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INTRODUCTION 

High-speed CMOS (HCMOS) has earned Its place as the number-one-selling logic family by delivering low 
power and low noise at a low price. HCMOS is here to stay, but for designers wanting to keep the features 
of HCMOS while achieving higher speeds, Texas Instruments (Tl) offers the newer and faster advanced 
high-speed CMOS (AHC) and low-voltage (LV) families with attractive low pricing. 

AHC 

• Three times faster than HCMOS 

• 50% of the static power consumption of HCMOS 

• Noise performance similar to HCMOS 

• Supply voltage 2.0 V to 5.5 V (optimized to 5 V with specification for 3.3 V, 5-V input tolerant for 
AHC devices) 

• Available in both CMOS (AHC) and TIL (AHCT) switching levels 

AHC MlcroGate - Same features as AHC with additional benefits: 

• Single-gate devices (5 pin) 

• Simplifies routing 

• ASIC modification 

AHC Wldebus™ - Same features as AHC with additional benefits: 

• Tl introduces the first performance-budgeting 16-bit logic devices 

• Lower package inductance delivers improved simultaneous-switching performance and better 
noise performance 

HCMOS 

• Lowpower 

• Low noise 

• Available in both CMOS (HC) and TIL (HCT) switching levels 

• Tl is committed to being the last supplier of HCMOS 

LV 
• Two times faster than HCMOS 

• 25% of the static power consumption of HCMOS 

• Noise performance similar to HCMOS 

• Optimized for 3.3-V operation with specifications for 5-V operation 

• Standard LVTIL switching levels 

For more information on these or other Tl products, please contact your local Tl representative, authorized 
distributor, the Tl technical support hotline at 214-644-5580, or visit the Tl home page at http://www.ti.com. 

For a complete listing of all Tl logic products, please order our Logic Selection Guide (literature number 
SDYU001) by calling our literature response center at 1-SOQ-477-8924. 

Widebus is a trademark of Texas Instruments Incorporated. 
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PRODUCT STAGE STATEMENTS 

Product stage statements are used on Texas Instruments data sheets to indicate the development stage(s) 
of the product(s) specified in the data sheets. 

If all products specified in a data sheet are at the same development stage, the appropriate statement from 
the following list is placed in the lower left corner of the first page of the data sheet. 

PRODUCTION DATA information is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of 
development. Characteristic data and other specifications are subject to change 
without notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first statement 
below is placed in the lower left corner of the first page of the data sheet. Subsequent pages of the data 
sheet containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then marked in the 
lower left-hand corner with the appropriate statement given below: 

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing of 
all parameters. 

ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of 
development. Characteristic data and other specifications are subject to change 
without notice. 

PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 
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INTRODUCTION 

GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council 
of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission 
(IEC) for international use. 

operating conditions and characteristics (in sequence by letter symbols) 

Ci Input capacitance 
The internal capacitance at an input of the device 

C0 Output capacitance 
The internal capacitance at an output of the device 

Cpd Power dissipation capacitance 
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Po= Cpd Vcc2 f + Ice Vee 

fmax Maximum clock frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification 

Ice Supply current 
The current into• the Vee supply terminal of an integrated circuit 

~Ice Supply current change 
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
o Var Vee 

lcex Output high leakage current 

l1(hold) 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vo= 5.5 V 

Input hold current 
Input current that holds the input at the previous state when the driving device goes to a 
high-impedance state 

l1H High-level input current 
The current into• an input when a high-level voltage is applied to that input 

l1L Low-level input current 
The current into• an input when a low-level voltage is applied to that input 

loff Input/output power-off leakage current 
The maximum leakage current into/out of the input/output transistors when forcing the input/output to 
4.5 v and Vee= o V 

loH High-level output current 
The current into• an output with input conditions applied that, according to the product specification, 
establishes a high level at the output 

loL Low-level output current 
The current into• an output with input conditions applied that, according to the product specification, 
establishes a low level at the output 

*Current out of a terminal is given as a negative value. 

-!!1 TEXAS 
INSTRUMENTS 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

loz Off-state (high-Impedance-state) output current (of a 3-state output) 
The current flowing into• an output having 3-state capability with input conditions established that, 
according to the product specification, establishes the high-impedance state at the output 

ta Access time 
The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 

le Clock cycle time 
Clock cycle time is 1 /fmax· 

tells Disable time (of a 3-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance 
(off) state 
NOTE: For 3-state outputs, tdis = tpHz or tpLZ. Open-collector outputs change only if they are low at the 

time of disabling, so tdis = tPLH· 

ten Enable time (of a 3-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high 
or low) 
NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 

outputs, ten= tpzH or tpzL· Open-collector outputs change only if they are responding to data 
that would cause the output to go low, so ten= tPHL· 

th Hold time 
The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal 
NOTES: 1. The hold time is the actual time interval between two signal events and is determin'ed by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 
2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 

tpd Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level (tpd = tPHL or tPLH) 

tPHL Propagation delay time, high-to-low level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

tpHz Disable time (of a 3-state output) from high level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance (off) state 

tpLH Propagation delay time, low-to-high level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 

•current out of a terminal is given as a n:gative value. 
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tpLz Disable time (of a 3-state output) from low level 

GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 

tpzH Enable time (of a 3-state output) to high level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high level 

tpzL Enable time (of a 3-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined low level 

lsu Setup time 
The time interval between the application of a signal at a specified inputterminal and a subsequent active 
transition at another specified input terminal 
NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 

the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 
2. The setup time may have a negative value, in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the 
pulse waveform 

V1H High-level Input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 

operation of the logic element within specification limits is to be expected. 

V1L Low-level Input voltage 
An input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables 
NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 

operation of the logic element within specification limits is to be expected. 

VoH High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
establishes a high level at the output 

VoL Low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product specification, 
establishes a low level at the output 

Vrr+ Positive-going Input threshold level 
The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, V1r-

Vrr- Negative-going Input threshold level 
The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, Vir+ 

~lExAs 
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EXPLANATION OF FUNCTION TABLES 

The following symbols are used in function tables on Tl data sheets: 

H high level (steady state) 
L 
i 
J. -
z 
a ... h 

Oo 
'Oo 

-i__r

Toggle 

low level (steady state) 
transition from low to high level 
transition from high to low level 
value/level or resulting value/level is routed to indicated destination 
value/level is re-entered 

= irrelevant (any input, including transitions) 
off (high-impedance) state of a 3-state output 
the level of steady-state inputs A through H, respectively 
level of Q before the indicated steady-state input conditions were established 
complement of Oo or level of Q before the indicated steady-state input 
conditions were established 
level of Q before the most recent active transition indicated by J. or i 
one high-level pulse 
one low-level pulse 
each output changes to the complement of its previous level on each active 
transition indicated by J. or i 

If, in the input columns, a row contains only the symbols H, L, and/orX, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so Jong as the input configuration is maintained. 

If, in the input columns, a row contains H,. L, and/or X together with i and/or J., this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Oo. or Oo). it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, SL or-i__r-, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 

~ThxAs 
INSTRUMENTS 
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EXPLANATION OF FUNCTION TABLES 

Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register. 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR CLOCK QA Q9 Qc Qo 

S1 so LEFT RIGHT A B c D 

L x x x x x x x x x L L L L 

H x x L x x x x x x CAO Cao Ceo Coo 
H H H t x x a b c d a b c d 

H L H t x H H H H H H 0An Can Cen 
H L H t x L L L L L L 0An Oan Oen 
H H L t H x x x x x Oan Oen Con H 

H H L t L x x x x x Can Ccn Con L 

H L L x x x x x x x CAO Cao Oeo coo 

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second 
line implicitly shows that no further change in the outputs occurs while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S 1 and SO are both 
high then, without regard to the serial input, the data entered at A is at output QA, data entered at B is at Os. and so 
forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at QA is now at Os. the previous levels of Os and 
Oc are now at Oc and Oo. respectively, and the data previously at Oo is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Os is now at QA, the previous levels of 
Oc and Oo are now at Os and Oc. respectively, and the data previously at QA is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when 51 is high and SO Is low and the 
levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table functional tests do not reflect all possible combinations or sequential modes. 

~lExAs ' 
INSTRUMENTS 
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D FLIP·FLOP AND LATCH SIGNAL CONVENTIONS 

It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called 
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output 
t£JE low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear 
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low. 

The devices on several data sheets are second-source designs, and the pin-name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from D to i5 or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 

PRE 

c 
0 

CLR 

PFiE 
CLK 

0 

ctR 

t ..bl 
2 

3 

4 _hi 

t _hi 

2 

3 

4 _hi 

s 5 

Ct 
to t::... 8 

R 

Latch 

s 5 

Ct 

to 8 

R 

Fllp-Flop 

Q 

Q 
ctR 
CLK 

D 
PFiE 

t _1'o. 

2 

3 _1'o. 

4 _1'o. 

t _1'o. 

2 

3 _1'o. 

4 ...I::. 

R 5 

Ct 

to 8 

s Q 

Latch 

R b. 5 

Ct 

to 8 
Q 

s 

Fllp-Flop 

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity 
indicators (t::...) on PRE and CLR remain, as these inputs are still active low, butthe presence or absence of the polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (Dor D); their active levels 
change together. 

~lExAs 
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Example: 

DEVICE NAMES AND 
PACKAGE DESIGNATORS 

r:=JEIEIDEID8DEIC!J 
f 2 3 4 

f Standard Prefix 

2 Military (54} or Commercial (74} 

3 Family 
Examples: Blank - Transistor-Transistor Logic 

ABT -Advanced BiCMOS Technology 
ABTE - Advanced BiCMOS Technology/ 

Enhanced Transceiver Logic 
AC/ACT - Advanced CMOS Logic 
AHC/AHCT -Advanced High-Speed CMOS Logic 
ALS - Advanced Low-Power Schottky Logic 
AS - Advanced Schottky Logic 
ALVC - Advanced Low-Voltage CMOS Technology 
BCT - BiCMOS Bus-Interface Technology 
CBT - Crossbar Technology 
CDC - Clock-Distribution Circuits 
F-F Logic 
FB- Backplane Transceiver Logic/Futurebus+ 
GTL - Gunning-Transceiver Logic 
HC/HCT - High-Speed CMOS Logic 
LS - Low-Power Schottky Logic 
LV - Low-Voltage HCMOS Technology 
LVC - Low-Voltage CMOS Technology 
LVT - Low-Voltage BiCMOS Technology 
S - Schottky Logic 
SSTL - Series-Stub Terminated Logic 

4 Special Features 
Examples: Blank = No Special Features 

D - Level-Shifting Diode (CBTD) 
H - Bus Hold (ALVCH) 
R - Damping Resistor on Inputs/Outputs (LVCR) 
S - Schottky Clamping Diode (CBTS) 
U - Unbuffered Output (AHCU) 

5 Bit Width 
Examples: Blank = Gates, MSI, and Octals 

1 G - MicroGate (Single Gate) 
8-0ctal IEEE 1149.1 (JTAG) 
16 - Widebus™ (16, 18, and 20 Bit) 
18-Widebus™ IEEE 1149.1 (JTAG) 
32 - Widebus+™ (32 and 36 Bit) 

5 6 7 8 9 

6 Options 
Examples: Blank • No Options 

2 - Series-Damping Resistor on Outputs 
4 - Level Shifter 

7 Function 
Examples: 244 - Noninverting Octal Buffer/Driver 

37 4 - Octal D-Type Flip-Flop 
573 - D-Type Transparent Latch 
640 - Inverting Octal Transceiver 

8 Device Revision 
Examples: Blank = No Revision 

Letter Designator A-Z 

9 Packages 
Examples: D, DW - Small-Outline Integrated Circuit (SOIC) 

DB, DL - Shrink Small-Outline Package (SSOP) 

fO 

DBB, DGV - Thin Very Small-Outline Package (TVSOP) 
DBV - Small-Outline Transistor Package 
OGG, PW - Thin Shrink Small-Outline Package (TSSOP) 
FK - Leadless Ceramic Chip Carrier 
FN - Plastic Leaded Chip Carrier 
GB - Ceramic Pin Grid Array 
HFP, HS, HT, HV - Ceramic Quad Flat Package 
J, JT - Ceramic Dual In-Line Package 
N, NT - Plastic Dual-In-Line Package (DIP) 
PH, PQ, RC - Plastic Quad Flat Package 
PAG, PAH, PCA, PCB, PM, PN, PZ- Plastic Thin Quad 

Flat Package 
W, WA, WD - Ceramic Flat Package 

f O 'llllpe and Reel 
Examples: LE - Left Embossed (Required for DB and PW Packages) 

R - Standard (Required for OGG, DBS, DGV, and DBV; 
Optional for D, OW, and DL Packages) 

~TEXAS 
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THERMAL INFORMATION 

In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. 

The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures. 
In general, the junction temperature for any device can be calculated using the following equation: 

TJ = ReJA X Pr+ TA 

where: 

T J virtual junction temperature 
RaJA thermal resistance, junction to free air 
Pr total power dissipation of the device 
TA free-air temperature 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

AIR VELOCITY 
130...-~~~--...~--,.--~....-~--...~--. 

1201--~-<-·~-+-,,___,,__~-+-~-+-~--t 

110...-~--~..__...,,___,,__~-+-~-+-~--t 

sot----j~--j--==--i--~==:;;;:j"~-1 

4ot--~-+-~-1-~--1r-~-1--~-1-~---t 

30'--~-'-~ ...... ~--''--~-'-~-'-~--' 
0 100 200 300 400 500 600 

Air Velocity - fl/min 

Figure 1 

Derating curves for 210-mil shrink small-outline package are shown in Figures 2 through 5. 
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THERMAL INFORMATION 

DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB) 

1200 r--8.,...1'P-ln....-1....-..--..--...... ..,.l--.l--rl-....l-...,l.--I~ 

11001--~----+--+--+--+-- Air Velocity -

1000 (II near m/sec) ...., 
---=O 

9001--+--+--+--+--+--l~l--+-+--+--+--+-I 

800t-+--+--+--+-+--t--t-+---+--+--+--+--I 

7001--+--+--+--+-+--l___,l--+-+--+--+--+-I 

800t-+--+--+--+-+--t---it-+---+--+--+--+--I 

5001c::::±--t--t--+-+--t--1t-t-+--t--t--t---1 
-i-t----· 4001--+-+-~''-'=---i-oo!..d--+--+-+-+--il---l--i 

I-t-1-
3001-t-t-+-+-+-+-+-+-::P-+-...ir-l:::--INl--I 

2001--+--+--+---+--+---+--<t-+---+--+--+--+--i 

100 t-+--+--+--+-+---t---il--+--+--+--+--+-1 

0-----~~~~~~~~~~~~~ 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 

1400 

2200 

2000 

20PI~ 

TA - Free-Air Temperature - •c 

Figure 2 
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Figure 3 
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Flgure4 Figure 5 
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SN74AHC1GOO 
SINGLE 2·1NPUT POSITIVE-NANO GATE 

SCLS313A- MARCH 1996 - REVISED MAY 1996 

• Operating Range: 2-V to 5.5-V Vee DBVPACKAGE 
(TOPVIEW) 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Packaged In Plastic Small-Outline 
Transistor Package 

AD5 Vee B 2 
GND 3 4 Y 

description 

The SN74AHC1GOO performs the Boolean function Y =A• B or Y =A+ 8 in positive logic. 

The SN7 4AHC1 GOO is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

logic symbolt 

A 

B 

A 

H 

L 

x 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

B 

H 

x 
L 

y 

OUTPUT 
y 

L 

H 

H 

logic diagram (positive logic) 

A 

B -D-y 

~ThxAs 
Copyright@ 1996, Texas lnstrumen1s Incorporated 
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SN74AHC1GOO 
SINGLE 2·1NPUT POSITIVE-NANO GATE 

SCLS313A-MARCH 1996-REVISEO MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 v to 7 v 
Output voltage range, Vo (see Note 1) .......................................... -0.5 V to Vee+ 0.5 
Input clamp current, l1K (V1<0) ............................................................ - 20 mA 
Output clamp current, loK (Vo< o or v0 >Vee) .....•...................................... ± 20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA= 55°C (in still air)(see Note 2) ...•........................... 0.2 w 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IQH High-level output current 

IQL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~lExA.s 
INSTRUMENTS 

vee-2v 

Vee·3V 

Vee=5.5V 

vee-2v 

Vee-3V 

Vee· 5.5 v 

vee=2V 

Vee -3.3 v±o.3 v 

vee-5 V±0.5 v 

vee-2v 

vee • 3.3 v±o.3 v 

Vee-5V±0.5V 

vee-3.3 v ±o.3 v 

vee = 5 v±o.5 v 
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MIN MAX UNIT 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

100 
ns/V 

20 

-40 85 •e 



SN74AHC1GOO 
SINGLE 2-INPUT POSITIVE-NANO GATE 

SCLS313A- MARCH 1996 - REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA= 2s•c 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

IOH·-50 µA 3V 2.9 3 2.9 

VoH 4.5V 4.4 4.5 4.4 

loH·-4mA 3V 2.58 2.48 

IOH·-BmA 4.5V 3.94 3.8 

2V 0.1 

loL·50 µA 3V 0.1 

VoL 4.5V 0.1 

loL·4mA 3V 0.36 

IOL·8mA 4.5V 0.36 

11 J A or B inputs V1 - Vee or GND 5.5V ±0.1 

ice V1 - Vee or GND, lo·O 5.5V 2 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA:25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 5.5 7.9 1 
AorB y CL= 15pF 

IPHL 5.5 7.9 1 

IPLH 8 11.4 1 
A orB y CL= 50 pF 

IPHL 8 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 2s•c 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 3.7 5.5 1 
AorB y CL· 15pF 

IPHL 3.7 5.5 1 

IPLH 5.2 7.5 1 
AorB y CL= 50 pF 

IPHL 5.2 7.5 1 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

MAX UNIT 

v 

0.1 

0.1 

0.1 v 
0.44 

0.44 

±1 µA 

20 µA 

10 pF 

MAX UNIT 

9.5 
ns 

9.5 

13 

13 
ns 

MAX UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

TYP UNIT 

Cpd Power dissipation capacitance No load, f - 1 MHz 9.5 pF 

~TEXAS 
INSTRUMENTS 
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SN74AHC1GOO 
SINGLE 2-INPUT POSITIVE-NANO GATE 

SCLS313A-MARCH 1996-REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output:l_Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

2-6 

B. All input pulses are supplied by generators having the following characteristics: PRR :5 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN74AHCT1GOO 
SINGLE 2·1NPUT POSITIVE-NANO GATE 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Packaged In Plastlc Small-Outline 
Transistor Package 

description 

SCLS316A-MARCH 1996-REVISED MAY 1996 

DBVPACKAGE 
{TOPVIEW) Aos Vee 

B 2 
GND 3 4 Y 

The SN? 4AHCT1 GOO performs the Boolean function Y = A • B or Y = A+ 8 in positive logic. 

The SN74AHCT1GOO is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A B y 

H H L 

L x H 

x L H 

logic symbolt 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

EPIC is a trademark of Texas Instruments lncorgorated. 

-!/}TEXAS 
INSTRUMENTS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN74AHCT1GOO 
SINGLE 2·1NPUT POSITIVE-NANO GATE 

SCLS316A- MARCH 1996 - REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee> .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 

25 millimeters. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 v 
V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1 Input voltage 0 5.5 v 
Vo Output voltage 0 Vee v 
IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

!J.t/!J.v Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 oc 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25°e 

MIN MAX UNIT 
MIN TYP MAX 

IOH =-50µA 3.15 3.65 3.15 
VoH 4.5V v 

loH=-8mA 2.5 2.4 

IOL=50µA 0.1 0.1 
VOL 4.5V v 

loL=8mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 µA 

ice V1 =Vee or GND, lo=O 5.5V 2 20 µA 

ti.ice* One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 1.5 mA 

loft Vo=5.5 V OV 0.5 5 µA 

Ci V1 =Vee or GND 5V 2 10 10 pF 

:t: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 

~ThxAs 
INSTRUMENTS 
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SN74AHCT1 GOO 
SINGLE 2-INPUT POSITIVE-NANO GATE 

SCLS316A - MARCH 1996 - REVISED MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 2s•c 

MIN MAX UNIT (INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 5 6.9 1 8 
A orB y CL= 15 pF ns 

IPHL 5 6.9 1 8 

IPLH 5.5 7.9 1 9 
AorB y CL= 50 pF ns 

IPHL 5.5 7.9 1 9 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 10.5 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test "· _L Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

Input 
(see Note BJ 

In· Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR,.; 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-9 
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SN74AHC1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 

• Operating Range: 2-V to 5.5-V Vee 
• EPIC™ {Enhanced-Performance Implanted 

CMOS) Process 

• Packaged In Plastic Small-Outline Transistor 
Package 

description 

SCLS342A-APRIL 1996 - REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) 

AD5 Vee B 2 
GND 3 4 Y 

This device contains a single 2-input NOR gate that performs the Boolean function Y = A • B or Y = A + 8 in 
positive logic. 

The SN74AHC1 G02 is characterized for operation from -40°C to 85°C. 

logic symbolt 

A 

B 

FUNCTION TABLE 

INPUTS OUTPUT 

A B y 

H x L 

x H L 

L L H 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and I Ee Publication 617-12. 

logic diagram (positive logic) 

:~1Y 

EPIC is a trademark of Texas Instruments lncorgorated. 

PRODUCT PREVIEW lnlonnatlon conc:ema producls In 1lle formative or 
design phase of development. CharaCteristlc data and other 
speclflcatlons are design goals. T8X88 Instruments 1'881rvts th• right to 
change or dlacontlnue theaa producls without no~ce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

1Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN74AHC1G02 
SINGLE 2·1NPUT POSITIVE-NOR GATE 

SCLS342A-APRIL 1996 - REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 

25 millimeters. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

!J.t/!iv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

vee-2v 

Vee=3V 

Vee= 5.5 v 

vee-2v 

vee-3V 

Vee= 5.5 v 

Vee=2V 

Vee ·3.3 v±o.3 v 

Vee=5V±0.5V. 

Vee =2V 

Vee =3.3 v±o.3 v 

Vee= 5 V±0.5V 

vee ·3.3 V±0.3 v 

Vee =5 V±0.5 v 
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MIN MAX UNIT 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

100 

20 
ns/V 

-40 85 •e 



SN74AHC1G02 
SINGLE 2·1NPUT POSITIVE-NOR GATE 

SCLS342A-APRIL 1996 - REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=25°C 
MIN 

MIN TYP MAX 

2V 1.9 2 1.9 

IOH·-50µA 3V 2.9 3 2.9 

VQH 4.5V 4.4 4.5 4.4 

IQH•-4mA 3V 2.58 2.48 

IQH·-BmA 4.5V 3.94 3.8 

2V 0.1 

IQL•50µA 3V 0.1 

VOL 4.5V 0.1 

loL·4mA 3V 0.36 

1QL·8mA 4.5V 0.36 

11 V1 - Vee or GND 5.5V ±0.1 

ice V1 - Vee or GND, lo-O 5.5V 2 

Ci V1 - Vee or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA :25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 5.6 7.9 1 
AorB y CL·15pF 

IPHL 5.6 7.9 1 

IPLH 8.1 11.4 1 
AorB y CL·50pF 

IPHL 8.1 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 3.6 5.5 1 
AorB y CL·15pF 

IPHL 3.6 5.5 1 

IPLH 5.1 7.5 1 
AorB y CL• 50 pF 

IPHL 5.1 7.5 1 

operating characteristics, V cc = 5 V, TA = 25°C 

MAX UNIT 

v 

0.1 

0.1 

0.1 v 
0.44 

0.44 

±1 µA 

20 µA 

10 pF 

MAX UNIT 

9.5 
ns 

9.5 

13 
ns 

13 

MAX UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load, f = 1 MHz 15 pF 

~lExAs 
INSTRUMENTS 
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SN74AHC1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 

SCLS342A-APRIL 1996 - REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output 
UnderTest:i_· Test 

Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, ZQ = 50 n, Ir = 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN74AHCT1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 

• Inputs Are TTL-Voltage Compatlble 
• EPIC rM (Enhanced-Performance Implanted 

CMOS) Process 

• Packaged In Plastic Small-Outline 
Transistor Package 

description 

SCLS341A-APRIL 1996- REVISED MAY 1996 

DBV PACKAGE 
(TOP VIEW) Aos Vee 

B 2 
GND 3 4 Y 

This device contains a single 2-input NOR gate that performs the Boolean function Y =A • B or Y = A + B in 
positive logic. 

The SN74AHCT1 G02 is characterized for operation from -40°C to 85°C. 

logic symbolt 

A 

B 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B 
y 

H x L 

x H L 

L L H 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

:~1Y 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcations are design goals. Texas lnsb'Uments reserves the right to 
change or discontinue these products without nottce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

4 
1Y 

Copyright© 1996, Texas Instruments Incorporated 
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. SN74AHCT1G02 
'SINGLE 2·1NPUT POSITIVE-NOR GATE 

SCLS341A-APRIL 1996 - REVISED MAY 1996 
. . 

absolute maximum ratings over operating free.air temperature (unless otherwise noted)t 

Supply voltage range, Vee ..•.....•......•....•......•.•••...•.•......•••...•.•.•... -0.5 V to 7 V 
Input voltage range, Vr (see Note 1) ..•...•........•..•..•...........•..•..•....•..•.. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ...••.•...•.••....•.•.............•......•..... -0.5 V to 7 V 
Input clamp current, l1K (V1<0) .............................•.................•........... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ••..............•......•.....••.••.......... -20 mA 
Continuous output current, lo (Vo= o to Vee> •.....•.....•...........•.....•............... ±25 mA 
Continuous current through Vee or GND .............•.....••.....•......•.•............... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2) ..........•••.................. 0.2 W 
Storage temperature range, Tstg ...................•....•.......................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under •recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device rellablllty. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 

25 millimeters. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 v 
'V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1 Input voltage 0 5.5 v 
Vo Output voltage 0 Vee v 
IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

/J.t//J.v Input transition rise or fall rate 20 nS/V 

TA Operating free-air temperature -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=25°C 
MIN MAX UNIT 

MIN TYP MAX 

IOH=-60µA 3.15 3.65 3.15 
VoH 4.5V v 

loH=-8mA 2.5 2.4 

loL=50µA 0.1 0.1 
VoL 4.5V v 

loL=8mA 0.36 0.44 

It V1 =Vee Or GND 5.5V ±0.1 ±1 µA 

Ice V1 =Vee or GND, lo=O 5.5V 2 20 µA 

Alce* One Input at 3.4 V, Other Inputs at GND or Vee 5.5V 1.35 1.5 mA 

I off Vo=5.5V ov 0.5 5 µA 

c, V1=VccorGND 5V 4 10 10 pF 

:j: This is the increase In supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 

~lExAs 
INSTRUMENTS 
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SN74AHCT1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 

SCLS341A-APRIL 1996-REVISEDMAY 1996 

switching characteristics over recommended 01>eratlng free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=25°C 

MIN MAX UNIT 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 1 
AorB y CL=15pF ns 

IPHL 1 

IPLH 1 
AorB y CL=50pF ns 

IPHL 1 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output :]_Test 
Under Test Point 

CL 
(saeNoteA)I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
DELAY TIMES 

17 pF 

B. All Input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo • 50 n, tr• 3 ns, If. 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• Operating Range: 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Packaged In Plastlc Small-Outllne 
Transistor Package 

description 

SN74AHC1G04 
SINGLE INVERTER GATE 

SCLS318A-MARCH 1996-REVISED MAY 1996 

DBVPACKAGE 
(TOP VIEW) 

NCDs Vee 
A 2 

GND 3 4 Y 

NC - No internal connection 

The SN74AHC1 G04 contains one inverter gate. The device performs the Boolean function Y =A. 
The SN74AHC1 G04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

A y 

H L 

L H 

logic symbolt logic diagram (positive logic) 

A 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments lncorgorated. 

y 
A 

PRODUCT PREVIEW Information concerns products In the tormaUve or =n phase ot development CNnCterlsac data and othsr 
s flcatlona are design goals. Texas lnatrurnenl8 reserves the right to 
c ngt or dlooondnut- produelll without notice. ~lEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

y 

Copyright© 1996, Texas Instruments Incorporated 
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SN74AHC1G04 
SINGLE INVERTER GATE 

SCLS318A- MARCH 1996 - REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .........................•..................•............. -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ..................................... , ............. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 v to Vee+ 0.5 v 
Input clamp current, l1K (V1<0 or V1 >Vee> ................................................. - 20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ± 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA= 55°C (in still air)(see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions• is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

loH High-level output current 

loL Low-level output current 

6.t/t.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~lExAs 
INSTRUMENTS 

Vee-2v 

Vee-3V 

vee • 5.5 v 

Vee-2v 

vee=3V 

Vee. 5.5 v 

vee-2v 

vee • 3.3 v ±o.3 v 

Vee· 5 v±o.5 v 

vee-2v 

vee= 3.3 v±o.3 v 

vee-5 v ±0.5 v 

Vee. 3.3 v±o.3 v 

vee-5 v ±0.5 v 
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MIN MAX UNIT 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

100 
nsN 

20 

-40 85 •e 



SN74AHC1G04 
SINGLE INVERTER GATE 

SCLS318A- MARCH 1996- REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA= 2s0 c 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

IQH =-50 µA 3V 2.9 3 2.9 

VQH 4.5 v 4.4 4.5 4.4 

IQH =-4 mA 3V 2.58 2.48 

IQH=-8 mA 4.5V 3.94 3.8 

2V 0.1 

IQL=50 µA 3V 0.1 

Vol 4.5V 0.1 

IQL=4mA 3V 0.36 

loL=8 mA 4.5 v 0.36 

11 V1 =Vee or GND 5.5 v ±0.1 

ice V1 =Vee or GND, IQ=O 5.5 v 2 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 5 7.1 1 
A y CL= 15 pF 

IPHL 5 7.1 1 

IPLH 7.5 10.6 1 
A y CL= 50 pF 

IPHL 7.5 10.6 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 25'C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 3.8 5.5 1 
A y CL= 15 pF 

IPHL 3.8 5.5 1 

IPLH 5.3 7.5 1 
A y CL= 50 pF 

IPHL 5.3 7.5 1 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance No load, f = 1 MHz 

-!11 TuXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX UNIT 

v 

0.1 

0.1 

0.1 v 

0.44 

0.44 

±1 µA 

20 µA 

10 pF 

MAX UNIT 

8.5 
ns 

8.5 

12 
ns 

12 

MAX UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

TYP UNIT 

12 pF 
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SN74AHC1G04 
SINGLE INVERTER GATE 

SCLS318A-MARCH 1996-REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output:-lTest 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 '2, Ir= 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 
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• Operating Range: 2-V to 5.5-V Vee 
• EP/(;rM (Enhanced-Performance Implanted 

CMOS) Process 

• Unbuffered Output 

• Packaged In Plastlc Small-Outllne 
Transistor Package 

description 

SN74AHC1GU04 
SINGLE INVERTER 

SCLS343C-APRIL 1996-REVISED JULY 1996 

DBVPACKAGE 
(TOPVIEW) 

NCD5 v00 
A 2 

GND 3 4 Y 

NC - No internal connection 

The SN7 4AHC1 GU04 contains a single inverter gate. The device performs the Boolean function Y =A. Internal 
circuitry consists of a single-stage inverter that can be used in analog applications, such as crystal oscillators. 

The SN7 4AHC1 GU04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUT OUTPUT 
A y 

H L 

L H 

logic symbolt 

y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

loglc diagram (positive logic) 

A -[>o- y 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright c 1996, Texas Instruments Incorporated 
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SN74AHC1GU04 
SINGLE INVERTER 

SCLS343C-APRIL 1996- REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '-0.5 V to 7 V 
Input voltage range, V1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 v 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1<0) ........................................................... -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................. , .............. ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................... 0.2 W 
Storage temperature range, T519 • . • • . . . • • . . . . . . . . • • ... . . • • • . . • • • . . . • • . . • • . • • .. • • • • • • -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 

25 millimeters. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

Vee=2V 

Vee=3V 

Vee=5.5V 

vee=2V 

Vec=3V 

Vee=5.5V 

Vec=2V 

Vee =3.3 v ±o.3 v 

Vee=5V±0.5V 

Vce=2V 

Vee =3.3 v ±0.3 v 

vee=5 v±o.5 v 
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MIN MAX UNIT 

2 5.5 v 

1.7 

2.4 v 

4.4 

0.3 

0.6 v 

1.1 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

-40 85 ·e 



SN74AHC1GU04 
SINGLE INVERTER 

SCLS343C-APAIL 1996-AEVISED JULY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=25°C 
MIN 

MIN TYP MAX 

2V 1.8 2 1.8 

IQH=-50µA 3V 2.7 3 2.7 

VoH 4.5V 4 4.5 4 

IQH•-4mA 3V 2.58 2.48 

IQH=-8mA 4.5V 3.94 3.8 

2V 0.2 

IQL•50µA 3V 0.3 

VoL 4.5V 0.5 

IQL=4mA 3V 0.36 

IQL=8mA 4.5V 0.36 

11 V1 =Vee or GND 5.5V ±0.1 

ice V1 =Vee or GND, lo=O 5.5V 2 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO OUTPUT TA=25°C 
MIN 

(INPUn (OUTPUn CAPACITANCE MIN TYP MAX 

IPLH 5 8.9 1 
A y 0L=15pF 

IPHL 5 8.9 1 

IPLH 7.5 11.4 1 
A y 0L=50pF 

IPHL 7.5 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT TA=25°C 

MIN 
(INPUT) (OUTPun CAPACITANCE MIN TYP MAX 

IPLH 3.5 5.5 1 
A y 0L=15pF 

IPHL 3.5 5.5 1 

IPLH 5 7 1 
A y CL=50pF 

IPHL 5 7 1 

operating characteristics, Vee = 5 V, TA = 25°C 

MAX UNIT 

v 

0.2 

0.3 

0.5 v 
0.44 

0.44 

±1 µA 

20 µA 

10 pF 

MAX UNIT 

10.5 
ns 

10.5 

13 
ns 

13 

MAX UNIT 

6.5 
ns 

6.5 

8 

8 
ns 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, I= 1 MHz 7.3 pF 

~1ExAs 
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SN74AHC1GU04 
SINGLE INVERTER 

SCLS343C-APRIL 1996-REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output :]_Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

Input 
(see Note B) 

ln-Phese 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 0, tr= 3 ns, If = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

-!!1 TEXAS 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatlble 
• EP/(;rM (Enhanced-Performance Implanted 

CMOS) Process 

• Packaged In Plastic Small-Outline 
Transistor Package 

description 

SN74AHCT1G04 
SINGLE INVERTER GATE 

SCLS319A- MARCH 1996 - REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) 

NCDs Vee 
A 2 

GND 3 4 Y 

NC - No internal connection 

The SN74AHCT1G04 contains one gate. The device performs the Boolean function Y =A. 
The SN? 4AHCT1 G04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUT OUTPUT 
A y 

H L 

L H 

logic symbol 

A 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

A -C:>o-

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concema prod_ In the fonnllllve ar = of dovelof)menL CharaClerlallc dlll and otllor 
1 .. dlllgn gDllL - lna11Un11n11 reeervt1 lhe ~ght to 
oconlln•lheleproducll-nollcl. ~lExAs 

INSTRUMENTS 

y 
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y 

Copyright© 1996, Texas Instruments Incorporated 
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SN74AHCT1 G04 
SINGLE INVERTER GATE 

SCLS319A-MARCH 1996-REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ..........................•............................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo = O to V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under ''absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 

25 millimeters. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 v 
VtH High-level input voltage 2 v 
VtL Low-level input voltage 0.8 v 
Vt Input voltage 0 5.5 v 
Vo Output voltage 0 Vee v 
IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

l!.1/1!.v Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 ·c 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS vcc 
TA=25°C 

MIN MAX UNIT 
MIN TYP MAX 

IOH =-50 µA 3.15 3.65 3.15 
VQH 4.5V v 

IQH=-8mA 2.5 2.4 

IQL·50µA 0.1 0.1 
VQL 4.5V v 

IQL=8mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 µA 

tee V1 =Vee or GND, lo=O 5.5V 2 20 µA 

!!.tee* One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 1.5 mA 

Ci V1 =Vee or GND 5V 4 10 10 pF 

:I: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee. 

~ThxAs 
INSTRUMENTS 
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SN74AHCT1G04 
SINGLE INVERTER GATE 

SCLS319A-MARCH 1996- REVISED MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=25'C 

MIN MAX UNIT 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 4.7 6.7 1 7.5 
A y CL= 15 pF ns 

IPHL 4.7 6.7 1 7.5 

IPLH 5.5 7.7 1 8.5 
A y CL= 50 pF ns 

IPHL 5.5 7.7 1 8.5 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, I = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test "'· _J_ Point 

CLI (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of·Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

14 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR '> 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

• Operating Range: 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Packaged in Plastic Small-Outline 
Transistor Package 

description 

SCLS314A- MARCH 1996- REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) 

AD5 Vee 
B 2 

GND 3 4 Y 

The SN74AHC1G08 is a single 2-input positive-AND gate. The device performs the Boolean function 

Y = A • B or Y = ~in positive logic. 

The SN74AHC1G08 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A B y 

H H H 

L x L 

x L L 

logic symbolt 
1 

logic diagram (positive logic) 

A 
2 y 

& 4 

B 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEe Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

-Copyright© 1996, Texas Instruments Incorporated 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

SCLS314A-MARCH 1996-REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) •.•........•..••..•..••.•.......................... -0.5 V to 7 v 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. - 20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ± 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA= 55°C (in still air)(see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voltage 2 5.5 v 

Vee-2v 1.5 

V1H High-level input voltage Vee-3V 2.1 v 

Vee·5.5V 3.85 

vce-2v 0.5 

VrL Low-level input voltage Vce-3V 0.9 v 

Vee - 5.5 v 1.65 

V1 Input voltage 0 5.5 v 

Vo Output voltage 0 Vee v 

Vee-2v -50 µA 

IOH High-level output current Vee - 3.3 v ± o.3 v -4 
mA 

Vee= 5 v±o.5 v -8 

vce-2v 50 µA 

IOL Low-level output current Vee= 3.3 v ± o.3 v 4 
mA 

Vee= 5 v ±o.5 v 8 

Vee= 3.3 v±o.3 v 100 
ti.t/t.v Input transition rise or fall rate ns/V 

vec-5 v±o.5 v 20 

TA Operating free-air temperature -40 85 •e 

NOTE 3. Unused inputs must be held high or low to prevent them from floating. 

-!!> 1ExAs 
INSTRUMENTS 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

SCLS314A- MARCH 1996- REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

PARAMETER TEST CONDITIONS Vee TA= 2s•c 
MIN 

MIN TYP MAX 

2V 1.9 2 1.9 

IQH =-50 !l-A 3V 2.9 3 2.9 

VoH 4.5V 4.4 4.5 4.4 

IQH =-4 mA 3V 2.58 2.48 

IQH=-8mA 4.5V 3.94 3.8 

2V 0.1 

IQL=50 µA 3V 0.1 

VoL 4.5V 0.1 

IQL=4 mA 3V 0.36 

IQL= 8 mA 4.5V 0.36 

11 J A or B inputs V1 =Vee or GND 5.5V ±0.1 

ice V1 =VccorGND, IQ=O 5.5V 2 

Cl Vl=VccorGND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted} (see Figure 1) 

PARAMETER 
FROM TO OUTPUT TA=25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 6.2 8.8 1 
A orB y CL= 15pF 

IPHL 6.2 8.8 1 

IPLH 8.7 12.3 1 
AorB y CL= 50 pF 

IPHL 8.7 12.3 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 

IPLH 
AorB y CL= 15 pF 

IPHL 

IPLH 
AorB y CL=50pF 

IPHL 

operating characteristics, Vee= 5 V, TA= 25°C 

Cpc1 

PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA=25°C 
MIN 

MIN TYP MAX 

4.3 5.9 1 

4.3 5.9 1 

5.8 7.9 1 

5.8 7.9 1 

TEST CONDITIONS 

No load, f = 1 MHz 

MAX UNIT 

v 

0.1 

0.1 

0.1 v 
0.44 

0.44 

±1 ll-A 
20 ll-A 
10 pF 

MAX UNIT 

10.5 
ns 

10.5 

14 
ns 

14 

MAX UNIT 

7 
ns 

7 

9 
ns 

9 

TYP UNIT 

18 pf 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

SCLS314A- MARCH 1996 - REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test "· _l_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR '> 1 MHz, Zo = 50 a, tr= 3 ns, If = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN74AHCT1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

• Inputs Are TTL-Voltage Compatlble 

• EP/C1M (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Packaged In Plastlc Small-Outllne 
Transistor Package 

description 

SCLS315A- MARCH 1996 - REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) 

A[]5 Vee 
B 2 

GND 3 4 Y 

The SN74AHCT1G08 is a single 2-input positive-AND gate. The device performs the Boolean function 
Y = A • B or Y = ~in positive logic. 

The SN7 4AHCT1 GOB is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A B y 

H H H 

L x L 

x L L 

logic symbolt logic diagram (positive logic) 

A 

B 
2 

& 4 y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

-!11 lExAs 
INSTRUMENTS 
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Copyright <C 1996, Texas Instruments Incorporated 

2-35 



SN74AHCT1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

SCLS315A-MARCH 1996-REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................ : ................................. -0.5 V to 7 V 
Input voltage range, v, (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. - 20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air)( see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 v 
V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1 Input voltage 0 5.5 v 
Vo Output voltage 0 Vee v 
IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

l'lt/l'lv Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

PARAMETER TEST CONDITIONS Vee 
TA= 2s•c 

MIN 
MIN TYP MAX 

loH=-50 µA 3.15 3.65 3.15 
VoH 4.5V 

loH=-8mA 2.5 2.4 

loL = 50 µA 0.1 
VoL 4.5V 

loL = 8 mA 0.36 

11 V1 =Vee or GND 5.5V ±0.1 

ice V1 =Vee or GND, lo=O 5.5V 2 

Alce+ One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 

Iott Vo=5.5 V ov 0.5 

Ci V1 =Vee or GND 5V 4 10 

:J: This is the increase in supply current for each input at one of the specified TIL voltage levels rather than 0 V or Vee. 
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MAX UNIT 

v 

0.1 
v 

0.44 

±1 µA 

20 µA 

1.5 mA 

5 µA 

10 pF 



SN74AHCT1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 

SCLS315A- MARCH 1996- REVISED MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 2s•c 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5 6.9 1 
Aor B y CL= 15pF 

tPHL 5 6.9 1 

tPLH 5.5 7.9 1 
A orB y CL=50pF 

tPHL 5.5 7.9 1 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test "· J_ Point 

CLI (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

ln·Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

MAX UNIT 

8 
ns 

8 

9 
ns 

9 

TYP UNIT 

18 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR ,,:; 1 MHz, Zo = 50 a, tr = 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN74AHC1G14 
SINGLE SCHMITT· TRIGGER INVERTER GATE 

• Operating Range: 2-V to 5.5-V Vee 

• EP/C'M (Enhanced-Performance Implanted 
CMOS) Process 

• Packaged In Plastic Small-Outline 
Transistor Package 

description 

SCLS321A- MARCH 1996 - REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) 

NC[J5 Vee 
A 2 

GND 3 4 Y 

NC - No internal connection 

The SN74AHC1G14 contains one inverter gate. The device performs the Boolean function Y =A. 
The device functions as an independent inverter gate, but because of the Schmitt action, gates may have 
different input threshold levels for positive- (Vr +l and negative-going (Vr _) signals. 

The SN74AHC1G14 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A y 

H L 

L H 

logic symbolt logic diagram (positive logic) 

A y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments lncorgorated. 

PRODUCT PREVIEW Information concerna producta In the tonnatlve or 
design phase of development CharaclOrtstlc da1a and other 
speclftcatlons are deolgn goals. Taxaa lnatrumenlS resarvt1 tho right to 
chlng8 or dlacontlnuo thoaa prodUCIS without notlca. ~TEXAS 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN74AHC1G14 
SINGLE SCHMITT· TRIGGER INVERTER GATE 

SCLS321A- MARCH 1996 - REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. - 20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ± 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air)( see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C, 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 

MIN MAX UNIT 

Vee Supply voltage 2 5.5 v 
V1 Input voltage 0 5.5 v 

Vo Output voltage 0 Vee v 

Vee=2V -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 
mA 

Vee= 5 v±o.5 v -8 

Vee=2v 50 µA 

loL Low-level output current Vee= 3.3 v ± o.3 v 4 
mA 

Vee= 5 v±o.5 v 8 

TA Operating free-air temperature -40 85 oe 

m NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

:e 
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SN74AHC1G14 
SINGLE SCHMITT· TRIGGER INVERTER GATE 

SCLS321 A- MARCH 1996 - REVISED MAY 1996 

electrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA= 25°C 
MIN 

MIN TYP MAX 

Vr+ 
3V 2.2 

Positive-going input 4.5V 3.15 
threshold voltage 5.5V 3.85 

VT-
3V 0.9 0.9 

Negative-going input 4.5V 1.35 1.35 
threshold voltage 5.5V 1.65 1.65 

AVr 3V 0.3 1.2 0.3 

Hysteresis 4.5V 0.4 1.4 0.4 
(Vr+-VT-l 5.5V 0.5 1.6 0.5 

2V 1.9 2 1.9 

IQH·-50µA 3V 2.9 3 2.9 

VQH 4.5V 4.4 4.5 4.4 

loH--4mA 3V 2.58 2.48 

loH·-8mA 4.5V 3.94 3.8 

2V 0.1 

IQL·50µA 3V 0.1 

VOL 4.5V 0.1 

IQL•4 mA 3V 0.36 

IQL•8mA 4.5V 0.36 

11 V1 - Vee or GND 5.5V ±0.1 

ice V1 - Vee or GND, 10-0 5.5V 2 

Ci V1 • Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=25°C 

MIN 
QNPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 8.3 12.8 1 
A y CL=15pF 

tPHL 8.3 12.8 1 

tPLH 10.8 16.3 1 
A y CL= 50 pF 

tPHL 10.8 16.3 1 

switching characteristics over recommended OJ>erating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM 
(INPUT) 

tPLH 
A 

tpHL 

tPLH 
A 

tPHL 

TO LOAD 
(OUTPUT) CAPACITANCE 

y CL= 15pF 

y CL=50pF 

~TEXAS 
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TA=25°C 
MIN 

MIN TYP MAX 

5.5 8.6 1 

5.5 8.6 1 

7 10.6 1 

7 10.6 1 

MAX UNIT 

2.2 

3.15 v 
3.85 

v 

1.2 

1.4 v 
1.6 

v 

0.1 

0.1 

0.1 v 
0.44 

0.44 

±1 µA 

20 µA 

10 pF 

MAX UNIT 

15 
ns 

15 

18.5 
ns 

18.5 

MAX UNIT 

10 
ns 

10 

12 
ns 

12 
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SN74AHC1G14 
SINGLE SCHMITT-TRIGGER INVERTER GATE 

SCLS321A- MARCH 1996- REVISED MAY 1996 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output :l_Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

9 pF 

B. 
c. 

All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 O, tr= 3 ns, tf = 3 ns. 
The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 

2-42 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN74AHCT1G14 
SINGLE SCHMITT· TRIGGER INVERTER GATE 

SCLS322A-MARCH 1996-REVISED MAY 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Packaged In Plastic Small-Outline 
Transistor Package 

description 

DBVPACKAGE 
(TOPVIEW) 

NCDs Vee 
A 2 

GND 3 4 Y 

NC - No internal connection 

The SN? 4AHCT1 G 14 contains a single inverter gate. The device performs the Boolean function Y = A. 
The device functions as an independent inverter gate, but because of the Schmitt action, gates may have 
different input threshold levels for positive- (Vr +> and negative-going (Vr-> signals. 

The SN74AHCT1G14 is characterized for operation from-40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

logic symbolt 

A 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

A 

H 

L 

y 

OUTPUT 
y 

L 

H 

logic diagram (positive logic) 

A B>o------- y 

PRODUCT PREVIEW lnformollon concern• producll In tho lonnlllve or 

~ThxAs 
Copyright l!:l 1996, Texas Instruments Incorporated = phlM of doVllopmotlt ChlrlCllrtl1fc dala ond -
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SN74AHCT1G14 
SINGLE SCHMITT· TRIGGER INVERTER GATE 

SCLS322A-MARCH 1996-REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) .. . .. .. .. . .. . . .. .. . .. . . . .. .. .. . . . . . . . . . . . . . . .. . . -0.5 V to 7 v 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. - 20 mA 
Output clamp current, loK (Vo < o or Vo > v cc) ............................................ - 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA= 55°C (in still air)(see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 v 
V1H High-level input voltage 2.1 v 
V1L Low-level input voltage 0.5 v 
V1 Input voltage 0 5.5 v 
Vo Output voltage 0 Vee v 
IOH High-level output current -8 mA 

IOL Low-level output current 8 mA 

tJ.t/tJ.v Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 oe 

< NOTE 3: Unused inputs must be held high or low to prevent them from floating. -m :e 
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SN74AHCT1 G14 
SINGLE SCHMITT·TRIGGER INVERTER GATE 

SCLS322A- MARCH 1996- REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

PARAMETER TEST CONDITIONS Vee 
TA: 25°C 

MIN 
MIN TYP MAX 

VT+ 4.5V 2 
Positive-going input 
threshold voltage 5.5V 2 

VT- 4.5V 0.6 0.6 
Negative-going input 

threshold voltage 5.5V 0.6 0.6 

!:NT 4.5V 0.4 1.4 0.4 

Hysteresis (VT+ - VT-l 5.5V 0.5 1.6 0.5 

IOH •-50 µA 4.5V 3.15 3.65 3.15 
VQH 

loH·-SmA 4.5V 2.5 2.4 

IQL • 50 µA 4.5V 0.1 
VoL 

loL·SmA 4.5V 0.36 

11 V1 - Vee or GND 5.5 v ±0.1 

ice V1 - Vee or GND, 10 .o 5.5V 2 

Cj V1 - Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range 
Vee= 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 

tPLH 
A y CL= 15pF 

tPHL 

tPLH 
A y CL=50pF 

tPHL 

operating characteristics, Vee= 5 V, TA= 25°C 

Cpd 

PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TA: 25°C 
MIN 

MIN TYP MAX 

4 7 1 

4 7 1 

5.5 8 1 

5.5 8 1 

TEST CONDITIONS 

No load, f • 1 MHz 

MAX UNIT 

2 
v 

2 

v 

1.4 v 
1.6 

v 

0.1 v 
0.44 

±1 µA 

20 µA 

10 pF 

MAX UNIT 

8 
ns 

8 

9 
ns 

9 

TYP UNIT 

12 pF 
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SN74AHCT1G14 
SINGLE SCHMITT· TRIGGER INVERTER GATE 

SCLS322A- MARCH 1996 - REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output :l_Test 
Under Test Point 

CL 
(see Note A). J 

LOAD CIRCUIT 

Input 
(seeNoteB) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-46 

8. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 r.i, Ir= 3 ns, If = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range: 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Packaged in Plastic Small-Outline 
Transistor Package 

description 

SN74AHC1G32 
SINGLE 2-INPUT POSITIVE-OR GATE 

SCLS317A-MARCH 1996- REVISED MAY 1996 

DBVPACKAGE 
(TOP VIEW) 

AD5 Vee 
B 2 

GND 3 4 Y 

The SN7 4AHC1 G32 is a single 2-input positive-OR gate. The device performs the Boolean function 
Y = A + B or Y = ~in positive logic. 

The SN74AHC1 G32 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A B y 

H x H 

x H H 

L L L 

logic symbolt logic diagram (positive logic) 

A 

B 
2 

4 
y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments lncorgorated. 

~TEXAS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN74AHC1G32 
SINGLE 2-INPUT POSITIVE-OR GATE 

SCLS317A-MARCH 1996-REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otheiwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v, (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ - 20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ± 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air)( see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg .................. -................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause pennanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

llt/llv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~ThxA.s 
INSTRUMENTS 

Vee=2V 

Vee=3V 

Vcc=5.5V 

vce=2V 

Vee= 3 v 

Vee= 5.5 v 

vec=2v 

Vee - 3.3 v ± o.3 v 

Vee= 5 V±0.5 v 

vec-2v 

Vee= 3.3 v ± o.3 v 

Vec=5 V±0.5 v 

Vee= 3.3 v ±0.3 v 

vee= 5 V±0.5 v 

2-48 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX UNIT 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 JJA 
-4 

mA 
-8 

50 JJA 
4 

mA 
8 

100 
ns/V 

20 
-40 85 •e 



SN74AHC1G32 
SINGLE 2·1NPUT POSITIVE-OR GATE 

SCLS317A- MARCH 1996- REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA= 2s•c 

MIN 
MIN TYP MAX 

2V 1.9 2 1.9 

IQH=-50 µA 3V 2.9 3 2.9 

VQH 4.5V 4.4 4.5 4.4 

loH =-4 mA 3V 2.58 2.48 

IQH =-8mA 4.5 v 3.94 3.8 

2V 0.1 

1QL=50 µA 3V 0.1 

VOL 4.5V 0.1 

loL=4 mA 3V 0.36 

IQL=8mA 4.5V 0.36 

11 I A or B inputs V1 =Vee or GND 5.5V ±0.1 

ice V1 =Vee or GND, IQ=O 5.5V 2 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA=25°C 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 5.5 7.9 1 
Aor B y CL= 15 pf 

tPHL 5.5 7.9 1 

tPLH 8 11.4 1 
A orB y CL= 50 pf 

IPHL 8 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 2s•c 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 3.8 5.5 1 
Aor B y CL= 15pF 

tPHL 3.8 5.5 1 

tpLH 5.3 7.5 1 
A orB y CL= 50 pf 

IPHL 5.3 7.5 1 

operating characteristics, Vee= 5 V, TA= 25°C 

MAX UNIT 

v 

0.1 

0.1 

0.1 v 

0.44 

0.44 

±1 µA 

20 µA 

10 pf 

MAX UNIT 

9.5 
ns 

9.5 

13 
ns 

13 

MAX UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 
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No load, f = 1 MHz 14 pf 
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SN74AHC1G32 
SINGLE 2-INPUT POSITIVE-OR GATE 

SCLS317A-MARCH 1996-REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test "· J_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

2-50 

B. All input pulses are supplied by generators having the following characteristics: PRR ,,; 1 MHz, Zo = 50 a, tr= 3 ns, If= 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatlble 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Packaged In Plastlc Small-Outline 
Transistor Package 

description 

SN74AHCT1G32 
SINGLE 2-INPUT POSITIVE-OR GATE 

SCLS320A- MARCH 1996 - REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) Aos Vee 

B 2 
GND 3 4 Y 

The SN74AHCT1G32 is a single 2-input positive-OR gate. The device performs the Boolean function 
Y = A + B or Y = ~in positive logic. 

The SN? 4AHCT1 G32 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A B y 

H x H 

x H H 

L L L 

logic symbolt logic diagram (positive logic) 

A 

B 
2 

4 
y 

tThis symbol is in accordance with ANSI/IEEE Std91-1984 and 
IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments lncorperated. 

-!11 lExAs 
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Copyright@ 1996, Texas Instruments Incorporated 
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SN74AHCT1G32 
SINGLE 2·1NPUT POSITIVE-OR GATE 

SCLS320A- MARCH 1996 - REVISED MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or Vi> Vee) ................................................. - 20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ - 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air)( see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a beard trace length of 25 

millimeters. 

recommended operating conditions (see Note 3) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 v 
V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1 Input voltage 0 5.5 v 
Vo Output voltage 0 Vee v 
loH High-level output current -8 mA 

loL Low-level output current 8 mA 

t;.t/t;.v Input transition rise or fall rate 20 ns/V 

TA Operating free-air temperature -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA :2s0c 
MIN 

MIN TYP MAX 

loH =-50µA 3.15 3.65 3.15 
VoH 4.5V 

loH=-8mA 2.5 2.4 

loL = 50 µA 0.1 
VOL 4.5V 

IOL=8 mA 0.36 

11 V1 =Vee or GND 5.5V ±0.1 

ice V1 =Vee or GND, lo=O 5.5V 2 

t;.lcc+ One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 

I off Vo= 5.5 V OV 0.5 

Ci V1 =Vee or GND 5V 2 10 

+This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 
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MAX UNIT 

v 

0.1 v 
0.44 

±1 µA 

20 µA 

1.5 mA 

5 µA 

10 pF 



SN74AHCT1 G32 
SINGLE 2-INPUT POSITIVE-OR GATE 

SCLS320A-MARCH 1996 - REVISED MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 'ii± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 2s·c 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH 5 6.9 1 
AorB y CL= 15 pF 

tPHL 5 6.9 1 

tPLH 5.5 7.9 1 
A orB y CL= 50 pF 

tPHL 5.5 7.9 1 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS 

MAX UNIT 

8 
ns 

8 

9 
ns 

9 

TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 11.5 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test "· J_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, tr = 3 ns, If = 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

• Operating Range: 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Packaged In Plastic Small-Outline 
Transistor Package 

description 

SCLS323A- MARCH 1996 - REVISED MAY 1996 

DBV PACKAGE 
(TOPVIEW) 

AD5 Vee 
B 2 

GND 3 4 Y 

The SN? 4AHC1 G86 is a single 2-input exclusive-OR gate. The device performs the Boolean function Y =A EE> B 
or Y = AB + AB in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other input is reproduced 
in true form at the output. If one of the inputs is high, the signal on the other input is reproduced inverted at the 
output. 

The SN74AHC1 G86 is characterized for operation from -40°C to 85°C. 

logic symbolt 

A 

B 
2 

FUNCTION TABLE 

INPUTS OUTPUT 

A B y 

L L L 

L H H 

H L H 

H H L 

=1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments lncorgorated. 

PRODUCT PREVIEW Information concerns prod\tcta In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue thlSI prodUCl:S without notice. ~TEXAS 

INSTRUMENTS 

4 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

y 

Copyright© 1996, Texas Instruments Incorporated 
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SN74AHC1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS323A- MARCH 1996 - REVISED MAY 1996 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE-OR 

=CJ- =D- =D- =:1D- =D-
These are five equivalent exclusive-OR symbols valid for an SN74AHC1G86 gate in positive logic; negation 
may be shown at any two ports. 

LOGIC-IDENTITY ELEMENT 

=0-
The output Is active (low) 
If all Inputs stand at the 
same logic level (I.e., 
A= B). 

EVEN-PARITY ELEMENT 

The output Is active (low) 
If an even number of 
Inputs (I.e., O or 2) are 
active. 

ODD-PARITY ELEMENT 

=LJ-
The output Is active 
(high) If an odd number of 
Inputs (I.e., only 1 of 
the 2) are active. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level Input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN74AHC1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS323A-MARCH 1996- REVISED MAY 1996 

MIN MAX UNIT 

2 5.5 v 

vcc=2v 1.5 

vcc=3V 2.1 v 

Vee= 5.5 v 3.85 

vcc-2v 0.5 

vcc=3 v 0.9 v 

Vee= 5.5v 1.65 

0 5.5 v 

0 Vee v 

Vcc-2v -50 µA 

Vee= 3.3 v ± o.3 v -4 
mA 

Vee= 5 v ± o.5 v -8 

vcc=2V 50 µA 

Vee= 3.3 v ± o.3 v 4 
mA 

Vee= 5 v ± o.5 v 8 

Vee= 3.3 v ± o.3 v 100 
ns/V 

Vee= 5 v±o.5 v 20 

-40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA= 2s·c 

MIN MAX UNIT 
MIN TYP MAX 

2V 1.9 2 1.9 

loH =-50µA 3V 2.9 3 2.9 

VoH 4.5V 4.4 4.5 4.4 v 

loH·-4mA 3V 2.58 2.48 

loH=-BmA 4.5V 3.94 3.8 

2V 0.1 0.1 

loL=50 µA 3V 0.1 0.1 

VoL 4.5V 0.1 0.1 v 

IOL•4 mA 3V 0.36 0.44 

IOL·8mA 4.5V 0.36 0.44 

11 I A or B Inputs V1 =Vee or GND 5.5V ±0.1 ±1 µA 

ice V1 - Vee or GND, lo=O 5.5V 2 20 µA 

Cj_ VJ_= Vee or GND 5V 4 10 10 pF 

~lExAs 
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SN74AHC1G86 
SINGLE 2·1NPUT EXCLUSIVE-OR GATE 

SCLS323A- MARCH 1996 - REVISED MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT TA=2s·c 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

IPLH 7 11 1 
A orB y CL= 15 pf 

IPHL 7 11 1 

IPLH 9.5 14.5 1 
A orB y CL=50pF 

IPHL 9.5 14.5 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 

IPLH 
A or B y CL=15pF 

IPHL 

IPLH 
AorB y CL =50 pf 

IPHL 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER 

Cpd Power dissipation capacitance 
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TA= 2s•c 
MIN 

MIN TYP MAX 

4.8 6.8 1 

4.8 6.8 1 

6.3 8.8 1 

6.3 8.8 1 

TEST CONDITIONS 

No load, f = 1 MHz 

MAX UNIT 

13 
ns 

13 

16.5 
ns 

16.5 

MAX UNIT 

8 
ns 

8 

10 
ns 

10 

TYP UNIT 

18 pf 



Timing Input 

Data Input 

SN74AHC1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS323A - MARCH 1996 - REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test "· J_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

~---Vee 
___/j vv,u ....... "--- 0 v 

14 .., th 
tau 14 IJlll I -- Ji \!- --- vcc 
_/ 50% Vee \ 50% Vee 0 v 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR !> 1 MHz, Zo = 50 Cl, Ir = 3 ns, If= 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT1 G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Packaged In Plastic Small-Outline 
Transistor Package 

description 

SCLS324A- MARCH 1996-REVISED MAY 1996 

DBVPACKAGE 
(TOPVIEW) 

AD5 Vee 
B 2 

GND 3 4 Y 

The SN74AHCT1G86 is a single 2-input exclusive-OR gate. The device performs the Boolean function 
Y =A e B or Y = AB + AB in positive logic. 

The SN7 4AHCT1 G86 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
A B y 

L L L 

L H H 

H L H 

H H L 

logic symbolt 

A -----1 =1 4 

B 
2 1----- y 

tThls symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

EPIC is a trademark of Texas instruments lncorpgrated. 

PRODUCTPREVIEWlnlormdon..,_praducll lna.lamllllvt"' 
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SN74AHCT1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS324A- MARCH 1996 - REVISED MAY 1996 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCUSIVEOR 

=CJ- =D- =D-- =D- =D-
These are five equivalent exclusive-OR symbols valid for an SN? 4AHCT1 G86 gate in positive logic; negation 
may be shown at any two ports. 

LOGIC-IDENTITY ELEMENT 

=D-
The output Is active (low) 
If all Inputs stand at the 
same logic level (I.e., 
A:B). 

EVEN-PARITY ELEMENT 

The output Is active (low) 
If an even number of 
Inputs (I.e., 0 or 2) are 
active. 

ODD-PARITY ELEMENT 

The output Is active 
(high) If an odd number of 
Inputs (I.e., only 1 of 
the 2) are active. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. - 20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ - 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2) ............................... 0.2 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 

25 millimeters. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

v, Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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MIN MAX UNIT 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 ns/V 

-40 85 •e 



SN74AHCT1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS324A-MARCH 1996-REVISED MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA= 2s·c 
MIN 

MIN TYP MAX 

loH·-50 µA 3.15 3.65 3.15 
VoH 4.5V 

loH=-BmA 2.5 2.4 

IOL • 50 µA 0.1 
VoL 4.5V 

IOL=B mA 0.36 

11 V1 •Vee or GND 5.5V ±0.1 

Ice V1 =Vee or GND, lo=O 5.5V 2 

aicct One input at 3.4 V, Other inputs at Vee or GND 5.5V 1.35 

I off Vo•5.5V ov 0.5 

Ci V1 - Vee or GND 5V 4 10 

t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V CC· 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD TA= 2s·c 

MIN 
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH 5 6.9 1 
AorB y CL= 15pF 

tpHL 5 6.9 1 

tpLH 5.5 7.9 1 
AorB y CL=50pF 

tpHL 5.5 7.9 1 

operating characteristics, Vee= 5 V, TA= 25°C 

MAX UNIT 

v 

0.1 v 
0.44 

±1 µA 

20 µA 

1.5 mA 

5 µA 

10 pF 

MAX UNIT 

8 
ns 

8 

9 
ns 

9 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 

~TEXAS 
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No load, f = 1 MHz 18 pF 
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SN74AHCT1 G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 

SCLS324A- MARCH 1996 - REVISED MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output:-ITest 
Under Test Point 

CL 
(see Note A) J 

LOAD CIRCUIT 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
C. The output is measured with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCOO, SN74AHCOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS227A- OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Yee 
• EP/CTM (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per , . 
MIL·ST0-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCOO perform the Boolean function 
Y = ~ or Y = A + tJ in positive logic. 

The SN54AHCOO is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4AHCOO is characterized for 
operation from -40°C to 85°C. 

logic symbolf 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H H 

L x 
x L 

y 

L 

H 

H 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 
b. 

b. 

SN54AHCOO ••• J OR W PACKAGE 
SN74AHCOO ••• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1A 1 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54AHCOO ••• FK PACKAGE 
(TOP VIEW) 

co<Oz~co .,.... ,.... .- "'l:t 

1Y 4A 
NC NC 
2A 4Y 
NC NC 
28 38 

>-CO>< 
NZ Z <'l <'l 

(!) 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol is in aocordancewith ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

EPIC if a trademark of Texas Instruments Incorporated. 

~lExAs 
Copyright«» 1996. Texas Instruments Incorporated 
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SN54AHCOO, SN74AHCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS227A- OCTOBER 1995- REVISED MARCH 1996 

logic diagram, (positive logic) 

A 

B -D,_____ y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input voltage range, Vr (see Note 1) ................................................... -0.5 v to 7 v 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 v 
Input clamp current, lrK (V1 < O) ............................................................ -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.25 W 

DB or PW package ............. 0.5 w 
N package ..................... 1.1 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee=2V 

VJH High-level input voltage Vee=3V 

Vee=5.5V 

vee=2v 

V1L Low-level input voltage Vee=3 v 

Vee= 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee .2v 

loH High-level output current Vee= 3.3 v ± o.3 v 

Vee= 5 v ±0.5 v 

Vee=2V 

loL Low-level output current vee - 3.3 v±o.3 v 

vee = 5 v ±0.5 v 

Input transition rise or fall rate 
vee-3.3 v ±o.3 v 

l!.t/liv 
Vee - 5 v ±0.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCOO SN74AHCOO 

MIN MAX MIN 
UNIT 

MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 

20 20 
nsN 

-55 125 -40 85 •e 



SN54AHCOO, SN74AHCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS227A-OCTOBER 1995- REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA= 2s•c SN54AHCOO SN74AHCOO 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IQH =-50 µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

loH =-4 mA 3V 2.58 2.48 2.48 

IQH =-8mA 4.5 v 3.94 3.8 3.8 

2V 0.1 0.1 

IQL = 50 µA 3V 0.1 0.1 

VQL 4.5V 0.1 0.1 

IQL=4 mA 3V 0.36 0.5 

loL= 8 mA 4.5 v 0.36 0.5 

11 J A or B inputs V1 =Vee or GND 5.5V ±0.1 ±1 

Ice V1 =Vee or GND, IQ=O 5.5V 2 20 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHCOO 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH' 5.5 7.9 1 
AorB y CL= 15 pF 

tPHL' 5.5 7.9 1 

tPLH 8 11.4 1 
AorB y CL= 50 pf 

tpHL 8 11.4 1 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
AorB 

tpHL 

tPLH 
AorB 

tPHL 

TO OUTPUT 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 50 pf 

~TEXAS 
INSTRUMENTS 
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SN74AHCOO 

TA= 2s•c 
MIN 

MIN TYP MAX 

5.5 7.9 1 

5.5 7.9 1 

8 11.4 1 

8 11.4 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

9.5 

9<tl 

13 

13 

MAX 

9.5 

9.5 

13 

13 

UNIT 

v 

v 

µA 

µA 

pF 

UNIT 

n~; 

ns 

UNIT 

ns 

ns 
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SN54AHCOO, SN74AHCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS227A- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended OJ>erating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCOO 

PARAMETER FROM TO OUTPUT 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH' 3.7 5.5 1 
AorB y CL· 15pF 

tPHL' 3.7 5.5 1 

tPLH 5.2 7.5 1 
AorB y CL·50pF 

tPHL 5.2 7.5 1 

•On products compliant to MIL-PRF-38535, this parameter Is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCOO 

PARAMETER FROM TO OUTPUT 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 3.7 5.5 1 
AorB y CL· 15pF 

tPHL 3.7 5.5 1 

tPLH 5.2 7.5 1 
AorB y CL·50pF 

tPHL 5.2 7.5 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHCOO 

MIN TYP 

VOLJPJ_ Quiet output, maximum dynamic VoL 0.3 

VOIJ.V.l Quiet output, minimum dynamic VOL -0.3 

VOHM_ Quiet output, minimum dynamic VoH 4.6 

V1t::!{Q}_ High-level dynamic input voltage 3.5 

VIL(~ Low-level dynamic input voltage 

MAX 
UNIT 

6.5 

6.5 
ns 

8.5 

8.5 
ns 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 

8.5 
ns 

UNIT 
MAX 

0.8 v 
-0.8 v 

v 
v 

1.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f • 1 MHz 9.5 pf 

~ThXAS 
INSTRUMENTS 
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SN54AHCOO, SN74AHCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS227 A- OCTOBER 1995 - REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output :1Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see NoteB) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :> 1 MHz, Zo = 50 n, tr = 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

-!11 TEXAS 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCTOO perform the Boolean function 
Y =A• B or Y = A + B in positive logic. 

The SN54AHCTOO is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHCTOO is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B y 

H H L 

L x H 

x L H 

EPIC is a trademark of Texas Instruments lncorgorated. 

SN54AHCTOO, SN74AHCTOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS229A- OCTOBER 1995 - REVISED MARCH 1996 

SN54AHCTOO ••• J OR W PACKAGE 
SN74AHCTOO ••• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1A 1 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54AHCTOO ••• FK PACKAGE 
(TOP VIEW) 

() (.) 

~~z~~ 

1Y 4A 
NC NC 
2A 4Y 
NC NC 
28 38 

NC - No internal connection 

~1ExAs 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCTOO, SN74AHCTOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS229A- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
1Y 

b.. 6 
2Y 

t>. 8 
3Y 

b.. 11 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

A 

B --D- y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}* 

Supply voltage range, V cc . . . . . . . . .. .. . . . . . .. . . . . . . .. .. .. .. . . . . . . . . . . . . . .. . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, Vi {see Note 1) ........................................ ~ .......... -0.5 V to 7 V 
Output voltage range, Vo {see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K {V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo {Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) {see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-12 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except .for the N package, which has a trace length of zero. 
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SN54AHCTOO, SN74AHCTOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS229A- OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHCTOO SN74AHCTOO 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 

V1H High-level input voltage . 2 2 v 

V1L Low-level input voltage 0.8 0.8 v 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 vcc v 

IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

dVl!..v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 oc 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25'C SN54AHCTOO SN74AHCTOO 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

loH=-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH =-8 mA 2.5 2.4 2.4 

loL=50µA 0.1 0.1 
VoL 4.5V 

loL=8 mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, lo=O 5.5V 2 20 

dlcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

I off Vo= 5.5 V av 0.5" 

Ci Vi= Vee or GND 5V 2 10 

*On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or Vee-

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD 
(INPUT) (OUTPUT) CAPACITANCE 

MIN 

tPLH* 

tPHL* 
AorB y CL= 15 pF 

tPLH 
AorB y CL= 50 pF 

tPHL 

*On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

~TEXAS 
INSTRUMENTS 
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SN54AHCTOO 

TA= 25°C 
MIN 

TYP MAX 

5 6.9 1 

5 6.9 1 

5.5 7.9 1 

5.5 7.9 1 

MAX 

0.1 

0.44 

i1 

20 

1.5 

5 

10 

MAX 

8 

8 

9 

9 

UNIT 

v 

v 

11A 

µA 

mA 

µA 

pF 

UNIT 

ns 

ns 
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SN54AHCTOO, SN74AHCTOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS229A- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCTOO 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 5 6.9 1 
A orB y CL= 15pF 

tPHL 5 6.9 1 

tPLH 5.5 7.9 1 
AorB y CL=50 pF 

tPHL 5.5 7.9 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 
UNIT 

8 
ns 

8 

9 
ns 

9 

SN74AHCTOO 
PARAMETER UNIT 

MIN TYP MAX 

VO\:!El. Quiet output, maximum dynamic VoL 0.4 0.8 v 
Volj\/}_ Quiet output, minimum dynamic VoL -0.4 -0.8 v 
VOHJY.l. Quiet output, minimum dynamic VoH 4.5 v 
V1fi(_Ql_ High-level dynamic input voltage 2 v 
V1L(D) Low-level dynamic input voltage 0.8 v 

NOTE 4: Characteristics are determined during product charactenzation and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

c Power dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test "· J_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

10.5 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 

3-14 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS254B- DECEMBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Vee 

• EP/CTM (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC02 contain four independent 2-input 
NO~ ga~s that perform the Boolean function 
Y = A • B or Y = A + B in positive logic. 

The SN54AHC02 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC02 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H x 
x H 

L L 

y 

L 

L 

H 

1A 

18 

2A 

2B 

3A 

38 

4A 

48 

2 

3 

5 

6 

8 

9 

11 

12 

<!: 1 

SN54AHC02 ... J OR W PACKAGE 
SN74AHC02 .•• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

14 Vee 
1A 2 13 4Y 
18 3 12 48 
2Y 4 4A 
2A 5 3Y 
28 6 38 

GND 7 3A 

SN54AHC02 ..• FK PACKAGE 
(TOPVIEW) 

18 
NC 
2Y 
NC 
2A 

0 (.) 
~~z~~ 

NC - No internal connection 

1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

48 
NC 
4A 
NC 
3Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the 0, DB, J, N, PW, and W packages. 

EPIC is a trademark of Texas Instruments lncorperated. 

PRODUCT PREVIEW lnformollon concern• produell In Iha-· or 

~TEXAS 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS254B - DECEMBER 1995 - REVISED MARCH 1996 

logic diagram (positive logic} 

1A~1Y 
18~ 

2A~5 
6 4 2Y 

28 

8 
3A~3Y 
38~ 

4A~4Y 
48~ 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS254B- DECEMBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHC02 SN74AHC02 

MIN MAX MIN 
UNIT 

MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

vcc=2 v 1.5 1.5 

V1H High-level input voltage vcc=3V 2.1 2.1 v 

Vee= 5.5 v 3.85 3.85 

Vcc=2 v 0.5 0.5 

V1L Low-level input voltage Vcc=3 v 0.9 0.9 v 

Vee= 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

vce=2v -50 -50 µA 

IOH High-level output current Vcc=3.3V±0.3V -4 -4 
mA 

Vcc=5V±0.5V -8 -8 

Vee =2 v 50 50 µA 

IOL Low-level output current Vcc=3.3V±0.3V 4 4 
mA 

Vee= 5 v ±0.5 v 8 8 

Vcc=3.3V±0.3V 100 100 
ti.t/ti.v Input transition rise or fall rate ns/V 

Vee= 5 v ±o.5 v 20 20 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VOH 

VOL 

11 

ice 

Ci 

TEST CONDITIONS 

IQH =-50µA 

loH =-4 mA 

loH =-8 mA 

IOL=50 µA 

loL=4mA 

IOL=8 mA 

V1 =Vee or GND 

V1 =Vee or GND, lo=O 

V1 =Vee or GND 

TA= 2s•c 
Vee 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5V 

5.5V 

5.5V 

5V 4 

~TEXAS 
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SN54AHC02 SN74AHC02 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.36 0.5 0.44 

0.36 0.5 0.44 

±0.1 ±1 ±1 µA 

2 20 20 µA 

10 10 pF 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2·1NPUT POSITIVE-NOR GATES 

SCLS254B- DECEMBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC02 

PARAMETER 
FROM TO OUTPUT 

TA =25°c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 5.6 7.9 1 
AorB y CL= 15pF 

tPHL* 5.6 7.9 1 

tPLH 8.1 11.4 1 
AorB y CL=50pF 

tPHL 8.1 11.4 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC02 

PARAMETER 
FROM TO OUTPUT 

TA= 25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 5.6 7.9 1 
AorB y CL= 15 pF 

tPHL 5.6 7.9 1 

tPLH 8.1 11.4 1 
A orB y CL= 50 pF 

tPHL 8.1 11.4 1 

C switching characteristics over recommended operating free-air temperature range, 5:l Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

"tJ 
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SN54AHC02 

PARAMETER 
FROM TO OUTPUT 

TA=2s•c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH* 3.6 5.5 1 
AorB y CL= 15pF 

tPHL* 3.6 5.5 1 

tPLH 5.1 7.5 1 
AorB y CL=50pF 

tPHL 5.1 7.5 1 

• On products comphant to MIL-PRF-38535, this parameter 1s ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A orB 

tPHL 

tPLH 
Aor B 

tPHL 

3-18 

TO OUTPUT 
(OUTPUT) CAPACITANCE 

y CL= 15pF 

y CL=50pF 
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SN74AHC02 

TA= 2s·c 
MIN 

MIN TVP MAX 

3.6 5.5 1 

3.6 5.5 1 

5.1 7.5 1 

5.1 7.5 1 

MAX 
UNIT 

9.5 
ns 

9.5 

13 
ns 

13 

UNIT 
MAX 

9.5 
ns 

9.5 

13 

13 
ns 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 



SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS254B - DECEMBER 1995 - REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHC02 

UNIT 
MIN TYP MAX 

VOIJE)_ Quiet output, maximum dynamic VoL 0.8 v 
VOIJ\!1_ Quiet output, minimum dynamic VoL -0.8 v 

Vot:j.(_YJ Quiet output, minimum dynamic VoH v 
V1f!{_0_ High-level dynamic input voltage 3.5 v 
V1L(D) Low-level dynamic input voltage 1.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

c Power dissipation capacitance per gate No load, I = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output:l_Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

15 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 3 ns, It= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-19 

~ 
w -> w 
a: 
a. 
lo 
:::::> 
c 
0 
a: 
a. 



3-20 



SN54AHCT02, SN74AHCT02 
QUADRUPLE 2·1NPUT POSITIVE-NOR GATES 

SCLS262B- DECEMBER 1995 - REVISED MARCH 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These devices contain four independent 2-input 
NOR gates that perform the Boolean function 
Y = A • B or Y = A + B in positive logic. 

The SN54AHCT02 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4AHCT02 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H x 
x H 

L L 

y 

L 

L 

H 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

2 

3 

5 

6 

8 

9 

11 

12 

;:, 1 

SN54AHCT02 ••. J OR W PACKAGE 
SN74AHCT02 •.• D, DB, N, OR PW PACKAGE 

(TOPVIEW} 

i::,.. 

i::,.. 

1Y 1 Vee 
1A 2 4Y 
18 3 48 
2Y 4 4A 
2A 5 3Y 
28 6 38 

GND 7 3A 

SN54AHCT02 ... FK PACKAGE 
(TOP VIEW) 

18 
NC 
2Y 
NC 
2A 

() (..) 

~~z~~ 

OJ Cl () <( OJ 
C\IZ Z"'"' 
~ 

NC - No internal connection 

1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

48 
NC 
4A 
NC 
3Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

EPIC is a trademark of Texas Instruments lncorgorated. 

P!lODUCT PREVIEW Information concerns producto In Illa lormallve or 
daelgn phnl ot dev~oprnont. Chlrectortstlc d111 and other 
apeclftcltlon1 ere d111gn goals. Texas Instruments rtservea the right to 
chlnge or dlsconUnua 111111 producto without notice. ~ThXAS 

INSTRUMENTS 

Copyright~ 1996, Texas Instruments Incorporated 
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SN54AHCT02, SN74AHCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS262B - DECEMBER 1995 - REVISED MARCH 1996 

logic diagram (positive logic) 

1A ±D--2-18 

±D--2-2A 4 
28 

1Y 

2Y 

8 
3A~3Y 
38~ 

4A~11 
3 

48 2 4Y 

Pin numbers shown are for the D, oa, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1<0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

loH High-level output current 

loL Low-level output current 

6.V6.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT02 SN74AHCT02 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 v 
2 2 v 

0.8 0.8 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 ns/V 

-55 125 -40 85 •e 



SN54AHCT02, SN74AHCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS262B- DECEMBER 1995-REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA= 25'C SN54AHCT02 SN74AHCT02 

MIN TYP MAX MIN MAX MIN 

loH=-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH=-BmA 2.5 2.4 2.4 

loL= 50 µA 0.1 0.1 
VOL 4.5V 

loL=8 mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, lo=D 5.5V 2 20 

c.icct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at GND or V cc 

I off Vo= 5.5 V ov OS 

Ci V1 =Vee or GND 5V 4 10 

• On products compliant to MIL-PRf-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or Vee. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT02 

PARAMETER 
FROM TO OUTPUT 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH• 1 
Aor B y CL= 15pf 

tpHL• 1 

tpLH 1 
A orB y CL=50pf 

tpHL 1 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT02 

PARAMETER 
FROM TO OUTPUT 

TA= 25'C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 1 
Aor B y CL= 15 pf 

tPHL 1 

tpLH 1 
A or B y CL= 50 pf 

tpHL 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 

0.1 

0.44 

±1 

20 

1.5 

5 

10 

MAX 

MAX 

SN74AHCT02 
PARAMETER 

MIN TYP MAX 

Vo\:iEl_ Quiet output, maximum dynamic Vol 0.8 

VOLJY)_ Quiet output, minimum dynamic VoL -0.8 

Vo':ill!.l. Quiet output, minimum dynamic VoH 

VIHJ_Ql_ High-level dynamic input voltage 2 

V11J_D_l Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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UNIT 

v 

v 

µA 

µA 

mA 

µA 

pf 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 
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SN54AHCT02, SN74AHCT02 
QUADRUPLE 2·1NPUT POSITIVE-NOR GATES 

SCLS2628- DECEMBER 1995-REVISED MARCH 1996 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output:-ITest 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

17 pF 

B. 
c. 

Input pulses are supplied by generators having the following characteristics: PRR !> 1 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 
The outputs are measured one at a time wtth one input transition per measurement. 
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Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC04, SN74AHC04 
HEX INVERTERS 

SCLS231 C - OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHC04 ••• J OR W PACKAGE 
SN74AHC04 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHC04 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 
The SN54AHC04 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHC04 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each Inverter) 

INPUT 
A 

H 

L 

OUTPUT 
y 

L 

H 

1A 
2A 

3A 

4A 

SA 

6A 

1 

3 

s 
9 

11 

13 

1 

!:::.. 

!:::.. 

!:::.. 

!:::.. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

1A 1 14 Vee 
1Y 2 13 6A 
2A 3 12 6Y 
2Y 4 11 5A 
3A 5 10 5Y 
3Y 6 9 4A 

GND 7 8 4Y 

SNS4AHC04 ... FK PACKAGE 
(TOP VIEW) 

(.) (.) 

~ ~ z ~~ 

2A 3 2 1 20 19 6Y 4 18 
NC 5 17 NC 

2Y 6 16 5A 
NC 7 15 NC 

3A 8 14 5Y 
910111213 

>-DO>-<>:: 
<'>Z Z "<I" "<I" 

(!) 

NC - No internal connection 

2 

4 

6 

8 

10 

12 

1Y 
2Y 

3Y 

4Y 

SY 

6Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC04, SN74AHC04 
HEX INVERTERS 
SCLS231 C - OCTOBER 1995 - REVISED MARCH 1996 

logic diagram {positive logic) 

A -[)o- y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < 0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, T819 .................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Sup ply voltage 

Vee=2V 

V1H High-level input voltage Vee=3 v 

Vee=5.5V 

vee=2 v 

V1L Low-level input voltage Vee=3 v 

vee=5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee= 2 v 

IOH High-level output current Vee= 3.3 v ± o.3 v 

Vee= 5 v ±o.5 v 

Vee=2 v 

IOL Low-level output current Vee= 3.3 v ± o.3 v 

Vee= 5 v ±o.5 v 

Vee= 3.3 v ±o.3 v 
/'J.t//'J.v Input transition rise or fall rate 

Vee=5V±0.5V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHC04 SN74AHC04 

MIN MAX MIN 
UNIT 

MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 

20 20 
nsN 

-55 125 -40 85 ·e 



SN54AHC04, SN74AHC04 
HEX INVERTERS 

SCLS231 C - OCTOBER 1995 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHC04 SN74AHC04 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IQH=-50 µA 3V 2.9 3 2.9 2.9 

VQH 4.5V 4.4 4.5 4.4 4.4 

loH=-4 mA 3V 2.58 2.48 2.48 

loH=-8mA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 

IQL = 50 µA 3V 0.1 0.1 

VoL 4.5 v 0.1 0.1 

1QL=4 mA 3V 0.36 0.5 

IQL=8 mA 4.5V 0.36 0.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice Vj =Vee or GND, lo=O 5.5 v 2 20 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC04 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH• 5 7.1 1 
A y CL= 15 pF 

tPHL• 5 7.1 1 

tPLH 7.5 10.6 1 
A y CL= 50 pF 

tPHL 7.5 10.6 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A 

tPHL 

IPLH 
A 

tPHL 

TO LOAD 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 50 pF 

~TEXAS 
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SN74AHC04 

TA= 2s0 c 
MIN 

MIN TYP MAX 

5 7.1 1 

5 7.1 1 

7.5 10.6 1 

7.5 10.6 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

8.5 

8.5 

12 

12 

MAX 

8.5 

8.5 

12 

12 

UNIT 

v 

v 

µA 

µA 

pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 
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SN54AHC04, SN74AHC04 
HEX INVERTERS 
SCLS231C- OCTOBER 1995- REVISED MARCH 1996 

switching characteristics over recommended OJ>eratlng free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC04 

PARAMETER FROM TO LOAD 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH• 3.8 5.5 1 
A y CL= 15pF 

tPHL• 3.8 5.5 1 

tPLH 5.3 7.5 1 
A y CL=50pF 

tPHL 5.3 7.5 1 

•On products compliant to MIL-PRF-38535, this parameter Is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC04 

PARAMETER FROM TO LOAD 
TA= 2s•c (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 3.8 5.5 1 
A y CL· 15pF 

tPHL 3.8 5.5 1 

tPLH 5.3 7.5 1 
A y CL=50pF 

tPHL 5.3 7.5 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHC04 

MIN TYP 

VOLJB_ Quiet output, maximum dynamic VOL 0.4 

Vo\JY}_ Quiet output, minimum dynamic VOL --0.4 

Vof-IM_ Quiet output, minimum dynamic VoH 4.8 

V1HJ.D..l. High-level dynamic input voltage 3.5 

V1L(D) Low-level dynamic Input voltage 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

UNIT 
MAX 

v 
v 
v 
v 

1.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f - 1 MHz 12 pF 

~lExAs 
INSTRUMENTS 
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SN54AHC04, SN74AHC04 
HEX INVERTERS 

SCLS231C-OCTOBER 1995- REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output:l_Test 
Under Test Point 

CL 
(-NoteA) J 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In· Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR :s: 1 MHz, Zo = 50 o, tr s 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54AHCU04, SN74AHCU04 
HEX INVERTERS 

SCLS234A- OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHCU04 ... J OR W PACKAGE 
SN74AHCU04 ... D, DB, N OR PW PACKAGE 

(TOP VIEW) 

• Unbuffered Outputs 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCU04 contain six independent inverters. 
These devices perform the Boolean function 
Y =A. Internal circuitry consists of single-stage 
inverters that can be used in analog applications 
such as crystal oscillators. 

The SN54AHCU04 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHCU04 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

logic symbolt 

1A 
2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

INPUT OUTPUT 
A y 

H L 

L H 

1 

b,, 

b,, 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, N, PW, and W packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~~~to~~I: •'=r::1~~s1~U::~!r:S g,' t.:~~:~~m~~s 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 

1A 1 14 Vee 
1Y 2 13 6A 
2A 3 12 6Y 
2Y 4 

3A 5 10 5Y 
3Y 6 

GND 7 

SN54AHCU04 .•. FK PACKAGE 
(TOP VIEW) 

() 

~ ~ ~ ~;2; 

2A 3 2 1 20 19 6Y 4 18 
NC 5 17 NC 

2Y 6 16 5A 
NC 7 15 NC 

3A 8 14 5Y 
9 10 11 12 13 

>-OU>-<( 
C') z z "<;" "<;" 

(!) 

NC - No internal connection 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

Copyright© 1996, Texas lns1rumen1s Incorporated 
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SN54AHCU04, SN74AHCU04 
HEX INVERTERS 
SCLS234A- OCTOBER 1996- REVISED MARCH 1996 

logic diagram {positive logic) 

A -(>o-v 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ...•....................•................................. -0.5 V to 7 V 
Input voltage range, V1 {see Note 1) ..........•........................................ -0.5 V to 7 V 
Output voltage range, Vo {see Note 1) ...................................•..... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K CV1 < 0) ......•..................................................... -20 mA 
Output clamp current, loK {Vo< o or Vo> Vee) ....•....................................... ±20 mA 
Continuous output current, lo {Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through V cc or GND . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±50 mA 
Maximum power dissipation at TA= 55°C {in still air) {see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

vee=2V 

V1H High-level input voltage Vee=3V 

Vee=5.5V 

vee-2v 

V1L Low-level input voltage vee-3V 

vee•5.5V 

V1 Input voltage 

Vo Output voltage 

vee-2v 

loH High-level output current vee•3.3 V±0.3 v 

vee=5 v±o.5 v 

vee-2v 

loL Low-level output current vee•3.3 V±0.3 v 

Vee-5 v±o.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCU04 SN74AHCU04 

MIN MAX MIN MAX 
UNIT 

2 5.5 2 5.5 v 

1.7 1.7 

2.4 2.4 v 

4.4 4.4 

0.3 0.3 

0.6 0.6 v 

1.1 1.1 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA -a -a 

50 50 µA 

4 4 
mA 

8 8 

-55 125 -40 85 •e 



SN54AHCU04, SN74AHCU04 
HEX INVERTERS 

SCLS234A-OCTOBEA 1995-REVISED MARCH 1996 

electrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee TA=25°C SN54AHCU04 SN74AHCU04 

MIN TYP MAX MIN MAX MIN 

2V 1.8 2 1.8 1.8 

IQH•-50µA 3V 2.7 3 2.7 2.7 

VoH 4.5V 4 4.5 4 4 

loH•-4mA 3V 2.58 2.48 2.48 

IQH•-SmA 4.5V 3.94 3.8 3.8 

2V 0.2 0.2 

IQL•5DµA 3V 0.3 0.3 

VoL 4.5V 0.5 0.5 

loL•4mA 3V 0.36 0.5 

IQL•8mA 4.5V 0.36 0.5 

11 V1 - Vee or GND 5.5V ±0.1 ±1 

ice V1 - Vee or GND, IQ=O 5.5V 2 20 

C1 V1 • Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHCU04 

PARAMETER 
FROM TO OUTPUT 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH• 5 8.9 1 
A y CL·15pF 

tPHL• 5 8.9 1 

tPLH y 7.5 11.4 1 
A CL·50pF 

tPHL 7.5 11 ;4 1 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHCU04 

PARAMETER FROM TO OUTPUT 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH 5 8.9 1 
A y CL= 15pF 

IPHL 5 8.9 1 

IPLH 7.5 11.4 1 
A y CL=50pF 

IPHL 7.5 11.4 1 

~lExAs 
INSTRUMENTS 
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MAX 

0.2 

0.3 

0.5 

0.44 

0.44 

±1 

20 

10 

MAX 

10.5 

10.5 

13 

13 

MAX 

10.5 

10.5 

13 

13 

UNIT 

v 

v 

µA 

µA 

pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 
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SN54AHCU04, SN74AHCU04 
HEX INVERTERS 
SCLS234A - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCU04 

PARAMETER 
FROM TO OUTPUT 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH* 3.5 5.5 1 
A y CL= 15 pF 

tPHL* 3.5 5.5 1 

tPLH 5 7 1 
A y CL= 50 pF 

tPHL 5 7 1 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCU04 

PARAMETER 
FROM TO OUTPUT 

TA= 2s°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 3.5 5.5 1 
A y CL= 15 pF 

tPHL 3.5 5.5 1 

IPLH 5 7 1 
A y CL= 50 pF 

tPHL 5 7 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

UNIT 
MAX 

6.5 
ns 

6.5 

8 
ns 

8 

UNIT 
MAX 

6.5 
ns 

6.5 

8 
ns 

8 

SN74AHCU04 
PARAMETER UNIT 

MIN TYP MAX 

VoiJ.1:1 Quiet output, maximum dynamic VoL 0.5 v 
VOL,(_V~ Quiet output, minimum dynamic VoL -0.5 v 
Vol:!r{)_ Quiet output, minimum <;lynamic VoH 4.3 v 
V1HJ_D~ High-level dynamic input voltage 4 v 
V1L(D} Low-level dynamic input voltage 1 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

Cpd 
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PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 
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TEST CONDITIONS TYP UNIT 

No load, I = 1 MHz 7.3 pF 



SN54AHCU04, SN74AHCU04 
HEX INVERTERS 

SCLS234A- OCTOBER 1995 - REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ,._ .l_ Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR s: 1 MHz, Zo = 50 O. tr = 3 ns, If - 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54AHCT04, SN74AHCT04 
HEX INVERTERS 

SCLS2328- OCTOBER 1995- REVISED MARCH 1996 

• Inputs Are TTL-Voltage Compatlble 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SNS4AHCT04 ..• J OR W PACKAGE 
SN74AHCT04 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastlc 
Small-Outline (D}, Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT04 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 
The SN54AHCT04 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4AHCT04 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each Inverter) 

INPUT 
A 

H 

L 

OUTPUT 
y 

L 

H 

1A 

2A 

3A 

4A 

SA 

6A 

1 

3 

s 
9 

11 

13 

1 

b.. 

b.. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, N, PW, and W packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

1A 14 Vee 
1Y 2 13 6A 
2A 3 12 6Y 

3A 5 10 SY 
3Y 6 9 4A 

GND 7 8 4Y 

SNS4AHCT04 ..• FK PACKAGE 
(TOP VIEW) 

(.) 0 
>-~z~;;3 

2A 3 2 1 20 19 6Y 4 18 
NC 5 17 NC 
2Y 6 16 SA 
NC 7 15 NC 
3A 8 14 SY 

910111213 

>- Cl (.) >- <( 
<?z z"'""'" 

(!) 

NC - No internal connection 

2 

4 

6 

8 

10 

12 

1Y 
2Y 

3Y 

4Y 

SY 

6Y 

Copyright© 1996. Texas Instruments Incorporated 
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SN54AHCT04, SN74AHCT04 
HEX INVERTERS 

SCLS232B- OCTOBER 1995- REVISED MARCH 1996 

logic diagram (positive logic) 

A y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through V cc or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package . . . . . . . . . . . . . . . . . . . . 1.1 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

!;.t/t;.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT04 SN74AHCT04 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 v 
2 2 v 

0.8 0.8 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 nsN 
-55 125 -40 85 ·e 



SN54AHCT04, SN74AHCT04 
HEX INVERTERS 

SCLS232B - OCTOBER 1995 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54AHCT04 SN74AHCT04 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

loH=-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH·-BmA 2.5 2.4 2.4 

loL=50µA 0.1 0.1 
VOL 4.5V 

IOL=8 mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 - Vee or GND, lo=O 5.5V 2 20 

Alcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

Ci V1 =Vee or GND 5V 4 10 

t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT04 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH* 4.7 6.7 1 
A y CL= 15 pF 

tPHL* 4.7 6.7 1 

tPLH 5.5 7.7 1 
A y CL= 50 pF 

tPHL 5.5 7.7 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT04 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 4.7 6.7 1 
A y CL= 15pF 

tPHL 4.7 6.7 1 

tPLH 5.5 7.7 1 
A y CL= 50 pF 

tPHL 5.5 7.7 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 

0.1 

0.44 

±1 

20 

1.5 

10 

MAX 

7.5 

7.5 

8.5 

8.5 

MAX 

7.5 

7.5 

8.5 

8.5 

SN74AHCT04 
PARAMETER 

MIN TYP MAX 

VolJE)_ Quiet output, maximum dynamic VoL 0.8 

VOIJ_V) Quiet output, minimum dynamic VoL -0.8 

VIHJ_Ql_ High-level dynamic input voltage 2 

V1L:l._D_l Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

~TEXAS 
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UNIT 

v 

v 

µA 

µA 

mA 

pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

UNIT 

v 
v 
v 
v 
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SN54AHCT04, SN74AHCT04 
HEX INVERTERS 

SCLS232B - OCTOBER 1995 - REVISED MARCH 1996 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER 

c Power dissipation capacitance 

TEST CONDITIONS 

No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ,._ J_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

14 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 0, tr= 3 ns, If= 3 ns. 

3-40 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC08, SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS236A- OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2·V to 5.5·V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD·17 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCOB are quadruple 2-input positive-AND 
gates. These devices perform the Boolean 

function Y = A • B or Y = ~ in positive 
logic. 

The SN54AHC08 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC08 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B y 

H H H 

L x L 

x L L 

EPIC is a trademark of Texas Instruments lncorµorated. 

SN54AHC08 ••• J OR W PACKAGE 
SN74AHCOB ••. D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A 1 Vee 
18 2 48 
1Y 3 12 4A 
2A 4 

28 5 10 38 
2Y 6 9 3A 

GND 7 

SN54AHC08 ••• FK PACKAGE 
(TOP VIEW) 

() (.) 

~~z~~ 

1Y 3 2 1 20 19 4A 4 18 
NC 5 17 NC 
2A 6 16 4Y 
NC 7 15 NC 
28 8 14 38 

9 10 11 12 13 

>-oo>-<: 
C\IZ Z C'l C'l 
~ 

NC - No internal connection 

~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC08, SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS236A- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

A 

8 -DI---- y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 w 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN54AHC08, SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS236A- OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 
SN54AHC08 SN74AHC08 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vcc-2v 1.5 1.5 

V1H High-level input voltage Vcc=3V 2.1 2.1 v 

Vee= 5.5 v 3.85 3.85 

vcc-2v 0.5 0.5 

V1L Low-level input voltage vcc=3V 0.9 0.9 v 

Vcc = 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

vce-2v -50 -50 µA 

IOH High-level output current Vee. 3.3 v ±0.3 v -4 -4 

Vee ,;5 v±o.5 v 
mA 

-8 -8 

vee-2v 50 50 µA 

IOL Low-level output current Vee. 3.3 v ± o.3 v 4 4 
mA 

Vee= 5 v ± o.5 v 8 8 

Vee= 3.3 V±0.3 v 100 100 
lit/Av Input transition rise or falt rate 

Vee =5 v±o.5 v 
ns/V 

20 20 

TA Operating free-air temperature -55 125 -40 85 •e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
tA=2s•c SN54AHC08 SN74AHC08 

Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 2 1.9 1.9 

IOH•-50 µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 v 

loH=-4mA 3V 2.58 2.48 2.48 

loH·-8mA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 0.1 

loL·50 µA 3V 0.1 0.1 0.1 

VOL 4.5V 0.1 0.1 0.1 v 

IOL•4mA 3V 0.36 0.5 0.44 

IOL·8mA 4.5V 0.36 0.5 0.44 

11 jA or B inputs V1 - Vee or GND 5.5V ±0.1 ±1 ±1 µA 

Ice V1 =Vee or GND, 10-0 5.5V 2 20 20 µA 

c1 V1 =Vee or GND 5V 4 10 10 pF 

~lExAs 
INSTRUMENTS 
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SN54AHC08, SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS236A-OCTOBER 1995-REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC08 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH* 6.2 8.8 1 

tPHL* 
A orB y CL=15pF 

6.2 8.8 1 

tpLH 8.7 12.3 1 
AorB y CL=50 pF 

tPHL 8.7 12.3 1 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC08 

PARAMETER 
FROM TO OUTPUT 

TA =25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 6.2 8.8 1 
AorB y CL= 15pF 

tPHL 6.2 8.8 1 

tpLH 8.7 12.3 1 
Aor B y CL= 50 pF 

tPHL 8.7 12.3 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC08 

PARAMETER 
FROM TO OUTPUT 

TA=2s•c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH* 4.3 5.9 1 

tPHL* 
Aor B y CL= 15 pF 

4.3 5.9 1 

tPLH 5.8 7.9 1 
Aor B y CL= 50 pF 

tpHL 5.8 7.9 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

IPLH 
AorB 

IPHL 

IPLH 
A orB 

IPHL 

3-44 

TO OUTPUT 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL=50 pF 
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SN74AHC08 

TA= 2s·c 
MIN 

MIN TYP MAX 

4.3 5.9 1 

4.3 5.9 1 

5.8 7.9 1 

5.8 7.9 1 

UNIT 
MAX 

10.5 
ns 

10.5 

14 
ns 

14 

UNIT 
MAX 

10.5 
ns 

10.5 

14 
ns 

14 

UNIT 
MAX 

7 
ns 

7 

9 
ns 

9 

MAX 
UNIT 

7 
ns 

7 

9 
ns 

9 



SN54AHC08, SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS236A- OCTOBER 1995 - REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHC08 

UNIT 
MIN TYP MAX 

VolJE)_ Quiet output, maximum dynamic VoL 0.8 v 
VOIJYl.. Quiet output, minimum dynamic Vol -0.8 v 
V1HJDJ_ High-level dynamic input voltage 3.5 v 
VIL(D) Low-level dynamic input voltage 1.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 18 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output :1 Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT08, SN74AHCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS237 A- OCTOBER 1995 - REVISED MARCH 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The' AHCT08 are quadruple 2-input positive-AND 
gates. These devices perform the Boolean 

function Y = A • B or Y = A+13 in positive 
logic. 

The SN54AHCT08 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4AHCT08 is characterized for 
Operation from -4Q°C to 85°C. 

FUNCTION TABLE 
(each gate} 

SN54AHCT08 ••. J OR W PACKAGE 
SN74AHCT08 ••• D, DB, N, OR PW PACKAGE 

(TOPVIEW} 

1A 1 Vee 
18 2 48 
1Y 3 4A 
2A 4 4Y 
28 5 38 
2Y 6 3A 

GND 7 3Y 

SN54AHCT08 .•• FK PACKAGE 
(TOP VIEW) 

CD < (.)z ~CD 
~-- ,-.q-

1Y 4A 
NC NC 
2A 4Y 
NC NC 
28 38 

NC - No internal connection 

INPUTS OUTPUT 

A B y 

H H H 

L x L 

x L L 

EPIC is a trademark of Texas Instruments Incorporated. 
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SN54AHCT08, SN74AHCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS237 A - OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
1Y 

6 
2Y 

6 
3Y 

11 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

A 

B -DI--- y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, T519 ........••..•...•..•..•.•...•.....•...•......•....• -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-48 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT08, SN74AHCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS237 A- OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHCT08 SN74AHCT08 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

!J.V/';.v Input transition rise or fall rate 20 20 nsN 

TA Operating free-air temperature -55 125 -40 85 'C 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54AHCT08 SN74AHCT08 
PARAMETER TEST CONDITIONS Vee 

MIN TVP MAX MIN MAX MIN 

IOH =-50µA 3.15 3.65 3.15 3.15 
VoH 4.5 v 

IOH =-8mA 2.5 2.4 2.4 

IOL = 50 µA 0.1 0.1 
VOL 4.5 v 

IOL=8 mA 0.36 0.44 

11 V1 =Vee or GND 5.5 v ±0.1 ±1 

Ice V1 =Vee or GND, lo=O 5.5 v 2 20 

ti.icct 
One input at 3.4 V, 

5.5 v 1.35 1.5 
Other inputs at Vee or GND 

I off Vo= 5.5 V OV 0.5· 

Ci V1 =Vee or GND 5V 4 10 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or Vee-

switching characteristics over recommended operating free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH• 
A or B v CL= 15 pF 

tpHL• 

tPLH 
AorB y CL= 50 pF 

tPHL 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT08 

TA= 25'C 
MIN 

TVP MAX 

5 6.9 1 

5 6.9 1 

5.5 7.9 1 

5.5 7.9 1 

MAX 

0.1 

0.44 

±1 

20 

1.5 

5 

10 

MAX 

8 

8 

9 

9 

UNIT 

v 

v 

µA 

µA 

mA 

µA 

pF 

UNIT 

ns 

ns 
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SN54AHCT08, SN74AHCT08 
QUADRUPLE 2·1NPUT POSITIVE-AND GATES 

SCLS237A - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT08 

PARAMETER 
FROM TO LOAD 

TA:25°C 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH 5 6.9 1 
AorB y CL= 15 pF 

IPHL 5 6.9 1 

IPLH 5.5 7.9 1 
AorB y CL=50 pF 

IPHL 5.5 7.9 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

UNIT 
MAX 

8 
ns 

8 

9 
ns 

9 

SN74AHCT08 
PARAMETER UNIT 

MIN TYP MAX 

Vob!El_ Quiet output, maximum dynamic VoL 0.4 0.8 v 
VoiJYL Quiet output, minimum dynamic VoL -0.4 -0.8 v 
V11-!(Ql High-level dynamic input voltage 2 v 
V1L(D) Low-level dynamic input voltage 0.8 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS 

c Pow.3r dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ,., J_ Point 

CLT (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

ln·Phase 
Output 

Out·Of·Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

18 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 Q, Ir = 3 ns, If • 3 ns. 

3-50 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2-V to 5.5-V Vee 

• EP/CTM {Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHC14 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 
Each circuit functions as an independent inverter, 
but because of the Schmitt action, the inverters 
have different input threshold levels for positive
going (Vr +l and negative-going (Vr _) signals. 

The SN54AHC14 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN74AHC14 is characterized for 
operation from -40°C to as0 c. 

FUNCTION TABLE 
(each gate) 

INPUT OUTPUT 
A y 

H L 

L H 

EPIC is a trademark of Texas Instruments lncoreorated. 

SN54AHC14, SN74AHC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS238B - OCTOBER 1995 - REVISED MARCH 1996 

SN54AHC14 ••• J OR W PACKAGE 
SN74AHC14 ••• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A 1 Vee 
1Y 2 6A 

12 6Y 
2Y 4 11 5A 
3A 5 5Y 

4A 

SN54AHC14 ••• FK PACKAGE 
(TOP VIEW) 

(.) (.) 

~~z~~ 

2A 3 2 1 20 19 6Y 4 18 
NC 5 17 NC 

2Y 6 16 5A 
NC 7 15 NC 

3A 8 14 5Y 
9 10 11 12 13 

>-oO>-<C 
Mz Z '<t '<t 

(!) 

NC - No internal connection 
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SN54AHC14, SN74AHC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS238B- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

lf b... 

b... 

r-,,. 

I:::. 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the 0, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

A y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)::t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee+ 0.5 V 
Input clamp current, lrK (V1<0) .......................... ' ................................. - 20 mA 
Output clamp current, loK (Vo < o or Vo > V eel ............................................ ± 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package . . . . . . . . . . . . .. .. .. . . 1.1 W 

Storage temperature range, T519 .................................................... -65°C to 150°C 

:J: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC14, SN74AHC14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS2388 - OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 
SN54AHC14 SN74AHC14 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vce=2 v -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 -4 
mA 

Vee= 5 v ±o.5 v -8 -8 

vec =2V 50 50 µA 

IOL Low-level output current Vee= 3.3 v ± o.3 v 4 4 
mA 

Vee= 5 v ± o.5 v 8 8 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VT+ 
Positive-going 
input threshold voltage 

VT-
Negative-going 
input threshold voltage 

fl.VT 
Hysteresis (VT+ - VT-l 

VoH 

VoL 

11 

ice 

Ci 

TEST CONDITIONS 

IOH m-50µA 

loH·-4mA 

loH·-BmA 

loL·50 µA 

loL=4 mA 

loL·8 mA 

V1 • Vee or GND 

V1 - Vee or GND, lo=O 

V1 • Vee or GND 

TA= 25°C Vee 
MIN TYP 

3V 

4.5V 

5.5V 

3V 0.9 

4.5V 1.35 

5.5V 1.65 

3V 0.3 

4.5V 0.4 

5.5V 0.5 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5V 

5.5V 

5.5V 

5V 2 
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MAX 

2.2 

3.15 

3.85 

1.2 

1.4 

1.6 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

2 

10 

SN54AHC14 SN74AHC14 

MIN MAX MIN MAX 
UNIT 

2.2 2.2 

3.15 3.15 v 

3.85 3.85 

0.9 0.9 

1.35 1.35 v 

1.65 1.65 

0.3 1.2 0.3 1.2 

0.4 1.4 0.4 1.4 v 

0.5 1.6 0.5 1.6 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 µA 

20 20 µA 

10 pF 

3-53 



SN54AHC14, SN74AHC14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS238B- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) · 

SN54AHC14 

PARAMETER FROM TO OUTPUT 
TA:25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH" 8.3 12.8 1 
A y CL· 15pF 

tPHL" 8.3 12.8 1 

tPLH 10.8 16.3 1 
A y CL=50pF 

tPHL 10.8 16.3 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC14 

PARAMETER FROM TO OUTPUT 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 8.3 12.8 1 
A y CL·15pF 

tPHL 8.3 12.8 1 

IPLH 10.8 16.3 1 
A y CL·50pF 

tPHL 10.8 16.3 1 

switching characteristics over recommended OJ>eratlng free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) · 

SN64AHC14 

PARAMETER FROM TO OUTPUT TA=2s•c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH" 5.5 8.6 1 
A y CL·15pF 

IPHL" 5.5 8.6 1 

tPLH 7 10.6 1 
A y CL=50pF 

tPHL 7 10.6 1 

•On products compliant to MIL-PRF-38535, this parameter Is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC14 

PARAMETER FROM TO OUTPUT 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 5.5 8.6 1 
A y CL· 15pF 

tPHL 5.5 8.6 1 

tPLH 7 10.6 1 
A y CL=50pF 

tPHL 7 10.6 1 

-!11 ThxAs 
INSTRUMENTS 
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UNIT 
MAX 

15 
ns 

15 

18.5 

18.5 
ns 

UNIT 
MAX 

15 
ns 

15 

18.5 
ns 

18.5 

MAX 
UNIT 

10 
ns 

10 

12 
ns 

12 

UNIT 
MAX 

10 
ns 

10 

12 
ns 

12 



SN54AHC14, SN74AHC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS238B- OCTOBER 1995 - REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, tr= tt = 3 ns, TA= 25°C {see Note 4) 
SN74AHC14 

PARAMETER UNIT 
MIN TYP MAX 

VOL(El Quiet output, maximum dynamic VoL 0.8 v 
VOIJYl Quiet output, minimum dynamic VoL -0.4 v 
VOHJYl.. Quiet output, minimum dynamic VoH 4.6 v 
V11:!(Q)_ High-level dynamic input voltage 3.5 v 
V1LJQ1_ Low-level dynamic input voltage 1.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS 

c Power dissipation capacitance No load, I= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test T Point 

CL _l 
(see Note A) J 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

9 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR s; 1 MHz, Zo = 50 a, tr= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 
• High Latch-Up Immunity Exceeds 250 mA 

Per JEDEC Standard JESD·17 
• ESD Protection Exceeds 2000 V Per 

MIL·STD·883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D}, Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCT14 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 
Each circuit functions as an independent inverter, 
but because of the Schmitt action, the inverters 
have different input threshold levels for 
positive-going (Vr +l and for negative-going <Vr-l 
signals. 

The SN54AHCT14 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHCT14 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

EPIC is a trademark of Texas Instruments Incorporated. 

SN54AHCT14, SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS246B- OCTOBER 1995 - REVISED MARCH 1996 

SN54AHCT14 ..• J OR W PACKAGE 
SN74AHCT14 •.. D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1A 1 Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 5A 
3A 5 5Y 
3Y 6 

GND 7 

SN54AHCT14 .•. FK PACKAGE 
(TOPVIEW) 

() 0 
~~z~~ 

2A 3 2 1 20 19 6Y 4 18 
NC 5 17 NC 
2Y 6 16 5A 
NC 7 15 NC 
3A 8 14 5Y 

9 10 11 12 13 

~~~~:5 
(!) 

NC - No internal connection 

Copyright<!:> 1996, Texas Instruments Incorporated 
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SN54AHCT14, SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS246B- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

ff b.. 

b. 

b.. 

b. 

b. 

2 

4 

6 

8 

10 

12 

1Y 
2Y 

3Y 

4Y 

5Y 

6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEe Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

A y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v, (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp cum:int, l1K (V1 < o or v, >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

loH High-level output current 

IOL Low-level output current 

ti.I/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT14 SN74AHCT14 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 v 
2.1 2.1 v 

0.5 0.5 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 ns/V 

-55 125 -40 85 ·e 



SN54AHCT14, SN74AHCT14 
HEX SCHMITI·TRIGGER INVERTERS 

SCLS2468 - OCTOBER 1995 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA=25°C SN54AHCT14 SN74AHCT14 

PARAMETER Vee 
MIN TYP MAX MIN MAX MIN 

VT+ 4.5V 2 2 
Positive-going input 
threshold voltage 5.5 v 2 2 

VT- 4.5V 0.3 0.3 0.6 
Negative-going input 
threshold voltage 5.5V 0.6 0.6 0.6 

t.VT 4.5V 0.4 1.4 0.4 1.4 0.4 

Hysteresis (VT+ - VT-l 5.5V 0.5 1.6 0.5 1.6 0.5 

IQH =-50 µA 4.5V 3.15 3.65 3.15 3.15 
VoH 

loH =-8 mA 4.5V 2.5 2.4 2.4 

IQL= 50 µA 4.5V 0.1 0.1 
VoL 

loL= 8 mA 4.5V 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, lo=O 5.5V 2 20 

Ci V1 =Vee or GND 5V 2 10 

switching characteristics over recommended operating free-air temperature range 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT14 

PARAMETER 
FROM TO LOAD 

TA= 2s•c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH" 4 7 1 
A y CL= 15 pf 

tPHL" 4 7 1 

tPLH 5.5 8 1 
A y CL= 50 pf 

tPHL 5.5 8 1 

On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A 

tPHL 

tPLH 
A 

tPHL 

TO LOAD 
(OUTPUT) CAPACITANCE 

y CL= 15pf 

y CL= 50 pF 

~TEXAS 
INSTRUMENTS 
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SN74AHCT14 

TA= 2s•c 
MIN 

MIN TYP MAX 

4 7 1 

4 7 1 

5.5 8 1 

5.5 8 1 

MAX 

2 

2 

1.4 

1.6 

0.1 

0.44 

±1 

20 

10 

MAX 

8 

8 

9 

9 

MAX 

8 

8 

9 

9 

UNIT 

v 

v 

v 

v 

v 

µA 

µA 

pf 

UNIT 

ns 

ns 

UNIT 

ns 

ns 
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SN54AHCT14, SN74AHCT14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS246B-OCTOBER 1995- REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHCT14 

UNIT 
MIN TYP MAX 

Vol.fil_ Quiet output, maximum dynamic VoL 0.9 v 
Vo~ Quiet output, minimum dynamic VoL --0.7 v 
VO!-iffi Quiet output, minimum dynamic VoH 4.3 v 
V1t·:!!_Ql_ High-level dynamic input voltage 2.1 v 
V1ld_Ql_ Low-level dynamic input voltage 0.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

c Power dissipation capacitance No load, f • 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test T Point 

CL j_ 
(see Note A) J 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

12 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR ::; 1 MHz, Zo = 50 0. Ir - 3 ns, It • 3 ns. 
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C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS247 A - OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC32 are quadruple 2-input positive-OR 
gates. These devices perform the Boolean 

function Y = ~ or Y = A + B in positive 
logic. 

The SN54AHC32 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHC32 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B y 

H x H 

x H H 

L L L 

EPIC is a trademark of Texas Instruments lncorgorated. 

SN54AHC32 ... J OR W PACKAGE 
SN74AHC32 ... 0, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A 1 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 

28 5 10 38 
2Y 6 9 3A 

SN54AHC32 ... FK PACKAGE 
(TOP VIEW) 

1Y 
NC 
2A 
NC 
28 

() 

~ ~ ~ ~~ 

NC - No internal connection 

4A 
NC 
4Y 
NC 
38 

~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

SCLS247A- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

<: 1 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

A 

8 -D-- y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package . . . . . . . . . . . . . . . . . . . . . 1.1 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS247 A- OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHC32 SN74AHC32 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee =2 v 1.5 1.5 

V1H High-level input voltage Vee= 3 v 2.1 2.1 v 

Vee= 5.5 v 3.85 3.85 

vce = 2 v 0.5 0.5 

V1L Low-level input voltage Vee= 3 v 0.9 0.9 v 

Vee= 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

vce=2v -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 -4 
mA 

Vee= 5 v ±o.5 v -8 -8 

Vee =2V 50 50 µA 

loL Low-level output current Vee= 3.3 v ± o.3 v 4 4 
mA 

Vcc=5V±0.5V 8 8 

Vee - 3.3 v ± o.3 v 100 100 
l!.t/l!.v Input transition rise or fall rate ns/V 

Vee=5V±0.5V 20 20 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 lA or B inputs 

Ice 

ei 

TEST CONDITIONS Vee 
TA= 2s•c 

IOH =-50µA 

IOH =-4 mA 

IOH=-8mA 

IOL·50 µA 

IOL=4mA 

IOL=8mA 

V1 =Vee or GND 

V1 =Vee or GND, 

V1 = Vee or GND 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5V 

5.5V 

10-0 5.5V 

5V 2 

~TEXAS 
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SN54AHC32 SN74AHC32 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.36 0.5 0.44 

0.36 0.5 0.44 

±0.1 ±1 ±1 µA 

2 20 20 µA 

10 10 pf 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS247A- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC32 

PARAMETER 
FROM TO OUTPUT 

TA= 25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 5.5 7.9 1 
AorB y CL= 15 pF 

tPHL* 5.5 7.9 1 

tPLH 8 11.4 1 
AorB y CL=50pF 

tPHL 8 11.4 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC32 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
ON PUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 5.5 7.9 1 
AorB y CL= 15pF 

tPHL 5.5 7.9 1 

tPLH 8 11.4 1 
AorB y CL =50 pF 

tPHL 8 11.4 1 

switching characteristics over recommended operating free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC32 

PARAMETER 
FROM TO OUTPUT 

TA= 2s0 c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 3.8 5.5 1 
AorB y CL= 15 pF 

tPHL* 3.8 5.5 1 

tPLH 5.3 7.5 1 
AorB y CL =50 pF 

tPHL 5.3 7.5 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
AorB 

tPHL 

tPLH 
AorB 

tPHL 
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TO OUTPUT 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 50 pF 
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SN74AHC32 

TA= 2s·c 
MIN 

MIN TYP MAX 

3.8 5.5 1 

3.8 5.5 1 

5.3 7.5 1 

5.3 7.5 1 

UNIT 
MAX 

9.5 
ns 

9.5 

13 
ns 

13 

UNIT 
MAX 

9.5 
ns 

9.5 

13 
ns 

13 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 



SN54AHC32, SN74AHC32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

SCLS247A-OCTOBER 1995- REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHC32 

UNIT 
MIN TYP MAX 

VOIJPl Quiet output, maximum dynamic VOL 0.3 0.8 v 
VoLi\D_ Quiet output, minimum dynamic VoL -0.3 -0.8 v 
VOHJVJ_ Quiet output, minimum dynamic VoH 4.7 v 
V1t:!.{Q)_ High-level dynamic input voltage 3.5 v 
V11J.~ Low-level dynamic input voltage 1.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, 

PARAMETER MEASUREMENT INFORMATION 

From Output :1 Test 
Under Test Point 

CL 
(see Note A) I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

f= 1 MHz 14 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR :5 1 MHz, Zo = 50 a, Ir= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54AHCT32, SN74AHCT32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

SCLS248A- OCTOBER 1995 - REVISED MARCH 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT32 are quadruple 2-input positive-OR 
gates. These devices perform the Boolean 

function Y = ~ or Y = A + B in positive 
logic. 

The SN54AHCT32 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN7 4AHCT32 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

SN54AHCT32 ... J OR W PACKAGE 
SN74AHCT32 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A Vee 
18 2 48 
1Y 3 4A 
2A 4 11 4Y 
28 5 38 
2Y 6 3A 

GND 7 3Y 

SN54AHCT32 ... FK PACKAGE 
(TOPVIEW) 

1Y 
NC 

2A 
NC 

28 

NC - No internal connection 

4A 
NC 

4Y 
NC 

38 

INPUTS OUTPUT 
A B y 

H x H 

x H H 

L L L 

EPIC is a trademark of Texas Instruments lncorpgrated. 

~TEXAS 
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SN54AHCT32, SN74AHCT32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

SCLS248A- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

;,, 1 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, OW, J, N, PW, and W packages, 

logic diagram (positive logic) 

A 

8 -D>--- y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 

Supply voltage range, Vee . .. . . . . . . . .. . .. . . . . . . . . . .. . . . .. .. . . . . . .. . . . . . . . . . . . . . .. . . . -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo > V cc) . . . . . .. . . . . . .. . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT32, SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS248A- OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHCT32 SN74AHCT32 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
loH High-level output current -8 -8 mA 

loL Low-level output current 8 8 mA 

11t//1v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54AHCT32 SN74AHCT32 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

IOH·-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH=-BmA 2.5 2.4 2.4 

IOL = 50 µA 0.1 0.1 
VoL 4.5V 

loL= 8 mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 - Vee or GND, 10-0 5.5V 2 20 

111ect 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

Iott Vo=5.5V ov 0.5* 

Ci V1 =Vee or GND 5V 2 10 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 
AorB y eL=15pF 

tpHL* 

tpLH 
AorB y eL=50pF 

IPHL 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT32 

TA= 2s·c 
MIN 

TYP MAX 

5 6.9 1 

5 6.9 1 

5.5 7.9 1 

5.5 7.9 1 

MAX 

0.1 

0.44 

±1 

20 

1.5 

5 

10 

MAX 

8 

8 

9 

9 

UNIT 

v 

v 

µA 

µA 

niA 

µA 

pF 

UNIT 

ns 

ns 
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SN54AHCT32, SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS248A- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT32 

PARAMETER 
FROM TO LOAD 

TA =25°c 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH 5 6.9 1 
AorB y CL= 15pF 

tPHL 5 6.9 1 

tPLH 5.5 7.9 1 
AorB y CL=50pF 

tPHL 5.5 7.9 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 
UNIT 

8 
ns 

8 

9 
ns 

9 

SN74AHCT32 
PARAMETER UNIT 

MIN TYP MAX 

Vol£)_ Quiet output, maximum dynamic VoL 0.4 0.8 v 
VoL,M_ Quiet output, minimum dynamic VoL -0.4 -0.8 v 
VotjiVJ_ Quiet output, minimum dynamic VoH 4.5 v 
V1HJQl_ High-level dynamic input voltage 2 v 
V1L(D) Low-level dynamic input voltage 0.8 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

c Power dissipation capacitance No load, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 

Under Test "· _l Point 

CLT (see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TYP UNIT 

11.5 pF 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS255B- DECEMBER 1995- REVISED JULY 1996 

• Operating Range 2·V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pf, 
R:O) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHC74 are dual positive-edge-triggered 
D-type flip-flops. 

A low level at the preset (PRE) or clear (CLR) 
inputs sets or resets the outputs, regardless of the 
levels of the other inputs. When PRE and CLR are 
inactive (high), data at the data (D) input meeting 
the setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold-time interval, data 
at the D input can be changed without affecting the 
levels at the outputs. 

SN54AHC74 ••• J OR W PACKAGE 
SN74AHC74 ••• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1-ern 1 14 Vee 
1D 2 13 2CLR 

1CLK 3 12 20 
1i5RE 4 11 2CLK 

1Q 5 10 2PRE 
10 6 9 2Q 

GNO 7 8 20 

SN54AHC74 .•• FK PACKAGE 
(TOPVIEW) 

1CLK 
NC 

1PRE 

NC 
1Q 

20 
NC 

16 2CLK 
15 NC 

2PRE 

NC - No Internal connection 

The SN54AHC7 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4AHC7 4 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK D Q Q 

L H x x H L 

H L x x L H 

L L x x Ht Ht 

H H r H H L 

H H r L L H 

H H L x Oo Co 
t This configuration is nonstable; that is, it does not 

persist when PRE or CLR returns to its Inactive 
(high) level. 

EPIC Is a trademark of Texas Instruments lncorperated. 

~lExAs 
INSTRUMENTS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS255B- DECEMBER 1995-REVISED JULY 1996 

logic symbolt 

1PRE 

1CLK 

10 

1CLR 

2PRE 

2CLK 

20 

2CLR 

4 

3 

2 

1 

10 

11 

12 

13 

...!:>. s 
C1 

10 
h R 

--"" 

t::.. 
--"" 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram, each flip-flop {positive logic) 

PRE~~~~----------------~ 

CLK~~ c 

TG 

c c 

o------i TG TG 

5 
1Q 

6 
1Q 

9 
2Q 

8 
2Q 

c 

TG 

CLR~-------.1--------------------~ 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS255B- DECEMBER 1995 - REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc . . . . . . . . .. . . . . . . . . . . .. . . . . . . . .. .. . . . . . .. . .. . . . . . .. .. . . . .. . -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < 0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo > V eel .. . .. .. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................. : .................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

SN54AHC74 SN74AHC74 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

vee=2v 1.5 1.5 

V1H High-level input voltage vee=3V 2.1 2.1 v 

Vee =5.5V 3.85 3.85 

vee=2V 0.5 0.5 

V1L Low-level input voltage vee=3V 0.9 0.9 v 

Vee=5.5V 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

vee=2V -50 -50 µA 

IOH High-level output current Vee=3.3V ± 0.3V -4 -4 
mA 

Vee=5V ± 0.5V -8 -8 

Vee =2V 50 50 µA 

loL Low-level output current Vee = 3.3 v ± o.3 v 4 4 
mA 

Vee=5V ± 0.5V 8 8 

Vee=3.3V ± 0.3V 100 100 
6.1/6.v Input transition rise or fall rate ns/V 

Vee=5V ± 0.5V 20 20 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~ThxAs 
INSTRUMENTS 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE· TRIGGERED D·TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS255B- DECEMBER 1995 - REVISED JULY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA= 2s·c SN54AHC74 

Vee 
MIN TYP MAX MIN MAX 

2V 1.9 2 1.9 

IQH =-50µA 3V 2.9 3 2.9 

VoH 4.5 v 4.4 4.5 4.4 

IQH =-4 mA 3V 2.58 2.48 

IQH =-8mA 4.5 v 3.94 3.8 

2V 0.1 0.1 

IQL = 50 µA 3V 0.1 0.1 

Vol 4.5 v 0.1 0.1 

IQL=4 mA 3V 0.36 0.5 

IQL=8mA 4.5 v 0.36 0.5 

1 Data inputs ±0.1 ±1 
11 V1 =Vee or GND 5.5 v J Control inputs ±0.1 ±1 

ice V1 = Vee or GND, lo=O 5.5V 2 20 

Ci . V1 =Vee or GND 5V 2 10 

timing requirements over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

TA= 2s·c SN54AHC74 

MIN MAX MIN MAX 

PRE or CLR low 6 7 
tw Pulse duration 

CLK 6 7 

Setup time before CLKi 
Data 6 7 

tsu 
PRE or CLR inactive 5 5 

th Hold time, data alter CLKi 0.5 0.5 

timing requirements over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

tw Pulse duration 

tsu Setup time before CLKi 

th Hold time, data alter CLKi 

3-74 

PRE or CLR low 

CLK 

Data 

PRE or CLR inactive 

~lEXAS 
INSTRUMENTS 

TA= 2s0c 
MIN MAX 

5 

5 

5 

3 

0.5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54AHC74 

MIN MAX 

5 

5 

5 

3 

0.5 

SN74AHC74 

MIN MAX 
UNIT 

1.9 

2.9 

4.4 v 
2.48 

3.8 

0.1 

0.1 

0.1 v 
0.44 

0.44 

±1 

±1 
µA 

20 µA 

10 pF 

SN74AHC74 

MIN MAX 
UNIT 

7 
ns 

7 

7 
ns 

5 

0.5 ns 

SN74AHC74 

MIN MAX 
UNIT 

5 
ns 

5 

5 
ns 

3 

0.5 ns 



SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS2558- DECEMBER 1995- REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC74 

PARAMETER 
FROM TO LOAD 

TA= 25'C (IN Pun (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

CL= 15 pF 80 125 70 
fmax 

CL= 50 pF 50 75 45 

IPLH* 7.6 12.3 1 
PRE orCLR QorQ CL= 15 pF 

IPHL* 7.6 12.3 1 

IPLH* 6.7 11.9 1 
CLK QorQ CL=15pF 

IPHL* 6.7 11.9 1 

tPLH 10.1 15.8 1 
PRE orCLR QorQ CL= 50 pF 

tPHL 10.1 15.8 1 

tPLH 
QorQ 

9.2 15.4 1 
CLK CL= 50 pF 

tPHL 9.2 15.4 1 

• On products compliant to Ml L-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

I max 

IPLH 
PRE orCLR 

tPHL 

tPLH 
CLK 

tPHL 

tPLH 
PRE orCLR 

tpHL 

tPLH 
CLK 

tPHL 

TO LOAD 
(OUTPUn CAPACITANCE 

CL= 15 pF 

CL= 50 pF 

QorQ CL= 15pF 

QorQ CL=15pF 

QorQ CL= 50 pF 

QorQ CL= 50 pF 

-!!1 TEXAS 
INSTRUMENTS 
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SN74AHC74 

TA= 25'C 
MIN 

MIN TYP MAX 

80 125 70 

50 75 45 

7.6 12.3 1 

7.6 12.3 1 

6.7 11.9 1 

6.7 11.9 1 

10.1 15.8 1 

10.1 15.8 1 

9.2 15.4 1 

9.2 15.4 1 

UNIT 
MAX 

MHz 

14.5 
ns 

14.5 

14 
ns 

14 

18 
ns 

18 

17.5 
ns 

17.5 

UNIT 
MAX 

MHz 

14.5 
ns 

14.5 

14 
ns 

14 

18 
ns 

18 

17.5 
ns 

17.5 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS255B- DECEMBER 1995 - REVISED JULY 1996 

switching characteristics over recommended OJ>erating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC74 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

CL· 15pF 130 170 110 
fmax· 

CL=50pF 90 115 75 

tPLH* 
PREorCLR QorQ 

4.8 7.7 1 
CL= 15pF 

tPHL* 4.8 7.7 1 

tPLH* 
CLK QorQ 

4.6 7.3 1 
CL· 15pF 

tPHL* 4.6 7.3 1 

tPLH 6.3 9.7 1 
PREorCLR QorQ CL·~OpF 

tPHL 6.3 9.7 1 

tPLH 6.1 9.3 1 
CLK QorQ CL= 50pF 

tPHL 6.1 9.3 1 

* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended OJ>erating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC74 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TVP MAX 

CL=15pF 130 170 110 
fmax 

CL=50pF 90 115 75 

tPLH 
PREorCLR QorQ 

4.8 7.7 1 
CL=15pF 

tPHL 4.8 7.7 1 

tPLH 4.6 7.3 1 
CLK QorQ CL= 15pF 

tPHL 4.6 7.3 1 

tPLH 6.3 9.7 1 
PREorCLR QorQ CL·50pF 

tPHL 6.3 9.7 1 

tPLH 6.1 9.3 1 
CLK QorQ CL=50pF 

tPHL 6.1 9.3 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

UNIT 
MAX 

MHz 

9 
ns 

9 

8.5 
ns 

8.5 

11 
ns 

11 

10.5 

10.5 
ns 

UNIT 
MAX 

MHz 

9 
ns 

9 

8.5 
ns 

8.5 

11 
ns 

11 

10.5 
ns 

10.5 

SN74AHC74 
PARAMETER UNIT 

MIN MAX 

Vof&l Quiet output, maximum dynamic VOL 0.8 v 
VOt.M_ Quiet output, minimum dynamic VoL 4.7 --0.8 v 
VllilQJ. High-level dynamic input voltage 3.5 v 
V1L{_DJ_ Low-level dynamic input voltage 1.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TVP UNIT 

Power dissipation capacitance No load, f = 1 MHz 32 pF 

~ThxAs 
INSTRUMENTS 
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Input 

Timing Input 
(seeNoteB) 

Data Input 

SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS255B - DECEMBER 1995 - REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 
PULSE DURATION 

From Output Test 
Under Test T ,Point 

CL j_ 
(see Note A) J 

LOAD CIRCUIT 

Input 
(see Note BJ 

-~---Vee 
_____jf ~'""vv \__ OV 

In-Phase 
Output 

""' "' th tau 14 •I I 
I v.- ---- Vee 

_/ 50% Vee \ 50% Vee 0 v 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ,;; 1 MHz, Zo = 50 n, Ir = 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 3-77 



3-78 



SN54AHCT74, SN74AHCT74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS263B- DECEMBER 1995- REVISED JULY 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outllne 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT74 are dual positive-edge-triggered 
D-type flip-flops. 

A low level at the preset (PRE) or clear (CLR) 
inputs sets or resets the outputs regardless of the 
levels of the other inputs. When PRE and CLR are 
inactive (high), data at the data (D) input meeting 
the setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold-time interval, data 
at the D input can be changed without affecting the 
levels at the outputs. 

SN54AHCT74 ... J OR W PACKAGE 
SN74AHCT74 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1CLR 1 Vee 
1D 2 2CLR 

1CLK 3 20 
1PRE 4 11 2CLK 

1Q 5 2PRE 
10 6 2Q 

GNO 7 8 20 

SN54AHCT74 ... FK PACKAGE 
(TOP VIEW) 

1CLK 
NC 

1PRE 
NC 

10 

4 3 2 1 20 1918 20 

5 17 NC 

6 
7 15 

8 14 2PRE 
9 10 11 12 13 

NC - No internal connection 

The SN54AHCT7 4 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT74 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK D Q Q 

L H x x H L 

H L x x L H 

L L x x Ht Ht 

H H i H H L 

H H i L L H 

H H L x Oo Oo 
t This configuration is nonstable; that is, it does not 

persist when PRE or CLR returns to its inactive 
{high) level. 

EPIC is a trademark of Texas Instruments lncorgorated. 

"!/1 TEXAS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT74, .SN74AHCT74 
DUAL POSITIVE-EDGE· TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS263B- DECEMBER 1995 - REVISED JULY 1996 

loglc symbolt 

1PRE 

1CLK 

10 

1CLR 

2PRE 

2CLK 

20 

2CLR 

4 

3 

2 

1 

10 

11 

12 

13 

__t:,, s 
C1 

10 
ho. 

__t:,, R 

__t:,, 

_r.-.J 
ho. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram, each flip-flop (positive logic) 

PRE~-------------e---~ 

CLK~: c 

TG 

c c 
c 

0----1 TG TG 

5 
1Q 

6 
1Q 

9 
2Q 

8 
2Q 

c 

TG 

CLR~-------....------------------~ 
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SN54AHCT74, SN74AHCT74 
DUAL POSITIVE-EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS263B- DECEMBER 1995- REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature range (unless otheiwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 v to 7 v 
Input clamp current, l1K (V1<0 or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo < O or Vo > V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
SN54AHCT74 SN74AHCT74 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
VtH High-level input voltage 2 2 v 
VtL Low-level input voltage 0.8 0.8 v 
Vt Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

l!i.t/l!i.v Input transition rise or fall rate 20 20 nsN 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otheiwise noted) 

TA= 2s•c SN54AHCT74 SN74AHCT74 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

loH ·-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH·-8mA 2.5 2.4 2.4 

IOL·50µA 0.1 0.1 0.1 
VOL 4.5V 

loL=8mA 0.36 0.5 0.44 

11 V1 - Vee or GND 5.5V ±0.1 ±1 ±1 

tee Vt - Vee or GND, 10 -o 5.5V 2 20 20 

l!i.tcc* 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 Other inputs at GND or Vee 

I off Vo•5.5V OV 0.5· 5 

Ci V1 - Vee or GND 5V 2 10 10 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
:J: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V CC· 

~TEXAS 
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v 

v 

µA 

µA 

mA 

µA 

pf 
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SN54AHCT74, SN74AHCT74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS263B-DECEMBER 1995-REVISED JULY 1996 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

TA= 25'C SN54AHCT74 SN74AHCT74 
PARAMETER UNIT 

MIN MAX MIN MAX MIN MAX 

PRE or CLR low 5 5 5 
tw Pulse duration ns 

CLK 5 5 5 

Data 5 5 5 
tsu Setup time before CLKi ns 

PRE or CLR inactive 3.5 3.5 3.5 

th Hold time, data after CLKi 0 0 0 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

SN54AHCT74 

PARAMETER 
FROM TO LOAD 

TA= 25'C UNIT 
(INPUT) (OUTPUT) CAPACITANCE MIN MAX 

MIN TYP MAX 

CL= 15pf 100 160 80 
fmax MHz 

CL= 50 pf 80 140 65 

tPLH• 7.6 10.4 1 12 
PRE orCLR QorQ CL= 15pf ns 

tPHL• 7.6 10.4 1 12 

tPLH• 5.8 7.8 1 9 
CLK QorQ CL=15pf ns 

tPHL• 5.8 7.8 1 9 

tPLH 8.1 11.4 1 13 
PRE orCLR QorQ CL= 50 pf ns 

tPHL 8.1 11.4 1 13 

tPLH 
QorQ 

6.3 8.8 1 10 
CLK CL=50pf ns 

tPHL 6.3 8.8 1 10 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tPLH 
PRE orCLR 

tPHL 

tPLH 
CLK 

tPHL 

tPLH 

tPHL 
PRE orCLR 

tPLH 
CLK 

tPHL 

3-82 

TO LOAD 
(OUTPUT) CAPACITANCE 

CL= 15pf 

CL=50pf 

QorQ CL= 15 pf 

QorQ CL= 15 pf 

QorQ CL= 50 pf 

QorQ CL=50pf 

~TEXAS 
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MIN 

100 

80 

SN74AHCT74 

TA= 25'C UNIT 
MIN MAX 

TYP MAX 

160 80 
MHz 

140 65 

7.6 10.4 1 12 
ns 

7.6 10.4 1 12 

5.8 7.8 1 9 
ns 

5.8 7.8 1 9 

8.1 11.4 1 13 
ns 

8.1 11.4 1 13 

6.3 8.8 ~ 10 
ns 

6.3 8.8 1 10 



SN54AHCT74, SN74AHCT74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS263B- DECEMBER 1995- REVISED JULY 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

PARAMETER 
SN74AHCT74 

UNIT 
MIN MAX 

Vo~ Quiet output, maximum dynamic VoL 0.8 v 
VOIJYl. Quiet output, minimum dynamic VoL -0.8 v 
VoHJY)_ Quiet output, minimum dynamic VoH 4 v 
V1t-:!(!21_ High-level dynamic input voltage 2 v 
V11JQl_ Low-level dynamic input voltage 0.8 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 32 pF 

PARAMETER MEASUREMENT INFORMATION 

Input 

Timing Input 
(see Note B) 

Data Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~---3V 

______)j '"' • \___ 0 v 
.L. __ ____..."" Ill th 

lsu .........---.., I 

_/1.sv \1.sv --:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

From Output :.l_Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

~-:-:,-;--- 3V 

---Ti1.5V ~ OV 

tpLH +--.i K tPHL 

! ~-1-;;; VoH 

-H ··-·1H-~VOL 
tPHL~ IPLH 

~l . _ .. • ir:-; VoH 

~-1-=~ VoL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 o, Ir = 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC86, SN74AHC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS249A - OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D}, Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC86 are quadruple 2-input exclusive-OR 
gates. These devices perform the Boolean 
function Y =A (fl B or Y =AB+ AB in positive logic. 

A common application is as a true/complement 
element. If one of the inputs is low, the other input 
is reproduced in true form at the output. If one of 
the inputs is high, the signal on the other input is 
reproduced inverted at the output. 

The SN54AHC86 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC86 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B y 

L L L 

L H H 

H L H 

H H L 

EPIC is a trademark of Texas Instruments lncorgorated. 

SN54AHC86 •.• J OR W PACKAGE 
SN74AHC86 •.• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A 1 Vee 
1B 2 4B 
1Y 3 12 4A 
2A 4 11 4Y 
2B 5 3B 
2Y 6 3A 

GND 7 

SN54AHC86 •.. FK PACKAGE 
(TOPVIEW) 

() 

~~~~~ 

1Y 4A 
NC NC 
2A 4Y 
NC NC 
28 38 

NC - No internal connection 

~TEXAS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC86, SN74AHC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS249A - OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

=1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

exclusive-OR logic 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE OR 

=0- =D- =D- =Dr- =D-

3-86 

These are five equivalent exclusive-OR symbols valid for an SN74AHC86 gate in positive logic; negation may 
be shown at any two ports. 

LOGIC-IDENTITY ELEMENT 

=D-
The output Is active (low) 
If all Inputs stand at the 
same logic level (I.e., 
A= B). 

EVEN·PARITY ELEMENT 

The output Is active (low) 
If an even number of 
Inputs (I.e., 0 or 2) are 
active. 

-!/I TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

ODD-PARITY ELEMENT 

The output Is active 
(high) If an odd number of 
Inputs (I.e., only 1 of 
the 2) are active. 



SN54AHC86, SN74AHC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS249A - OCTOBER 1995 - REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, T519 ............•....................................... -65°C to 1 so0c 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 

functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee =2V 

V1H High-level input voltage Vee =3V 

Vee =5.5 v 

Vee =2V 

V1L Low-level input voltage Vee =3 v 

vee=5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee=2 v 

IOH High-level output current Vee= 3.3 v ± o.3 v 

Vee = 5 v ± o.5 v 

Vee =2V 

loL Low-level output current Vee = 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

llVllv Input transition rise or fall rate 
Vee = 3.3 v ± o.3 v 

Vee = 5 v ± o.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
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SN54AHC86 

MIN MAX 

2 5.5 

1.5 

2.1 

3.85 

0.5 

0.9 

1.65 

0 5.5 

0 Vee 

-50 

-4 

-8 

50 

4 

8 

100 

20 

-55 125 

SN74AHC86 
UNIT 

MIN MAX 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

100 
ns/V 

20 

-40 85 'e 
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SN54AHC86, SN74AHC86 
QUADRUPLE 2·1NPUT EXCLUSIVE-OR GATES 

SCLS249A-OCTOBER 1995- REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54AHC86 SN74AHC86 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IOH =-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

IOH =-4 mA 3V 2.58 2.48 2.48 

IOH =-8 mA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 

IOL = 50 µA 3V 0.1 0.1 

Vol 4.5V 0.1 0.1 

IOL=4 mA 3V 0.36 0.5 

IOL= 8 mA 4.5V 0.36 0.5 

11 I A or B inputs V1 = Vee or GND 5.5V ±0.1 ±1 

ice Vj =Vee or GND, io=O 5.5V 2 20 

Ci V1 =Vee or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC86 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH• 7 11 1 
A or B y CL= 15 pF 

tPHL• 7 11 1 

tpLH 9.5 14.5 1 
A or B y CL= 50 pF 

tpHL 9.5 14.5 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
Aor B 

tPHL 

tPLH 
Aor B 

IPHL 

3-88 

TO LOAD 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 50 pF 

~TEXAS 
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SN74AHC86 

TA= 2s0c 
MIN 

MIN TYP MAX 

7 11 1 

7 11 1 

9.5 14.5 1 

9.5 14.5 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

20 

10 

MAX 

13 

13 

16.5 

16.5 

MAX 

13 

13 

16.5 

16.5 

UNIT 

v 

v 

µA 

µA 

pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 



SN54AHC86, SN74AHC86 
QUADRUPLE 2·1NPUT EXCLUSIVE-OR GATES 

SCLS249A-OCTOBER 1995-REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 'fl± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCB6 

PARAMETER FROM TO LOAD 
TA= 2s•c (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH• 4.8 6.8 1 
AorB y CL= 15 pF 

tpHL• 4.8 6.8 1 

tpLH 6.3 8.8 1 
AorB y CL= 50 pF 

tPHL 6.3 8.8 1 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC86 

PARAMETER FROM TO LOAD 
TA= 2s·c (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH 4.8 6.8 1 
AorB y CL= 15 pF 

tPHL 4.8 6.8 1 

IPLH 6.3 8.8 1 
A orB y CL =50 pF 

tPHL 6.3 8.8 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

UNIT 
MAX 

8 
ns 

8 

10 
ns 

10 

UNIT 
MAX 

8 
ns 

8 

10 
ns 

10 

SN74AHC86 
PARAMETER UNIT 

MIN TYP MAX 

Vol£l_ Quiet output, maximum dynamic VoL 0.3 0.8 v 
VolJY)_ Quiet output, minimum dynamic VoL -0.3 -0.8 v 
V11:!.{Q}_ High-level dynamic input voltage 3.5 v 
V1\:!Q)_ Low-level dynamic input voltage 1.5 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 18 pF 
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SN54AHC86, SN74AHC86 
QUADRUPLE 2·1NPUT EXCLUSIVE-OR GATES 

SCLS249A- OCTOBER 1995 - REVISED MARCH 1996 

PARAMETl;:R MEASUREMENT INFORMATION 

Input 

Timing Input 

Data Input 

From Output :1_ Test 
Under Test Point 

CL 
(see Note A} I 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~---vcc 
__Jj ---- ....... \..__ 0 v 

11111 Iii th 
tsu 11111 .,I I J so% Vee \so~;c~- ::c 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

LOAD CIRCUIT 

Input 
(see Note B} 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-90 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 0, tr= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. , 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT86, SN74AHCT86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS250B - OCTOBER 1995 - REVISED MARCH 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT86 are quadruple 2-input exclusive
OR gates. These devices perform the Boolean 
function Y =A E!7 B or Y =AB+ AB in positive logic. 

The SN54AHCT86 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C.The SN74AHCT86 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

SN54AHCTB6 ... J OR W PACKAGE 
SN74AHCTB6 .•. D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 B 3Y 

SN54AHCT86 ... FK PACKAGE 
(TOP VIEW) 

Cil<(OZ~Cil ,.... ,.... ..- ~ 

1Y 
3 2 1 20 19 4A 4 18 

NC 5 17 NC 
2A 6 16 4Y 
NC 7 15 NC 
28 8 14 38 

9 10 11 12 13 

>-co>-< 
NzzC"lC"l 

C!l 

NC - No internal connection 

INPUTS OUTPUT 
A B y 

L L L 

L H H 

H L H 

H H L 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
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SN54AHCT86, SN74AHCT86 
QUADRUPLE 2·1NPUT EXCLUSIVE-OR GATES 

SCLS260B- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

1A 
18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

=1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

exclusive-OR logic 

3 
1Y 

8 
2Y 

8 
3Y 

11 
4Y 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

EXCLUSIVE OR 

=LJ- =D- ==D- =D- =D>-

3-92 

These are five equivalent exclusive-OR symbols valid for an SN7 4AHCT86 gate in positive logic; negation may 
be shown at any two ports. 

LOGIC-IDENTITY ELEMENT 

The output is active (low) if 
all inputs stand at the same 
logic level (I.e., A= B). 

EVEN-PARITY ELEMENT 

The output is active (low) if 
an even number of inputs 
(i.e., O or 2) are active. 

~lExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 

ODD-PARITY ELEMENT 

The output is active (high) if 
an odd number of inputs 
(I.e., only 1 of the 2) are 
active. 



SN54AHCT86, SN74AHCT86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS250B - OCTOBER 1995 - REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo > V cc) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
SN54AHCT86 SN74AHCT86 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

!11/llv Input transition rise or fall rate 20 20 nsN 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0 c SN54AHCT86 SN74AHCT86 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

loH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH = -8 mA 2.5 2.4 2.4 

IOL = 50 µA 0.1 0.1 0.1 
VOL 4.5V 

loL=8 mA 0.36 0.44 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 

ice V1 =Vee or GND, lo=O 5.5 v 2 20 20 

lllcc* 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 
Other inputs at V cc or G ND 

I off Vo= 5.5 V ov 0.5* 5 

Ci V1 =Vee or GND 5V 4 10 10 

*On products compliant to MIL-PRF-38535, this parameter does not apply. 
*This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or V CC· 
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UNIT 

v 

v 

µA 

µA 

mA 

µA 

pF 
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SN54AHCT86, SN74AHCT86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS2508 - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT86 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH' 5 6.9 1 
A orB y CL= 15pF 

tPHL' 5 6.9 1 

tPLH 5.5 7.9 1 
A or B y CL= 50 pF 

tPHL 5.5 7.9 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT86 

PARAMETER 
FROM TO LOAD 

TA= 2s0c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH 5 6.9 1 
A or B y CL= 15 pF 

tPHL 5 6.9 1 

tPLH 5.5 7.9 1 
A or B y CL= 50 pF 

tPHL 5.5 7.9 1 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 
UNIT 

8 
ns 

8 

9 
ns 

9 

UNIT 
MAX 

8 
ns 

8 

9 
ns 

9 

SN74AHCT86 
PARAMETER UNIT 

MIN TYP MAX 

VOL,Lf'l_ Quiet output, maximum dynamic VoL 0.4 0.8 v 
VoL,M_ Quiet output, minimum dynamic VoL -0.4 -0.8 v 
V1HJ.Ql_ High-level dynamic input voltage 2 v 
YIL(D) Low-level dynamic input voltage 0.8 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

c d 

3-94 

PARAMETER 

Power dissipation capacitance 

~lEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 18 pF 



SN54AHCT86, SN74AHCT86 
QUADRUPLE 2·1NPUT EXCLUSIVE-OR GATES 

SCLS250B - OCTOBER 1995 - REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output T Test 
Under Test ,.._ J__ Point 

cLT (see Note A) 
I 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, Ir = 3 ns, It = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54AHC125, SN74AHC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS256A- DECEMBER 1995 - REVISED MARCH 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHC125 •.. J OR W PACKAGE 
SN74AHC125 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC125 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 

The SN54AHC125 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC125 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 
OE A y 

L H H 

L L L 

H x z 

EPIC is a trademark of Texas Instruments lncoworated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~~~n':::U~ ;."::n.S: :; ~:~:~=:r::,:r~o::: to 
Production processing does not nacessartly Include 188tlng of, 
parametera. 

~TEXAS 
INSTRUMENTS 

10E 1 Vee 
1A 2 40E 
1Y 3 4A 

20E 4 11 4Y 
2A 5 30E 
2Y 6 

GND 7 

SN54AHC125 ... FK PACKAGE 
(TOP VIEW) 

1Y 
NC 

20E 
NC 
2A 

\LU ()\LU 
~ s ~ ~~ 

NC - No internal connection 

4A 
NC 

4Y 
NC 
30E 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC125, SN74AHC125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS256A.- DECEMBER 1995- REVISED MARCH 1996 

logic symbolt 

10E 

1A 

20E 
2A 

30E 
3A 

40E 

4A 

1 
2 

4 
5 

10 
9 

13 
12 

1'. EN 1 
v 

1'. 

1'. 

1'. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

10E {> [> 1A 2 

20E 
4 {> [> 2A 5 

30E 10 {> [> 3A 
9 

40E 
13 {> [> 4A 
12 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

~lExAs 
INSTRUMENTS 

3 

6 

8 

11 
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3 
1Y 

8 
2Y 

8 
3Y 

11 
4Y 

1Y 

2Y 

3Y 

4Y 



SN54AHC125, SN74AHC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS256A - DECEMBER 1995 - REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

vee=2v 

V1H High-level input voltage Vee =3 v 

Vee =5.5V 

vce=2V 

V1L Low-level input voltage Vee =3 v 
Vee= 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee= 2 v 
IOH High-level output current Vee= 3.3 v ± o.3 v 

Vee = 5 v ± o.5 v 
vee=2 v 

IOL Low-level output current Vee= 3.3 v ± o.3 v 

Vee=5V±0.5V 

!J.t/Av Input transition rise or fall rate 
Vee= 3.3 V ± 0.3 V 

Vee = 5 V ± 0.5 V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

PRODUCT PREVIEW Information. concerns products In the formative or 
design phaee of development Characteristic data and othar 
speclflcatlons are daalgn goals. TIXll Instruments reserves the right to 
change or dlscondnue tht81 products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC125 SN74AHC125 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

01._ 0.9 v 
ij5 1.65 

0 ~5 0 5.5 v 
o_4,"vee 0 Vee v 

-1:l___ -50 -50 µA 

,J,'f -4 -4 

IA":[ mA 
-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 

20 20 
ns/V 

-55 125 -40 85 ·e 
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SN54AHC125, SN74AHC125 . 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS256A- DECEMBER 1995 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHC125 SN74AHC125 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IOH·-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

IOH ·-4 rnA 3V 2.58 2.48 ~ 2.48 

IOH·-8mA 4.5V 3.94 3.8 I 3.8 

2V 0.1 i!__o.1 

loL=50 µA 3V 0.1 ;::::- 0.1 

Vol 4.5V 0.1 ,;$' 0.1 

IOL=4 rnA 3V 0.36 ff 0.5 

IOL= 8 rnA 4.5V 0.36 t:f' 0.5 

11 I A or OE inputs V1 =Vee or GND 5.5V ±0.1 ±1 

ioz V1 =Vee or GND 5.5V ±0.25 ±2.5 

ice V1 - Vee or GND, lo=O 5.5V 4 40 

Ci V1 - Vee or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD 
(INPUT) (OUTPUT) CAPACITANCE 

MIN 

IPLH• 

IPHL" 
A y CL=15pF 

tpzH" 
OE 

tpzL* 
y CL=15pF 

tpHz" 

tpLZ" 
OE y CL= 15 pF 

tPLH 
A y CL=50pF 

tPHL 

tpzH 
OE y CL=50pF 

tpzL 

tpHz 
OE y CL·50pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

PRODUCT PREVIEW lnlormlllon concern• products In the lormallva"' = -of ~nt C-Mc dell 11111 olhor 
celiOMOl'ld•fangoliL T-lnlllrUmlntl--therlghlto 
ardllconMnua-~wllfloulnolca. 
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~ThxAs 
INSTRUMENTS 
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SN54AHC125 

TA :25°C 
MIN 

TYP MAX 

5.6 8 1 

5.6 8 1 

5.4 8 A1 

5.4 8~ 1 

7 9~ 1 

7 _!!__ 1 

8.1 _.dfi.5 1 

8.1_£11.5 1 

1.-f_ 11.5 1 

7.9 11.5 1 

9.5 13.2 1 

9.5 13.2 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

±2.5 

40 

10 

MAX 

9.5 

9.5 

9.5 

9.5 

11.5 

11.5 

13 

13 

13 

13 

15 

15 

UNIT 

v 

v 

µA 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC125, SN74AHC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS256A-DECEMBER 1995-REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC125 

PARAMETER 
FROM TO LOAD 

TA =25'C (INPUT) (OUTPun CAPACITANCE MIN 
MIN TYP MAX 

tpLH 5.6 8 1 
A y CL= 15pf 

tPHL 5.6 8 1 

tpzH 
OE 

5.4 8 1 y CL=15pf 
tPLL 5.4 8 1 

tpHz 
OE 

7 9.7 1 y CL= 15 pf 
tpLZ 7 9.7 1 

tPLH 8.1 11.5 1 
A y CL=50pf 

tPHL 8.1 11.5 1 

tpzH 
OE 

7.9 11.5 1 y CL=50pf 
tpzL 7.9 11.5 1 

IPHZ 
OE 

9.5 13.2 1 y CL= 50 pf 
tpLZ 9.5 13.2 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

IPLH* 

IPHL* 
A y CL= 15 pf 

tpzH* 
OE 

tpzL* 
y CL= 15 pf 

IPHZ* 
OE y CL= 15 pf 

tpLZ* 

tpLH 
A y CL=50pf 

tpHL 

tpzH 

tpzL 
OE y CL= 50 pf 

tPHZ 
OE y CL= 50 pf 

tpLZ 

• On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

PRODUCT PREVIEW Information concerns products In the formative or 
dealgn phase of development Characteristic dat.a and other 
specifications are design goals. Texas Instruments reserves the right to 
cnange or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC125 

TA= 25'C 
MIN 

TYP MAX 

3.8 5.5 1 

3.8 5.5 1 

3.6 5.1 .J£ 1 
3.6 5.1 :if!_ 1 

4.6 6~ . ' 1 

4.6 _ha' 1 

5.3 _a"t'.5 1 

5.3,~~ 7.5 1 

5.f~, 7.1 1 

5.1 7.1 1 

6.1 8.8 1 

6.1 8.8 1 

UNIT 
MAX 

9.5 
ns 

9.5 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

13 
ns 

13 

13 
ns 

13 

15 
ns 

15 

MAX 
UNIT 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 
ns 

10 
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SN54AHC125, SN74AHC125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS256A - DECEMBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended 01>erating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) · 

SN74AHC125 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 3.8 5.5 1 
A y CL= 15 pF 

tPHL 3.8 5.5 1 

tpzH 3.6 5.1 1 
OE y CL= 15 pF 

tpzL 3.6 5.1 1 

tpHz 
OE 

4.6 6.8 1 y CL= 15 pF 
tpLZ 4.6 6.8 1 

IPLH 5.3 7.5 1 
A y CL= 50 pF 

tPHL 5.3 7.5 1 

tpzH 5.1 7.1 1 
OE y CL= 50 pF 

tpzL 5.1 7.1 1 

tpHz 
OE 

6.1 8.8 1 
y CL =50 pF 

tpLZ 6.1 8.8 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHC125 

PARAMETER Vee TA=25°C 
MIN 

MIN MAX 

3.3V±0.3 V 1.5 
tsk(o) Output skew 

5V±0.5 V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

UNIT 
MAX 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 
ns 

10 

UNIT 
MAX 

1.5 
ns 

1 

SN74AHC125 
PARAMETER UNIT 

MIN TYP MAX 

VO\dB. Quiet output, maximum dynamic VOL 0.8 v 
VOl.,(l.IJ Quiet output, minimum dynamic VoL -0.8 v 
Vol:!M_ Quiet output, minimum dynamic VoH 4.4 v 
V1HJ.Ql_ High-level dynamic input voltage 3.5 v 
V1L(D) Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

Cpd 

3-102 

PARAMETER 

Power dissipation capacitance 

-!/>TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 14 pF 



SN54AHC125, SN74AHC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS256A- DECEMBER 1995- REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

1 kO sy O Open 
From Output --r------Wv--~· Under Test 0 GND 

CL T (see Note A) _ 

tPLHitPHL Open 
tpLzitpzL Vee 
tpHzitpzH GND 

LOAD CIRCUIT 

Output 
Vee 

Input ~Vee Control 
c (low-level so%Vcc 50%Vcc 

I I OV enabling) I ------ ov 

tPLH +--.: K tPHL 
tpzL-+! I+- I 

Output I I tpLz -+I ~ 
~VOH Waveform 1 

I I I 
=Vee 

In-Phase I 50%Vcq Vee s1 at Vee VOL+ 0.3 V Output 
I VoL I ---- VOL 

tPHL ---J.--.1 ~ tPLH 

(see Note B) 
I I tpHz~ ~ 

Output 
tpzH~ ~ I 

~VOH Waveform2 
I Vo"H-o.3v VoH Out-of-Phase so%Vcc 

Output Vee S1 atGND 
=OV 

VOL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 o, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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3-104 



SN54AHCT125, SN74AHCT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS264A-DECEMBER 1995-REVISED MARCH 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHCT125 ... J OR W PACKAGE 
SN74AHCT125 .•. D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCT125 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 

The SN54AHCT1 25 is characterized for opera
tion over the full military temperature range of 
-55°C to 12s°C. The SN74AHCT125 is charac
terized for operation from -40°C to 85°C. 

FUNCTION TABLE 

EPIC is a trademark of Texas Instruments lncorgorated. 

(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

~TEXAS 
INSTRUMENTS 

10E 1 14 Vee 
1A 2 13 40E 
1Y 3 12 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y 6 9 3A 

GND 7 8 3Y 

SN54AHCT125 .•. FK PACKAGE 
(TOPVIEW) 

IL.U 01L.U 
~ 9 ~ ~~ 

1Y 
3 2 1 20 19 

4A 4 18 
NC 5 17 NC 

20E 6 16 4Y 
NC 7 15 NC 
2A 8 14 30E 

910111213 

>- 0 (.) >- <( 
C\IZZC'lC'l 

C!l 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT125, SN7 4AHCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS264A- DECEMBER 1995 - REVISED MARCH 1996 

logic symbolt 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

-"' EN 1 
'V 

-"' 

_b, 

_b, 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

10E {> 
i 1A 

2 

20E 
4 {> 

i 2A 
5 

30E 
10 {> 

& 9 
3A 

40E 
13 c{> 

& 4A 
12 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

~TEXAS 
INSTRUMENTS 

3 

6 

8 

11 
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1Y 

6 
2Y 

8 
3Y 

11 
4Y 

1Y 

2Y 

3Y 

4Y 



SN54AHCT125, SN74AHCT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS264A- DECEMBER 1995- REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ......... , ................................................ -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . .. .. . . .. .. . . . .. .. . . . . . . . .. . . . .. . .. .. . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo > V eel ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
SN54AHCT125 SN74AHCT125 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 -~ 2 v 
V1L Low-level input voltage F-8 0.8 v 
V1 Input voltage 0 ~(!__5.5 0 5.5 v 
Vo Output voltage of:: Vee 0 Vee v 
IOH High-level output current ;.,"" 

.d! 
-8 -8 mA 

IOL Low-level output current _,,,.o"' 8 8 mA 

At/Av Input transition rise or fall rate ~....- 20 20 nsN 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHCT125 SN74AHCT125 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH=-8mA 2.5 2.4 2.4 

loL=50µA 0.1 71 0.1 
VOL 4.5V 

_$~44 loL=8mA 0.36 0.44 

11 IA or OE inputs V1 =Vee or GND 5.5V ±0.1 ey: ±1 ±1 

ioz Vo• Vee or GND 5.5V ±0.25 {J ±2.5 ±2.5 

Ice V1 =Vee or GND, lo=O 5.5V 2 £;)""' 20 20 

Alec:!: 
One input at 3.4 V, 

5.5V 1.35 
w 

1.5 1.5 Other inputs at Vee or GND ~ 

C1 V1 - Vee or GND 5V 4 10 10 

Co Vo= Vee or GND 5V 15 

:I: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V CC· 

PRODUCT PREVIEW lntormetlon ....... produell In Iha fannllllva ... = phUe or davliopment. ClwaellrlaUc data and other 
callona 111 daalgn goal•. Tuu l1111111m1n11.-vao lht right to 

c a or dllconlmM - produCll without notice. ~lExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

v 

v 

µA 

µA 

µA 

mA 

pF 

pF 

3-107 



SN54AHCT125, SN74AHCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS264A- DECEMBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT125 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH' 3.8 5.5 1 
A y CL= 15pF 

IPHL' 3.8 5.5 1 

tpzH' 
OE 

3.6 5.1 ~1 y CL= 15 pF 
~v tpzL' 3.6 5.1 1 

IPHZ' 
OE 

4.6 6'.JF 1 y CL=15pF pa tpLZ' 4.6 1 

IPLH 5.3 ~-5 1 
A y CL= 50 pF 

5.3,P 7.5 IPHL 1 

tpZH 
OE 

5.1" 7.1 1 y CL=50pF 
tpzL 5.1 7.1 1 

IPHZ 
OE 

6.1 8.8 1 y CL=50pF 
tpLZ 6.1 8.8 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT125 

PARAMETER 
FROM TO LOAD 

TA= 2s·c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 3.8 5.5 1 
A y CL= 15 pF 

tPHL 3.8 5.5 1 

tpZH 
OE 

3.6 5.1 1 y CL= 15 pF 
tpzL 3.6 5.1 1 

IPHZ 
OE 

4.6 6.8 1 y CL= 15 pF 
IPLZ 4.6 6.8 1 

IPLH 5.3 7.5 1 
A y CL=50pF 

IPHL 5.3 7.5 1 

IPZH 
OE 

5.1 7.1 1 y CL= 50 pF 
tpzL 5.1 7.1 1 

tpHz 
OE 

6.1 8.8 1 y CL=50pF 
tpLZ 6.1 8.8 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHCT125 

PARAMETER 
FROM TO 

Vee TA= 2s·c (INPUT) (OUTPUT) MIN 
MIN TYP MAX 

Is~ A y 5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclllcatfons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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MAX 
UNIT 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 

10 
ns 

UNIT 
MAX 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 
ns 

10 

UNIT 
MAX 

1 ns 



SN54AHCT125, SN7 4AHCT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS264A-DECEMBER 1995-REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 
SN74AHCT125 

UNIT 
MIN MAX 

Vo'=1E)_ Quiet output, maximum dynamic VoL 0.8 v 
Vo!JYl.. Quiet output, minimum dynamic VoL -0.8 v 
VOHJIL)_ Quiet output, minimum dynamic VoH 4.4 v 
V1t:!.{Q)_ High-level dynamic input voltage 2 v 
VIL(D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TVP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 14 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

1 kO S1 ,J O Open 
From Output --r-e----~VVv--~/ 

Under Test 0 GND 

CL I 

tpui-'tPHL Open 

tpLzltpzL Vee 
tpHzltpzH GND 

(see Note A) 

LOAD CIRCUIT 

Vee 
Output 

Vee 
Input ~ Control 

1.5 v 1.5 v 

ov 
(low-level 

I ------ ov I I enabling) 

tPLH~ KtPHL 
tpzL~ i.- I 

Output I I tPLZ -+I 14-- =Vee ~VOH I I I 
In-Phase v Waveform 1 

I \1.5V I -k'~Q.! .. + 0.3 v v Output s1 at Vee 
1 voL 

(see Note B) I I ~ -- OL 

tPHL --J.---.j ~ tPLH 
I I tpHz--i 

Output 
tpzH~ ~ I 

~VOH I ---- VoH 
Out-of-Phase v Waveform2 

1.5 v VoH-0.3 V 
Output 

VOL 
S1 atGND 

=OV 
(see Note B) 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ,;; 1 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC126, SN74AHC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS257B- DECEMBER 1995- REVISED JUNE 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHC126 ••• J OR W PACKAGE 
SN74AHC126 ••• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHC126 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 

The SN54AHC 126 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC126 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

H H H 

H L L 

L x z 

EPIC is a trademark of Texas Instruments lncorperated. 

~o:..~~:w:I: .=:=..'::~rr:m-=:: ~:1~.::n: 
111ndlrd wamnty. Production processing does not n1C8111rlly Include 
mting of au peramatn. -!J1 TEXAS 

INSTRUMENTS 

10E 1 14 Vee 
1A 2 13 40E 
1Y 3 12 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y 6 

GND 7 

SN54AHC126 ••• FK PACKAGE 
(TOP VIEW) 

w ow 
~~~-!J~ 

1Y 
3 2 1 20 19 4A 4 18 

NC 5 17 NC 
20E 6 16 4Y 

NC 7 15 NC 
2A 8 14 30E 

9 10 11 12 13 

)-Q(.))-<( 
C\I z z C') C') 

(.!) 

NC - No internal connection 

Copyright~ 1996. Texas Instruments Incorporated 
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SN54AHC126, SN7 4AHC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3·STATE OUTPUTS 
SCLS257B - DECEMBER 1995 - REVISED JUNE 1996 

logic symbolt 

10E 

1A 

20E 

2A 

SOE 

SA 

40E 

4A 

1 

2 

4 

5 

10 

9 

1S 

12 

EN 1 
v 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

10E 

~ 1A 
2 

4 

~ 
20E 

5 
2A 

10 

~ 
SOE 

SA 
9 

1S 

~ 
40E 

12 
4A 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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s 

6 

8 

11 
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s 
1Y 

6 
2Y 

8 
SY 

11 
4Y 

1Y 

2Y 

SY 

4Y 



SN54AHC126, SN7 4AHC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS2578 - DECEMBER 1995 - REVISED JUNE 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < 0) ............................................................ - 20 mA 
Output clamp current, loK (Vo< o or Vo > V cc) ............................................ ± 20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ± 25 mA 
Continuous current through Vee or GND ................................................... ± 50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package ..................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vec=2v 

V1H High-level input voltage Vee= 3V 

Vee= 5.5 v 

Vee= 2 v 

V1L Low-level input voltage Vee= 3V 

Vee= 5.5 v 

V1 Input voltage 

Vo Output voltage 

vce=2v 

IOH High-level output current Vee= 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

vee=2V 

IOL Low-level output current vee = 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

Vee = 3.3 V ± 0.3 V 
At/Av Input transition rise or fall rate 

Vee = 5 V ± 0.5 V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 
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SN54AHC126 SN74AHC126 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 •e 
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SN54AHC126, SN74AHC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS257B- DECEMBER 1995 - REVISED JUNE 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA=25°C SN54AHC126 SN74AHC126 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IOH =-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

loH=-4mA 3V 2.58 2.48 2.48 

IOH=-8mA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 

loL = 50 µA 3V 0.1 0.1 

VOL 4.5 v 0.1 0.1 

IOL=4 mA 3V 0.36 0.5 

IOL=8 mA 4.5V 0.36 0.5 

11 1 A or OE inputs V1 = Vee or GND 5.5 v ±0.1 ±1 

'oz V1 =Vee or GND 5.5V ±0.25 ±2.5 

Ice V1 =Vee or GND, lo=O 5.5V 4 40 

Ci v, =Vee orGND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted} (see Figure 1) 

PARAMETER 
FROM TO LOAD 
~NPUT) (OUTPUT) CAPACITANCE 

MIN 

tPLH* 

tPHL* 
A y CL= 15 pF 

tpzH* 
OE y CL= 15 pF 

tpzL* 

tPHZ0 

OE y CL= 15 pF 
tpLZ* 

tPLH 
A y CL=50pF 

tPHL 

tpzH 
OE y CL= 50 pF 

tpzL 

tpHz 
OE y CL= 50 pF 

tpLZ 

*On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC126 

TA= 2s0c 
MIN 

TYP MAX 

5.6 8 1 

5.6 8 1 

5.4 8 1 

5.4 8 1 

7 9.7 1 

7 9.7 1 

8.1 11.5 1 

8.1 11.5 1 

7.9 11.5 1 

7.9 11.5 1 

9.5 13.2 1 

9.5 13.2 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

±2.5 

40 

10 

MAX 

9.5 

9.5 

9.5 

9.5 

11.5 

11.5 

13 

13 

13 

13 

15 

15 

UNIT 

v 

v 

µA 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC126, SN74AHC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS2578- DECEMBER 1995- REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC126 

PARAMETER 
FROM TO LOAD 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 5.6 8 1 
A y CL= 15 pf 

tPHL 5.6 8 1 

tpzH 5.4 8 1 
OE y CL= 15 pf 

tpzL 5.4 8 1 

tpHz 7 9.7 1 
OE y CL= 15 pf 

tpLZ 7 9.7 1 

tPLH 8.1 11.5 1 
A y CL= 50 pf 

tPHL 8.1 11.5 1 

tpzH 7.9 11.5 1 
OE y CL= 50 pf 

tpzL 7.9 11.5 1 

tpHz 9.5 13.2 1 
OE y CL= 50 pf 

tpLZ 9.5 13.2 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 

tpHL* 
A y CL=15pf 

tpzH* 
OE y CL= 15 pf 

tpzL* 

tpHz* 
OE y CL= 15 pf 

tpLZ* 

tPLH 
A y CL= 50 pf 

tPHL 

tpzH 
OE y CL= 50 pf 

tpzL 

tpHz 
OE y CL= 50 pf 

tpLZ 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 
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SN54AHC126 

TA= 25°C 
MIN 

TYP MAX 

3.8 5.5 1 

3.8 5.5 1 

3.6 5.1 1 

3.6 5.1 1 

4.6 6.8 1 

4.6 6.8 1 

5.3 7.5 1 

5.3 7.5 1 

5.1 7.1 1 

5.1 7.1 1 

6.1 8.8 1 

6.1 8.8 1 

UNIT 
MAX 

9.5 
ns 

9.5 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

13 
ns 

13 

13 
ns 

13 

15 
ns 

15 

UNIT 
MAX 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 
ns 

10 
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SN54AHC126, SN74AHC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS257B - DECEMBER 1995 - REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC126 

PARAMETER 
FROM TO LOAD 

TA= 2s•c 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH 3.8 5.5 1 
A y CL= 15 pF 

tpHL 3.8 5.5 1 

tpzH 3.6 5.1 1 
OE y CL= 15pF 

tpzL 3.6 5.1 1 

tpHz 4.6 6.8 1 
OE y CL= 15pF 

tpLZ 4.6 6.8 1 

tPLH 5.3 7.5 1 
A y CL= 50 pF 

tpHL 5.3 7.5 1 

tpzH 5.1 7.1 1 
OE y CL= 50 pF 

tpzL 5.1 7.1 1 

tPHZ 6.1 8.8 1 
OE y CL= 50 pF 

tpLZ 6.1 8.8 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHe126 

PARAMETER Vee TA= 2s•e 
MIN 

MIN MAX 

3.3 V±0.3 V 1.5 
tsk(o) Output skew 

5 V±0.5 V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

MAX 

6.5 

6.5 

6 

6 

8 

8 

8.5 

8.5 

8 

8 

10 

10 

MAX 

1.5 

1 

SN74AHC126 
PARAMETER 

MIN TYP MAX 

VolJ.E)_ Quiet output, maximum dynamic VoL 0.8 

VOL_M_ Quiet output, minimum dynamic VoL -0.8 

Vof:!M. Quiet output, minimum dynamic VoH 4.4 

VIHJ.Ql_ High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 1.5 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 
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SN54AHC126, SN74AHC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS257B- DECEMBER 1995- REVISED JUNE 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

---<----~~----'S1 Jl o Open From Output I ·vvv / 
Under Test 0 GND 

CL I (see Note A) 

TEST S1 

tPLHltpHL Open 

tpLzltpzL Vee 
tpHzltpzH GND 

LOAD CIRCUIT 

~Vee 
Output 

Vee 
Input Control 

50%Vcc 50%Vcc c (low-level 
I · I ov enabllng) I ------ OV 

tPLH +--.: K tPHL 
tpzL --+j I+- I 

Output I I tPLZ -+I j+- -vcc ~VOH I In-Phase 
Vee 

Waveform1 
I \soo;.vcd 

.poL+0.3V V Output 
I VoL 

s1 at Vee I I (see Note B) 
--- OL 

tpHL~ ~tPLH I I tPHZ4! 14-
Output 

tpzH _., j4- I 
~VOH 

fs0%Vcc 
--- VOH 

Out-of-Phase 
Vee 

Waveform2 ~OH-0.3V 
Output S1 atGND 

VoL (seeNoteB) 
... ov 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes prcbe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo • 50 0, tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
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• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D}, Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCT126 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 

The SN54AHCT126 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN7 4AHCT126 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

SN54AHCT126, SN74AHCT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3·STATE OUTPUTS 
SCLS265B- DECEMBER 1995- REVISED JULY 1996 

SN54AHCT126 ••. J OR W PACKAGE 
SN74AHCT126 ••. D, DB, N OR PW PACKAGE 

(TOPVIEW) 

10E 1 Vee 
1A 2 40E 
1Y 3 12 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y 6 3A 

GND 7 3Y 

SN54AHCT126 .•• FK PACKAGE 
(TOPVIEW) 

WO (,)W 

~ 9 z ;j;'~ 

1Y 3 2 1 20 19 4A 4 18 
NC 5 17 NC 

20E 6 16 4Y 
NC 7 15 NC 

2A 8 14 30E 
9 10 11 12 13 

>-co>-< 
Nz Z (") (") 

0 

NC - No internal connection 

INPUTS OUTPUT 
OE A y 

H H H 

H L L 

L x z 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT126, SN7 4AHCT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS265B - DECEMBER 1995 - REVISED JULY 1996 

logic symbolt 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

1 EN v 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

10E 

~ 1A 
2 

4 

~ 
20E 

5 
2A 

10 

~ 
30E 

3A 
9 

13 

~ 
40E 

12 
4A 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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6 

8 

11 
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SN54AHCT126, SN74AHCT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS265B- DECEMBER 1995- REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ...••..•.•••.•••.•••••.••.•..••....••.••............•....• -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) •••.•.•••.•.....••.•.••..................•...•..... -0.5 V to 7 V 

Output voltage range, Vo (see Note 1) •.•.•.••••••.••••.......•...•...••...•.•.•.•.•.• -0.5 V to 7 V 

Input clamp current, l1K (V1 < O or V1 >Vee) .••.••••.••.•.........•.•.....•.............•.... -20 mA 

Output clamp current, loK (Vo < o or Vo > V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20 mA 
Continuous output current, lo (Vo= o to Vee) •.....••.•..•.....•.....•.....••.•.•....••...• ±25 mA 

Continuous current through Vee or GND ......••..•.........•.••••..•.•...•.•.............• ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ..........•.•••.•.. 1.25 W 

DB or PW package ...•.•...•... 0.5 W 
N package . . . . . . . . . . . . . . . • . . . • 1.1 W 

Storage temperature range, Tstg ...•..•.....•..•.•....•.•.•......•.•..•.•.•.......• -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
SN54AHeT126 SN74AHCT126 

UNIT 
MIN MAX MIN MAX 

vcc Supply voltage 4.5 5.5 4.5 5.5 v 

V1H High-level input voltage 2 2 v 

V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

!J.t/!J.v Input transition rise or fall rate 20 20 nsN 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°e SN54AHeT126 SN74AHeT126 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V v 

IOH=-8mA 2.5 2.4 2.4 

IOL=50 µA 0.1 0.1 0.1 
VOL 4.5V v 

loL=8mA 0.36 0.44 0.44 

11 1 A or OE inputs V1 =Vee or GND 5.5V ±0.1 ±1 ±1 (.IA 

ioz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 µA 

ice V1 - Vee or GND, 10-0 5.5V 2 20 20 µA 

Alce* 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 mA Other inputs at Vee or GND 

Ci V1 - Vee or GND 5V 4 10 10 pF 

Co Vo= Vee or GND 5V 15 pF 

:!:This is the increase in supply current for each input at one of the specified TIL voltage levels ratherthan O V or Vee-

~lExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 3-121 



SN54AHCT126, SN7 4AHCT126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS265B - DECEMBER 1995 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT126 

PARAMETER 
FROM TO LOAD 

TA= 25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH• 3.8 5.5 1 
A y CL= 15 pF 

tPHL• 3.8 5.5 1 

tpzH• 3.6 5.1 1 
OE y CL= 15pF 

tpzL• 3.6 5.1 1 

tpHz• 4.6 6.8 1 
OE y CL= 15 pF 

tpLZ• 4.6 6.8 1 

IPLH 5.3 7.5 1 
A y CL= 50 pF 

tPHL 5.3 7.5 1 

tpzH 5.1 7.1 1 
OE y CL= 50 pF 

tpzL 5.1 7.1 1 

tpHz 6.1 8.8 1 
OE y CL =50 pF 

tpLZ 6.1 8.8 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT126 

PARAMETER 
FROM TO LOAD 

TA :25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH 3.8 5.5 1 
A y CL= 15 pF 

tPHL 3.8 5.5 1 

tpzH 3.6 5.1 1 
OE y CL= 15pF 

tpzL 3.6 5.1 1 

tpHz 4.6 6.8 1 
OE y CL= 15pF 

tpLZ 4.6 6.8 1 

tPLH 5.3 7.5 1 
A y CL=50pF 

tPHL 5.3 7.5 1 

tpzH 5.1 7.1 1 
OE y CL= 50 pF 

lpzL 5.1 7.1 1 

tpHz 6.1 8.8 1 
OE y CL= 50 pF 

tpLZ 6.1 8.8 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHCT126 

PARAMETER 
FROM TO Vee TA= 25°C (INPUT) (OUTPUT) MIN 

MIN TYP MAX 

tsk(Q)_ A y 5 v ±0.5 v 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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UNIT 
MAX 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 
ns 

10 

UNIT 
MAX 

6.5 
ns 

6.5 

6 
ns 

6 

8 
ns 

8 

8.5 
ns 

8.5 

8 
ns 

8 

10 
ns 

10 

UNIT 
MAX 

1 ns 



SN54AHCT126, SN74AHCT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS265B- DECEMBER 1995- REVISED JULY 1996 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER 
SN74AHCT126 

UNIT 
MIN MAX 

Vo\£1_ Quiet output, maximum dynamic VoL 0.8 v 
Vol,M_ Quiet output, minimum dynamic VoL -0.8 v 
VOHJYl Quiet output, minimum dynamic VoH 4.4 v 
Vlf:KQl High-level dynamic input voltage 2 v 
VIL(D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 14 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST 51 

--------~ ~---~S1 J4 O Open From Output I v v v / 
Under Test O GND 

CL I 

tpLH!tPHL Open 

tpLz!tpzL Vee 
tpHzltpzH GND 

(see Note A) 

LOAD CIRCUIT 

Vee 
Output 

Vee 
Input ~ Control 

1.5 v 1.5 v 

ov 
(low-level 

I ------ ov I I enabling) 

tPLH~ KtPHL 
tpzL --+j 14- I 

Output I I tpLz -+I i.- =Vee ~VOH I 
\1.5v i In-Phase v Waveform 1 

I Yvo...1..+o.3vv Output s1 at Vee I VoL (see Note B) I I I-- -- OL 

tPHL 4---.! ~ tPLH 
I I tpHz4! 

Output 
tpzH -+j ~ I 

~VOH 
f1.5V 

~ti-o.3v voH Out-of-Phase v Waveform2 
Output 

VOL 
S1 at GND 

(see Note B) 
=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 o, Ir = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C-DECEMBER 1995- REVISED JULY 1996 

• Operating Range 2-V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC138 decoders/demultiplexers are 
designed for high-performance memory-decoding 
or data-routing applications requiring very short 
propagation-delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of these 
decoders and the enable time of the memory are 
usually less than the typical access time of the 
memory. This means that the effective system 
delay introduced by the decoders is negligible. 

SN54AHC138 ..• J OR W PACKAGE 
SN74AHC138 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A 1 Vee 
B 2 YO 
c 3 Y1 

G2A 4 Y2 
G2B 5 Y3 

G1 6 11 Y4 
Y7 7 Y5 

GND 8 Y6 

SN54AHC138 ... FK PACKAGE 
(TOP VIEW) 

C Y1 
G2A 5 Y2 

NC 6 NC 
G2B 7 Y3 

G1 Y4 

NC - No internal connection 

The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN54AHC138 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4AHC138 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products wlthout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C- DECEMBER 1995- REVISED JULY 1996 

FUNCTION TABLE 

ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B c B A YO Y1 Y2 Y3 Y4 Y5 
x H x x x x H H H H H H 

x x H x x x H H H H H H 

L x x x x x H H H H H H 

H L L L L L L H H H H H 

H L L L L H H L H H H H 

H L L L H L H H L H H H 

H L L L H H H H H L H H 

H L L H L L H H H H L H 

H L L H L H H H H H H L 

H L L H H L H H H H H H 

H L L H H H H H H H H H 

logic symbols (alternatives)t 

A 

B 

c 

1 

2 

3 

1 

2 

4 

BIN/OCT 15 
0 

14 
1 
2 I::,. 13 

YO A 

Y1 B 

Y2 c 

1 
'} DMUX 

2 GQ 
3 7 

2 

G1 

G2A 

G2B 

6 
4 

5 

'& 
J:::J 
...t::J 

3~ 
12 

4~ 
11 

EN 5~ 
10 

6~ 
9 

7 t,,. 7 

Y3 7 6 
Y4 G1 

Y5 G2A 
4 _b, 

Y6 G2B 
5 ...D, 

Y7 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

3-126 

~lEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Y6 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

0 

1 

2 

3 

4 

5~ 

6 t,,. 

7 t,,. 

Y7 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

15 

14 

13 

12 

11 

10 

9 

7 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 



SN54AHC138, SN7 4AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C-DECEMBER 1995- REVISED JULY 1996 

logic diagram (positive logic) 

Select 
Inputs 

A--------t 

B _2 _____ ___, 

3 c---------1 

Pin numbers shown are for the D, OB, J, N, PW, and W packages. 

YO 

Y1 

Y2 

Y3 

9 
Y6 

Data 
Outputs 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package ..................... 1.1 w 
PW package ................... 0.5 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 

, except for the N package, which has a trace length of zero. 
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SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C- DECEMBER 1995 - REVISED JULY 1996 

recommended operating conditions (see Note 3) 

SN54AHC138 SN74AHC138 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee=2v 1.5 1.5 

V1H High-level input voltage Vee=3V 2.1 2.1 v 

Vee =5.5 v 3.85 3.85 

Vee=2V 0.5 0.5 

V1L Low-level input voltage Vee=3 v 0.9 0.9 v 

vee = 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vee=2v -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 -4 
mA 

Vee a 5 V ± 0.5 V -8 -8 

Vcc=2v 50 50 µA 

IOL Low-level output current Vee= 3.3 v ± o.3 v 4 4 
mA 

Vcc=5V±0.5V 8 8 

Vee = 3.3 V ± 0.3 V 100 100 
At/Av Input transition rise or fall rate ns/V 

Vee = 5 V ± 0.5 V 20 20 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

ice 

ei 
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TEST CONDITIONS 

IQH=-50µA 

loH=-4 mA 

IOH =-8mA 

IQL=50µA 

IOL=4 mA 

IOL = 8 mA 

V1 =Vee or GND 

V1 =Vee or GND, IO=O 

V1 =Vee or GND 

TA= 25•c 
Vee 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5V 

5.5V 

5.5V 

5V 4 
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SN54AHC138 SN74AHC138 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.36 0.5 0.44 

0.36 0.5 0.44 

±0.1 ±1 ±1 µA 

4 40 40 µA 

10 10 pF 



SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C - DECEMBER 1995 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC138 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH* 8.2 11.4 1 

tPHL* 
A,B,C AnyY CL=15pF 

8.2 11.4 1 

tPLH* 8.1 12.8 1 
G1 AnyY CL= 15 pF 

tpHL* 8.1 12.8 1 

tPLH* 
G2A,G2B 

8.2 11.4 1 
AnyY CL=15pF 

tPHL* 8.2 11.4 1 

IPLH 10 15.8 1 
A,B,C AnyY CL= 50 pF 

tPHL 10 15.8 1 

tPLH 10.6 16.3 1 
G1 AnyY CL= 50 pF 

tPHL 10.6 16.3 1 

tPLH 
G2A,G2B 

10.7 14.9 1 
AnyY CL= 50 pF 

tPHL 10.7 14.9 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A,B,C 

tPHL 

tPLH 
G1 

tPHL 

tPLH 
G2A,G2B 

tPHL 

tPLH 
A,B,C 

tPHL 

IPLH 
G1 

tPHL 

tPLH 
G2A,G2B 

tPHL 

TO OUTPUT 
(OUTPUT) CAPACITANCE 

AnyY CL= 15 pF 

AnyY CL=15pF 

AnyY CL= 15pF 

AnyY CL= 50 pF 

AnyY CL= 50 pF 

AnyY CL= 50 pF 
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SN74AHC138 

TA= 2s·c 
MIN 

MIN TVP MAX 

8.2 11.4 1 

8.2 11.4 1 

8.1 12.8 1 

8.1 12.8 1 

8.2 11.4 1 

8.2 11.4 1 

10 15.8 1 

10 15.8 1 

10.6 16.3 1 

10.6 16.3 1 

10.7 14.9 1 

10.7 14.9 1 

UNIT 
MAX 

13 
ns 

13 

15 
ns 

15 

13.5 
ns 

13.5 

18 
ns 

18 

18.5 
ns 

18.5 

17 
ns 

17 

UNIT 
MAX 

13 
ns 

13 

15 
ns 

15 

13.5 
ns 

13.5 

18 
ns 

18 

18.5 
ns 

18.5 

17 
ns 

17 
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SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C - DECEMBER 1995 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC138 

PARAMETER 
FROM TO OUTPUT 

TA= 2s0c 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH* 5.7 8.1 1 

tPHL* 
A,B,C AnyY CL=15pF 

5.7 8.1 1 

tPLH* 5.6 8.1 1 
G1 AnyY CL= 15pF 

tPHL* 5.6 8.1 1 

tPLH* 
G2A,G2B 

5.8 8.1 1 
AnyY CL= 15 pF 

tPHL* 5.8 8.1 1 

tpLH 7.2 10.1 1 
A,B,C AnyY CL= 50 pF 

tPHL 7.2 10.1 1 

tPLH 7.1 10.1 1 
G1 AnyY CL= 50 pF 

tpHL 7.1 10.1 1 

tPLH 
G2A,G2B 

7.3 10.1 1 
AnyY CL=50pF 

tPHL 7.3 10.1 1 

"tJ •On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

::D 
0 switching characteristics over recommended operating free-air temperature range, c Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

c 
0 
-I 
"tJ 
::D 
m s 
m 
:E 

PARAMETER 
FROM TO 

PNPUT) (OUTPUT) 

tPLH 
A,B,C AnyY 

tPHL 

tPLH 
G1 AnyY 

tPHL 

tPLH 
G2A,G2B AnyY 

tpHL 

tPLH 

tpHL 
A,B,C AnyY 

tPLH 
G1 AnyY 

tPHL 

tPLH 
G2A,G2B AnyY 

tPHL 

operating characteristics, Vee= 5 V, TA= 25°C 

OUTPUT 
CAPACITANCE 

CL= 15pF 

CL= 15pF 

CL= 15 pF 

CL= 50 pF 

CL= 50 pF 

CL= 50 pF 

SN74AHC138 

TA= 2s0 c 
MIN 

MIN TYP MAX 

5.7 8.1 1 

5.7 8.1 1 

5.6 8.1 1 

5.6 8.1 1 

5.8 8.1 1 

5.8 8.1 1 

7.2 10.1 1 

7.2 10.1 1 

7.1 10.1 1 

7.1 10.1 1 

7.3 10.1 1 

7.3 10.1 1 

UNIT 
MAX 

9.5 
ns 

9.5 

9.5 
ns 

9.5 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

11.5 
ns 

11.5 

11.5 
ns 

11.5 

UNIT 
MAX 

9.5 
ns 

9.5 

9.5 
ns 

9.5 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

11.5 
ns 

11.5 

11.5 
ns 

11.5 

PARAMETER TEST CONDITIONS TYP UNIT 
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SN54AHC138, SN74AHC138 
3·LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C- DECEMBER 1995- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output~Test 
Under Test Point 

Input 
(see Note B) _jsoo;.vcc 

\_ 500;~~;- Vee 

.I\ ov 
CL 

(see Note A) J tPHL ~ ~ ~ •I tPLH 

Output 
LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

I 

\ 50%Vcc 

VOLTAGE WAVEFORMS 
DELAY TIMES 

I 

~;~~ 

B. Input pulses are supplied by generators having the following characteristics: PRR ,; 1 MHz, Zo = 50 Q, Ir= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC138, SN74AHC138 
3·LINE TO 8·LINE DECODERS/DEMULTIPLEXERS 

SCLS258C- DECEMBER 1995 - REVISED JULY 1996 

APPLICATION INFORMATION 

SN74AHC138 

BIN/OCT 
1 

1 
2 

2 

3 
4 

Vee 6 ~ 
4 ~ 

5 ~ 
EN 

SN74AHC138 

BIN/OCT 
1 

AO 1 .,, A1 
2 

2 

:D A2 

0 c A3 

c A4 

0 
-I 

3 
4 

6 t--a 
4 ~ 

5 ~ 
EN 

J .,, 
:D m s 
m :e 

SN74AHC138 

BIN/OCT 
1 

1 
2 

2 

3 
4 

6 t-g 
4 _]',, 

5 _r:,J 
EN 

l -
Figure 2. 24-Bit Decoding Scheme 
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SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS258C - DECEMBER 1995 - REVISED JULY 1996 

APPLICATION INFORMATION 
SN74AHC138 

BIN/OCT 
1 

1 
2 

2 

3 
4 

6 t---a 
4 ...i::,J 

5 
EN 

...i::,J 

SN74AHC138 

BIN/OCT 
1 

1 
2 

2 
3 

4 

6 t---ai 
4 -"' 
5 -1:> 

EN 

l -
SN74AHC138 

BIN/OCT 
1 

1 
2 

2 

3 
4 

6 1---& 
4 -1:> 

5 -1:> 
EN 

~-

SN74AHC138 

BIN/OCT 
1 

1 
2 

2 
3 

4 

6 ~ 
4 _.r::,J 

5 
EN 

...i::,J 

l 

0 b. 
15 

0 
14 

1 
13 

2 2 
12 

3 3 

4 t::... 
11 

4 
10 

5 5 
9 

6 t::... 6 

7 t::... 
7 

7 

15 
0 8 

14 
1 t:.. 9 

2 b. 
13 

10 

3 b. 
12 

11 

4 b. 
11 

12 
10 

5 13 
9 

6 14 
7 

7 15 

15 
0 16 

14 
1 17 

13 
2 18 

12 
3 19 

11 
4 20 

10 
5 21 

9 
6 22 

7 b.. 
7 

23 

0 b... 
15 

24 

1 t:.. 14 
25 

2 t:.. 13 
26 

12 
3 b. 27 

4 b. 
11 

28 
10 

5 29 
9 

6 30 
7 

7 31 

Figure 3. 32-Bit Decoding Scheme 
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SN54AHCT138, SN74AHCT138 
3-LINE TO S·LINE DECODERS/DEMULTIPLEXERS 

SCLS266B- DECEMBER 1995 - REVISED JULY 1996 

• Inputs Are TTL-Voltage Compatlble 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT138 3-line to 8-line decoders/ 
demultiplexers are designed to be used in 
high-performance memory-decoding or data
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoder is negligible. 

SN54AHCT138 ••• J OR W PACKAGE 
SN74AHCT138 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW} 

A 1 16 Vee 
B 2 15 YO 

c 3 14 Y1 
G2A 4 13 Y2 
G2B 5 12 Y3 

G1 6 11 Y4 

Y7 7 10 Y5 
GND 8 9 Y6 

SN54AHCT138 ••. FK PACKAGE 
(TOPVIEW} 

(.) 80 
ID<CZ::>>-

C Y1 
G2A Y2 

NC NC 
G2B Y3 

G1 Y4 

NC - No internal connection 

The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN54AHCT138 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN? 4AHCT138 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments lncorgorated. 

PRODUCT PREVIEW Information concema produell In the lonnallva ... 
deolgn pMoe or ~nt. C-allc dalll and -
1pecltlcallon11r1 dlllgn gooJs. T- ln111111man11 fllllVll Iha r1ght to 
Chll1g8 ., dllcon1ln1M lll111 produell without nOllce. ~TEXAS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT138, SN74AHCT138 
3-LINE TO 8·LINE DECODERS/DEMULTIPLEXERS 

SCLS2668- DECEMBER 1995-REVISED JULY 1996 

FUNCTION TABLE 

ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B c 
x H x x 
x x H x 
L x x x 
H L L L 

H L L L 

H L L L 

H L L L 

H L L H 

H L L H 

H L L H 

H L L H 

logic symbols (alternatives)t 

A 

B 

c 

G1 

02A 

02B 

1 

2 

3 

6 

4 

5 

BIN/OCT 
1 

2 

4 

'&"'" 
__r,J EN 

__r,J 

0 

1 b,. 

2 b,. 

3 b,. 

4 b,. 

5 

6 b,. 

7 b,. 

B A YO Y1 Y2 Y3 

x x H H H H 

x x H H H H 

x x H H H H 

L L L H H H 

L H H L H H 

H L H H L H 

H H H H H L 

L L H H H H 

L H H H H H 

H L H H H H 

H H H H H H 

15 
YO A 

1 

14 2 
Y1 B 

13 
Y2 c 3 

12 
Y3 

11 6 
Y4 G1 

10 
Y5 02A 

4 b 

9 
Y6 02B 

5 b 

7 
Y7 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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Y4 Y5 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

L H 

H L 

H H 

H H 

'} ~"' G.Q. 
7 

2 

7 

Y6 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

0 

1 

2 

3 

4 

5 

6 

7 

Y7 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

15 

14 

13 

12 

11 

10 

9 

7 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 



logic diagram (positive logic) 

Select 
Inputs 

SN54AHCT138, SN7 4AHCT138 
3·LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS2668-DECEMBER 1995-REVISED JULY 1996 

YO 

Y1 

Y2 

Y3 

Y6 

Data 
Outputs 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 w 
N package ..................... 1.1 w 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 
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SN54AHCT138, SN74AHCT138 
. 3·LINE TO S·LINE DECODERS/DEMULTIPLEXERS 

SCLS266B- DECEMBER 1995 - REVISED JULY 1996 

recommended operating conditions (see Note 3) 
SN54AHCT138 SN74AHCT138 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

loL Low-level output current 8 8 mA 

IJ.t/IJ.v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

"lJ 
:u 
0 c 
c: 
0 .... 
"lJ :u m s 

PARAMETER 

VoH 

VOL 

11 

ice 

Alcct 

loft 

C1 

TEST CONDITIONS 

IQH =-50 µA 

IQH=-BmA 

IQL·50µA 

loL·8mA 

V1 =Vee or GND 

V1 - Vee or GND, 10-0 

One input at 3.4 V, 
Other inputs at Vee or GND 

Vo=5.5V 

V1 =Vee or GND 

TA=25°C Vee 
MIN TYP 

4.5V 
3.15 3.65 

2.5 

4.5V 

5.5V 

5.5V 

5.5V 

ov 
5V 4 

SN64AHCT138 SN74AHCT138 

MAX MIN MAX MIN MAX 

3.15 3.15 

2.4 2.4 

0.1 0.1 0.1 

0.36 0.44 0.44 

±0.1 ±1 ±1 

4 40 40 

1.35 1.5 1.5 

0.5' 5 

10 10 

m • On products compliant to Mll-PRF-38535, this parameter does not apply. ::e t This is the Increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 
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SN54AHCT138, SN74AHCT138 
3·LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS266B- DECEMBER 1995 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT138 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

IPLH" 7.6 10.4 1 
A,B,C AnyY CL= 15 pF 

IPHL' 7.6 10.4 1 

IPLH' 6.6 9.1 1 
G1 AnyY CL= 15pF 

IPHL' 6.6 9.1 1 

IPLH' 7 9.6 1 
G2A,G2B AnyY CL= 15pF 

IPHL' 7 9.6 1 

IPLH 8.1 11.4 1 
A,B,C AnyY CL=50pF 

IPHL 8.1 11.4 1 

IPLH 7.1 10.1 1 
G1 AnyY CL= 50 pF 

IPHL 7.1 10.1 1 

IPLH 
G2A,G2B 

7.5 10.6 1 
AnyY CL=50pF 

IPHL 7.5 10.6 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT138 

PARAMETER 
FROM TO OUTPUT 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 7.6 10.4 1 
A,B,C AnyY CL· 15pF 

tpHL 7.6 10.4 1 

tPLH 6.6 9.1 1 
G1 AnyY CL= 15 pF 

IPHL 6.6 9.1 1 

IPLH 7 9.6 1 
G2A,G2B AnyY CL= 15 pF 

IPHL 7 9.6 1 

IPLH 8.1 11.4 1 
A,B,C AnyY CL= 50 pF 

IPHL 8.1 11.4 1 

tpLH 7.1 10.1 1 
G1 AnyY CL·50pF 

IPHL 7.1 10.1 1 

tpLH 
G2A,G2B 

7.5 10.6 1 
AnyY CL·50pF 

tPHL 7.5 10.6 1 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

c Power dissipation capacitance per gate No load, f = 1 MHz 
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UNIT 
MAX 

12 
ns 

12 

10.5 
ns 

10.5 

11 
ns 

11 

13 
ns 

13 

11.5 
ns 

11.5 

12 
ns 

12 

UNIT 
MAX 

12 
ns 

12 

10.5 
ns 

10.5 

11 
ns 

11 

13 
ns 

13 

11.5 
ns 

11.5 

12 
ns 

12 

TYP UNIT 

49 pF 
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SN54AHCT138, SN74AHCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS266B - DECEMBER 1995 - REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Outputj_Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-140 

B. Input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, Ir= 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT138, SN74AHCT138 
3-LINE TO B·LINE DECODERS/DEMULTIPLEXERS 

SCLS266B- DECEMBER 1995- REVISED JULY 1996 

APPLICATION INFORMATION 

SN74AHCT138 

BIN/OCT 
1 0 

1 
2 1 

2 
3 

2 
4 3 

6 i---a-Vee 4 
4 ~ 5 b... 

5 ~ 
EN 

6 b... 

7 

SN74AHCT138 

BIN/OCT 
0 i:,. 1 

1 
1 i:,. 2 

2 
3 

2 
4 3 i:,. 

6 1---gi 4 i:,. 

4 r-J 5 i:,. 

5 _r-,J 
EN 

6 i:,. 

~ 7 i:,. 

SN74AHCT138 

BIN/OCT 
1 

1 
2 

2 

3 
4 

6 1---gi 
4 _i:,J 

5 
EN 

_r-,J 

l -
Figure 2. 24-Bit Decoding Scheme 
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SN54AHCT138, SN7 4AHCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS2668-DECEMBER 1995- REVISED JULY 1996 

AO 

A1 

A2 

Vee 
A3 

A4 

APPLICATION INFORMATION 
SN74AHCT138 

BIN/OCT 
ol:::.. 1 

1 
2 1 

2 

3 
2 

4 3 
6 '""&"" 4 !:::.. 
4 _N 5 !:::.. 
5 

EN 
_N 6 !:::.. 

7 !:::.. 

SN74AHCT138 

BIN/OCT 
0 !:::.. 1 

1 
1 I:::.. 2 

2 
2 I:::.. 

3 
4 3 I:::.. 

6 r-a- 4 I:::.. 
4 _N 5 I:::.. 
5 

EN 

I 
_.r::,j 6 

7 -
SN74AHCT138 

BIN/OCT 
1 0 

1 
2 1 

2 

3 
2 

4 3 
6 ~ 4 
4 _N 5 
5 

EN 
_N 6 !:::.. 

I 7 !:::.. 

SN74AHCT138 

BIN/OCT 
0 !:::.. 1 

1 
2 1 !:::.. 

2 
2 !:::.. 

3 
4 3 I:::.. 

6 ~ 4 

~ 4 _.r::,j 5 
5 

EN 
_N 6 

l 7 

Figure 3. 32-Bit Decoding Scheme 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS259C- DECEMBER 1995 - REVISED JUNE 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Designed Speclflcally for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC139 are dual 2-line to 4-line decoders/ 
demultiplexers designed for 2-V to 5.5-V Vee 
operation. These devices are designed to be used 
in high-performance memory-decoding or data
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast 
enable circuit, the delay times of these decoders 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoders is negligible. 

SN54AHC139 ••• J OR W PACKAGE 
SN74AHC139 ... D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1G 1 Vee 
1A 2 2G 
18 3 2A 

1YO 4 28 
1Y1 5 2YO 
1Y2 6 2Y1 
1Y3 7 2Y2 

GND 8 2Y3 

SN54AHC139 ••• FK PACKAGE 
(TOPVIEW) 

18 
3 2 1 20 19 2A 4 18 

1YO 5 17 28 
NC 6 16 NC 

1Y1 15 2YO 
1Y2 2Y1 

NC - No internal connection 

The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN54AHC139 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74AHC139 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

SELECT 
OUTPUTS 

G 
B A YO Y1 Y2 

H x x H H H 

L L L L H H 

L L H H L H 

L H L H H L 

L H H H H H 

EPIC is a trademark of Texas Instruments lncorgorated. 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS259C - DECEMBER 1995 - REVISED JUNE 1996 

logic symbols (alternatives)t 

1A 

18 

1"G 

2 

3 

1 

14 

13 

...!:::. 

XIV 
0 b.. 

1 
1 b.. 

2 
2 b.. 

EN 
3 

!:::.. 

4 
1YO 2 

5 1A 
1Y1 3 

6 18 

7 
1Y2 

1G 
1 

1Y3 
12 

11 
2YO 

2A 
14 

10 
2Y1 

28 
13 

,..... 

2A 

28 

2G 
15 _b, 

9 
2Y2 

2G 
15 ...!:::. 

2Y3 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

1"G----oi 

2 

Select { 1A 
Inputs 3 

18 -------1 

15 
2G -----ui 

Select { 2A -
14
------1 

Inputs 13 
28 ___ __, 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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DMUX 
0 b.. 

0} 0 1 b.. G-
1 3 

2 b.. 

3 

4 
1YO 

5 
1Y1 

6 
1Y2 

7 
1Y3 

12 
2YO 

11 
2Y1 

10 
2Y2 

9 
2Y3 

4 

5 

6 

7 

12 

11 

10 

9 

Data 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

Outputs 



SN54AHC139, SN74AHC139 
DUAL 2·LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS259C- DECEMBER 1995 - REVISED JUNE 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee=2 v 

V1H High-level input voltage Vee= 3 v 

Vee= 5.5 v 

vee=2v 

V1L Low-level input voltage Vee =3 v 

vee=5.5V 

V1 Input voltage 

Vo Output voltage 

Vee =2 v 

loH High-level output current vee = 3.3 v ± o.3 v 

Vee = 5 v ± o.5 v 

vee =2V 

IOL Low-level output current Vee=3.3V±0.3V 

Vee= 5 v ± o.5 v 

Vee= 3.3 v ± o.3 v 
/'J.t//'J.v Input transition rise or fall rate 

Vee=5V±0.5V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC139 SN74AHC139 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

--4 --4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
nsN 

20 20 

-55 125 --40 85 •e 
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SN54AHC139, SN74AHC139 
DUAL 2·LINE TO 4·LINE DECODERS/DEMULTIPLEXERS 

SCLS259C- DECEMBER 1995- REVISED JUNE 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHC139 SN74AHC139 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX Ml.N MAX MIN 

2V 1.9 2 1.9 1.9 

IQH =-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

IQH•-4mA 3V 2.58 2.48 2.48 

IQH=-BmA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 

IQL = 50 µA 3V 0.1 0.1 

VQL 4.5V 0.1 0.1 

IQL·4mA 3V 0.36 0.5 

IQL·8mA 4.5V 0.36 0.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 - Vee or GND, IQ·O 5.5V 4 40 

Ci V1 =Vee or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC139 

PARAMETER 
FROM TO OUTPUT 

TA=25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH• 7.2 11 1 
AorB y CL= 15pf 

tPHL• 7.2 11 1 

IPLH• 6.4 9.2 1 
G y CL=15pf 

IPHL• 6.4 9.2 1 

IPLH 9.7 14.5 1 
AorB y CL=50pf 

IPHL 9.7 14.5 1 

IPLH G 
8.9 12.7 1 

y CL·50pf 
IPHL 8.9 12.7 1 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

IPLH 
AorB 

IPHL 

IPLH 
G 

IPHL 

IPLH 
AorB 

IPHL 

IPLH 

IPHL 
G 

3-146 

TO OUTPUT 
(OUTPUT} CAPACITANCE 

y CL=15pf 

y CL=15pf 

y CL·50pf 

y CL·50 pf 

~ThxAs 
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SN74AHC139 

TA=25°C 
MIN 

MIN TYP MAX 

7.2 11 1 

7.2 11 1 

6.4 9.2 1 

6.4 9.2 1 

9.7 14.5 1 

9.7 14.5 1 

8.9 12.7 1 

8.9 12.7 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

40 

10 

MAX 

13 

13 

11 

11 

16.5 

16.5 

14.5 

14.5 

MAX 

13 

13 

11 

11 

16.5 

16.5 

14.5 

14.5 

UNIT 

v 

v 

µA 

µA 

pf 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 



SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS259C- DECEMBER 1995- REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC139 

PARAMETER 
FROM TO OUTPUT 

TA= 25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH" 5 7.2 1 
AorB y CL= 15 pF 

tPHL" 5 7.2 1 

tPLH" 4.4 6.3 1 
G y CL= 15pF 

tPHL• 4.4 6.3 1 

tPLH 6.5 9.2 1 
AorB y CL= 50 pF 

tPHL 6.5 9.2 1 

tPLH 
G 

5.9 8.3 1 
y CL= 50 pF 

tPHL 5.9 8.3 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
V cc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 

tPLH 
AorB y CL= 15 pF 

tPHL 

tPLH 
G y CL= 15 pF 

IPHL 

tPLH 
AorB y CL= 50 pF 

tPHL 

tPLH G y CL= 50 pF 
tPHL 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74AHC139 

TA=25°C 
MIN 

MIN TYP MAX 

5 7.2 1 

5 7.2 1 

4.4 6.3 1 

4.4 6.3 1 

6.5 9.2 1 

6.5 9.2 1 

5.9 8.3 1 

5.9 8.3 1 

TEST CONDITIONS 

No load, I= 1 MHz 

UNIT 
MAX 

8.5 
ns 

8.5 

7.5 
ns 

7.5 

10.5 
ns 

10.5 

9.5 
ns 

9.5 

UNIT 
MAX 

8.5 
ns 

8.5 

7.5 
ns 

7.5 

10.5 
ns 

10.5 

9.5 
ns 

9.5 

TYP UNIT 

26 pF 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS259C- DECEMBER 1995- REVISED JUNE 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output:-JTeat 
Under Teat Point 

CL 
(seeNoteA) J 

LOAD CIRCUIT 

NOTES: A. CL Includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 o, Ir= 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54AHCT139, SN7 4AHCT139 
DUAL 2·LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS2678- DECEMBER 1995- REVISED JUNE 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D}, Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT139 are dual 2-line to 4-line decoders/ 
demultiplexers designed for 4.5-V to 5.5-V Vee 
operation. These devices are designed to be used 
in high-performance memory-decoding or data
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast 
enable circuit, the delay times of these decoders 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoders is negligible. 

SN54AHCT139 .•• J OR W PACKAGE 
SN74AHCT139 ..• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1G Vee 
1A 2 15 2G 
18 3 14 2A 

1YO 4 13 28 
1Y1 5 12 2YO 
1Y2 6 11 2Y1 
1Y3 7 10 2Y2 

GND 8 9 2Y3 

SN54AHCT139 .•• FK PACKAGE 
(TOP VIEW) 

~I~~ ~I~ 

18 
3 2 1 20 19 

2A 4 18 
1YO 5 17 28 
NC 6 16 NC 

1Y1 7 15 2YO 
1Y2 8 14 2Y1 

9 10 11 12 13 

"' Cl () "' C\I >-zz>->-
~(.!) C\I C\I 

NC - No internal connection 

The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The SN54AHCT139 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN? 4AHCT139 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

SELECT 
G 

B A YO Y1 Y2 

H x x H H H 

L L L L H H 

L L H H L H 

L H L H H L 

L H H H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
de&Jgn phase of development Characteristic data and other 
speclfk:atlons are design goafs. Texas lnsb'uments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Y3 

H 

H 

H 

H 

L 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT139, SN74AHCT139 
DUAL 2·LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS267B - DECEMBER 1995 - REVISED JUNE 1996 

logic symbols (alternatives)t 

1A 

18 

1a 

2A 

28 

2G 

2 

3 

1 b 

14 

13 

15 b 

X/Y 
0 

1 
1 I::::. 

2 
21::::. 

EN 
3 

I::::. 

4 
1YO 2 

5 1A 
1Y1 3 

6 18 

7 
1Y2 

1a 
1 

1Y3 
12 

11 

10 

2YO 
2A 

2Y1 
28 

14 

13 

9 
2Y2 

2G 
15 

2Y3 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

10----01 

2 

Select { 1A 
Inputs 3 

18 -~----

20 15 

Select { 2A - 1
-

4
----1 

Inputs 13 
28 -----I 

Pin numbers shown are for tha D, DB, J, N, PW, and W packages. 
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DMUX 

G-0} 0 
1 3 

r-.... 

r-.... 

4 

5 

6 

7 

12 

11 

10 

9 

0 

1 " 

2" 

3" 

" "'-
"'-
b... 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

4 

5 

6 

7 

12 

11 

10 

9 

Data 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

Outputs 



SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS267B- DECEMBER 1995 - REVISED JUNE 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package ..................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 
SN54AHCT139 SN74AHCT139 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
loH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

!it/!iv Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 oe 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54AHCT139 SN74AHCT139 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH =-8 mA 2.5 2.4 2.4 

loL= 50µA 0.1 0.1 0.1 
VOL 4.5V 

IOL= 8 mA 0.36 0.44 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 

ice V1 =Vee or GND, lo=O 5.5 v 2 20 20 

111cc:f: 
One input at 3.4 V, 

5.5 v 1.35 1.5 1.5 
Other inputs at V cc or GND 

Ci V1 =Vee or GND 5V 4.5 

:f: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 
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v 

v 

µA 

µA 

mA 

pF 
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SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS267B - DECEMBER 1995 - REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT139 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 1 
A or B y CL= 15pF 

tPHL* 1 

tPLH* 1 
G y CL= 15pF 

tPHL* 1 

tPLH 1 
A or B y CL=50pF 

tPHL 1 

tPLH G 
1 y CL= 50 pF 

tPHL 1 

*On products compliant to MIL-PRF-38535, thrs parameter rs ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT139 

PARAMETER 
FROM TO LOAD 

TA= 2s0c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

IPLH 1 
A or B y CL= 15 pF 

tpHL 1 

tPLH 1 
G y CL= 15 pF 

tPHL 1 

tPLH 1 
A or B y CL= 50 pF 

tPHL 1 

tPLH ' 1 
G y CL= 50 pF 

tPHL 1 

UNIT 
MAX 

ns 

ns 

ns 

ns 

MAX 
UNIT 

ns 

ns 

ns 

ns 

:E operating characteristics, Vee= 5 V, TA= 25°C 

c 
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PARAMETER 

Power dissipation capacitance 

~ThxAs 
INSTRUMENTS 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 26 pF 



SN54AHCT139, SN7 4AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS267B - DECEMBER 1995 - REVISED JUNE 1996 

PARAMETER MEASUREMENT INFORMATION 

From OutputT Test 
Under Test J_Polnt 

CL T 
(see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

B. Input pulses are supplied by generators having the following characteristics: PRR $ 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS345-MAY 1996 

• Operating Range 2·V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Vee 
operation. 

The 'AHC157 feature a common strobe (G) input. 
When the strobe is high, all outputs are low. When 
the strobe is low, a 4-bit word is selected from one 
of two sources and is routed to the four outputs. 
The devices provide true data. 

The SN54AHC157 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN74AHC157 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

G A/B A B y 

H x x x L 

L L L x L 

L L H x H 

L H x L L 

L H x H H 

EPIC is a trademark of Texas Instruments lncorgorated. 

SN54AHC157 .•• J OR W PACKAGE 
SN74AHC157 ••. D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A/8 16 Vee 
1A 2 15 G 
18 3 4A 
1Y 4 48 
2A 5 4Y 
28 6 3A 
2Y 7 38 

GND 8 

SN54AHC157 ... FK PACKAGE 
(TOP VIEW) 

co () () 
:'5 I~ Z ::91CJ 

3 2 1 20 19 
4A 4 18 

5 17 48 

6 16 NC 

7 15 4Y 
8 14 3A 

9 10 11 12 13 

NC - No internal connection 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclftcatlons are design goals. Texas lnsttuments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS345 - MAY 1996 

logic symbolt 

a 
A/B 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

~EN 

~1 
1 MUX 

1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (po$itive logic) 

1A 
2 

1B 
3 

2A 
5 

2B 
6 

3A 
11 

3B 
10 

4A 
14 

4B 
13 

G 
15 

A/B 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS345 - MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee=2 v 

V1H High-level input voltage Vee= 3 v 

vee=5.5V 

Vee =2 v 

V1L Low-level input voltage Vee= 3 v 

vee=5.5V 

V1 Input voltage 

Vo Output voltage 

Vee =2V 

IOH High-level output current Vee= 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

Vee= 2 v 
IOL Low-level output current Vee=3.3V±0.3V 

Vee=5V±0.5V 

/'i.t//li.v Input transition rise or fall rate 
Vee= 3.3 v ±0.3 v 
Vee=5V±0.5V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHC157 SN74AHC157 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 ·e 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS345 - MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA =25°C SN54AHC157 SN74AHC157 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IQH=-50 µA 3V 2.9 3 2.9 2.9 

VoH 4.5 v 4.4 4.5 4.4 4.4 

loH =-4 mA 3V 2.58 2.48 2.48 

loH=-8mA 4.5 v 3.94 3.8 3.8 

2V 0.1 0.1 

IOL = 50 µA 3V 0.1 0.1 

VOL 4.5V 0.1 0.1 

loL=4 mA 3V 0.36 0.5 

loL=8 mA 4.5 v 0.36 0.5 

11 J A or B inputs V1 =Vee or GND 5.5 v ±0.1 ±1 

ice V1 =Vee or GND, IQ=O 5.5V 4 40 

Ci V1=VccorGND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
V cc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

PNPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 
AorB 

lPHL* 
y CL= 15 pF 

IPLH* 
AJB y CL=15pF 

tPHL* 

tPLH* 
G y CL= 15 pF 

tPHL* 

tPLH 
AorB y CL =50 pF 

tPHL 

tPLH 
AJB y CL =50 pF 

tPHL 

tPLH G y CL =50 pF 
tPHL 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC157 

TA =25°C 
MIN 

TYP MAX 

6.2 9.7 1 

6.2 9.7 1 

8.4 13.2 1 

8.4 13.2 1 

8.7 13.6 1 

8.7 13.6 1 

8.7 13.2 1 

8.7 13.2 1 

10.9 16.7 1 

10.9 16.7 1 

11.2 17.1 1 

11.2 17.1 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

40 

10 

MAX 

11.5 

11.5 

15.5 

15.5 

16 

16 

15 

15 

19 

19 

19.5 

19.5 

UNIT 

v 

v 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS345- MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC157 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c (INPUT) (OUTPUn CAPACITANCE MIN 
MIN TYP MAX 

tPLH 6.2 9.7 1 
Aor B y CL= 15 pF 

tPHL 6.2 9.7 1 

tPLH 
AJB 

8.4 13.2 1 y CL= 15 pF 
tPHL 8.4 13.2 1 

tPLH G 
8.7 13.6 1 y CL= 15 pF 

tPHL 8.7 13.6 1 

tPLH 8.7 13.2 1 
A orB y CL= 50 pF 

tPHL 8.7 13.2 1 

tPLH 
AJB 

10.9 16.7 1 y CL= 50 pF 
tPLH 10.9 16.7 1 

tPLH G 
11.2 17.1 1 y CL= 50 pF 

tPHL 11.2 17.1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

. 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tpLH* 

tPHL* 
Aor B y CL= 15 pF 

tPLH* 
AJB y CL= 15 pF 

tPHL* 

tPLH* G y CL= 15 pF 
tPHL* 

tPLH 
AorB y CL= 50 pF 

tpHL 

tPLH 

tpLH 
A/B y CL= 50 pF 

tPLH G y CL= 50 pF 
tpHL 

On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC157 

TA= 2s0 c 
MIN 

TYP MAX 

4.1 6.4 1 

4.1 6.4 1 

5.3 8.1 1 

5.3 8.1 1 

5.6 8.6 1 

5.6 8.6 1 

5.6 8.4 1 

5.6 8.4 1 

6.8 10.1 1 

6.8 10.1 1 

7.1 10.6 1 

7.1 10.6 1 

UNIT 
MAX 

11.5 
ns 

11.5 

15.5 
ns 

15.5 

16 
ns 

16 

15 
ns 

15 

19 
ns 

19 

19.5 

19.5 
ns 

UNIT 
MAX 

7.5 
ns 

7.5 

9.5 
ns 

9.5 

10 
ns 

10 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

12 
ns 

12 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS345- MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC157 

PARAMETER 
FROM TO LOAD 

TA= 2s0c 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 4.1 6.4 1 
A orB y CL= 15 pF 

tpHL 4.1 6.4 1 

tPLH 
A/B 

5.3 8.1 1 
y CL= 15 pF 

tPHL 5.3 8.1 1 

tpLH G 
5.6 8.6 1 y CL= 15 pF 

tPHL 5.6 8.6 1 

tPLH 5.6 8.4 1 
AorB y CL= 50 pF 

tpHL 5.6 8.4 1 

tPLH 
NB 

6.8 10.1 1 y CL= 50 pF 
tPLH 6.8 10.1 1 

tpLH G 
7.1 10.6 1 

y CL=50pF 
IPHL 7.1 10.6 1 

MAX 

7.5 

7.5 

9.5 

9.5 

10 

10 

9.5 

9.5 

11.5 

11.5 

12 

12 

~ noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

c 
c: 
0 
-f 

SN74AHC157 

"1J 
JJ 
m 

VOL(P) 

VoL(V) 

VQH(V) 

V1H(D) 

V1LJQJ_ 

PARAMETER 

Quiet output, maximum dynamic Vol 

Quiet output, minimum dynamic VOL 

Quiet output, minimum dynamic VoH 

High-level dynamic input voltage 

Low-level dynamic input voltage 

MIN MAX 

0.8 

-0.8 

3.5 

1.5 

:S NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

m 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 

::E operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

Cpd 

3-160 

Power dissipation capacitance per gate 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

No load, f = 1 MHz 20 pF 



SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

PARAMETER MEASUREMENT INFORMATION 

From Output~Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

SCLS345 - MAY 1996 

B. All input pulses are supplied by generators having the following characteristics: PRR ,s; 1 MHz, Zo = 50 n, Ir= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS347 - MAY 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic {J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Vee 
operation. 

The 'AHCT157 feature a common strobe (G) 
input. When the strobe is high, all outputs are low. 
When the strobe is low, a 4-bit word is selected 
from one of two sources and is routed to the four 
outputs. The devices provide true data. 

The SN54AHCT157 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN7 4AHCT157 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
G A/B A B y 

H x x x L 

L L L x L 

L L H x H 

L H x L L 

L H x H H 

EPIC is a trademark of Texas Instruments Incorporated. 

SN54AHCT157 ... J OR W PACKAGE 
SN74AHCT157 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A/8 16 Vee 
15 G 

18 3 14 4A 
13 48 
12 4Y 

28 6 
2Y 7 10 38 

GND 8 9 3Y 

SN54AHCT157 ... FK PACKAGE 
(TOP VIEW) 

cc 0 (.) 
~ 1::C z ~l<!l 

NC - No internal connection 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. T8188 lnsb'uments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS347 - MAY 1996 

logic symbolt 

G 
A/8 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

..bfeN 

~1 
1 MUX 
1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

1A 
2 

18 
3 

2A 
5 

28 6 

3A 11 

38 
10 

4A 14 

48 13 

G 15 

A/8 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS347 - MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ............................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo = O to V cc) . . . . . .. . . .. . . .. . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

SN54AHCT157 SN74AHCT157 

MIN MAX MIN MAX 
UNIT 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level Input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
iOH High-level output current -8 -8 mA 

loL Low-level output current 8 8 mA 

At/AV Input transition rise or fall time 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS347 - MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54AHCT157 SN74AHCT157 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

loH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH=-8mA 2.5 2.4 2.4 

IOL=50 µA 0.1 0.1 
VoL 4.5V 

IOL= 8mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

Ice V1 =Vee or GND, lo=O 5.5V 2 20 

alcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

Ci Vr=VccorGND 5V 4.5 

t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO LOAD 
ONPUT) (OUTPUT) CAPACITANCE 

MIN 

tPLH* 

tpHL* 
A or B y CL= 15 pF 

tPLH* 
NB 

tPHL* 
y CL= 15pF 

tPLH* G y CL= 15 pF 
tPHL* 

tpLH 
A or B y CL= 50 pF 

tPHL 

tPLH 

tPLH 
A/B y CL=50pF 

tPLH G y CL= 50 pF 
tpHL . 

On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT157 

TA= 25°C 
MIN 

TYP MAX 

4.1 6.4 1 

4.1 6.4 1 

5.3 8.1 1 

5.3 8.1 1 

5.6 8.6 1 

5.6 8.6 1 

5.6 8.4 1 

5.6 8.4 1 

6.8 10.1 1 

6.8 10.1 1 

7.1 10.6 1 

7.1 10.6 1 

MAX 

0.1 

0.44 

±1 

20 

1.5 

MAX 

7.5 

7.5 

9.5 

9.5 

10 

10 

9.5 

9.5 

11.5 

11.5 

12 

12 

UNIT 

v 

v 

µA 

µA 

mA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

.... \ 



SN54AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
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switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT157 

PARAMETER 
FROM TO LOAD 

TA= 2s·c (INPUT) (OUTPun CAPACITANCE MIN 
MIN TYP MAX 

tPLH 4.1 6.4 1 
AorB y CL= 15pF 

tpHL 4.1 6.4 1 

tPLH 
A/B 

5.3 8.1 1 y CL= 15 pF 
tPHL 5.3 8.1 1 

tPLH G 
5.6 8.6 1 y CL= 15 pF 

tPHL 5.6 8.6 1 

tPLH 5.6 8.4 1 
A or B y CL= 50 pF 

tPHL 5.6 8.4 1 

tpLH 
A/B 

6.8 10.1 1 y CL= 50 pF 
tPLH 6.8 10.1 1 

tPLH G 
7.1 10.6 1 y CL= 50 pF 

tpHL 7.1 10.6 1 

noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 

7.5 

7.5 

9.5 

9.5 

10 

10 

9.5 

9.5 

11.5 

11.5 

12 

12 

SN74AHCT157 
PARAMETER 

MIN MAX 

VQL{P) Quiet output, maximum dynamic VoL 0.8 

VQL(V) Quiet output, minimum dynamic VoL -0.8 

VQH{V) Quiet output, minimum dynamic VoH 

V1H{D) High-level dynamic input voltage 2 

VllJ..0.l Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 

UNIT 

c Power dissipation capacitance per gate No load, f = 1 MHz 26 pF 
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SN54AHCT157, SN74AHCT157 
QUADRUPLE 2·LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS347 - MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output~Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

Input 
(see Note BJ 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-168 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54AHC158, SN74AHC158 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
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• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastlc 
Small-Outllne (D), Shrink Small-Outllne 
(DB), Thin Shrink Small-Outllne (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Vee 
operation. 

The 'AHC158 feature a common strobe (G) input. 
When the strobe is high, all outputs are high. 
When the strobe is low, a 4-bit word is selected 
from one of two sources and is routed to the four 
outputs. These devices provide inverted data. 

The SN54AHC158 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHC158 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
G A/B A B y 

H x x x H 

L L L x H 

L L H x L 

L H x L H 

L H x H L 

EPIC is a trademark of Texas Instruments lncorperated. 

SN54AHC158 •.. J OR W PACKAGE 
SN74AHC158 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A/8 1 16 Vee 
1A 2 15 G 
18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 
28 6 11 3A 
2Y 7 10 38 

GND 8 

SN54AHC158 ... FK PACKAGE 
(TOP VIEW) 

18 
1Y 
NC 
2A 
28 

4A 
48 
NC 
4Y 

14 3A 
10 11 12 13 

NC - No internal connection 

PRODUCT PREVIEW Information concerns productl In the tonnattve or 
dealgn phaH of development Characteristic data and other 
speclflcatlons are design goats. Texn lnsb'Uments reserv11 the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 

Copyright© 1996. Texas Instruments Incorporated 
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SN54AHC158, SN74AHC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS346-MAY 1996 

logic symbolt 

G 

A/B 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

_bJ EN 

-s1 

i MUX 
1 

t:::.. 

~ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

1A 
2 

18 
3 

2A 
5 

28 
6 

3A 
11 

38 
10 

4A 
14 

49--=..:13:...._ ___ -++--r-"""I 

G 15 

A/B --.-t-<..J__J 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHC158, SN74AHC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS346 - MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 v to 7 v 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 w 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, T8tg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee= 2v 

V1H High-level input voltage Vee= 3V 

Vee= s.sv 

vee=2V 

V1L Low-level input voltage vee=3V 

Vee =5.5V 

V1 Input voltage 

Vo Output voltage 

vee=2 v 

IOH High-level output current Vee= 3.3 v ± o.3 v 

Vee = 5 v ± o.5 v 

Vee =2 v 

IOL Low-level output current Vee= 3.3 v ± o.3 v 

Vee=5V±0.5V 

Vee= 3.3 v ± o.3 v 
/'J.V/'J.v Input transition rise or fall rate 

Vee=5V±0.5V 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC158 SN74AHC158 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

o.g 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 ·e 
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SN54AHC158, SN74AHC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS346- MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54AHC158 SN74AHC158 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

loH=-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

IQH=-4 mA 3V 2.58 2.48 2.48 

IQH =-8 mA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 

loL = 50 µA 3V 0.1 0.1 

VoL 4.5V 0.1 0.1 

IQL=4mA 3V 0.36 0.5 

loL=8mA 4.5V 0.36 0.5 

,, J A or B inputs V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, IQ=O 5.5V 4 40 

"'C ci ~=Vcc_orGND 5V 4 10 

0::::0 switching characteristics over recommended operating free-air temperature range, 
C Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

c 
0 
-I 
"O 
::::0 
m s 
m 
:e 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 
AorB y CL=15pF 

tpHL* 

tpLH* 
NB y CL= 15 pF 

tpHL* 

tpLH* G y CL= 15 pF 
tPHL* 

tPLH 
A orB y CL =50 pF 

tPHL 

tpLH 

tPHL 
AJB y CL= 50 pF 

tPLH G y CL= 50 pF 
tpHL 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC158 

TA= 2s•c 
MIN 

TYP MAX 

6.2 9.7 1 

6.2 9.7 1 

8.4 13.2 1 

8.4 13.2 1 

8.7 13.6 1 

8.7 13.6 1 

8.7 13.2 1 

8.7 13.2 1 

10.9 16.7 1 

10.9 16.7 1 

11.2 17.1 1 

11.2 17.1 1 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

40 

10 

MAX 

11.5 

11.5 

15.5 

15.5 

16 

16 

15 

15 

19 

19 

19.5 

19.5 

UNIT 

v 

v 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC158, SN74AHC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS346 - MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC158 

PARAMETER 
FROM TO LOAD 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 6.2 9.7 1 
A orB y CL= 15 pF 

tPHL 6.2 9.7 1 

tPLH 
AJB 

8.4 13.2 1 
y CL= 15 pF 

tPHL 8.4 13.2 1 

tPLH G 
8.7 13.6 1 

y CL= 15 pF 
tPHL 8.7 13.6 1 

tPLH 8.7 13.2 1 
AorB y CL= 50 pF 

tPHL 8.7 13.2 1 

tPLH 10.9 16.7 1 
A/B y CL= 50 pF 

tPLH 10.9 16.7 1 

tPLH G 
11.2 17.1 1 

y CL= 50 pF 
tPHL 11.2 17.1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH" 

tPHL" 
AorB y CL= 15 pF 

tPLH" 
A/B y CL= 15 pF 

tPHL" 

tPLH" G y CL=15pF 
tPHL" 

tPLH 
AorB y CL= 50 pF 

tPHL 

tPLH 

tPLH 
A/B y CL= 50 pF 

tPLH G y CL= 50 pF 
tPHL 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC158 

TA= 25°C 
MIN 

TYP MAX 

4.1 6.4 1 

4.1 6.4 1 

5.3 8.1 1 

5.3 8.1 1 

5.6 8.6 1 

5.6 8.6 1 

5.6 8.4 1 

5.6 8.4 1 

6.8 10.1 1 

6.8 10.1 1 

7.1 10.6 1 

7.1 10.6 1 

UNIT 
MAX 

11.5 
ns 

11.5 

15.5 
ns 

15.5 

16 
ns 

16 

15 
ns 

15 

19 
ns 

19 

19.5 
ns 

19.5 

MAX 
UNIT 

7.5 
ns 

7.5 

9.5 
ns 

9.5 

10 
ns 

10 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

12 
ns 

12 

3-173 

3: 
w -> w 
a: 
a. 
lo 
::::> 
c 
0 a: 
a. 



"tJ 

SN54AHC158, SN74AHC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS346 - MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC158 

PARAMETER 
FROM TO LOAD 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 4.1 6.4 1 
Aor B y CL= 15 pF 

tPHL 4.1 6.4 1 

tPLH 
A/B 

5.3 8.1 1 y CL= 15 pF 
tPHL 5.3 8.1 1 

IPLH G 
5.6 8.6 1 y CL= 15 pF 

tPHL 5.6 8.6 1 

iPLH 5.6 8.4 1 
A or B y CL= 50 pF 

IPHL 5.6 8.4 1 

tPLH 6.8 10.1 1 
NB y CL= 50 pF 

IPLH 6.8 10.1 1 

tPLH G 
7.1 10.6 1 

y CL =50 pF 
tPHL 7.1 10.6 1 

MAX 

7.5 

7.5 

9.5 

9.5 

10 

10 

9.5 

9.5 

11.5 

11.5 

12 

12 

~ noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

c 
c 
0 

SN74AHC158 

'"'"" "tJ 
JJ m 

VOL(P) 

VQL(V) 

VOH(V) 

V1H(D) 

PARAMETER 

Quiet output, maximum dynamic VoL 

Quiet output, minimum dynamic VoL 

Quiet output, minimum dynamic VoH 

High-level dynamic input voltage 

Low-level dynamic input voltage 

MIN TYP MAX 

0.8 

-,0.8 

3.5 

1.5 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v Vll,l_Q}_ 

:$ NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

m ::E operating characteristics, V cc = 5 V, TA = 25°C 

PARAMETER 

Cpd 

3-174 

Power dissipation capacitance per gate 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 20 pF 



SN54AHC158, SN74AHC158 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

PARAMETER MEASUREMENT INFORMATION 

From Output~Test 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(seeNoteB) 

In· Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

SCLS346-MAY 1996 

B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo • 50 n, tr • 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small·Outllne (D), Shrink Small-Outline 
(DB), Thin Shrink Small·Outllne (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Vee 
operation. 

The 'AHCT158 feature a common strobe (G) 
input. When the strobe is high, all outputs are high. 
When the strobe is low, a 4-bit word is selected 
from one of two sources and is routed to the four 
outputs. The devices provide inverted data. 

The SN54AHCT158 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT158 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

G A/B A B y 

H x x x H 

L L L x H 

L L H x L 

L H x L H 

L H x H L 

EPIC is a trademark of Texas Instruments lncorperated. 

SCLS348 - MAY 1996 

SN54AHCT158 ••. J OR W PACKAGE 
SN74AHCT158 ••• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

A/8 1 16 Vee 
1A 2 15 G 
18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 
28 6 11 3A 
2Y 7 10 38 

GND 8 9 3Y 

SN54AHCT158 ... FK PACKAGE 
(TOPVIEW) 

CD 0 0 
~ 1::C Z ~I~ 

>-OO>-CD 
C\J z z C') C') 

~ 

NC - No internal connection 

4A 
48 
NC 
4Y 
3A 

Copyright Ill> 1996, Texas Instruments Incorporated PRODUCT PREVIEW lnlormallon concerns products In Iha formative or 
Citlllgn pllnt of development Chlr-auc dall and 01hlr 
speclflCltlons are dtslgn goals. TIXll lnatruments reservt1 the right to 
cnange or dlaconUnue- prodllctl wlihoutnotlce. ~lExAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-177 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS348- MAY 1996 

logic symbolt 

a 
A/B 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 
1 

2 

3 

5 

6 

11 

10 

14 

13 

bf EN 

~1 
1 MUX I:::.. 
1 

I::... 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

1A 2 

1B 
3 

2A 5 

2B 6 

3A 11 

3B 
10 

4A 14 

4B 13 

G 15 

A/B 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHCT158, SN7 4AHCT158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS348- MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 v 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O) ........................................................... -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 w 

DB package .................. 0.55 W 
N package .................... 1 .1 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

loL Low-level output current 

!i.V/J.v Input transition rise or fall time 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHCT158 SN74AHCT158 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 v 
2 2 v 

0.8 0.8 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 ns/V 

-55 125 -40 85 ·e 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS348-MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHCT158 SN74AHCT158 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

IOH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH =-8mA 2.5 2.4 2.4 

IOL= 50 µA 0.1 0.1 
VoL 4.5V 

IOL= BmA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, lo=O 5.5V 2 20 

t.lcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

Ci V1 =Vee or GND 5V 4.5 

t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH• 
A or B y CL= 15 pF 

tPHL" 

tPLH• 

tPHL" 
AIB y CL= 15 pF 

tPLH• G y CL= 15 pF 
tPHL• 

tPLH 
A or B y CL= 50 pF 

tPHL 

tPLH 

tPLH 
AJB y CL= 50 pF 

IPLH G y CL= 50 pF 
IPHL . 

On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT158 

TA= 2s·c 
MIN 

TYP MAX 

4.1 6.4 1 

4.1 6.4 1 

5.3 8.1 1 

5.3 8.1 1 

5.6 8.6 1 

5.6 8.6 1 

5.6 8.4 1 

5.6 8.4 1 

6.8 10.1 1 

6.8 10.1 1 

7.1 10.6 1 

7.1 10.6 1 

MAX 

0.1 

0.44 

±1 

20 

1.5 

MAX 

7.5 

7.5 

9.5 

9.5 

10 

10 

9.5 

9.5 

11.5 

11.5 

12 

12 

UNIT 

v 

v 

µA 

µA 

mA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHCT158, SN7 4AHCT158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS348 - MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT158 

PARAMETER 
FROM TO LOAD 

TA= 25'C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 4.1 6.4 1 
A or B y CL= 15 pF 

tPHL 4.1 6.4 1 

tPLH 
A/B 

5.3 8.1 1 y CL= 15 pF 
tPHL 5.3 8.1 1 

tPLH G 
5.6 8.6 1 

y CL= 15 pF 
tPHL 5.6 8.6 1 

tPLH 5.6 8.4 1 
AorB y CL= 50 pF 

tPHL 5.6 8.4 1 

tpLH 
AJB 

6.8 10.1 1 
y CL= 50 pF 

tpLH 6.8 10.1 1 

tPLH G 
7.1 10.6 1 y CL= 50 pF 

tPHL 7.1 10.6 1 

noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

UNIT 
MAX 

7.5 
ns 

7.5 

9.5 
ns 

9.5 

10 
ns 

10 

9.5 
ns 

9.5 

11.5 
ns 

11.5 

12 
ns 

12 

SN74AHCT15B 
PARAMETER UNIT 

MIN MAX 

VQL(P) Quiet output, maximum dynamic VQL 0.8 v 
VQL(V) Quiet output, minimum dynamic VoL -0.8 v 
VQH(V) Quiet output, minimum dynamic VoH v 
V1H(D) High-level dynamic input voltage 2 v 
V11dQ.)_ Low-level dynamic input voltage 0.8 v 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 26 pF 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS348 - MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output:-ITest 
Under Test Point 

CL 
(see Note A) T 

LOAD CIRCUIT 

Input 
(see Note Bl 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 o, Ir= 3 ns, If= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal buffers/drivers are designed 
specifically to improve the performance and 
density of 3-state memory-address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 'AHC240 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 

The SN54AHC240 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC240 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS251 A- OCTOBER 1995 - REVISED MARCH 1996 

SN54AHC240 .•• J OR W PACKAGE 
SN74AHC240 ... DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 4 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 

GND 

SN54AHC240 •.• FK PACKAGE 
(TOP VIEW) 

v ~1w olw 
?\i ~ 9>(.) ~ 

1A2 1Y1 
2Y3 2A4 
1A3 6 1Y2 
2Y2 7 2A3 
1A4 1Y3 

:;::: Cl;;(~~ 
(\J a (\J ~ (\J 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H x z 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS251A- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

19 
10E 20E 

2 18 11 9 
1A1 1Y1 2A1 2Y1 

4 16 13 7 
1A2 1Y2 2A2 2Y2 

6 14 15 5 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

19 
10E 20E 

1A1 
2 18 

1Y1 2A1 
11 9 2Y1 

4 16 13 7 
1A2 1Y2 2A2 2Y2 

6 14 15 5 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < o or v, >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:t: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS251A-OCTOBER 1995- REVISED MARCH 1996 

recommended operating conditions (see Note 3) 
SN54AHC240 SN74AHC240 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee =2 v 1.5 1.5 

V1H High-level input voltage Vee =3 v 2.1 2.1 v 

vcc=5.5V 3.85 3.85 

Vee =2V 0.5 0.5 

V1L Low-level input voltage Vee =3 v 0.9 0.9 v 

vcc=5.5V 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vee =2 v -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 -4 
mA 

Vcc=5V±0.5V -8 -8 

Vee= 2 v 50 50 µA 

IOL Low-level output current Vee= 3.3 v ± o.3 v 4 4 
mA 

Vcc=5V±0.5V 8 8 

vcc = 3.3 v ±0.3 v 100 100 
1'!.t/!J.v Input transition rise or fall rate ns/V 

Vcc=5V±0.5V 20 20 

TA Operating free-air temperature -55 125 -40 85 oc 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

IOH =-50 µA 

VOH 

loH =-4 mA 

loH =-BmA 

loL = 50 µA 

VOL 

loL=4 mA 

loL=8 mA 

1 Data inputs 
11 V1 =Vee or GND l Control inputs 

lozt 
Vo= Vee or GND, 
V1 (OE) = V1L or V1H 

ice V1 = Vee or GND, lo=O 

Ci V1 =Vee or GND 

Co Vo =Vee or GND 

t The parameter loz includes the input leakage current. 

TA= 25°C 
Vee 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5 v 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5 v 

5.5V 

5.5V 

5.5V 

5V 2.5 

5V 3.5 

~TEXAS 
INSTRUMENTS 

MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.1 

±0.25 

4 

10 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54AHC240 SN74AHC240 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 
µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS251 A- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC240 

PARAMETER 
FROM TO OUTPUT 

TA= 2s0c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tpLH* 5.3 7.5 1 

tpHL* 
A y CL= 15 pF 

5.3 7.5 1 

tpzH* 6.6 10.6 1 
OE y CL= 15 pF 

tpzL* 6.6 10.6 1 

tpHz* 
OE 

7.8 11.5 1 y CL=15pF 
tpLZ* 7.8 11.5 1 

tPLH 7.8 11 1 
A y CL= 50 pF 

tpHL 7.8 11 1 

tpzH 9.1 14.1 1 
OE y CL= 50 pF 

tpzL 9.1 14.1 1 

tpHz 
OE 

10.3 14 1 y CL =50 pF 
tpLZ 10.3 14 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A 

tPHL 

tpzH 
OE 

tpzL 

tPHZ 
OE 

tpLZ 

tpLH 
A 

tPHL 

tpzH 
OE 

tpzL 

tpHz 
OE 

tpLZ 

3-186 

TO OUTPUT 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 15 pF 

y CL= 15 pF 

y CL= 50 pF 

y CL=50pF 

y CL=50pF 

~TEXAS 
INSTRUMENTS 
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SN74AHC240 

TA= 2s0 c 
MIN 

MIN TYP MAX 

5.3 7.5 1 

5.3 7.5 1 

6.6 10.6 1 

6.6 10.6 1 

7.8 11.5 1 

7.8 11.5 1 

7.8 11 1 

7.8 11 1 

9.1 14.1 1 

9.1 14.1 1 

10.3 14 1 

10.3 14 1 

MAX 
UNIT 

9 
ns 

9 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

16 
ns 

16 

16 
ns 

16 

UNIT 
MAX 

9 
ns 

9 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

16 
ns 

16 

16 
ns 

16 



SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS251A - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC240 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH* 3.6 5.5 1 

IPHL* 
A y CL= 15pF 

3.6 5.5 1 

tpzH* 4.7 7.3 1 
OE y CL= 15pF 

tpzL* 4.7 7.3 1 

tpHz* 
OE 

5.2 7.2 1 y CL= 15pF 
tpLZ* 5.2 7.2 1 

tpLH 5.1 7.5 1 
A y CL= 50 pF 

tpHL 5.1 7.5 1 

tpzH 6.2 9.3 1 
OE y CL=50 pF 

tpzL 6.2 9.3 1 

tpHz 
OE 

6.7 9.2 1 y CL=50 pF 
tpLZ 6.7 9.2 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH 
A y CL= 15 pF 

tPHL 

tPZH 

tpzL 
OE y CL=15pF 

IPHZ 
OE y CL= 15pF 

tpLZ 

tpLH 
A y CL=50pF 

tpHL 

tpzH 
OE y CL=50pF 

tpzL 

tpHz 
OE y CL=50pF 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 

tsk(o) Output skew 
3.3V±0.3V 

5V±0.5V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

~TEXAS 
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SN74AHC240 

TA=25°C 
MIN 

TYP MAX 

3.6 5.5 1 

3.6 5.5. 1 

4.7 7.3 1 

4.7 7.3 1 

5.2 7.2 1 

5.2 7.2 1 

5.1 7.5 1 

5.1 7.5 1 

6.2 9.3 1 

6.2 9.3 1 

6.7 9.2 1 

6.7 9.2 1 

SN74AHC240 

TA=25°c 
MIN 

MIN MAX 

1.5 

1 

MAX 
UNIT 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

MAX 
UNIT 

1.5 
ns 

1 

3-187 



SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS251A-OCTOBER 1995- REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

VolJEl. Quiet output, maximum dynamic VoL 

VOl..{_\lt Quiet output, minimum dynamic VoL 

Vot:!(YL Quiet output, minimum dynamic VoH 

V1H_iD.l High-level dynamic input voltage 

V1L(D) Low-level dynamic input voltage 

SN74AHC240 

MIN TYP MAX 

0.6 

-0.6 

4.6 

3.5 

1.5 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 10 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn sy O Open 

From Output --r------~VVv--~· 0 GND Under Test 

CL I (see Note A) 

LOAD CIRCUIT 

~Vee 
Input c 

I I ov 
tPLH +--.: K tPHL 

~VOH In-Phase 
Vee 

Output I VoL 

tPHL +--.J ~ tPLH 

~VOH Out-of·Phase 
Vee Output 

VoL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tPLHitPHL Open 

tpLzitPzL Vee 
tpHzitpzH GND 

Output 
Control soo;.vcc soo;.vcc (low-level 

enabllng) I ------
tpzL---+! I+- I 

Output I l tpLz -.I ~ I 
\soo;.vcd .Ko~~~ Waveform 1 I s1 to Vee 

(see Note BJ I I 
~ I I tPHZ4! 

Output 
tpzH~ 14- I 

Waveform2 fsoo;.vcc ~H-0.3v S1 toGND 
(see Note BJ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

pf 

Vee 

OV 

=Vee 

VOL 

VoH 

=OV 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
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Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR $ 1 MHz, Zo = 50 0, tr= 3 ns, It= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 
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SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS252A - OCTOBER 1995 - MARCH 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHCT240 .•. J OR W PACKAGE 
SN74AHCT240 •.• OB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JED EC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) DIPs 

description 

10E 
1A1 

1A4 
2Y1 

GND 

Vee 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 
2A1 

These octal buffers/drivers are designed 
specifically to improve the performance and 
density of 3-state memory-address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

SN54AHCT240 ..• FK PACKAGE 

The 'AHCT240 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 

The SN54AHCT240 is characterized for 
operation over the full military temperature range 
of -55°C to 12s°C. The SN? 4AHCT240 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

EPIC is a trademark of Texas Instruments Incorporated. 

~~0~~~~~:1o~i: s~:r=~~.';;u::nt!r: :: 1.:~:::~i:.~ 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 

(each buffer/driver) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H x z 

~TEXAS 
INSTRUMENTS 

1A2 
2Y3 
1A3 
2Y2 
1A4 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

(TOP VIEW) 

'<!' ~1w olw 
f;j ~ 2>0 ~ 

3 2 1 20 19 1Y1 4 18 

5 17 2A4 
6 16 1Y2 
7 15 2A3 
8 14 1Y3 

9 10 11 12 13 

):~:;(~~ 
C\J (!) C\J ~ C\I 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS252A - OCTOBER 1995 - MARCH 1996 

logic symbolt 

19 
10E 20E 

2 18 11 9 
1A1 1Y1 2A1 2Y1 

4 16 13 7 
1A2 1Y2 2A2 2Y2 

6 14 15 5 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E 20E 
19 

2 18 
1Y1 11 9 

1A1 2A1 2Y1 

4 16 
1Y2 13 7 

1A2 2A2 2Y2 

6 14 
1Y3 15 5 

1A3 2A3 2Y3 

8 12 
1Y4 17 3 

1A4 2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
PW package ................... 0. 7 W 

Storage temperature range, T5 tg .................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

loL Low-level output current 

l!i.t/l!i.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS252A- OCTOBER 1995 - MARCH 1996 

SN54AHCT240 SN74AHCT240 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 v 
2 2 v 

0.8 0.8 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 nsN 
-55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHCT240 SN74AHCT240 
PARAMETER TEST CONDITIONS Vee 

MIN TVP MAX MIN MAX MIN MAX 

IOH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH ·-BmA 2.5 2.4 2.4 

loL=50µA .001 0.1 0.1 0.1 
VoL 4.5V 

loL=8mA 0.36 0.44 0.44 

loz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 

ice V1 = Vee or GND, lo=O 5.5V 4 40 40 

l!i.lcct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 Other inputs at Vee or GND 

I off Vo=5.5V ov 0.5" 5 

Ci V1 = VccorGND. 5V 2.5 10 10 

Co Vo= Vee or GND 5V 3 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 

~TEXAS 
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UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 
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SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS252A-OCTOBER 1995-MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT240 

PARAMETER 
FROM TO LOAD 

TA= 2s0c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tpLH" 5.4 7.4 1 
A y CL= 15 pF 

1PHL" 5.4 7.4 1 

tpzH" 7.7 10.4 1 
OE y CL= 15 pF 

tpzL" 7.7 10.4 1 

1PHZ" 
OE 

8.3 10.4 1 
y CL= 15 pF 

tpLZ* 8.3 10.4 1 

1PLH 5.9 8.4 1 
A y CL= 50 pF 

1PHL 5.9 8.4 1 

tpzH 8.2 11.4 1 
OE y CL= 50 pF 

tpzL 8.2 11.4 1 

1PHZ 8.8 11.4 1 
OE y CL= 50 pF 

tpLZ 8.8 11.4 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT240 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH 5.4 7.4 1 
A y CL= 15 pF 

IPHL 5.4 7.4 1 

!pzH 7.7 10.4 1 
OE y CL= 15 pF 

tpzL 7.7 10.4 1 

IPHZ 
OE 

8.3 10.4 1 
y CL= 15 pF 

IPLZ 8.3 10.4 1 

' IPLH 5.9 8.4 1 
A y CL= 50 pF 

IPHL 5.9 8.4 1 

tpzH 8.2 11.4 1 
OE y CL= 50 pF 

tpzL 8.2 11.4 1 

IPHZ 8.8 11.4 1 
OE y CL= 50 pF 

IPLZ 8.8 11.4 1 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHCT240 

PARAMETER Vee TA= 2s0 c 
MIN 

MIN MAX 

Is~ Output skew 5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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UNIT 
MAX 

8.5 
ns 

8.5 

12 
ns 

12 

12 
ns 

12 

9.5 
ns 

9.5 

13 
ns 

13 

13 
ns 

13 

UNIT 
MAX 

8.5 
ns 

8.5 

12 
ns 

12 

12 
ns 

12 

9.5 
ns 

9.5 

13 
ns 

13 

13 
ns 

13 

UNIT 
MAX 

1 ns 



SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS252A-OCTOBER 1995-MARCH 1996 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
SN74AHCT240 

PARAMETER UNIT 
MIN TYP MAX 

Vol£)_ Quiet output, maximum dynamic Vol 0.6 v 
VOL,M_ Quiet output, minimum dynamic Vol -0.6 v 
VoHJY)_ Quiet output, minimum dynamic VoH 4.1 v 
V1HJ.Ql_ High-level dynamic input voltage 2 v 
V1L(D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 10 pF 

PARAMETER MEASUREMENT INFORMATION 

0 Vee 

1 k.Q sy 0 Open 

From Output --r-e------'Wv--~ 0 
Under Test GND 

(see Noteck) I 
LOAD CIRCUIT 

Input _j 1.5 V 

tPLH ~ •I 
I 

Output f 1.5 V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Output 
Control 

(low-level 

TEST S1 

tPLHitPHL Open 

tpLzitpzL Vee 
tpHzitpzH GND 

1.5V 1.5V 
3V 

ov enabling) tpzL -.J -14------i1 - 1
- - - - -

Output I / tpLz -.I 14-- V 
Waveform 1 --....... 1-\ I I/ = CC 

S1 at Vee I 1.5 v I f Vov~~ VoL 

(see Note B) I I tPHZ ~ ~ 

Output tpzH ~ r- L - - - VoH 

w:~~:~~~ ___ __,/1.5V \,(>H-o.av = ov 

(see Note B) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR :S 1 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS226C - OCTOBER 1995 - REVISED MARCH 1996 

• Operating Range 2·V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

SN54AHC244 ... J OR W PACKAGE 
SN74AHC244 ... DB, DW, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal buffers/drivers are designed specifi
cally to improve the performance and density of 
3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 

The 'AHC244 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 

The SN54AHC244 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHC244 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~~:,O:T: :==~~. ';::Sent!n: :J ,e:'::~r!': 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 

1A1 
2Y4 

1A4 
2Y1 

GND ._ __ ~ 

Vee 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 

SN54AHC244 •.. FK PACKAGE 
(TOP VIEW) 

"" ~ 1w o 1w 
~ ~ ~>() ~ 

1A2 
3 2 1 1Y1 4 

2Y3 5 2A4 
1A3 6 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10111213 

;;;: ~ < )'.: ~ 
C\J C!:l C\J ~ C\J 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS226C - OCTOBER 1995 - REViSED MARCH 1996 

logic symbolt 

19 
10E 20E 

2 18 11 9 
1A1 C> 'V 1Y1 2A1 C> 'V 2Y1 

4 16 13 7 
1A2 1Y2 2A2 2Y2 

6 14 15 5 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

19 
10E 20E 

1A1 
2 18 

1Y1 2A1 11 9 
2Y1 

4 16 13 7 
2Y2 1A2 1Y2 2A2 

6 14 15 5 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 

Supply voltage range, Vee .......................................................... -0.5 v to 7 V 
Input voltage range, V1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or V1 >Vee) ...................•............................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 w 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
PW package ................... 0.7W 

Storage temperature range, T5tg .................................................... -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and outpu1 current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS226C - OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHC244 SN74AHC244 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vcc=2v 1.5 1.5 

V1H High-level input voltage Vee =3V 2.1 2.1 v 

Vee =5.5V 3.85 3.85 

Vee =2V 0.5 0.5 

V1L Low-level input voltage Vee =3V 0.9 0.9 v 

Vee= 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vcc=2v -50 -50 µA 

IOH High-level output current Vee= 3.3 v±o.3 v -4 -4 
rnA 

Vee= 5 v ±o.5 v -8 -8 

Vee =2V 50 50 µA 

loL Low-level output current Vee= 3.3 v±o.3 v 4 4 
mA 

Vee= 5 v ± o.5 v 8 8 

Vee = 3.3 v ± o.3 v 100 100 
At/llv Input transition rise or fall rate nsN 

Vee= 5 v ±0.5 v 20 20 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHC244 SN74AHC244 
PARAMETER TEST CONDITIONS vcc UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 2 1.9 1.9 

IOH =-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 v 

loH=-4mA 3V 2.58 2.48 2.48 

loH =-BrnA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 0.1 

loL=50 µA 3V 0.1 0.1 0.1 

VOL 4.5V 0.1 0.1 0.1 v 

loL=4mA 3V 0.36 0.5 0.44 

loL=8mA 4.5V 0.36 0.5 0.44 

1 Data inputs ±0.1 ±1 ±1 
11 V1 =Vee or GND 5.5V µA J Control inputs ±0.1 ±1 ±1 

loz 
Vo= Vee or GND, 

l 5.5V ±0.25 ±2.5 ±2.5 µA 
V1 (OE)• V1L or V1H 

ice V1 =Vee or GND, · lo=O 5.5V 4 40 40 µA 

Ci V1 =Vee or GND 5V 2 10 10 pf 

Co Vo= Vee or GND 5V 3.5 pF 

~ThxAs 
INSTRUMENTS 
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SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS226C - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC244 

PARAMETER 
FROM TO OUTPUT 

TA= 2s0 c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 5.8 8.4 1 

tPHL* 
A y CL= 15 pF 

5.8 8.4 1 

tpzH* 6.6 10.6 1 
OE y CL=15pF 

tpzL* 6.6 10.6 1 

tpHz* 
OE 

5 9.7 1 y CL= 15 pF 
tpLZ* 5 9.7 1 

tPLH 8.3 11.9 1 
A y CL= 50 pF 

tPHL 8.3 11.9 1 

tpzH 9.1 14.1 1 
OE y CL= 50 pF 

tpzL 9.1 14.1 1 

tpHz 
OE 

10.3 14 1 y CL= 50 pF 
tpLZ 10.3 14 1 

*On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A 

tPHL 

lpzH 
OE 

tpzL 

tPHZ 
OE 

IPLZ 

IPLH 
A 

IPHL 

lpzH 
OE 

lpzL 

IPHZ 
OE 

lpLZ 

3-198 

TO OUTPUT 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 15 pF 

y CL= 15 pF 

y CL= 50 pF 

y CL=50pF 

y CL =50 pF 

~TEXAS 
INSTRUMENTS 
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SN74AHC244 

TA= 2s·c 
MIN 

MIN TYP MAX 

5.8 8.4 1 

5.8 8.4 1 

6.6 10.6 1 

6.6 10.6 1 

5 9.7 1 

5 9.7 1 

8.3 11.9 1 

8.3 11.9 1 

9.1 14.1 1 

9.1 14.1 1 

10.3 14 1 

10.3 14 1 

UNIT 
MAX 

10 
ns 

10 

12.5 
ns 

12.5 

11 
ns 

11 

13.5 
ns 

13.5 

16 
ns 

16 

16 
ns 

16 

UNIT 
MAX 

10 
ns 

10 

12.5 
ns 

12.5 

11 
ns 

11 

13.5 
ns 

13.5 

16 
ns 

16 

16 
ns 

16 



SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS226C - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V {unless otherwise noted) {see Figure 1) 

SN54AHC244 

PARAMETER 
FROM TO OUTPUT 

TA= 25'C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 3.9 5.5 1 

tPHL* 
A y CL= 15 pF 

3.9 5.5 1 

tpzH* 4.7 7.3 1 
OE y CL= 15 pF 

tpzL* 4.7 7.3 1 

tpHz* 
OE 

5 7.2 1 y CL= 15 pF 
tpLZ* 5 7.2 1 

tPLH 5.4 7.5 1 
A y CL= 50 pF 

tPHL 5.4 7.5 1 

tpzH 6.2 9.3 1 
OE y CL= 50 pF 

tpzL 6.2 9.3 1 

tpHz 
OE 

6.7 9.2 1 
y CL= 50 pF 

tpLZ 6.7 9.2 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V {unless otherwise noted) {see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH 
A y CL= 15 pF 

tpHL 

tpzH 
OE y CL= 15 pF 

tpzL 

tpHz 
OE y CL= 15 pF 

tpLZ 

tPLH 
A y CL= 50 pF 

tPHL 

tpzH 

tpzL 
OE y CL= 50 pF 

tpHz 
OE y CL= 50 pF 

tpLZ 

output-skew characteristics, CL = 50 pF {see Note 4) 

PARAMETER Vee 

3.3 v ±0.3 v 
tsk(o) Output skew 

5 v ±0.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design. 

~TEXAS 
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SN74AHC244 

TA= 25'C 
MIN 

TYP MAX 

3.9 5.5 1 

3.9 5.5 1 

4.7 7.3 1 

4.7 7.3 1 

5 7.2 1 

5 7.2 1 

5.4 7.5 1 

5.4 7.5 1 

6.2 9.3 1 

6.2 9.3 1 

6.7 9.2 1 

6.7 9.2 1 

SN74AHC244 

TA= 25'C 
MIN 

MIN MAX 

1.5 

1 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

UNIT 
MAX 

6.5 
ns 

6.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

UNIT 
MAX 

1.5 
ns 

1 
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SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS226C-OCTOBER 1995-REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

Vo'=!.!:)_ Quiet output, maximum dynamic VoL 

VOIJY)_ Quiet output, minimum dynamic Vol 

VOHJ.V~ Quiet output, minimum dynamic VoH 

V11i(Ql_ High-level dynamic input voltage 

V1L(D) Low-level dynamic input voltage 

SN74AHC244 
UNIT 

MIN TYP MAX 

0.5 v 
-0.2 v 
4.8 v 

3.5 v 
1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for plastic surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c d Power dissipation capacitance No load, f = 1 MHz 8.6 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn s1 !4 O Open 
From Output I 'VVv / Under Test __ ,______ ,---~ 0 GND 

CL 
(see Note A) J 

TEST S1 

tpLHftPHL Open 

tpLzitpzL Vee 
tpHzitpzH GND 

LOAD CIRCUIT 

Output 
Vee 

~Vee Control 
Input c (low-level soo/ovcc soOJovcc 

I I OV enabling) I ------ ov 
tpzL -.i i.- I 

tPLH~ 14-+tPHL Output I I tPLZ -.i ~ =Vee 
~VOH I 

\soo/ovccl .Ko~~~ In-Phase Waveform 1 
I Vee s1 to Vee Output 

I VoL (see Note B) I I 
~ 

VoL 

I I tpHz~ 
tPHL -H ~ tPLH Output 

tpzH~ I'- I 
~VOH Waveform2 Jsoo/ovcc ~H-0:3v 

VoH 
Out-of-Phase 

Vee S1 to GND 
Output 

VoL (see Note B) 
=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
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Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR :5 1 MHz, Zo = 50 n, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT244, SN74AHCT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS228B - OCTOBER 1995- REVISED MARCH 1996 

• Inputs Are TIL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHCT244 ••. J OR W PACKAGE 
SN74AHCT244 .•• DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outllne 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal buffers/drivers are designed 
specifically to improve both the performance and 
density of 3-state memory-address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. 

The 'AHCT244 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 

The SN54AHCT244 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN? 4AHCT244 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

EPIC is a trademark of Texas Instruments lncorperated. 

~TEXAS 
INSTRUMENTS 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 4 17 2A4 
2Y3 16 1Y2 
1A3 15 2A3 
2Y2 14 1Y3 
1A4 13 2A2 
2Y1 12 1Y4 

GND 10 11 2A1 

SN54AHCT244 •.• FK PACKAGE 
(TOP VIEW) 

<t ~ Jw o Jw 
f\i ~ 9>0 ~ 

1A2 3 2 1 20 19 1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10111213 

~ Cl ~ <t ~ 

f\ia~~C\I 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT244, SN74AHCT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS228B - OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

1 

2 

4 

6 

8 

_t,J EN 

~ 
C> 'V 

19 
20E 

18 
1Y1 

11 
2A1 

16 
1Y2 

13 
2A2 

14 
1Y3 

15 
2A3 

12 
1Y4 

17 
2A4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E 
1 

20E 19 

1A1 2 18 1Y1 2A1 11 

1A2 4 16 1Y2 2A2 13 

1A3 6 14 1Y3 2A3 15 

1A4 8 12 1Y4 2A4 17 

C> 'V 
9 

2Y1 
7 

2Y2 
5 

2Y3 
3 

2Y4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 

absolute maximum ratings O·ver operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ................... 0.6 w 

OW package .................. 1.6 w 
N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package ................... o. 7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT244, SN74AHCT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS228B - OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHCT244 SN74AHCT244 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

loL Low-level output current 8 8 mA 

IW!J.v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54AHCT244 SN74AHCT244 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH =-8 mA 2.5 2.4 2.4 

loL=50 µA 0.1 0.1 0.1 
VoL 4.5 v 

IOL=8 mA 0.36 0.44 0.44 

loz Vo= Vee or GND 5.5 v ±0.25 ±2.5 ±2.5 

11 V1 =Vee or GND 5.5 v ±0.1 ±1 ±1 

ice V1 =Vee or GND, lo=O 5.5 v 4 40 40 

t.icct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 
Other inputs at Vee or GND 

I off Vo= 5.5V ov 0.5' 5 

Ci V1 =Vee or GND 5V 2.5 10 10 

Co Vo= Vee or GND 5V 3 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V CC· 
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UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 
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SN54AHCT244, SN74AHCT244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS228B-OCTOBER 1995-REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT244 

PARAMETER 
FROM TO LOAD 

TA= 2s•c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH• 5.4 7.4 1 
A y CL= 15 pF 

tPHL• 5.4 7.4 1 

tpZH• 7.7 10.4 1 
OE y CL= 15 pF 

tpzL• 7.7 10.4 1 

lpHz• 
OE 

5 9.4 1 y CL= 15 pF 
tpLZ• 5 9.4 1 

IPLH 5.9 8.4 1 
A y CL=50pF 

tPHL 5.9 8.4 1 

tpzH 8.2 11.4 1 
OE y CL=50pF 

tpzL 8.2 11.4 1 

tpHz 
OE 

8.8 11.4 1 y CL= 50 pF 
tpLZ 8.8 11.4 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT244 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN 

tPLH 
A y CL= 15 pF 

IPHL 

tpzH 
OE y CL= 15 pF 

tpzL 

IPHZ 
OE y CL= 15 pF 

tpLZ 

IPLH 
A y CL=50pF 

tPHL 

tpzH 
OE y CL=50pF 

tpzL 

tpHz 
OE y CL=50pF 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 

Is~ Output skew 5 V±0.5V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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TYP MAX 

5.4 7.4 1 

5.4 7.4 1 

7.7 10.4 1 

7.7 10.4 1 

5 9.4 1 

5 9.4 1 

5.9 8.4 1 

5.9 8.4 1 

8.2 11.4 1 

8.2 11.4 1 

8.8 11.4 1 

8.8 11.4 1 

SN74AHCT244 

TA= 2s·c 
MIN 

MIN MAX 

1 

UNIT 
MAX 

8.5 
ns 

8.5 

12 
ns 

12 

10 
ns 

10 

9.5 
ns 

9.5 

13 
ns 

13 

13 
ns 

13 

UNIT 
MAX 

8.5 
ns 

8.5 

12 
ns 

12 

10 
ns 

10 

9.5 
ns 

9.5 

13 
ns 

13 

13 
ns 

13 

UNIT 
MAX 

1 ns 



SN54AHCT244, SN74AHCT244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS2288 - OCTOBER 1995 - REVISED MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 
SN74AHCT244 

PARAMETER UNIT 
MIN TYP MAX 

Vo'=fEl. Quiet output, maximum dynamic VoL 0.7 v 
VOLf\.ll Quiet output, minimum dynamic Vol -0.7 v 
VOH..ffi_ Quiet output, minimum dynamic VoH 4.1 v 
V1H_(Q)_ High-level dynamic input voltage 2 v 
V1L{D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 8.2 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kO sy O Open 
From Output -i----~VV'v~--~· 

Under Test O GND 

(see Noteck) I 

TEST S1 

tPLHltPHL Open 

tpLzltpzL Vee 
tpHzttpzH GND 

Output 3V 

LOAD CIRCUIT 

Input _j 1.5 V 

tPLH ~ .. : 

I 

Control 1.5 v 1.5 v 
(low-level 

I ------ OV enabllng) 
tpzL-+! 14-- I 

~ Output I : tpLz1 =Vee 
Waveform 1 I 1.5 v I 

I 
S1 at Vee I ~OJ:..~·!_V VOL 

(see Note B) 
I I tPHZ~ ~ tpzH~ 14-

Output f 1.5 V 

Output I --- VoH 
Waveform2 

)t1.5v ~H-0.3V 
S1 atGND 

=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

(see Note B) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR.:; 1 MHz, Zo = 50 0, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2·V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC245 octal bus transceivers are designed 
for asynchronous two-way communication 
between data buses. The control-function 
implementation minimizes external timing 
requirements. 

These allow data transmission from the A bus to 
the B bus or from the B bus to the A bus, 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so 
that the buses are effectively isolated. 

The SN54AHC245 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC245 is characterized for 
operation from -40°C to 85°C. 

SN54AHC245, SN74AHC245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS230B-OCTOBER 1995- REVISED MARCH 1996 

SN54AHC245 ... J OR W PACKAGE 
SN74AHC245 ••• DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

A1 

A4 
A5 

A6 

GND 

Vee 
OE 
81 
82 
83 
84 
85 
86 

SN54AHC245 ... FK PACKAGE 
(TOP VIEW) 

A3 
A4 
A5 

A6 
A7 

C\l ~ Q:; 81w 
<( <( Cl ::> 0 

81 
82 
83 
84 
85 

FUNCTION TABLE 

INPUTS 
OUTPUT 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

EPIC is a trademark of Texas Instruments lncorgorated. 
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SN54AHC245, SN74AHC245 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS2308 - OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt logic diagram (positive logic) 

OE 

DIR 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AB 

19 

1 

2 

3 

4 

s 
6 

7 

B 

9 

..!::>I G3 
..b.I u 3EN1[BA] 

3EN2[AB] 

1..1 

w v 1 <l 

t> 

r 

..... 

..... 

........ 
~r 

..... 

..... 

_r: 
1B 

2V I~ 
17 

~ 

16 .. 
1S ......... 
14 ...._ 
13 

~ 

12 ...... 
11 ...._.. 

B1 2 
A1 ---e----1 

B2 

B3 

B4 

BS 

B6 

B7 

BB 

l-----'-"'1B"- B1 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, V cc . . . .. . . . . . . . . .. .. . . . .. . . . . . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package .................... 1.3 W 
PW package ................... 0.7 w 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

; Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC245, SN74AHC245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS230B - OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 

SN54AHC245 SN74AHC245 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee =2V 1.5 1.5 

V1H High-level input voltage Vee= 3 v 2.1 2.1 v 

vcc=5.5V 3.85 3.85 

Vee =2V 0.5 0.5 

V1L Low-level input voltage Vee =3 v 0.9 0.9 v 

Vcc=5.5V 1.65 1.65 

V1 Input voltage OE or DIR 0 5.5 0 5.5 v 

V10 Output voltage A or B 0 Vee 0 Vee v 

Vee =2 v -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 -4 
mA 

Vcc=5V±0.5V -8 -8 

Vee =2V 50 50 µA 

IOL Low-level output current Vee= 3.3 v ± o.3 v 4 4 
mA 

Vcc=5V±0.5V 8 8 

vcc = 3.3 v ± o.3 v 100 100 
/it//'i.V Input transition rise or fall rate ns/V 

Vee= 5 v ± o.5 v 20 20 

TA Operating free-air temperature -55 125 -40 85 'C 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX 

2V 1.9 2 

IOH =-50 µA 3V 2.9 3 

VoH 4.5 v 4.4 4.5 

IOH =-4 mA 3V 2.58 

loH =-8 mA 4.5 v 3.94 

2V 0.1 

IOL = 50 µA 3V 0.1 

VoL 4.5 v 0.1 

IOL=4 mA 3V 0.36 

IOL=8 mA 4.5V 0.36 

1 A or B inputs ±0.1 
1, V1 =Vee or GND 5.5 v 

loEorDIR ±0.1 

lozt 
Vo= Vee or GND, 

5.5 v ±0.25 
V1 (OE) = V1L or V1H 

ice V1 =Vee or GND, lo=O 5.5 v 4 

Ci l OE or DIR inputs v, =Vee or GND 5V 2.5 10 

Cio I A or B inputs v, =Vee or GND 5V 4 

t The parameter loz includes the input leakage current. 
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SN54AHC245 SN74AHC245 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 
µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC245, SN74AHC245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS2308 - OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otheiwise noted) (see Figure 1) 

SN54AHC245 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH* 5.8 8.4 1 

tPHL* 
A or B B or A CL= 15 pF 

5.8 8.4 1 

tpzH* 
OE 

8.5 13.2 1 
A or B CL= 15 pF 

tpzL* 8.5 13.2 1 

tpHz* 
OE 

8.9 12.5 1 

tpLZ* 
A orB CL= 15 pF 

8.9 12.5 1 

tPLH 8.3 11.9 1 
A or B B or A CL=50pF 

tPHL 8.3 11.9 1 

tpzH 11 16.7 1 
OE A or B CL= 50 pF 

tpzL 11 16.7 1 

tpHz 
OE 

11.5 15.8 ·1 
A or B CL =50 pF 

tpLZ 11.5 15.8 1 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otheiwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A orB 

tPHL 

tpzH 
OE 

tpzL 

tpHz 
OE 

tpLZ 

tPLH 
AorB 

tpHL 

tpzH 
OE 

tpzL 

tpHz 
OE 

tpLZ 
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TO OUTPUT 
(OUTPUT) CAPACITANCE 

B or A CL= 15 pF 

A orB CL= 15 pF 

A orB CL= 15 pF 

B or A CL= 50 pF 

A orB CL= 50 pF 

AorB CL= 50 pF 
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SN74AHC245 

TA= 2s·c 
MIN 

MIN TYP MAX 

5.8 8.4 1 

5.8 8.4 1 

8.5 13.2 1 

8.5 13.2 1 

8.9 12.5 1 

8.9 12.5 1 

8.3 11.9 1 

8.3 11.9 1 

11 16.7 1 

11 16.7 1 

11.5 15.8 1 

11.5 15.8 1 

UNIT 
MAX 

10 
ns 

10 

15.5 
ns 

15.5 

15.5 
ns 

15.5 

13.5 
ns 

13.5 

19 
ns 

19 

18 
ns 

18 

UNIT 
MAX 

10 
ns 

10 

15.5 
ns 

15.5 

15.5 
ns 

15.5 

13.5 
ns 

13.5 

19 
ns 

19 

18 
ns 

18 



SN54AHC245, SN74AHC245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS230B- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

SN54AHC245 

PARAMETER 
FROM TO OUTPUT 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH* 4 5.5 1 

tPHL* 
AorB BorA CL= 15pF 

4 5.5 1 

tpzH* 5.8 8.5 1 
OE AorB CL=15pF 

tpzL* 5.8 8.5 1 

tpHz* 
OE 

5.6 7.8 1 
AorB CL=15pF 

lpLZ* 5.6 7.8 1 

IPLH 5.5 7.5 1 
AorB BorA CL=50 pF 

tPHL 5.5 7.5 1 

tpzH 7.3 10.6 1 
OE AorB CL=50pF 

tpzL 7.3 10.6 1 

tPHZ 
OE 

7 9.7 1 
AorB CL=50pF 

tpLZ 7 9.7 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

SN74AHC245 

PARAMETER 
FROM TO OUTPUT 

TA= 2s•c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 4 5.5 1 
AorB BorA CL=15pF 

tPHL 4 5.5 1 

tpzH 5.8 8.5 1 
OE" AorB CL=15pF 

tpzL 5.8 8.5 1 

tpHz 
OE 

5.6 7.8 1 
AorB CL= 15pF 

tpLZ 5.6 7.8 1 

tPLH 5.5 7.5 1 
AorB BorA CL=50pF 

tPHL 5.5 7.5 1 

tpzH 7.3 10.6 1 
OE AorB CL= 50 pF 

tpzL 7.3 10.6 1 

tPHZ 
OE 

7 9.7 1 
AorB CL=50 pF 

tpLZ 7 9.7 1 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHC245 

PARAMETER Vee TA=25°C 
MIN 

MIN MAX 

3.3V±0.3V 1.5 
tsk(o) Output skew 

5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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UNIT 
MAX 

6.5 
ns 

6.5 

10 
ns 

10 

9.2 
ns 

9.2 

8.5 
ns 

8.5 

12 
ns 

12 

11 
ns 

11 

MAX 
UNIT 

6.5 
ns 

6.5 

10 
ns 

10 

9.2 
ns 

9.2 

8.5 
ns 

8.5 

12 
ns 

12 

11 
ns 

11 

UNIT 
MAX 

1.5 
ns 

1 
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SN54AHC245, SN74AHC245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS230B- OCTOBER 1995 - REVISED MARCH 1996 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

PARAMETER 

Vol.ff')_ Quiet output, maximum dynamic VoL 

VOl:ffi Quiet output, minimum dynamic VoL 

VOHJl.I)_ Quiet output, minimum dynamic VoH 

YIHJ.0_ High-level dynamic input voltage 

YIL(D) Low-level dynamic input voltage 

SN74AHC245 

MIN TYP MAX 

0.9 

-0.9 

4.3 

3.5 

1.5 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per transceiver No load, f = 1 MHz 14 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1kn s1 ~ OOpen 
From Output __ 1.._ ___ ___,'VIA-----'/ 0 GND 

Under Test 

CL I (see Note A) 

TEST S1 

tPLHitPHL Open 

tpLzltpzL Vee 
tpHzitpzH GND 

LOAD CIRCUIT 

Output 
Vee 

~Vee Control 
soo;.vcc soo/oVcc Input c (low-level 

I I OV enabling) I ------ ov 
tpzL -.i 14- I 

tPLH +--.! M IPHL Output I I tpLz1 ~ =Vee 

In-Phase ~VOH Waveform 1 I 50%VCCj I 
Vee s1 to Vee VoL+ 0.3V 

Output I VOL I VoL (see Note B) 
I I tpHz~ 

~----

tPHL --J.---.1 ~ tpLH Output 
tpzH~ ~ I 

~VOH Waveform 2 
/so%Vcc 'Z"H--0:3\i VoH 

Out-of-Phase 
Vee S1 to GND 

Output 
VOL (see Note B) 

=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
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Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• EPIC™ {Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline {OW), Shrink Small-Outline 
{DB), Thin Shrink Small-Outline {PW), and 
Ceramic Flat {W) Packages, Ceramic Chip 
Carriers {FK), and Standard Plastic {N) and 
Ceramic {J) 300-mil DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

The 'AHCT245 allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at the direction
control (DIR) input. The output-enable (OE) input 
can be used to disable the device so that the 
buses are effectively isolated. 

The SN54AHCT245 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN? 4AHCT245 is 
characterized for operation from -40°C to 85°C. 

SN54AHCT245, SN74AHCT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS2338 - OCTOBER 1995 - REVISED MARCH 1996 

SN54AHCT245 ••. J OR W PACKAGE 
SN74AHCT245 •.. DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

Vee 
A1 OE 

A2 81 
A3 82 
A4 83 

84 
85 

A7 86 
AS 87 

GND 88 

SN54AHCT245 .•. FK PACKAGE 
(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

C\I ~ ff 81w 
<{ <{ 0 > 0 

81 
82 
83 
84 
85 

FUNCTION TABLE 

INPUTS 

OE DIR 
OPERATION 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~~~:1o~:i;: s~~r=~~~s1;~U:~!r:S g[ te:~~:g~m~':i 
standard warranty. Production processing does not necessarlly Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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logic symbolt 

OE 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

19 

1 

2 

3 

4 

5 

6 

7 

s 
9 

b G3 

-0 3 EN1 [BA] 
3 EN2 [AB] 

...._ 
_["' 

...._ 

G 
V1 <l 

~ t> 2V 
_. .. .... ...... 

,.. ..... .. .... ...... 
__., 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

A 1 -2------<--1 
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To Seven Other Channels 
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17 

16 

15 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

BS 

1S B1 



SN54AHCT245, SN74AHCT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS233B - OCTOBER 1995 - REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V 1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°e (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package .................... 1.3 W 
PW package ................... o. 7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions {see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

loL Low-level output current 

/'J.t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
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SN54AHCT245 

MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 

-8 

8 

20 

-55 125 

SN74AHCT245 
UNIT 

MIN MAX 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 ns/V 

-40 85 ·e 
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SN54AHCT245, SN74AHCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS233B - OCTOBER 1995 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0 c SN54AHCT245 SN74AHCT245 
PARAMETER TEST CONDITIONS Vee 

MIN 

loH =-50 µA 3.15 
VoH 4.5V 

loH =-8mA 2.5 

IOL = 50 µA 
VOL 4.5V 

IOL = 8 mA 

loz lA or B inputst Vo= Vee or GND 5.5V 

11 IoEorDIR V1 =Vee or GND 5.5V 

Ice V1 =Vee or GND, lo=D 5.5V 

~ice* 
One input at 3.4 V, 

5.5V 
Other inputs at Vee or GND 

I off Vo=5.5V av 
Ci I OE or DIR V1 =Vee or GND 5V 

Cio l A or B inputs V1 =Vee or GND 5V 

•On products compliant to MIL-PRf-38535, this parameter does not apply. 
t For 1/0 ports, the parameter loz includes the input leakage current. 

TYP MAX MIN MAX MIN 

3.65 3.15 3.15 

2.4 2.4 

0.1 0.1 

0.36 0.44 

±0.25 ±2.5 

±0.1 ±1 

4 40 

1.35 1.5 

0.5' 

2.5 10 

4 

:I: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V CC· 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH' 
AorB B or A CL= 15 pf 

tPHL' 

tpZH' 
OE A orB CL= 15 pf 

tpzL' 

tpHz' 
OE A or B CL= 15pf 

tpLZ' 

tPLH 
A orB B or A CL =50 pf 

tPHL 

tpzH 
OE A or B CL= 50 pf 

tpzL 

tPHZ 
OE A orB CL= 50 pf 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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TA= 25°C 
MIN 

TYP MAX 

4.5 7.7 1 

4.5 7.7 1 

8.9 13.8 1 

8.9 13.8 1 

9.2 14.4 1 

9.2 14.4 1 

5.3 8.7 1 

5.3 8.7 1 

9.7 14.8 1 

9.7 14.8 1 

10 15.4 1 

10 15.4 1 

MAX 

0.1 

0.44 

±2.5 

±1 

40 

1.5 

5 

10 

MAX 

8.5 

8.5 

15 

15 

15.5 

15.5 

9.5 

9.5 

16 

16 

16.5 

16.5 

UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pf 

pf 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHCT245, SN74AHCT245 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCLS233B- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT245 

PARAMETER FROM TO LOAD 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

IPLH 4.5 7.7 1 
AorB BorA CL= 15 pf 

IPHL 4.5 7.7 1 

lpzH 8.9 13.8 1 
OE AorB CL= 15 pf 

IPZL 8.9 13.8 1 

IPHZ 
OE 

9.2 14.4 1 
AorB CL·15pF 

IPLZ 9.2 14.4 1 

IPLH 5.3 8.7 1 
AorB BorA CL·50pF 

IPHL 5.3 8.7 1 

tpzH 9.7 14.8 1 
OE AorB CL=50pF 

tpzL 9.7 14.8 1 

tpHz 
OE 

10 15.4 1 
AorB CL=50pF 

tpLZ 10 15.4 1 

output-skew characteristics, CL = 50 pf (see Note 4) 
SN74AHCT245 

PARAMETER Vee TA=25°C 
MIN 

MIN MAX 

ts~ Output skew 5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pf, TA = 25°C (see Note 5) 

UNIT 
MAX 

8.5 
ns 

8.5 

15 
ns 

15 

15.5 
ns 

15.5 

9.5 
ns 

9.5 

16 
ns 

16 

16.5 

16.5 
ns 

UNIT 
MAX 

1 ns 

SN74AHCT245 
PARAMETER UNIT 

MIN TYP MAX 

Vol:!.!Yl. Quiet output, minimum dynamic VoH 4 v 
V1HJ_D_l_ High-level dynamic input voltage 2 v 
V1L(D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per transceiver No load, f = 1 MHz 13 pF 

~lExAs 
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SN54AHCT245, SN74AHCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS233B-OCTOBER 1995- REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn sy o Open 
From Output -r----~w.--~· 

Under Test 0 GND 

CL 
(see Note A) I 

TEST S1 

tpLHitPHL Open 
tpLzltpzL Vee 
tpHzitpzH GND 

Output 

LOAD CIRCUIT Control 1.5 V 1.5 V 
3V 

(low-level 
enabling) t __.J---'""""Y------ OV 

PZL ~1 14-- I I 
I I tPLZ -.i 14"-

0utput ---.-1 '"'\' 1 1 ---- = Vee 
Waveform 1 1 5V I I/ 

S1 at Vee I . I £ VoL+O.~V VoL 

Input __jr-1.5-V----..-} 1.5 ;--- : : 

tPLH ~ •I ~ .,1 tPHL 
I I 

(see Note B) I I tpHz ~ i.-
tpzH -+j j4-- I 

I ~--VoH 
Output / 1.5 V 1.5 V 

-----· VoL 

Output 
Waveform2 

S1 atGND 
(see Note Bl ___ _, 

I ---- VoH 
VoH -0.3V 1.5 v 

=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR,; 1 MHz, Zo = 50 0, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS349 - MAY 1996 

• Operating Range 2·V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Vee 
operation. 

The 'AHC257 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
(OE) input is at a high logic level. 

The SN54AHC257 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC257 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE A/B A B y 

H x x x z 
L L L x L 

L L H x H 

L H x L L 

L H x H H 

EPIC is a trademark of Texas Instruments lncoworated. 

SN54AHC257 ... J OR W PACKAGE 
SN74AHC257 .•• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A/8 16 Vee 
1A 2 15 OE 

18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 
28 6 11 3A 
2Y 7 10 38 

GND 8 9 3Y 

SN54AHC257 ... FK PACKAGE 
(TOP VIEW) 

ID () ()IUJ 
~ 1~ z Yo 

18 
3 2 1 20 19 

4A 4 18 
1Y 5 17 48 
NC 6 16 NC 

2A 7 15 4Y 
28 8 14 3A 

9 10111213 

NC - No internal connection 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase ot development Characteristic data and other 
specifications are dt1lgn goals. Texas Instruments reserves the right to 
change or dlsconttnue these products without notice. ~TEXAS 

INSTRUMENTS 

Copyright© 1996. Texas Instruments Incorporated 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

"tJ 

SCLS349 - MAY 1996 

logic symbolt 

OE 

A/8 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

_bJ EN 

~1 
1 MUX 

1 "' 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

~ OE _15_(1 

c C A/8 ____ __, 

0 
-4 
"tJ 
::XJ 1A~2~~~-+-+--t 
m 
:::$ 18-3----+-+-~ 
m 

== 2A 5 

28 6 

3A 11 

4A 14 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS349-MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee+ 0.5 v 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, T519 ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee =2 v 

V1H High-level input voltage Vee =3 v 

vee=5.5V 

Vee=2 v 

V1L Low-level input voltage Vee= 3 v 

vee=5.5V 

V1 Input voltage 

Vo Output voltage 

Vee =2V 

IOH High-level output current vee = 3.3 v ± o.3 v 

Vee=5V±0.5V 

vee = 2 v 

IQL Low-level output current Vee= 3.3 v ± o.3 v 

Vee=5V±0.5V 

tit/tiv Input transition rise or fall rate 
Vee= 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 
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SN54AHC257 SN74AHC257 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 'e 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS349 - MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54AHC257 SN74AHC257 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IOH=-50 µA 3V 2.9 3 2.9 2.9 

VoH 4.5 v 4.4 4.5 4.4 4.4 

IOH=-4mA 3V 2.58 2.48 2.48 

IOH =-8 mA 4.5 v 3.94 3.8 3.8 

2V 0.1 0.1 

IOL = 50 µA 3V 0.1 0.1 

VOL 4.5 v 0.1 0.1 

IOL=4 mA 3V 0.36 0.5 

IOL=8mA 4.5 v 0.36 0.5 

11 V1 =VccorGND 5.5 v ±0.1 ±1 

ice V1 =Vee or GND, lo=O 5.5 v 4 40 

loz V1 =Vee or GND 5.5 v ±0.25 ±2.5 

Ci V1 =Vee or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V {unless otherwise noted) {see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 
AorB 

tPHL* 
y CL= 15 pF 

tPLH* 

tPHL* 
A/B y CL= 15 pF 

tpzH* 
OE y CL= 15 pF 

tpzL* 

tpHz* 
OE y CL= 15 pF 

tpLZ* 

tpLH 
AorB y CL =50 pF 

tPHL 

tPLH 
AtB y CL= 50 pF 

tPHL 

tpzH 
OE y CL=50pF 

tpzL 

tpHz 
OE y CL=50 pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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TA= 2s0 c 
MIN 

TYP MAX 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

40 

±2.5 

10 

MAX 

UNIT 

v 

v 

µA 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS349- MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC257 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 
AorB y CL= 15 pF 

IPHL 

IPLH 
A/B y CL= 15 pF 

IPHL 

tpzH 
OE y CL= 15pF 

tpzL 

tpHz 
OE y CL=15pF 

lpLZ 

IPLH 
A or B y CL= 50 pF 

tpHL 

IPLH 

tPHL 
A/B y CL= 50 pF 

tpzH 
OE y CL= 50 pF 

tpzL 

tpHz 
OE y CL= 50 pF 

IPLZ 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

IPLH' 
A or B y CL= 15 pF 

tPHL' 

tPLH' 
NB y CL= 15 pF 

tpHL' 

tpzH' 
OE y CL= 15 pF 

tpzL' 

tpHz' 
OE y CL= 15 pF 

tpLZ' 

tpLH 
A orB y CL= 50 pF 

IPHL 

IPLH 
NB y CL= 50 pF 

IPHL 

tpzH 
OE y CL= 50 pF 

tpzL 

IPHZ 
OE y CL= 50 pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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TA= 2s·c 
MIN 

TYP MAX 

UNIT 
MAX 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 
MAX 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS349 - MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC257 

PARAMETER 
FROM TO LOAD 

TA=25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

lPLH 
A or B y CL= 15 pF 

lPHL 

lPLH 

lPHL 
AJB y CL= 15 pF 

tpzH 
OE y CL= 15 pF 

tpzL 

tpHz 
OE y CL= 15 pF 

tpLZ 

tPLH 
A or B y CL= 50 pF 

tPHL 

tpLH 

tpHL 
A/B y CL= 50 pF 

tpzH 
OE y CL= 50 pF 

tpzL 

tpHz 
OE y CL= 50 pF 

tpLZ 

MAX 

~ noise characteristics Vee= 5 V, CL= 50 pf, TA= 25°C (see Note 4) 

"'C 
::D m 
< -m 

== 

SN74AHC257 
PARAMETER 

MIN TYP MAX 

VoL(P) Quiet output, maximum dynamic Vol 0.8 

VoL(V) Quiet output, minimum dynamic VoL -0.8 

VoH(V) Quiet output, minimum dynamic VoH 

V1H(D) High-level dynamic input voltage 3.5 

VllJPl Low-level dynamic input voltage 1.5 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

Cpd Power dissipation capacitance 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS349-MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

-_______ 1 Ak?_~ __ _,s1 !4 o Open 
From Output I v v v- / 

Under Test 0 GND 

CLT 

tpLHllPHL Open 

tpLzllPZL Vee 
tpHzitpzH GND 

LOAD CIRCUIT 

~ 
Vee 

Output 
Vee 

Input 
Control 

so%Vcc soo;.vcc (low-level 
I I OV enabling) I ------ OV 

tPLH +--.: K tpHL 
tpzL~ I+- I 

Output I I tpLz _..i ~ =Vee ~VOH I I 
In-Phase 

Vee Waveform 1 
I soo;. Vcc1 I 

Output s1 to Vee VoL+0.3V 
I VoL I ---- VOL 

tPHL --J.---.j ~ tpLH 
(see Note Bl 

I I tPHZ-+! ~ 
Output 

tpzH~ 14--- I 
~VOH I ---- VOH 

Out-of-Phase 
Vee 

Waveform2 
so%Vcc VoH-0.3 V 

Output 
VOL 

S1 toGND 
=OV 

(see Note B) 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR :> 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT257, SN74AHCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS351-MAY 1996 

• Inputs Are TTL-Voltage Compatlble 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPS 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Vee 
operation. 

The 'AHCT257 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
(OE) input is at the high logic level. 

The SN54AHCT257 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT257 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE A/B A B y 

H x x x z 
L L L x L 

L L H x H 

L H x L L 

L H x H H 

EPIC is a trademark of Texas Instruments Incorporated. 

SN54AHCT257 ... J OR W PACKAGE 
SN74AHCT257 ..• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A/8 16 Vee 
1A 2 15 OE 

18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 

38 
3Y 

SN54AHCT257 .•. FK PACKAGE 
(TOP VIEW) 

co () 0 ILU 
-;:: I~ z .Jo 

18 3 2 1 20 19 4A 4 18 
1Y 5 17 48 

NC 6 16 NC 

2A 7 15 4Y 
28 8 14 3A 

9 10 11 12 13 

>- Cl () >- co 
C\I z z"'"' 

C!J 

NC - No internal connection 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT257, SN74AHCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS351 - MAY 1996 

logic symbolt 

OE 

A/B 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

15 
1 

2 

3 

5 

6 

11 

10 

14 

13 

_.b,[EN 

~1 
1 MUX 

" 1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

3B 10 

4A 14 

4B 13 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHCT257, SN74AHCT257 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS351 - MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc ................................... , . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ............................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo = o to V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except lor the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level Input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

loL Low-level output current 

AVAv Input transition rise or fall time 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT257 

MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 
-8 

8 

20 

-55 125 

SN74AHCT257 

MIN MAX 
UNIT 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 nsN 

-40 85 •e 
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SN54AHCT257, SN74AHCT257 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS351 - MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54AHCT257 SN74AHCT257 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

loH=-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH =-BmA 2.5 2.4 2.4 

IOL= 50 µA 0.1 0.1 
VoL 4.5V 

IOL= 8 mA 0.36 0.44 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, lo=O 5.5V 4 40 

Alcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

Iott Vo=5.5 V av 0.5 

loz V1 =Vee or GND 5.5V ±0.25 :t2.5 

Ci V1 =Vee or GND 5V 2 10 

t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than 0 V or V CC· 

""D switching characteristics over recommended operating free-air temperature range, 
lJ V cc = 5 'I/ ± 0.5 V (unless otherwise noted) (see Figure 1) 

0 
0 
c 
0 
-I 
""D 
lJ 
m s 
m ::: 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH' 

tpHL' 
AorB y CL= 15 pF 

tpLH' 

tpHL' 
A/B y CL= 15 pF 

tpzH' 
OE y CL= 15 pF 

tpzL' 

tpHz" 

tpLZ' 
OE y CL= 15 pf 

tpLH 
AorB y CL= 50 pF 

tpHL 

tpLH 

tPLH 
A/B y CL= 50 pF 

tpzH 
OE y CL= 50 pF 

tpzL 

tpHZ 
OE y CL= 50 pF 

tpLZ . 
On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT257 

TA= 2s·c 
MIN 

TYP MAX 

MAX 

0.1 

0.44 

±1 

40 

1.5 

5 

:t2.5 

10 

MAX 

UNIT 

v 

v 

µA 

µA 

mA 

J.IA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHCT257, SN74AHCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS351 - MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT257 

PARAMETER 
FROM TO LOAD 

TA= 25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 
A or B y CL= 15 pF 

tPHL 

tPLH 
A/B y CL= 15 pF 

tPHL 

tpZH 
OE y CL= 15 pF 

tpzL 

tpHz 

tpLZ 
OE y CL= 15 pF 

tPLH 
A or B y CL= 50 pF 

tPHL 

tPLH 

tPLH 
A/B y CL =50 pF 

tpzH 
OE y CL= 50 pF 

tpzL 

tpHz 
OE y CL= 50 pF 

tpLZ 

noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 

SN74AHCT257 
PARAMETER 

MIN MAX 

VOL(P) Quiet output, maximum dynamic VoL 0.8 

VoL(V) Quiet output, minimum dynamic VoL -0.8 

VOH(V) Quiet output, minimum dynamic VoH 

V1H(D) High-level dynamic input voltage 2 

V1'=l.Q)_ Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance 
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SN54AHCT257, SN74AHCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS351- MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn s1 Jl o Open 
From Output -r----vvv~--_,/ 0 GND 

Under Test 

CLI 
LOAD CIRCUIT 

TEST 

tpuiJtPHL 
tpLzitpzL 
tpHzitpzH 

S1 
Open 

Vee 
GND 

3V 
Input 

Output 
Control 

(low-level 1·5 V ~=-~--- OV 
enabling) I -,-~---ii 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Output 
Waveform 1 

s1 to Vee 
(see Note BJ 

Output 
Wavetorm2 

S1 to GND 
(see Note B) 

tpzL~ -
I I tpLz -.i I.. 

--.......... 1 I i-___ =Vee 
I 

I 
I 
I 

tpzH _., 

1.sv I VoL+o.av 

I tpHz--i i.----- Vol 

~ 
1----.I,_ ____ VoH 

1.SV VoH-0.3 V 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3·232 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :s; 1 MHz, Zo = 50 Q, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC258, SN74AHC258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS350 - MAY 1996 

• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Vee 
operation. 

The 'AHC258 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output enable 
(OE) input is at a high logic level. 

The SN54AHC258 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4AHC258 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE A/B A B y 

H x x x z 
L L L x H 

L L H x L 

L H x L H 

L H x H L 

EPIC is a trademark of Texas Instruments Incorporated. 

SN54AHC258 ••. J OR W PACKAGE 
SN74AHC258 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

A/8 16 Vee 
1A 2 15 OE 
18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 
28 6 11 3A 
2Y 7 10 38 

GND 8 9 3Y 

SN54AHC258 •.• FK PACKAGE 
(TOP VIEW) 

Cll () ()/W 
~I~ Z -Jlo 

18 4A 
48 
NC 

2A 4Y 
28 3A 

NC - No internal connection 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC258, SN74AHC258 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

'"tJ 

SCLS350-MAY 1996 

logic symbolt 

OE 
A/8 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 

1 

2 

3 

5 

6 

11 

10 

14 

13 

..r:::,f EN 

~1 
1 MUX 

'V ~ 
1 

i:,,,. 

~ 

i:,,,. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

~ OE --'15-c 1 

c C A/8 ____ _, 

0 
-I 
'"tJ 
:JJ 1A~2~~~~+-+--t 
m 
~ 18~3~~~~+-+--I 
m 
~ 2A 5 

28 6 

3A 11 

38 10 

4A 14 

48 13 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHC258, SN74AHC258 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS350 - MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ........................................................... -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 w 
N package .................... 1.1 w 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

vee=2 v 

V1H High-level input voltage vee = 3 v 

vee=5.5 v 

Vee =2V 

V1L Low-level input voltage vee = 3 v 

Vee=5.5V 

V1 Input voltage 

Vo Output voltage 

vee=2v 

IOH High-level output current Vee = 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

Vee =2V 

IOL Low-level output current Vee= 3.3 v ± o.3 v 

Vee= 5 v ± o.5 v 

Vee= 3.3 v ± o.3 v 
/it//iv Input transition rise or fall rate 

Vee= 5 v ± o.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHC258 SN74AHC258 

MIN MAX MIN MAX 
UNIT 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 ·e 
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SN54AHC258, SN74AHC258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS350-MAY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54AHC258 SN74AHC258 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

2V 1.9 2 1.9 1.9 

IQH =-50 µA 3V 2.9 3 2.9 2.9 

VQH 4.5V 4.4 4.5 4.4 4.4 

loH=-4 mA 3V 2.58 2.48 2.48 

IQH =-8 mA 4.5 v 3.94 3.8 3.8 

2V 0.1 0.1 

IQL = 50 µA 3V 0.1 0.1 

Vol 4.5V 0.1 0.1 

IQL=4mA 3V 0.36 0.5 

IQL= 8mA 4.5V 0.36 0.5 

11 V1=VccorGND 5.5V ±0.1 ±1 

ice V1 =Vee or GND, lo=O 5.5V 4 40 

ioz V1 =Vee or GND 5.5V ±0.25 ±2.5 

Ci V1 =Vee or GND 5V 4 10 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 

tPHL* 
A or B y CL= 15 pF 

tPLH* 
A/B y CL= 15pF 

IPHL* 

lpZH" 
OE y CL= 15 pF 

tpzL* 

tpHz* 
OE y CL= 15 pF 

tpLZ* 

tPLH 
Aor B y CL =50 pF 

tPHL 

IPLH 
AJB y CL= 50 pF 

IPHL 

lpZH 
OE y CL= 50 pF 

tpzL 

tPHZ 
OE y CL= 50 pF 

lpLZ 

*On products compliant to MIL-PRF-38535, this parameter 1s ensured but not production tested. 
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TA= 2s0 c 
MIN 

TYP MAX 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

±1 

40 

±2.5 

10 

MAX 

UNIT 

v 

v 

µA 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC258, SN74AHC258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
SCLS350- MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC258 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 

tPHL 
AorB y CL=15pF 

tpLH 
AfB y CL= 15 pF 

tPHL 

tpzH 
OE y CL=15pF 

tpzL 

tpHz 
OE y CL=15pF 

tpLZ 

tPLH 
AorB y CL=50pF 

tPHL 

tPLH 
A/B y CL=50pF 

tPHL 

tpzH 
OE y CL=50 pF 

tPZL 

tpHz 
OE y CL= 50 pF 

tpLZ 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH• 
AorB 

tPHL• 
y CL= 15pF 

tPLH• 
/i..JB y CL=15pF 

tPHL• 

tpzH• 
OE y CL= 15pF 

tpzL• 

tpHz• 
OE y CL=15pF 

tpLZ• 

tPLH 
AorB y CL=50pF 

tPHL 

IPLH 
AfB y CL= 50 pF 

tPHL 

tpzH 
OE y CL=50pF 

tpzL 

tPHZ 
OE y CL=50pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC258 

TA=2s·c 
MIN 

TYP MAX 

UNIT 
MAX 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 
MAX 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54AHC258, SN74AHC258 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
SCLS350-MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC258 

PARAMETER 
FROM TO LOAD 

TA= 2s·c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 
A or B y CL= 15 pF 

tPHL 

tPLH 

IPHL 
AJB y CL= 15 pF 

tpzH 
OE y CL= 15 pF 

tpzL 

tpHz 
OE y CL=15pF 

tpLZ 

tPLH 
A or B y CL= 50 pF 

IPHL 

tPLH 
AJB y CL= 50 pF 

tPHL 

tpzH 
OE y CL=50 pF 

tpzL 

tpHz 
OE y CL=50pF 

tpLZ 

MAX 

~ noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

"'tJ :a m s 
m :e 

SN74AHC258 
PARAMETER 

MIN TYP MAX 

VoL(P) Quiet output, maximum dynamic VoL 0.8 

VoL(V) Quiet output, minimum dynamic VoL -0.8 

VOH(V) Quiet output, minimum dynamic VoH 

V1H(D) High-level dynamic input voltage 3.5 

V11:J..D.l Low-level dynamic input voltage 1.5 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

Cpd Power dissipation capacitance 
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SN54AHC258, SN74AHC258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS350-MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

----<---~~ Ak£l __ ~s1 J4 o Open From Output I ·vvv- / 
Under Test O GND 

(see Note
0ki I 

TEST S1 

tPLHitPHL Open 
tpLzitpzL Vee 
tpHzitpzH GND 

LOAD CIRCUIT 

Vee 
Output 

Vee 
Input ~ Control 

so%Vcc 50%Vcc (low-level 
(see Note B) I I ov enabling) I ------ ov 

tpLH +-.i K tPHL 
tpzL~ 14-- I 

I tpLz--' I 
Output I 14- =Vee ~VOH I I I 

In-Phase Vee Waveform 1 
I \50%Vcc1 YvoL+0.3V Output s1 to Vee 

1 voL 
(see NoteC) I I 14- -- VoL 

tpHL -l.----.1 ~ tpLH 
I I tpHz-+J 

Output 
tpzH~ j4-

I - VoH 
Out-of-Phase ~VOH Waveform2 

fso%Vcc ~OH-0.3V Output Vee S1 to GND 
VoL (see NoteC) =OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, Ir = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

-!11 ThxAs 
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SN54AHCT258, SN74AHCT258 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
SCLS344- MAY 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V V cc 
operation. 

The 'AHCT258 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
{OE) input is at the high logic level. 

The SN54AHCT258 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN7 4AHCT258 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE A/B A B y 

H x x x z 
L L L x H 

L L H x L 

L H x L H 

L H x H L 

EPIC is a trademark of Texas Instruments Incorporated. 

SN54AHCT258 ••• J OR W PACKAGE 
SN74AHCT258 ..• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

A/8 1 Vee 
1A 2 OE 
18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 
28 6 11 3A 
2Y 7 10 38 

GND 8 9 3Y 

SN54AHCT258 ... FK PACKAGE 
(TOP VIEW) 

18 
1Y 

NC 
2A 
28 

NC - No internal connection 

4A 
48 
NC 
4Y 
3A 

PRODUCT PREVIEW lnlonnatlon concern• producll In the tormallvo .. 
deolan phMo of dovolopment C-ottc dall end 01hor 
opecltlcallonoore Cllllgn gollo. T-lnotr11mems 1111rvt11hl right to 
cnongoordlacontlnuothellproduell..._tnotlct. ~TEXAS 

INSTRUMENTS 

Copyright «:l 1996. Texas Instruments Incorporated 

POST OFFICE eox 655303 • DALLAS. TEXAS 75265 3-241 

~ w 
> w a: 
D.. 

t; 
:::> c 
0 a: 
D.. 



SN54AHCT258, SN74AHCT258 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
SCLS344-MAY 1996 

logic symbolt 

OE 
A/8 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 
1 

2 

3 

5 

6 

11 

10 

14 

13 

.b.f EN 

~1 
1 MUX v 
1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

4 
1Y 

7 
2Y 

9 
3Y 

12 
4Y 

"'D logic diagram (positive logic) 
l:J 
0 
c c 
0 ..... 
"'D 
l:J m 
< -m :e 

OE 15 

3A 11 

38 10 

4A 14 

48 13 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

~ThxAs 
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SN54AHCT258, SN74AHCT258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS344 - MAY 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .................................................. -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < 0) ........................................................... -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package .................. 0.55 W 
N package .................... 1.1 W 
PW package ................... 0.5 W 

Storage temperature range, T519 •.................................................. -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall time 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHCT258 

MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 

-8 

8 

20 

-55 125 

SN74AHCT258 
UNIT 

MIN MAX 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 nsN 

-40 85 ·e 
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SN54AHCT258, SN74AHCT258 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS344-MAY 1996 

electrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C SN54AHCT258 SN74AHCT258 

Vee 
MIN TYP MAX MIN MAX MIN 

IOH=-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH•-8mA 2.5 2.4 2.4 

loL=50µA 0.1 0.1 
VoL 4.5V 

IOL·8mA 0.36 0.44 

11 V1 =Vee orGND 5.5V ±0.1 ±1 

ice V1 - Vee or GND, lo-O 5.5V 4 40 

Alcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

I off Vo•5.5V ov 0.5 

loz V1 • Vee or GND 5.5V ±0.25 :1:2.5 

C1 V1 =Vee or GND 5V 2 10 

t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or V CC· 

"'U switching characteristics over recommended operating free-air temperature range, 
:D Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

0 
CJ 
c: 
(') 
-t 
"'U 
:a 
m 
< -m :e 

PARAMETER 
FROM ;ro LOAD 

(IN Pun (OUTPUT) CAPACITANCE 
MIN 

tPLH' 

tPHL' 
AorB y CL=15pF 

tPLH' 
AIB y CL=15pF 

tPHL' 

tpZH* 
OE y CL-15pF 

tpzL* 

tpHz* 
OE y CL=15pF 

tpLZ* 

tPLH 
AorB y CL=50pF 

tPHL 

tPLH 
AtB y CL=50pF 

tPLH 

tpzH 

tpzL 
OE y CL=50pF 

tpHz 
OE y CL=50pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

~ThxAs 
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SN54AHCT258 

TA=25'C 
MIN 

TYP MAX 

MAX 

0.1 

0.44 

±1 

40 

1.5 

5 

:1:2.5 

10 

MAX 

UNIT 

v 

v 

µA 

µA 

mA 

µA 

µA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHCT258, SN74AHCT258 
QUADRUPLE 2·LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
SCLS344 - MAY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 'II± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT258 

PARAMETER 
FROM TO LOAD 

TA= 25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 
A or B y CL= 15pF 

tpHL 

tPLH 
AJB y CL= 15 pF 

tpHL 

tpzH 
OE y CL= 15 pF 

tpzL 

tpHz 

tpLZ 
OE y CL= 15 pF 

tpLH 
A or B y CL= 50 pF 

tPHL 

tPLH 

tPLH 
A/B y CL= 50 pF 

tpzH 

tpzL 
OE y CL= 50 pF 

tpHz 
OE y CL= 50 pF 

tpLZ 

noise characteristics Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 4) 

MAX 

SN74AHCT258 
PARAMETER 

MIN MAX 

VOL(P) Quiet output, maximum dynamic VoL 0.8 

VOL(V) Quiet output, minimum dynamic VoL -0.8 

VOH(V) Quiet output, minimum dynamic VoH 

V1H(D) High-level dynamic input voltage 2 

V1u_Q2_ Low-level dynamic input voltage 0.8 

NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance 

-!II TEXAS 
INSTRUMENTS 
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No load, I= 1 MHz pF 
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SN54AHCT258, SN74AHCT258 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
SCLS344- MAY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST 

-------~ Ak~---~S1 /4 O Open From Output I v v v / 
Under Test O GND 

CLI 
tpLHftPHL 
tpLzllPZL 
tpHzllPZH 

LOAD CIRCUIT 

Input 1.5V 

S1 

Open 

Vee 
GND 

3V 
1.5 v 

Output 
Control 

(low-level 
enabling) 1---"""-!------ OV 

tpzL --i I+- I 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Output 
Waveform 1 

s1 to Vee 
(see Note BJ 

Output 
Waveform2 

S1 to GND 
(see Note BJ 

I I tpLz -.i !.-
---.-... I I :-.--- =Vee 

1 1.5V ! VoL+0.3V 
I ---- VoL 

I I IPHZ ---i 14--
tpzH ---i /4"-

l ----.1~ - - - - VoH 
VoH-0.3 V 

1.5 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

=OV 

NOTES: A. CL includes probe and jig capacitance . 

3-246 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, Ir= 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (OW}, Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC373 are octal transparent D-type 
latches. 

When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is 
low, the Q outputs are latched at the logic levels 
of the data (D) inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive provide 
the capability to drive bus lines without interface 
or pullup components. 

SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS235A-OCTOBER 1995- REVISED MARCH 1996 

SN54AHC373 •.. J OR W PACKAGE 
SN74AHC373 ... DB, DW, N, OR PW PACKAGE 

(TOP VIEW) 

OE 1 Vee 
10 2 19 80 
1D 3 80 
20 4 17 70 
20 5 70 
30 6 15 60 
30 7 14 60 
40 8 13 50 
40 9 12 50 

GNO 10 

SN54AHC373 ••. FK PACKAGE 
(TOP VIEW) 

~SI~ J5g 
20 80 
20 70 
30 70 
30 60 
40 60 

OClUJOCl 
"<tZ....ILOLO 

(!) 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54AHC373 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74AHC373 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

OE LE D Q 

L H H H 

L H L L 

L L x Oo 
H x x z 

EPIC is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA lnfonnatlon currant aa of ~ubflcatlon date. Products conform to 

;~:~ft~f:~":rC:S~~gte:!s o!wf~~~~~1~e~:,~::~~~ar~~"~i 
parameters. 

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS235A- OCTOBER 1995 - REVISED MARCH 1996 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

J::J EN 

-s_1 

10 l> " 
2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

OE-----<• 

LE 

10 - 3-----+---I 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or v, >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

OW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-248 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS235A - OCTOBER 1995 - REVISED MARCH 1996 

recommended operating conditions (see Note 3) 
SN54AHC373 SN74AHC373 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

vcc =2V 1.5 1.5 

V1H High-level input voltage Vcc=3V 2.1 2.1 v 

Vcc=5.5 v 3.85 3.85 

Vee =2 v 0.5 0.5 

V1L Low-level input voltage Vee= 3 v 0.9 0.9 v 

Vcc=5.5V \;~ 1.65 

V1 Input voltage 0 _£ii5.5 0 5.5 v 

Vo Output voltage o ,y:vcc 0 Vee v 

Vee =2V lt -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v ii_ -4 -4 

ff 
mA 

Vee= 5 v ± o.5 v -8 -8 

vcc =2V 50 50 µA 

loL Low-level output current Vee= 3.3 v ±o.3 v 4 4 
mA 

Vcc=5V±0.5V 8 8 

Vee= 3.3 v ± o.3 v 100 100 
/l;t//'J.v Input transition rise or fall rate ns/V 

Vcc=5V±0.5V 20 20 

TA Operating free-air temperature -55 125 -40 85 oc 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 25°C 
PARAMETER TEST CONDITIONS Vee 

MIN TYP 

2V 1.9 

loH =-50µA 3V 2.9 

VoH 4.5V 4.4 

IOH=-4 mA 3V 2.58 

IOH =-8mA 4.5V 3.94 

2V 

IOL = 50 µA 3V 

VOL 4.5V 

IOL=4 mA 3V 

IOL = 8 mA 4.5V 

11 V1 =Vee or GND 5.5V 

loz V1 = V1H or V1L Vo= Vee or GND 5.5V 

ice V1 =Vee or GND, lo=O 

Ci V1 =Vee or GND 

Co Vo= Vee or GND 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Charactttlsttc data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

' 

5.5V 

5V 

5V 

~TEXAS 
INSTRUMENTS 

4 

6 

MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.25 

4 

10 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54AHC373 SN74AHC373 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 ..ih.. 2.48 

3.8 if_ 3.8 

;,.s;:o.1 0.1 

_&Q,' 0.1 0.1 

.::52: 0.1 0.1 v 

_&_ 0.5 0.44 

~ 0.5 0.44 

±1 ±1 µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS235A- OCTOBER 1995 - REVISED MARCH 1996 

timing requirements over recommended operating free-air temperature range, V cc = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA= 2s0 c SN54AHC373 SN74AHC373 
UNIT 

MIN MAX MIN J!AX MIN MAX 

tw Pulse duration, LE high 5 

~ 
5 ns 

tsu Setup time, data before LE-1 4 4 ns 

th Hold time, data after LE-1 1 ' ·\ft 1 ns 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA= 25°C SN54AHC373 SN74AHC373 

MIN MAX MIN MAX MIN 

tw Pulse duration, LE high 5 

~ 
5 

tsu Setup time, data before LE-1 4 4 

th Hold time, data after LE-1 1 "" 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tpLH* 

tPHL* 
D Q CL=15pF 

tPLH* 
LE 

tPHL* 
Q CL= 15 pF 

tpzH* 
OE 

tpzL* 
Q CL= 15 pF 

tpHz* 
OE Q CL= 15 pF 

tpLz* 

tpLH 
D Q CL= 50 pF 

tPHL 

tPLH 
LE Q CL= 50 pF 

tpHL 

tpzH 
OE Q CL= 50 pF 

tpzL 

tpHZ 
OE Q CL= 50 pF 

tpLz 

• On products compliant to Ml L-PRF-38535, this parameter is ensured but not production tested. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN54AHC373 

TA= 25°C 
MIN 

TYP MAX 

7.3 11.4 1 

7.3 11.4 1 

7 11 1 

7 11 1 

7.3 11.4 1 

7.3 11.4 L2t: 1 

7 _1_0,, f'" 1 

7 t,(Ji 1 

9.8 it~'.9 1 

9.8 /\j't4.9 1 

9.5;;::!:;'l 14.5 1 

9,g 14.5 1 

9.8 14.9 1 

9.8 14.9 1 

9.5 13.2 1 

9.5 13.2 1 

MAX 

MAX 

13.5 

13.5 

13 

13 

13.5 

13.5 

12 

12 

17 

17 

16.5 

16.5 

17 

17 

15 

15 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS235A- OCTOBER 1995 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC373 

PARAMETER 
FROM TO OUTPUT 

TA= 2s0 c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tpLH 7.3 11.4 1 
D Q CL= 15 pF 

tPHL 7.3 11.4 1 

tpLH 7 11 1 
LE Q CL= 15 pF 

tPHL 7 11 1 

tpzH 7.3 11.4 1 
OE Q CL= 15 pF 

tpzL 7.3 11.4 1 

tpHz 
OE 

7 10 1 
Q CL= 15 pF 

tpLZ 7 10 1 

tpLH 9.8 14.9 1 
D Q CL= 50 pF 

tpHL 9.8 14.9 1 

tpLH 9.5 14.5 1 
LE Q CL= 50 pF 

tPHL 9.5 14.5 1 

tpzH 9.8 14.9 1 
OE Q CL= 50 pF 

tpzL 9.8 14.9 1 

tpHZ 9.5 13.2 1 
OE Q CL= 50 pF 

tpLz 9.5 13.2 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1)) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH* 

tPHL* 
D Q CL= 15 pF 

tPLH* 

tPHL* 
LE Q CL= 15 pF 

tpzH* 
OE 

tpzL* 
Q CL= 15 pF 

tpHz* 
OE 

tpLZ* 
Q CL= 15 pF 

tPLH 
D Q CL= 50 pF 

tPHL 

tPLH 
LE 

tPHL 
Q CL= 50 pF 

tpzH 
OE Q CL= 50 pF 

tpzL 

tpHz 
OE Q CL= 50 pF 

tpLZ 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. -!!>TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC373 

TA= 2s0c 
MIN 

TYP MAX 

5 7.2 1 

5 7.2 1 

4.9 7.2 1 

4.9 7.2 1 

5.5 8.1 JjE 1 

5.5 8.1 .•. ~ef 1 

5 7,.~ 1 

5 i7~2 
:{'; 

1 

6.5 ,t~59.2 1 

6.5~J~l 9.2 1 

6.ll'· 9.2 1 

6.4 9.2 1 

7 10.1 1 

7 10.1 1 

6.5 9.2 1 

6.5 9.2 1 

UNIT 
MAX 

13.5 
ns 

13.5 

13 
ns 

13 

13.5 
ns 

13.5 

12 
ns 

12 

17 
ns 

17 

16.5 
ns 

16.5 

17 
ns 

17 

15 
ns 

15 

UNIT 
MAX 

8.5 
ns 

8.5 

8.5 
ns 

8.5 

9.5 
ns 

9.5 

8.5 
ns 

8.5 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

11.5 
ns 

11.5 

10.5 
ns 

10.5 
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SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC373 

PA.RAMETER FROM TO OUTPUT 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 5 7.2 1 
D Q CL= 15pF 

tPHL 5 7.2 1 

tPLH 4.9 7.2 1 
LE Q CL= 15pF 

tPHL 4.9 7.2 1 

tpzH 5.5 8.1 1 
OE Q CL= 15 pF 

tpzL 5.5 8.1 1 

tpHz 
OE 

5 7.2 1 
Q CL-15pF 

tpLZ 5 7.2 1 

tPLH 6.5 9.2 1 
D Q CL=50 pF 

tPHL 6.5 9.2 1 

tPLH 6.4 9.2 1 
LE Q CL=50pF 

tPHL 6.4 9.2 1 

tpzH 7 10.1 1 
OE Q CL· 50 pF 

tpzL 7 10.1 1 

tpHz 6.5 9.2 1 
OE Q CL·50pF 

tpLZ 6.5 9.2 1 

output-skew characteristics, CL = 50 pf (see Note 4) 
SN74AHC373 

PARAMETER Vee TA=25°C 
MIN 

MIN MAX 

3.3V±0.3V 1.5 
tsk(o) Output skew 

5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

MAX 

8.5 

8.5 

8.5 

8.5 

9.5 

9.5 

8.5 

8.5 

10.5 

10.5 

10.5 

10.5 

11.5 

11.5 

10.5 

10.5 

MAX 

1.5 

1 

SN74AHC373 
PARAMETER 

MIN TYP MAX 

Vol.(F>}_ Quiet output, maximum dynamic VoL 0.8 

VO'=M_ Quiet output, minimum dynamic VoL -0.8 

VoliM_ Quiet output, minimum dynamic VoH 4.1 

V11i{Q}_ High-level dynamic input voltage 3.5 

VIL(D) Low-level dynamic input voltage 1.5 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 18 pF 

~lExAs 
INSTRUMENTS 
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SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS235A- OCTOBER 1995 - REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

tPLHitPHL Open 1 kn sy O Open 

From Output -r-----'VV'v--~· Under Test O GND 

(see Note
0ki I 

tpLzltpzL Vee 
tpHzilPZH GND 

Input 

Input 

ln·Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

14--- tw ----..i 
I I I 1~--vcc 

soo/oVcc 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~Vee 
c 

I I ov 

tPLH +--.: K tPHL 

~VOH 
Vee 

I VoL 

tpHL~ ~tPLH 
~VOH 

Vee 
VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Timing Input 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

s1 at Vee 
(see Note BJ 

Output 
Waveform2 

S1 atGND 
(see Note BJ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

so%Vcc soOJovcc 

I ------
tpzL~ 14-- I 

Vee 

ov 

I : tpLZ -.I I 
14--- ~Vee I 

\soo/ovcd ~OL+0.3V I 
I I ---- VOL 

I I tpHz-+i ~ tpzH-+! ~ I 
fsoo/oVcc 

\(o"'H =-0:3 v VoH 

~ov 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR :5 1 MHz, Zo = 50 n, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT373 are octal-transparent D-type 
latches. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE 
is low, the Q outputs are latched at the logic levels 
of the D inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54AHCT373, SN74AHCT373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS2398-0CTOBER 1995- REVISED JULY 1996 

SN54AHCT373 •.• J OR W PACKAGE 
SN74AHCT373 .•• DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

OE 
10 

40 
40 

GNO 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 

11 LE 

SN54AHCT373 ••• FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
30 
40 

80 
70 
70 
60 
60 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54AHCT373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN? 4AHCT373 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

OE LE D Q 

L H H H 

L H L L 

L L x Oo 
H x x z 

EPIC is a trademark of Texas Instruments lncorgorated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

=ft':~ti:; ~rren.:m-: :; ~~:1;,~:ru::r=~~~Jo:~: t~ 
ProducUon processing dOBI net necaaaarlly lncluda taaUng of ~i 
parameters. 

~TEXAS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT373, SN74AHCT373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS239B - OCTOBER 1995 - REVISED JULY 1996 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

_NEN 

~1 
10 'V 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 
4Q 

SQ 

6Q 

7Q 

8Q 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

LE _11 __ --'I 

C1 

10 - 3-------+--t 10 

To Seven Other Channels 

2 
>-----1Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 

Supply voltage range, V cc . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, V1 {see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK {Vo < o or Vo > V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20 mA 
Continuous output current, lo {Vo= 0 to Vee) ...................................... _ ........ ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air){see Note 2): DB package ................... 0.6 W 

OW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package ................... 0.7 w 

Storage temperature range, T819 ......•.•.................................•......... -65°C to 150°C 

:I= Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-256 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT373, SN74AHCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS239B-OCTOBER 1995- REVISED JULY 1996 

recommended operating conditions (see Note 3) 
SN54AHCT373 SN74AHCT373 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 jJ1J: 2 v 
V1L Low-level input voltage _;;..J.ti.8 0.8 v 
V1 Input voltage 0 IE! 5.5 0 5.5 v 
Vo Output voltage o<.'· Vee 0 Vee v 
IOH High-level output current --x_ -8 -8 mA 

IQL Low-level output current _§__ 8 8 mA 

t;.t/t;.v Input transition rise or fall rate 4' 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54AHCT373 SN74AHCT373 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V v 

IOH=-BmA 2.5 2.4 2.4 

IOL = 50 µA 0.1 ~1 0.1 
VoL 4.5V v 

IOL=8 mA 0.36 \litt4 0.44 

loz Vo= Vee or GND 5.5V ±0.25 <~.5 ±2.5 µA 

11 V1 =Vee or GND 5.5V ±0.1 ~ ±1 ±1 µA 

ice V1 =Vee or GND, lo=O 5.5V 4 ~ 40 40 µA 

t;.lect 
One input at 3.4 V, 

5.5 v 1.35 L 1.5 1.5 mA 
Other inputs at Vee or GND 

I off Vo= 5.5 V av OS "' 5 µA 

Ci V1 =Vee orGND 5V 4 pF 

Co Vo= Vee or GND 5V 9 pF 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

tw Pulse duration, LE high 

tsu Setup time, data before LEJ. 

th Hold time, data after LEJ. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic dall and other 
apeclftcattons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TA= 2s·c 
MIN 

6.5 

1.5 

3.5 

~TEXAS 
INSTRUMENTS 

MAX 
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SN54AHCT373 SN74AHCT373 
UNIT 

MIN ,!JIAX MIN MAX 

e._bv~:*" 6.5 ns 

~~~ 1.5 ns 

~a;'§" 3.5 ns 
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SN54AHCT373, SN74AHCT373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS239B-OCTOBER 1995-REVISED JULY 1996 

switching characteristics over recommended free-air temperature operating range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT373 

PARAMETER 
FROM TO OUTPUT 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH• 5.1 8.5 1 
D Q CL= 15 pF 

tPHL• 5.1 8.5 1 

tPLH• 7.7 12.3 1 
LE Q CL= 15pF 

tPHL• 7.7 12.3 1 

tpzH• 6.3 10.9 li~ 1 
OE Q CL= 15pF 

10.91, i' tpzL• 6.3 1 

tpHz• 
OE 

6 ~ 1 
Q CL= 15 pF 

tpLZ• 6 .&2 1 

tpu~ 5.9 A:J"9.5 i 
D Q CL= 50 pF 

5.!l(:;&'"" tPHL 9.5 1 

tPLH 85 13.3 1 
LE Q CL= 50 pF 

tPHL 8.5 13.3 1 

tpzH 7.1 11.9 1 
OE Q CL =50 pF 

tpzL 7.1 11.9 1 

tPHZ 
OE 

6.8 11.2 1 
Q CL =50 pF 

tpLZ 6.8 11.2 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended free-air temperature operating range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
D 

tPHL 

tPLH 
LE 

tPHL 

tpzH 
OE 

tpzL 

tpHz 
OE 

tpLZ 

tPLH 
D 

tPHL 

tPLH 
LE 

tPHL 

tpzH 
OE 

tpzL 

tpHz 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns products In the tormauve or 
deskln phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products whhout notice. 
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TO OUTPUT 
(OUTPUT) CAPACITANCE 

Q CL= 15 pF 

Q CL= 15 pF 

Q CL= 15 pF 

Q CL= 15 pF 

Q CL= 50 pF 

Q CL= 50 pF 

Q CL= 50 pF 

Q CL= 50 pF 

~TEXAS 
INSTRUMENTS 
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MIN 

SN74AHCT373 

TA= 2s·c 
MIN 

TYP MAX 

5.1 8.5 1 

5.1 8.5 1 

7.7 12.3 1 

7.7 12.3 1 

6.3 10.9 1 

6.3 10.9 1 

6 10.2 1 

6 10.2 1 

5.9 9.5 1 

5.9 9.5 1 

8.5 13.3 1 

8.5 13.3 1 

7.1 11.9 1 

7.1 11.9 1 

6.8 11.2 1 

6.8 11.2 1 

MAX 
UNIT 

9.5 
ns 

9.5 

13.5 
ns 

13.5 

12.5 
ns 

12.5 

11 
ns 

11 

10.b 
ns 

10.5 

14.5 
ns 

14.5 

13.5 
ns 

13.5 

12 
ns 

12 

UNIT 
MAX 

9.5 
ns 

9.5 

13.5 
ns 

13.5 

12.5 
ns 

12.5 

11 
ns 

11 

10.5 
ns 

10.5 

14.5 
ns 

14.5 

13.5 
ns 

13.5 

12 
ns 

12 



SN54AHCT373, SN74AHCT373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS239B-OCTOBER 1995- REVISED JULY 1996 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHCT373 

PARAMETER Vee TA= 2s·c UNIT 
MIN MAX 

MIN MAX 

tsk(Ql_ Output skew 5 v ±0.5 v 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

SN74AHCT373 
PARAMETER UNIT 

MIN TYP MAX 

VOL(i:J.. Quiet output, maximum dynamic VoL 0.8 1.2 v 
VoLJY)_ Quiet output, minimum dynamic VoL -0.8 -1.2 v 
VOHJ_\/)_ Quiet output, minimum dynamic VoH 4.1 v 
Vlt:!.(.Q}_ High-level dynamic input voltage 2 v 
V11J_Q}_ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c Power dissipation capacitance 

PARAMETER 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 17 pF 
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SN54AHCT373, SN74AHCT373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS239B-OCTOBER 1995- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

1 ka s1 JI o Open 
From Output 1 • • • / -----~vvv--~ O 

Under Test GND 

CL 
(see Note A) I 

tPLHitPHL Open 

tpLzitPzL Vee 
tpHzltpzH GND 

LOAD CIRCUIT 

Timing Input ~ - - - 3 V -----ii ··~. \...__ 0 v 
i... J4 IJii th 

tsu~ I 

Input ~~~;--30VV Data Input __/ \...___ 

VOLTAGE WAVEFORMS 
PULSE DURATION 

---ov 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

-----3V 
1.5V 1.5V 

Output 
Control 

(low-level 
enabling) t _.J-----'c;------ OV 

PZL ~1 14-- I I 

Input__!( 1.5V ~1~;---:: 

tpLH ~ ·: ~ ~ tPHL 

Output --........ : .... : tPLZ ---: 14- = Vee 

Waveform 1 I \:__ 1.5 v I lfvL + 0.3 V 
s1 at Vee 1 \ 1 £Y_]) ___ voL 

(see Note B) I I tpHz-.i J.-
I-----~..., -- VoH 

Output /1.5V 1.5V 

~-----'· VoL 

Output tpzH ~ r- L - - - VoH 

W:~~~~~~ ___ ..,/ 1.5 V ~H -0.3 V = 0 V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

(see Note BJ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-260 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 a, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2-V to 5.5-V Vee 

• 3-State Outputs Drive Bus Lines Directly 

• EPIC"' (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC374 are octal edge-triggered D-type 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 

SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS240B-OCTOBER 1995- REVISED JULY 1996 

SN54AHC374 ..• J OR W PACKAGE 
SN74AHC374 ... DB, OW, N, OR PW PACKAGE 

(TOPVIEW} 

OE 1 Vee 
1Q 2 SQ 
1D 3 80 
20 4 70 
2Q 5 16 7Q 

15 60 
30 7 14 60 
40 8 13 50 

12 5Q 
GNO 10 11 CLK 

SN54AHC374 ..• FK PACKAGE 
(TOP VIEW) 

~~I~ JSg 

40 

80 
70 
70 
6Q 
60 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN54AHC37 4 is characterized for operation over the full military tempe.rature range of-55°C to 125°C. The 
SN7 4AHC37 4 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS240B-OCTOBER 1995 -REVISED JULY 1996 

FUNCTION TABLE 
(each fllp-flop) 

logic symbolt 

OE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

iEN 
5._ C1 

10 t> v 

INPUTS 

OE CLK 

L i 
L i 
L Hor L 

H x 

2 
1Q 

5 
2Q 

6 

9 
3Q 

4Q 
12 

5Q 
15 

6Q 
16 

7Q 
19 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

0 

H 

L 

x 
x 

OUTPUT 
Q 

H 

L 

ao 
z 

logic diagram (positive logic) 

CLK 

10 

C1 

-----r----110 3 

To Seven Other Channels 

1Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < 0) ............................................................ -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended p11riods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS240B-OCTOBER 1995- REVISED JULY 1996 

recommended operating conditions (see Note 3) 
SN54AHC374 SN74AHC374 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee =2 v 1.5 1.5 

V1H High-level input voltage Vee =3 v 2.1 2.1 v 

vcc=5.5V 3.85 3.85 

Vcc=2 v 0.5 0.5 

V1L Low-level input voltage Vee =3 v 0.9 0.9 v 
Vee= 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vee= 2 v -50 -50 µA 

IOH High-level output current Vee= 3.3 v ± o.3 v -4 -4 
mA 

Vcc=5V±0.5V -8 -8 

Vcc=2 v 50 50 µA 

IOL Low-level output current Vee= 3.3 v ± o.3 v 4 4 
mA 

Vcc=5V±0.5V 8 8 

Vee= 3.3 v ± o.3 v 100 100 
/WAv Input transition rise or fall rate ns/V 

Vee= 5 v ± o.5 v 20 20 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

1, 

!oz 

'cc 

Ci 

Co 

TEST CONDITIONS 

loH =-50 µA 

IOH =-4 mA 

loH =-8 mA 

IOL = 50 µA 

loL=4 mA 

loL=8 mA 

V1 =Vee or GND 

Vo= Vee or GND 

V1 =Vee or GND, lo=O 

V1 = Vee or GND 

Vo= Vee or GND 

TA= 25'C 
Vee 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5 v 4.4 4.5 

3V 2.58 

4.5 v 3.94 

2V 

3V 

4.5 v 

3V 

4.5V 

5.5 v 

5.5 v 

5.5 v 

5V 4 

5V 6 

~TEXAS 
INSTRUMENTS 

MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.25 

4 

10 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC374 SN74AHC374 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS240B-OCTOBER 1995- REVISED JULY 1996 

timing requirements over recommended operating free-air temperature range, Vee= 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA= 2s0 c SN54AHC374 SN74AHC374 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, CLK high or low 5 5.5 5.5 ns 

tsu Setup time, data before CLKi 4.5 4 4 ns 

th Hold time, data after CLKi 2 2 2 ns 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA :25°C SN54AHC374 SN74AHC374 

MIN MAX MIN MAX MIN 

tw Pulse duration, CLK high or low 5 5 5 

tsu Setup time, data before CLKi 3 3 3 

th Hold time, data after CLKi 2 2 2 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

CL= 15pF 80 
I max 

CL= 50 pF 55 

tPLH* 

tPHL* 
CLK Q CL= 15 pF 

tpzH* 
OE 

tpzL* 
Q CL= 15 pF 

tpHz* 
OE Q CL= 15pF 

tpLZ* 

tPLH 
CLK Q CL =50 pF 

tPHL 

tpzH 
OE Q CL= 50 pF 

tpzL 

tpHz 
OE Q CL= 50 pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

3-264 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALL.AS, TEXAS 75265 

SN54AHC374 

TA =25°C 
MIN 

TYP MAX 

130 70 

85 50 

8.1 12.7 1 

8.1 12.7 1 

7.1 11 1 

7.1 11 1 

7.5 10.5 1 

7.5 10.5 1 

10.6 16.2 1 

10.6 16.2 1 

9.6 14.5 1 

9.6 14.5 1 

10.2 14 1 

10.2 14 1 

MAX 

MAX 

15 

15 

13 

13 

12.5 

12.5 

18.5 

18.5 

16.5 

16.5 

16 

16 

UNIT 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS240B - OCTOBER 1995 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V {unless otherwise noted) {see Figure 1) 

SN74AHC374 

PARAMETER 
FROM TO OUTPUT 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

CL= 15 pF 80 130 70 
fmax 

CL=50pF 55 85 50 

tPLH 8.1 12.7 1 
CLK Q CL= 15 pF 

tPHL 8.1 12.7 1 

tpzH 7.1 11 1 
OE Q CL= 15 pF 

tpzL 7.1 11 1 

tpHz 
OE 

7.5 10.5 1 
Q CL= 15 pF 

tpLZ 7.5 10.5 1 

tPLH 10.6 16.2 1 
CLK Q CL= 50 pF 

tPHL 10.6 16.2 1 

tpzH 9.6 14.5 1 
OE Q CL= 50 pF 

tpzL 9.6 14.5 1 

tpHz 
OE 

10.2 14 1 
Q CL= 50 pF 

tpLZ 10.2 14 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO OUTPUT 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

CL= 15 pF 130 
fmax 

CL= 50 pF 85 

tPLH* 

tPHL* 
CLK Q CL=15pF 

tpzH* 
OE 

tpzL* 
Q CL= 15 pF 

IPHZ* 
OE 

tpLZ* 
Q CL=15pF 

tPLH 
CLK Q CL= 50 pF 

tPHL 

tpzH 
OE Q CL= 50 pF 

tpzL 

IPHZ 
OE Q CL=50pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC374 

TA= 25°C 
MIN 

TYP MAX 

185 110 

120 75 

5.4 8.1 1 

5.4 8.1 1 

5.1 7.6 1 

5.1 7.6 1 

4.6 6.8 1 

4.6 6.8 1 

6.9 10.1 1 

6.9 10.1 1 

6.6 9.6 1 

6.6 9.6 1 

6.1 8.8 1 

6.1 8.8 1 

UNIT 
MAX 

MHz 

15 
ns 

15 

13 
ns 

13 

12.5 
ns 

12.5 

18.5 
ns 

18.5 

16.5 
ns 

16.5 

16 
ns 

16 

UNIT 
MAX 

MHz 

9.5 
ns 

9.5 

9 
ns 

9 

8 
ns 

8 

11.5 
ns 

11.5 

11 
ns 

11 

10 
ns 

10 
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SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS240B,.. OCTOBER 1995 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

...:. 
SN74AHC374 

PARAMETER 
FROM TO OUTPUT 

TA=25°C 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

CL= 15 pF 130 185 110 
fmax 

CL= 50 pF 85 120 75 

tPLH 5.4 8.1 1 
CLK Q CL= 15 pF 

tPHL 5.4 8.1 1 

tpzH 5.1 7.6 1 
OE Q CL= 15 pF 

tpzL 5.1 7.6 1 

tpHz 
OE 

4.6 6.8 1 
Q CL= 15 pF 

tpLZ 4.6 6.8 1 

tpLH 6.9 10.1 1 
CLK Q CL =50 pF 

tpHL 6.9 10.1 1 

tpzH 6.6 9.6 1 
OE Q CL =50 pF 

tpzL 6.6 9.6 1 

tpHz 
OE 

6.1 8.8 1 
Q CL =50 pF 

tpLZ 6.1 8.8 1 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHC374 

PARAMETER Vee TA :2s•c 
MIN 

MIN MAX 

3.3 V±0.3 V 1.5 
tsk(o) Output skew 

5 V±0.5 V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

UNIT 
MAX 

MHz 

9.5 
ns 

9.5 

9 
ns 

9 

8 
ns 

8 

11.5 
ns 

11.5 

11 
ns 

11 

10 
ns 

10 

UNIT 
MAX 

1.5 
ns 

1 

SN74AHC374 
PARAMETER UNIT 

MIN TYP MAX 

Vol..(fi Quiet output, maximum dynamic VoL 0.5 1 v 
VoLM_ Quiet output, minimum dynamic Vol -0.5 -0.8 v 
VoH_M_ Quiet output, minimum dynamic VoH 4 v 
V11:!{Ql_ High-level dynamic input voltage 3.5 v 
V1!:!Ql_ Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c d 
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PARAMETER 

Power dissipation capacitance 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 32 pF 



From Output 
Under Test 

SN54AHC374, SN74AHC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS240B-OCTOBER 1995- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 k!l sy o Open 
VVv 

OGND 

TEST S1 

tPLHltPHL Open 

tpLzttpzL Vee 
tpHzttpzH GND 1 CL 

I (see Note A) 

-=-
LOAD CIRCUIT 

I+-- tw ----.i 
I I 

Vee I I 
Input 5D%Vcc Data Input 

~---Vee 
__,;;- '1U70 YI,;(.; ~ Q v 

"" ..i th 
tsu --i.---.i I 

I \!- ----Vee 

J5o%Vcc \ 5D%Vcc ov 

Timing Input 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 

~Vee 
Output 

Vee 
Control 

Input c (low-level so%Vcc 50%Vcc 

I I ov enabllng) I ------ ov 

tPLH +---! K tPHL 
tpzL -.i 11111-- I 

Output I I tpLz -+I ~ ~VOH I I =Vee 
In-Phase Vee Waveform 1 

I 50%Vcc1 I 
Output s1 to Vee VoL+ 0.3V 

1 voL I ----VOL 

tPHL -J.---.1 14--+j IPLH 

(see Note B) 
I I tpHz4! ~ 

Output 
tpzH~ 14- I 

~VOH I ---- VoH 
Out-of-Phase 

Vee 
Waveform2 

5o%Vcc 
VoH-0.3V 

Output S1 to GND 
VOL (see Note B) 

=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
8. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT374, SN74AHCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS2418-0CTOBER 1995- REVISED JULY 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT374 are octal edge-triggered D-type 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 

SN54AHCT374 ••• J OR W PACKAGE 
SN74AHCT374 ••. DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

Vee 
1Q SQ 
1D BD 
2D 7D 
2Q 7Q 

6Q 
6D 

4D 5D 
4Q 5Q 

GND 

SN54AHCT374 •.• FK PACKAGE 
(TOP VIEW) 

~9\~JSg 

2D 
3 2 1 20 19 

BD 4 18 
2Q 5 17 7D 
3Q 6 16 7Q 
3D 7 15 6Q 
4D 8 14 6D 

9 10 11 12 13 

00:.:::00 
"<t~dLOLO 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN54AHCT37 4 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN? 4AHCT37 4 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

OE CLK D Q 

L I H H 

L I L L 

L H orl x ao 
H x x z 

EPIC is a trademark of Texas Instruments Incorporated. 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT374, SN74AHCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS2418-0CTOBER 1995-REVISED JULY 1996 

logic symbolt 

OE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

-1EN, -s C1 

10 I> 
2 

" 5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and JEC Publication 617-12. 

logic diagram (positive logic) 

CLK - 11-----1 

C1 

10 _3 _____ -4---110 

To Seven Other Channels 

2 
~----1Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, V cc . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo < o or Vo> V eel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through V cc or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air)(see Note 2): DB package ................... 0.6 W 

ow package .................. 1.6 W 
N package .................... 1.3 W 
PW package ................... 0.7 W 

Storage temperature range, T519 ...............•.................................... -65°C to 150°C 

:t: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT374, SN74AHCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS241B-OCTOBER 1995- REVISED JULY 1996 

recommended operating conditions (see Note 3) 

SN54AHCT374 SN74AHCT374 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 vcc 0 Vee v 

IOH High-level output current -8 -8 mA 

loL Low-level output current 8 8 mA 

t!.V6.v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 --40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

· electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2s·c SN54AHCT374 SN74AHCT374 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

IOH=-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH=-8mA 2.5 2.4 2.4 

loL=50 µA 0.1 0.1 
VOL 4.5V 

IOL=8 mA 0.36 0.44 

ioz Vo= Vee or GND, V1 = V1H or V1L 5.5V ±0.25 ±2.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 

Ice V1 =Vee or GND, lo=O 5.5V 4 40 

6.lcct 
One input at 3.4 V, 

5.5V 1.35 1.5 
Other inputs at Vee or GND 

I off Vo= 5.5 V av 0.5* 

ei V1 =Vee or GND 5V 4 10 

Co Vo= Vee or GND 5V 9 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 

timing requirements over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

0.1 

0.44 

±2.5 

±1 

40 

1.5 

5 

10 

TA= 2s·c SN54AHCT374 SN74AHCT374 

tw Pulse duration, eLK high or low 

tsu Setup time, data before eLK1' 

th Hold time, data after CLK1' 

MIN 

6.5 

2.5 

2.5 

~TEXAS 
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MAX 

POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

MIN MAX MIN MAX 

6.5 6.5 

2.5 2.5 

2.5 2.5 

UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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SN54AHCT374, SN74AHCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS241B-OCTOBER 1995- REVISED JULY 1996 

switching characteristics over recommended free-air temperature operating range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT374 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
PNPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

CL= 15 pF 90 140 80 
fmax 

CL =50 pF 85 130 75 

tPLH* 5.6 9.4 1 
CLK Q CL= 15 pF 

tPHL* 5.6 9.4 1 

tpZH* 6.5 10.2 1 
OE Q CL= 15 pF 

tpzL* 6.5 10.2 1 

tpHz* 
OE 

6.2 10.2 1 
Q CL= 15 pF 

tpLZ* 6.2 10.2 1 

tPLH 6.4 10.4 1 
CLK Q CL =50 pF 

tPHL 6.4 10.4 1 

lpzH 7.3 11.2 1 
OE Q CL =50 pF 

tpzL 7.3 11.2 1 

tpHz 
OE 

7 11.2 1 
Q CL =50 pF 

tpLZ 7 11.2 1 

*On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended free-air temperature operating range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

IPLH 
CLK 

tPHL 

tpzH 

tpzL 
OE 

IPHZ 
OE 

tpLZ 

IPLH 
CLK 

tPHL 

tpzH 
OE 

tPZL 

IPHZ 
OE 

tpLZ 
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TO LOAD 
(OUTPUT) CAPACITANCE 

CL= 15 pF 

CL =50 pF 

Q CL= 15 pF 

Q CL= 15 pF 

Q CL= 15 pF 

Q CL =50 pF 

Q CL =50 pF 

Q CL =50 pF 

~TEXAS 
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SN74AHCT374 

TA= 2s•c 
MIN 

MIN TYP MAX 

90 140 80 

85 130 75 

5.6 9.4 1 

5.6 9.4 1 

6.5 10.2 1 

6.5 10.2 1 

6.2 10.2 1 

6.2 10.2 1 

6.4 10.4 1 

6.4 10.4 1 

7.3 11.2 1 

7.3 11.2 1 

7 11.2 1 

7 11.2 1 

UNIT 
MAX 

MHz 

10.5 
ns 

10.5 

11.5 
ns 

11.5 

11 
ns 

11 

11.5 
ns 

11.5 

12.5 
ns 

12.5 

12 
ns 

12 

UNIT 
MAX 

MHz 

10.5 
ns 

10.5 

11.5 
ns 

11.5 

11 
ns 

11 

11.5 
ns 

11.5 

12.5 
ns 

12.5 

12 
ns 

12 



SN54AHCT374, SN74AHCT374 
OCTAL EDGE-TRIGGERED D· TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS241B-OCTOBER 1995- REVISED JULY 1996 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHCT374 

PARAMETER Vee TA= 2s·c UNIT 
MIN MAX 

MIN MAX 

tsk(o) Output skew 5V±0.5V 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

SN74AHCT374 
PARAMETER UNIT 

MIN TYP MAX 

VO!J!:2_ Quiet output, maximum dynamic VoL 0.8 1.2 v 
VOL{\,/)_ Quiet output, minimum dynamic VoL -0.8 -1.2 v 
VOHN Quiet output, minimum dynamic VoH 3.8 v 
V1H(Ql_ High-level dynamic input voltage 2 v 
V1L(D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 27 pF 
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SN54AHCT374, SN74AHCT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS2418-0CTOBER 1995- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

0 Vee 

1 kn sy o 

From Output --r----~vvv~--~· 
Under Test 

Open 

Input 

CL 
(see Note A) I 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
PULSE DURATION 

0 
GND 

TEST S1 

tpLHitPHL Open 

tpLzllPzL Vee 
tpHzllPzH GND 

Output 
Control 1_5 V 1_5 V 

3V 

(low-level 
enabling) I '----'-1------ OV 

tpzL ~ 14- I 
I I tpLz -.I 

Output ---.-... I I 
Waveform 1 I 1.5 v I 

S1 at Vee VOL + 0.3 V VoL 
(see Note B) I I tPHZ ~ :.--- - - -

tpzH~ ~ I 

~ 
I ----

~Vee 

I ~-VoH 
Output /1.5 V 1.5 V 

~-----'· VOL 

Output 
Waveform2 

S1 at GND 
(see Note BJ 

1---....------ VoH 
VoH-0.3 V 1.5 v 

~ OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC540 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address 
registers. These devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 

The 3-state control gate is a two-input AND gate 
with active-low inputs so that if either 
output-enable (OE1 or OE2) input is high, all 
corresponding outputs are in the high-impedance 
state. The outputs provide inverted data when 
they are not in the high-impedance state. 

The SN54AHC540 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN? 4AHC540 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS260C- DECEMBER 1995- REVISED JUNE 1996 

SN54AHC540 .•• J OR W PACKAGE 
SN74AHC540 ..• DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

OE1 Vee 
A1 OE2 
A2 Y1 
A3 Y2 
A4 Y3 
AS Y4 
A6 YS 
A7 Y6 
A8 Y7 

GND Y8 

SN54AHC540 •.• FK PACKAGE 
(TOP VIEW) 

N ~ ~ 8J[Lj <t:<t: ::>O 

A3 Y1 
A4 Y2 
AS Y3 
A6 Y4 
A7 YS 

~~~>=~ 
0 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L H 

L L H L 

H x x z 
x H x z 

EPIC is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED lllls document contains PRODUCTION 
DATA lnformaUon current as of ~ubllcatlon date. Products conform to 

=~ft~a:":J:s:~ te::a o~f~~~~l~~:,~::':~~ar~n~j 
parameters. 

~TEXAS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS260C-DECEMBER 1995-REVISED JUNE 1996 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

N" & 

~ lEN 
1 v 

b.. 

" 
b.. 

...... 

18 

17 

16 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 
Y4 

Y5 

Y6 

Y7 
YB 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE1 --'---a-, 

OE2 -19--~-.J 

, A1 2 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < 0) ............................................................ -20 mA 
Output clamp current, loK (Vo < O or Vo > V eel . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package .................... 1.3 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-276 

2. The maximum package power dissipation is calculated using a junction temperature of 1 so•c and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS260C- DECEMBER 1995 - REVISED JUNE 1996 

recommended operating conditions (see Note 3) 
SN54AHC540 SN74AHC540 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

vee=2v 1.5 1.5 

V1H High-level input voltage Vee-av 2.1 2.1 v 

Vee= 5.5 v a.85 a.85 

vee-2 v 0.5 0.5 

V1L Low-level input voltage Vee-av 71 0.9 v 

vec = 5.5 v ~ 1.65 

V1 Input voltage 0~5.5 0 5.5 v 

Vo Output voltage ..il_ Vee 0 Vee v 

Vce-2v ts' -50 -50 µA 

IOH High-level output current Vee= a.av± o.a v ~ -4 -4 

"" mA 
Vcc=5V ± 0.5V -8 -8 

Vce=2V 50 50 µA 

IOL Low-level output current Vee= a.av± o.a v 4 4 
mA 

Vce=5V ± 0.5V 8 8 

Vcc=a.av ± o.av 100 100 
!J.t/!J.v Input transition rise or fall rate ns/V 

Vcc=5V ± 0.5V 20 20 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE a: Unused Inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA:25°C SN54AHC540 SN74AHC540 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 2 1.9 1.9 

IOH ·-50µA av 2.9 a 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 v 

IOH=-4mA av 2.58 2.48 2.48 

loH·-BmA 4.5V a.94 3.8 §~ a.8 

2V 0.1 if!!-1 0.1 

IOL·50 µA av 0.1 _£0.1 0.1 

VOL 4.5V 0.1 7£ 0.1 0.1 v 

IOL•4mA av o.a6 K 0.5 0.44 

IOL•8mA 4.5V o.a6 L 0.5 0.44 

1 Data inputs ±0.1 .... ±1 ±1 
11 V1 - Vee or GND 5.5V µA J Control inputs ±0.1 ±1 ±1 

lozt 
Vo.::_YccorGND, 5.5V ±0.25 ±2.5 ±2.5 µA 
V1 (OE)= V1L or V1H 

ice V1. Vee or GND, lo=O 5.5V 4 40 40 µA 

Ci V1 =Vee or GND 5V 2 10 10 pF 

Co Vo= Vee or GND 5V 4 pF 

t For 1/0 pins, the parameter loz includes the input leakage current. 

~lExAs 
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SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS260C- DECEMBER 1995- REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC540 

PARAMETER 
FROM TO LOAD 

TA= 2s·c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH• 4.8 7 1 
A y CL= 15 pF 

tPHL• 4.8 7 1 

tpzH• 
OE 

6.8 10.5 _.;:;. 1 y CL= 15 pF 
tpzL• 6.8 10.5 ~ 1 

tpHz• 
OE 

6.8 10.5 w 1 y CL= 15 pF 
1ot5t tpLZ• 6.8 1 

tPLH 7.3 ~15 1 
A y CL =50 pF 

tPHL 7.3 __&o.5 1 

tpzH 
OE 

sq"{. 14 1 y CL =50 pF 
tpzL 8 14 1 

tpHz 
OE 

8 15.4 1 y CL= 50 pF 
tpLZ 8 15.4 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A 

tPHL 

tpzH 

tpzL 
OE 

tpHz 
OE 

tpLZ 

tPLH 
A 

tPHL 

tpzH 

tpzL 
OE 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concerns products In the formative or 
deslan phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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TO LOAD 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 15 pF 

y CL= 15 pF 

y CL= 50 pF 

y CL= 50 pF 

y CL=50pF 

~TEXAS 
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SN74AHC540 

TA= 2s·c 
MIN 

MIN TYP MAX 

4.8 7 1 

4.8 7 1 

6.8 10.5 1 

6.8 10.5 1 

6.8 10.5 1 

6.8 10.5 1 

7.3 10.5 1 

7.3 10.5 1 

8 14 1 

8 14 1 

8 15.4 1 

8 15.4 1 

UNIT 
MAX 

8.5 
ns 

8.5 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

12 
ns 

12 

16 
ns 

16 

17.5 
ns 

17.5 

UNIT 
MAX 

8.5 
ns 

8.5 

12.5 
ns 

12.5 

12.5 
ns 

12.5 

12 
ns 

12 

16 
ns 

16 

17.5 
ns 

17.5 



SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS260C- DECEMBER 1995- REVISED JUNE 1996 

switching characteristics over recommended OJ>eratlng free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC540 

PARAMETER 
FROM TO LOAD 

TA :25°C 
(INPUT} (OUTPUT} CAPACITANCE MIN 

MIN TYP MAX 

tpLH" 3.7 5 1 
A y CL= 15pF 

tPHL" 3.7 5 1 

tpzH" 
OE 

4.7 7.2 .....'.l..1 y CL-15pF 
tpzL" 4.7 7.2 _fi_ 1 

tpHz" 
OE 

4.5 6.8 [ 1 
y CL=15pF 

tpLZ" 4.5 ~ 1 

tPLH 5.2 ~ 1 
A y CL= 50 pF 

tpHL 5.2 ii_ 7 1 

tpzH 
OE 

6.2~ 9.2 1 
y CL=50pF 

tpzL 6.2 9.2 1 

tpHz 
OE 

6 8.8 1 
y CL·50pF 

tpLZ 6 8.8 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT} (OUTPUT} CAPACITANCE 
MIN 

tPLH 
A y CL·15pF 

tPHL 

tpzH 
OE y CL=15pF 

tpzL 

IPHZ 
OE y CL=15pF 

tpLZ 

tpLH 
A y CL=50pF 

tpHL 

tpzH 

tpzL 
OE y CL=50pF 

tpHz 
OE y CL=50pF 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER 
FROM TO 

Vee (INPUT} (OUTPUT) 

tsk(o) A y 
3.3V±0.3V 

5V±0.5V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

PRODUCT PREVIEW lnlolllllllon ConCOllll producll In lhe lonnallve or =n p- or devllopmenl Clwli:mrlsllc dim end -
11c1Uons1radlllgn gaols. Tullll1l!nlmenm ,... .... Iha ~ghtto 
go or dllccnrl ... lh111 producll wlthOut nodes. ~1ExAs 

INSTRUMENTS 
POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

SN74AHC540 

TA :25°C 
MIN 

TYP MAX 

3.7 5 1 

3.7 5 1 

4.7 7.2 1 

4.7 7.2 1 

4.5 6.8 1 

4.5 6.8 1 

5.2 7 1 

5.2 7 1 

6.2 9.2 1 

6.2 9.2 1 

6 8.8 1 

6 8.8 1 

SN74AHC540 

TA= 2s•c 
MIN 

MIN MAX 

1.5 

1 

MAX 
UNIT 

6 
ns 

6 

8.5 
ns 

8.5 

8 
ns 

8 

8 
ns 

8 

10.5 
ns 

10.5 

10 
ns 

10 

MAX 
UNIT 

6 
ns 

6 

8.5 
ns 

8.5 

8 
ns 

8 

8 
ns 

8 

10.5 

10.5 
ns 

10 
ns 

10 

MAX 
UNIT 

1.5 
ns 

1 
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SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS260C- DECEMBER 1995- REVISED JUNE 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

VolJE)_ Quiet output, maximum dynamic VoL 

VoL,ffi Quiet output, minimum dynamic VoL 

Vol:illQ_ Quiet output, minimum dynamic VoH 

V1HJ_D_l High-level dynamic input voltage 

V11J_DJ_ Low-level dynamic input voltage 

SN74AHC540 
UNIT 

MIN MAX 

0.8 v 
-0.8 v 

4.7 v 
3.5 v 

1.5 v 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 12 pF 

PARAMETER MEASUREMENT INFORMATION 

0 Vee TEST S1 

1 kn S1 ,ft O Open 

From Output -. r-----'VVv,---~/ 
UnderTest O GND 

CL T 

tPLHltPHL Open 
tpLzltpzL Vee 
tpHzltpzH GND 

(see Note A) _ 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) I 

tpzL~ 

I Output I Waveform 1 
I s1 at Vee 

(see Note B) I 
I 

Output 
tpzH~ 

Waveform2 
S1 atGND 

(see Note B) 

Vee 

50%Vcc 50%Vcc 
------ ov 

14-- I l tpLz -.i I 
j+- =Ve( 

\so%vcd YvoL+0.3V V 
I ~ -- OL 

\ tpHz~ 
14"- I I ---- VoH 

so%Vcc 
VoH-0.3V 

=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PAR $ 1 MHz, Zo = 50 n, Ir = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT540, SN74AHCT540 
OCTAL BUFFERS/DRIVERS 

WITH 3~STATE OUTPUTS 
SCLS268B - DECEMBER 1995 - REVISED APRIL 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

SN54AHCT540 ..• J OR W PACKAGE 
SN74AHCT540 ... DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHCT540 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address 
registers. These devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 

The 3-state control gate is a two-input AND gate 
with active-low inputs so that if either 
output-enable (OE1 or OE2) input is high, all 
corresponding outputs are in the high-impedance 
state. The outputs provide inverted data when 
they are not in the high-impedance state. 

The SN54AHCT540 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN? 4AHCT540 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L H 

L L H L 

H x x z 
x H x z 

EPIC is a trademark of Texas Instruments lncorperated. 

UNLESS OTllERWISE NOTED 11118 document contains PRODUCTION 
DATA lnfonnadon current as of publlcatlon date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parameters. 
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OE1 
A1 
A2 
A3 

GND 

Vee 
OE2 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
YB 

SN54AHCT540 ••. FK PACKAGE 
(TOP VIEW) 

A3 3 2 1 20 19 Y1 4 18 
A4 5 17 Y2 
A5 6 16 Y3 
A6 7 15 Y4 
A7 8 14 Y5 

910111213 

~~~>=~ 
CJ 

Copyright © 1996, Texas Instruments Incorporated 
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SN54AHCT540, SN74AHCT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS268B - DECEMBER 1995 - REVISED APRIL 1996 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

1 

19 

2 

3 

4 

5 

6 

7 

B 

9 

_1',, 
& 

EN 

...r:,, 

~ 
1 

..r: 
V' t,,. 

b.. 
t,,. 

t,,. 

b. 

b. 

1B 

17 

16 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

YB 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE1 --'---CT-, 

OE2 - 1-9---<...L_.1 

A1 
2 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1 .3 w 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

=I= Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxirnum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT540, SN74AHCT540 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS268B-DECEMBER 1995-REVISED APRIL 1996 

recommended operating conditions (see Note 3) 

SN54AHCT540 SN74AHCT540 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 .2c. 2 v 
V1L Low-level input voltage ,;~8 0.8 v 
V1 Input voltage 0 J,t_' 5.5 0 5.5 v 
Vo Output voltage Q:.\~·» Vee 0 Vee v 
IOH High-level output current _1t_ -8 -8 mA 

IOL Low-level output current SY 8 8 mA 

At/Av Input transition rise or fall rate <f" 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54AHCT540 SN74AHCT540 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5 v 

loH =-8mA 2.5 2.4 2.4 

loL=50 µA 0.1 9i._1 0.1 
VoL 4.5V 

loL=8 mA 0.36 ~1'4 0.44 

loz Vo= Vee or GND 5.5 v ±0.25 lP2.5 ±2.5 

11 V1 =Vee or GND 5.5V ±0.1 {;( _... ±1 ±1 

ice V1 =Vee or GND, lo=O 5.5 v 4 ~ 40 40 

Alcct 
One input at 3.4 V, 

5.5V 1.35 z 1.5 1.5 Other inputs at GND or Vee 

I off Vo= 5.5 V ov 0.5' 5 

Ci V1 =Vee or GND 5V 2 10 10 

Co Vo= Vee or GND 5V 4 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee. 

PRODUCT PREV1EW Information concerns products In the formative or 
doolgn phase of development Characteristic data and olller 
speclflcatlons are daslgn goals. Texas lnsb'uments reserves the right to 
change or dlscondnue these products without notice. ~ThXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 
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SN54AHCT540, SN74AHCT540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS2688- DECEMBER 1995- REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT540 

PARAMETER 
FROM TO LOAD 

TA=25'C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH• 4 6 1 
A y CL= 15 pF 

tPHL• 4 6 1 

tpzH• 
OE 

5.5 8 ~1 y CL= 15 pF 
tpzL• 5.5 8 LA·· 1 

tpHz• 
OE 

5 8 •. w 1 y CL= 15 pF 
&. lpLZ• 5 ~ 1 

tPLH 6 _;iJs 1 
A y CL= 50 pF 

IPHL 6~.5 1 

tpzH 
OE 

i51f' 11 1 y CL= 50 pF 
tpzL 7.5 11 1 

tpHz 
OE 

8 11 1 y CL= 50 pF 
tpLZ 8 11 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

IPLH 
A y CL= 15 pF 

IPHL 

tpzH 
OE y CL= 15 pF 

tpzL 

tpHz 
OE y CL= 15 pF 

tpLZ 

tPLH 
A y CL= 50 pF 

tpHL 

tpzH 

tpzL 
OE y CL= 50 pF 

tPHZ 
OE y CL= 50 pF 

lpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER FROM TO Vee (INPUT) (OUTPUT) 

Is~ A y 5 v ±0.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design. 

PRODUCT PREVIEW Information concerns products In the formative or 
deskln phase of developmenL Charac1erlstlc data and other 
speclflcatlons are design goals. Texas Instruments reserves tho right to 
change or discontinue these products wfthout notice. 
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SN74AHCT540 

TA= 25'C 
MIN 

TYP MAX 

4 6 1 

4 6 1 

5.5 8 1 

5.5 8 1 

5 8 1 

5 8 1 

6 8.5 1 

6 8.5 1 

7.5 11 1 

7.5 11 1 

8 11 1 

8 11 1 

SN74AHCT540 

TA= 25'C 
MIN 

MIN MAX 

1 

UNIT 
MAX 

7.5 
ns 

7.5 

9 
ns 

9 

9 
ns 

9 

10 
ns 

10 

12 
ns 

12 

12 
ns 

12 

UNIT 
MAX 

7.5 
ns 

7.5 

9 
ns 

9 

9 
ns 

9 

10 
ns 

10 

12 
ns 

12 

12 
ns 

12 

UNIT 
MAX 

1 ns 



SN54AHCT540, SN74AHCT540 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS2688 - DECEMBER 1995 - REVISED APRIL 1996 

noise characteristics, Vee= 5 V, CL= 50 pf, TA= 25°C (see Note 5) 
SN74AHCT540 

PARAMETER UNIT 
MIN MAX 

VolJB_ Quiet output, maximum dynamic VoL 0.8 v 
Vol:M_ Quiet output, minimum dynamic VoL -0.8 v 
VoH_M_ Quiet output, minimum dynamic VoH 4.5 v 
VIHJ.~ High-level dynamic input voltage 2 v 
V11J_D.l Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, I = 1 MHz 12 pF 

PARAMETER MEASUREMENT INFORMATION 

o vcc 

1 kn sy O Open 

From Output --r-e----~w.~---' 0 
Under Test GND 

CL 
(see Note A) I 

LOAD CIRCUIT 

Input_/, 1.5 v 

tPLH ~ "i 

3V 
).1.5;--- ov 

I 

I 
14 .,I tPHL 

I 

Output f 1.5 V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VoH 

VOL 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

s1 at Vee 
(see Note B) 

Output 
Waveform2 

S1 at GND 
(see Note B) 

TEST S1 

tpuiftPHL Open 

tpLzltpzL Vee 
tpHzltpzH GND 

3V 
1.5 v 1.5 v 

I ------ ov 
tpzL~ 14--- I I 

I I tpLz -+I 14-I I I 
=Vee 

I 1.5 v I 
I 

VoL+0.3 V 
VoL 

I I tpHz-+! 
~----

tpzH~ j4-
I 

)/1.5v 
--- VoH 

~H-0.3V 
=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ,;:; 1 MHz, Zo = 50 '1, tr = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Operating Range 2-V to 5.5-V Vee 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHC541 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address 
registers. These devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 

The 3-state control gate is a two-input AND gate 
with active-low inputs so that if either 
output-enable (OE1 or OE2) input is high, all 
corresponding outputs are in the high-impedance 
state. The outputs provide noninverted data when 
they are not in the high-impedance state. 

The SN54AHC541 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC541 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS261 F - DECEMBER 1995 - REVISED JUNE 1996 

SN54AHC541 ••• J OR W PACKAGE 
SN74AHC541 ••• DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

OE1 1 

A1 2 

A2 3 

A3 4 
A4 5 
A5 6 

A6 7 
A7 8 
AS 9 

GND 10 

Vee 
19 OE2 

Y1 

Y2 

Y3 

15 Y4 

14 Y5 

13 Y6 

12 Y7 

11 YB 

SN54AHC541 ... FK PACKAGE 
(TOP VIEW) 

A3 
3 2 1 20 19 

Y1 4 18 
A4 5 17 Y2 

A5 6 16 Y3 

A6 7 15 Y4 

A7 8 14 Y5 
9 10 11 12 13 

~~~>:le 
(!) 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L L 

L L H H 

H x x z 
x H x z 

EPIC is a trademark of Texas Instruments lncorperated. 
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SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS261 F - DECEMBER 1995 - REVISED JUNE 1996 

logic symbolt 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

1 

19 

2 

3 

4 

s 
6 

7 

s 
9 

...t:J 
_to.J 

L 

& 

JEN 
1 " 

1S 

17 

16 

1S 

14 

13 

12 

11 

V1 

V2 

V3 

V4 

vs 
V6 

V7 

vs 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE1 -----n 

OE2 -1-9---1.~__,, 

A1 2 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 

Supply voltage range, Vee .......................................................... -0.5 v to 7 V 
Input voltage range, v, (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < O or v, >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 w 
N package .................... 1.3 w 
PW package ................... o. 7 W 

Storage temperature range, T819 .................................................... -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS261F- DECEMBER 1995- REVISED JUNE 1996 

recommended operating conditions (see Note 3) 

SN54AHC541 SN74AHC541 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee= 2 v 1.5 1.5 

V1H High-level input voltage vcc=3 v 2.1 2.1 v 

vcc=5.5V 3.85 3.85 

Vee -2v 0.5 0.5 

V1L Low-level input voltage vcc = 3 v 0.9 0.9 v 

Vcc=5.5V 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vee= 2 v -50 -50 µA 

IOH High-level output current Vee= 3.3 ± o.3 v -4 -4 
mA 

Vee= 5±0.5 v -8 -8 

Vee =2 v 50 50 µA 

IOL Low-level output current Vee= 3.3 ± o.3 v 4 4 

Vcc=5±o.5v 
mA 

8 8 

Vee= 3.3 ± o.3 v 100 100 
/';.t//';.v Input transition rise or fall rate 

vcc=5±0.5V 
nsN 

20 20 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX 

2V 1.9 2 

loH =-50 µA 3V 2.9 3 

VoH 4.5V 4.4 4.5 

IOH =-4 mA 3V 2.58 

IOH =-8mA 4.5V 3.94 

2V 0.1 

loL=50 µA 3V 0.1 

VOL 4.5V 0.1 

IOL=4 mA 3V 0.36 

loL=8 mA 4.5V 0.36 

1 Data inputs ±0.1 
11 VJ= Vee or GND 5.5V J Control inputs ±0.1 

lozt 
Vo= Vee or GND, 

5.5V ±0.25 
VJ (OE) = V1L or V1H 

ice V1 = Vee or GND, Jo = o 5.5 v 4 

Ci VJ = Vee or GND 5V 2 10 

Co Vo= Vee or GND 5V 4 

t For input and ouput, loz includes the input leakage current. 

~TEXAS 
INSTRUMENTS 
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SN54AHC541 SN74AHC541 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 
µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS261 F - DECEMBER 1995 - REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN54AHC541 

PARAMETER FROM TO LOAD 
TA= 2s·c 

ON PUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

IPLH" 5 7 1 
A y CL= 15 pF 

IPHL" 5 7 1 

tpzH* 
OE 

6 10.5 1 y CL= 15 pF 
tpzL" 6 10.5 1 

tpHz" 
OE 

7 11 1 y CL= 15 pF 
tpLZ" 7 11 1 

tPLH 7.5 10.5 1 
A y CL= 50 pF 

tPHL 7.5 10.5 1 

tpzH 
OE 

8 14 1 y CL=50 pF 
tpzL 8 14 1 

IPHZ 
OE 

9 15.4 1 y CL =50 pF 
tpLZ 9 15.4 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A 

tPHL 

tpzH 

tpzL 
OE 

tpHz 
OE 

tpLZ 

tpLH 
A 

tPHL 

tpzH 

tpzL 
OE 

tpHz 
OE 

tpLZ 
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TO LOAD 
(OUTPUT) CAPACITANCE 

y CL= 15 pF 

y CL= 15 pF 

y CL= 15 pF 

y CL= 50 pF 

y CL =50 pF 

y CL= 50 pF 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 e DALLAS. TEXAS 75265 

SN74AHC541 

TA= 2s·c 
MIN 

MIN TYP MAX 

5 7 1 

5 7 1 

6 10.5 1 

6 10.5 1 

7 11 1 

7 11 1 

7.5 10.5 1 

7.5 10.5 1 

8 14 1 

8 14 1 

9 15.4 1 

9 15.4 1 

UNIT 
MAX 

8.5 
ns 

8.5 

11 
ns 

11 

12 
ns 

12 

12 
ns 

12 

16 
ns 

16 

17.5 
ns 

17.5 

UNIT 
MAX 

8.5 
ns 

8.5 

11 
ns 

11 

12 
ns 

12 

12 
ns 

12 

16 
ns 

16 

17.5 
ns 

17.5 



SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS261 F- DECEMBER 1995- REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHC541 

PARAMETER FROM TO LOAD 
TA= 2s•c (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH" 3.5 5 1 
A y CL= 15 pF 

tPHL" 3.5 5 1 

tpzH" 
OE 

4.7 7.2 1 y CL= 15pF 
tpzL" 4.7 7.2 1 

tpHz" 
OE 

5 7.5 1 y CL= 15pF 
tpLZ" 5 7.5 1 

tPLH 5 7 1 
A y CL= 50 pF 

tPHL 5 7 1 

tpzH 
OE 

6.2 9.2 1 y CL= 50 pF 
tpzL 6.2 9.2 1 

IPHZ 
OE 

6 8.8 1 y CL=50pF 
tpLZ 6 8.8 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH 
A y CL= 15 pF 

tPHL 

tpzH 

tpzL 
OE y CL= 15pF 

tpHz 
OE y CL= 15 pF 

tpLZ 

tPLH 
A y CL= 50 pF 

tPHL 

tpzH 
OE y CL= 50 pF 

tpzL 

IPHZ 
OE y CL= 50 pF 

tpLZ 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER 
FROM TO 

Vee (INPUT) (OUTPUT) 

3.3 v ±0.3 v 
tsk(o) A y 

5 V±0.5 V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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SN74AHC541 

TA= 2s·c 
MIN 

TYP MAX 

3.5 5 1 

3.5 5 1 

4.7 7.2 1 

4.7 7.2 1 

5 7.5 1 

5 7.5 1 

5 7 1 

5 7 1 

6.2 9.2 1 

6.2 9.2 1 

6 8.8 1 

6 8.8 1 

SN74AHe541 

TA= 2s•e 
MIN 

MIN MAX 

1.5 

1 

UNIT 
MAX 

6 
ns 

6 

8.5 
ns 

8.5 

8 
ns 

8 

8 
ns 

8 

10.5 
ns 

10.5 

10 
ns 

10 

UNIT 
MAX 

6 
ns 

6 

8.5 
ns 

8.5 

8 
ns 

8 

8 
ns 

8 

10.5 
ns 

10.5 

10 
ns 

10 

UNIT 
MAX 

1.5 
ns 

1 

3-291 



SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS261 F - DECEMBER 1995 - REVISED JUNE 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

VOLJEL Quiet output, maximum dynamic VoL 

VO!JYL Quiet output, minimum dynamic VOL 

VOrt(\/l_ Quiet output, minimum dynamic VoH 

V1f:!{Q)_ High-level dynamic input voltage 

SN74AHC541 

MIN MAX 

0.8 

-0.8 

4.7 

3.5 
\I .. - . -r.-~-- ! ____ .. -- ... - , " 

1 •IL(DJ Low leveldy11.,1111u111fJu1vul1aye 1.0 I 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

UNIT 

v 
v 
v 
v 
" 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 12 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

tpu+ttPHL Open 1 kO sy O Open 

From Output -r-----vvv--~· 
Under Test 0 GND 

CL T 
tpLzitpzL Vee 
tpHzitpzH GND 

(see Note A) _ 

Input 

LOAD CIRCUIT 

Output 
Control 

(low-level 
enabling) 

Vee 
soo;.vcc soo;.vcc 

ov I----;------
tpzL --.i I+- I 

I I tpLz -.I 14--

In-Phase 
Output 

Output 
Waveform 1 

s1 at Vee 
(see Note B) 

---1 -~I I .---- =Vee 
I 50%Vcr1 I/ 
I · I £ vo...!:.~·~v VoL 

I I IPHZ --.i j.-
tpzH -"I j4-

I ,..----.1.-- - -- VoH 

Out-of-Phase 
Output 

Output 
Waveform 2 

81 atGND 
(see Note B) 

/soo;. Vee "\:oH- o.a v 

----· - =OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. · 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 O, Ir= 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT541, SN74AHCT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS269E-DECEMBER 1995-REVISEDJUNE 1996 

• Inputs Are TTL-Voltage Compatible 

• EPIC™ {Enhanced-Performance Implanted 
CMOS) Process 

SN54AHCT541 ••• J OR W PACKAGE 
SN74AHCT541 •.• DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline {OW), Shrink Small-Outline 
{DB), Thin Shrink Small-Outline {PW), and 
Ceramic Flat {W) Packages, Ceramic Chip 
Carriers {FK), and Standard Plastic {N) and 
Ceramic {J) 300-mil DIPs 

description 

The 'AHCT541 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address 
registers. These devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. The 
outputs provide noninverted data when they are 
not in the high-impedance state. 

The SN54AHCT541 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN? 4AHCT541 is 
characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L L 

L L H H 

H x x z 
x H x z 

EPIC is a trademark of Texas Instruments lncorgorated. 

~TEXAS 
INSTRUMENTS 

OE1 Vee 
OE2 
Y1 

A3 Y2 
A4 Y3 

Y4 
Y5 
Y6 
Y7 

SN54AHCT541 .•• FK PACKAGE 
(TOPVIEW) 

A3 3 2 1 20 19 Y1 4 18 
A4 5 17 Y2 
A5 6 16 Y3 
A6 7 15 Y4 
A? 8 14 Y5 

9 10 11 12 13 

~~~~~ 
<!l 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT541, SN74AHCT541 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS269E - DECEMBER 1995 - REVISED JUNE 1996 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

1 

19 

2 

3 

4 

5 

6 

7 

B 

9 

--"" 
& 

...i::,, 

:i 

EN 

_c 
1 v 1B 

17 

111 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 
YB 

t This symbol is in accordance with ANSI/IEEE Std 91-19B4 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE1 ---n 
OE2 - 1-9 ---<....t._...J 

A1 
2 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 w 
N package .................... 1.3 W 
PW package ................... 0.7 w 

Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

:t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-294 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which tias a trace length of zero. 
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SN54AHCT541, SN74AHCT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS269E-DECEMBER 1995- REVISED JUNE 1996 

recommended operating conditions (see Note 3) 

SN54AHeT541 SN74AHeTS41 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 

V1H High-level input voltage 2 2 v 

V1L Low-level input voltage 0.8 0.8 v 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

IOH High-level output current -8 -8 mA 

loL Low-level output current 8 8 mA 

1'1t/1'1v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•e SN54AHeT541 SN74AHeT541 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

loH·-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH=-8mA 2.5 2.4 2.4 

loL = 50 µA 0.1 0.1 0.1 
VoL 4.5V 

loL=8 mA 0.36 0.44 0.44 

ioz Vo=VccorGND 5.5V ±0.25 ±2.5 ±2.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 

Ice V1 =Vee or GND, lo=O 5.5V 4 40 40 

ti.icct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 
Other inputs at GND or Vee 

Iott Vo= 5.5 V ov o.5* 5 

Ci V1 =Vee or GND 5V 2 10 10 

Co Vo= Vee or GND 5V 4 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee. 

~TEXAS 
INSTRUMENTS 
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UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 
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SN54AHCT541, SN74AHCT541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS269E - DECEMBER 1995- REVISED JUNE 1996 

switching characteristics over recommended OJ>erating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT541 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH• 4.1 6 1 
A y CL=15pF 

tpfiL* 3.7 5.5 1 

!pzH• 
OE 

5 7 1 y CL· 15pF 
tpzL• 5 7 1 

tpHz• 
OE 

4.5 7 1 y CL=15pF 
tpLZ• 4.5 7 1 

tPLH 6.2 8.5 1 
A y CL=50pF 

tPHL 6 8.5 1 

tpzH 
OE 

7.5 10 1 y CL·50pF 
tpzL 7.5 10 1 

IPHZ 
OE 

7 10 1 y CL=50pF 
IPLZ 7 10 1 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT541 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

tPLH 4.1 6 1 
A y CL=15pF 

tpHL 3.7 5.5 1 

tpzH 
OE 

5 7 1 y CL·15pF 
tpzL 5 7 1 

tpHz 
OE 

4.5 7 1 y CL=15pF 
tpLZ 4.5 7 1 

tPLH 6.2 8.5 1 
A y CL= 50pF 

tPHL 6 8.5 1 

tpzH 
OE 

7.5 10 1 y CL·50pF 
tpzL 7.5 10 1 

tpHz 
OE 

7 10 1 y CL=50pF 
tpLZ 7 10 1 

output-skew characteristics, CL = 50 pf (see Note 4) 

SN74AHCT541 

PARAMETER 
FROM TO Vee TA=25°C (INPUT) (OUTPUT) MIN 

MIN MAX 

tsllli!l_ A y 5V±0.5V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

~ThxAs 
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UNIT 
MAX 

6.5 
ns 

6.5 

8 
ns 

8 

8 
ns 

8 

9.5 
ns 

9.5 

12 
ns 

12 

12 

12 
ns 

MAX 
UNIT 

6.5 
ns 

6.5 

8 
ns 

8 

8 

8 
ns 

9.5 
ns 

9.5 

12 
ns 

12 

12 
ns 

12 

UNIT 
MAX 

1 ns 



SN54AHCT541, SN7 4AHCT541 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS269E - DECEMBER 1995 - REVISED JUNE 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 
SN74AHCT541 

PARAMETER UNIT 
MIN MAX 

VO'=fEL Quiet output, maximum dynamic VoL 0.8 v 
Vot,M_ Quiet output, minimum dynamic VoL -0.8 v 
VOl:!il£l.. Quiet output, minimum dynamic VoH 4.6 v 
V1HJ_DJ_ High-level dynamic input voltage 2 v 
V1~ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 12 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

From Output 1 1 kn ___ s.Jy 0 Open 
--il.,._---~VV\i 0 

Under Test GND 

CL 
(see Note A) I 

LOAD CIRCUIT 

lnput_/i V 1.5 

I 
tPLH 14 .I 

I I 
I 

Output ____ _,y-;5 V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TEST 

tPLHitPHL 
tpLzitpzL 
tpHzitPZH 

1.5V 

Output 
Control 

(low-level 
enabling) t _.! 

PZL "'l ~ I 
Output ___ I_ 

Waveform 1 
s1 at Vee 

(see Note B) 

I 
I 
I 

tpzH~ 

I tpLZ1 

1.5 v I 

I tPHZ~ 
\4-

S1 

Open 

Vee 
GND 

3V 
1.5 v 
------ ov 

~ =Ve 
I 
V_.Ql:..±~3~ 

Vol 

~ 
Output 

Waveform2 
S1 atGND 

(see Note B) 

I I 
---- VoH 
VoH -0.3 V 1.5 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

= 01 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ,; 1 MHz, Zo = 50 O, Ir = 3 ns, If = 3 ns. 
D. The outputs are measured one at a lime with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Directly Drive Bus Lines 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'AHC573 are octal transparent D-type 
latches. 

When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is 
low, the Q outputs are latched at the logic levels 
of the D inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or a high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54AHC573, SN74AHC573 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS242E-OCTOBER 1995- REVISED JUNE 1996 

SN54AHC573 ..• J OR W PACKAGE 
SN74AHC573 ••• DB, DW, N, OR PW PACKAGE 

(TOP VIEW) 

OE 1 20 Vee 
1D 2 19 1Q 
20 3 18 2Q 
30 4 17 3Q 
40 5 16 4Q 
50 6 15 SQ 
60 7 14 6Q 
70 8 13 7Q 
80 9 12 BQ 

GNO 10 

SN54AHC573 .•• FK PACKAGE 
(TOP VIEW) 

30 
40 
so 
60 
70 

4 3 2 1 20 1918 2Q 

5 

6 

17 3Q 
16 4Q 

SQ 
6Q 

7 15 

8 14 
9 10 11 12 13 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54AHC573 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74AHC573 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

LE D Q 

H H H 

H L L 

L x Oo 
x x z 

EPIC is a trademark of Texas Instruments lncorgorated. 

~~~~~~~:,:,:1: s~!:=~~.Ja~~::,:S g/ /e:'~:~~n:1:; 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC573, SN74AHC573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS242E- OCTOBER 1995 - REVISED JUNE 1996 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

.bfEN 

~1 
10 " 

19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE------<• 

LE _1_1 __ __ 

19 1Q 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-300 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC573, SN74AHC573 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS242E-OCTOBER 1995- REVISED JUNE 1996 

recommended operating conditions (see Note 3) 

SN54AHC573 SN74AHC573 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

Vee= 2 v 1.5 1.5 

V1H High-level input voltage Vee= 3 v 2.1 2.1 v 

vcc=5.5V 3.85 3.85 

Vee =2 v 0.5 0.5 

V1L Low-level input voltage Vee= 3 v 0.9 0.9 v 

vcc=5.5V 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vee =2 v -50 -50 µA 

IOH High-level output current Vcc=3.3V ± 0.3V -4 -4 
mA 

Vee= 5 v ± o.5 v -8 -8 

Vee =2 v 50 50 µA 

IOL Low-level output current Vcc=3.3V ± 0.3V 4 4 
mA 

Vcc=5V ± 0.5V 8 8 

Vcc=3.3V ± 0.3V 100 100 
l'!.til'!.v Input transition rise or fall rate ns/V 

Vcc=5V ± 0.5V 20 20 

TA Operating free-air temperature -55 125 -40 85 oc 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 

ice 

Ci 

Co 

TEST CONDITIONS Vee 
TA= 25°C 

IOH =-50 µA 

loH =-4 mA 

loH =-8 mA 

IOL = 50 µA 

loL= 4 mA 

IOL= 8 mA 

V1 =Vee or GND 

V1 = V1L or V1H. 

V1 =Vee or GND, 

V1 = Vee or GND 

Vo= Vee or GND 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5 v 3.94 

2V 

3V 

4.5 v 

3V 

4.5 v 

5.5 v 

Vo= Vee or GND 5.5 v 

lo=O 5.5V 

5V 2.5 

5V 

~TEXAS 
INSTRUMENTS 

3.5 

MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.25 

4 

10 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHC573 SN74AHC573 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC573, SN74AHC573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS242E - OCTOBER 1995- REVISED JUNE 1996 

timing requirements over recommended operating free-air temperature range, 
Vee= 3.3V ± 0.3 V (unless otherwise notei:f) (see Figure 1) 

TA=25°C SN54AHC573 SN74AHC573 

MIN MAX MIN MAX 

tw Pulse duration, LE high 5 5 

tsu Setup time, data before LEJ. 3.5 3.5 

th Hold time, data after LEJ. 1.5 1.5 

timing requirements over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MIN MAX 

5 

3.5 

1.5 

TA=25°C SN54AHC573 SN74AHC573 

MIN MAX MIN MAX MIN 

tw Pulse duration, LE high 5 5 5 

tsu Setup time, data before LEJ. 3.5 3.5 3.5 

th Hold time, data after LEJ. 1.5 1.5 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH" 

tPHL" 
D a CL= 15 pf 

tPLH" 
LE 

tPHL" 
a CL= 15 pf 

tpzH" 
OE a CL=15pf 

tpzL" 

tpHz" 

tpLZ" 
OE a CL=15pf 

tPLH 
D a CL=50pf 

tpHL 

tpLH 
LE a CL=50 pf 

tPHL 

tpzH 
OE a CL=50pf 

tpzL 

tpHz 
OE a CL=50pf 

tpLZ 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 
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SN54AHC573 

TA=25°C 
MIN 

TYP MAX 

7 11 1 

7 11 1 

7.6 11.9 1 

7.6 11.9 1 

7.3 11.5 1 

7.3 11.5 1 

8.3 11 1 

8.3 11 1 

9.5 14.5 1 

9.5 14.5 1 

10.1 15.4 1 

10.1 15.4 1 

9.8 15 1 

9.8 15 1 

10.7 14.5 1 

10.7 14.5 1 

MAX 

MAX 

13 

13 

14 

14 

13.5 

13.5 

13 

13 

16.5 

16.5 

17.5 

17.5 

17 

17 

16.5 

16.5 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC573, SN7 4AHC573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS242E-OCTOBER 1995- REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC573 

PARAMETER 
FROM TO LOAD 

TA= 2s·c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

lPLH 7 11 1 
D a CL= 15 pf 

lPHL 7 11 1 

lPLH 7.6 11.9 1 
LE a CL= 15 pf 

tpHL 7,6 11.9 1 

tpzH 7.3 11.5 1 
OE a CL= 15 pf 

tpzL 7.3 11.5 1 

lPHZ 
OE 

8.3 11 1 a CL= 15 pf 
tpLZ 8.3 11 1 

IPLH 9.5 14.5 1 
D a CL= 50 pf 

IPHL 9.5 14.5 1 

tpLH 10.1 15.4 1 
LE Q CL= 50 pf 

lPHL 10.1 15.4 1 

lpzH 9.8 15 1 
OE a CL= 50 pf 

lpzL 9.8 15 1 

tpHz 
OE 

10.7 14.5 1 
Q CL=50pF 

tpLZ 10.7 14.5 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

tPLH• 
D Q CL= 15 pf 

tpHL• 

tpLH• 
LE Q CL= 15 pf 

tPHL• 

tpzH• 
OE Q CL= 15pf 

tpzL• 

lpHz• 
OE Q CL= 15 pf 

tpLZ• 

tPLH 
D Q CL= 50 pf 

tPHL 

tPLH 
LE Q CL= 50 pf 

tPHL 

tpzH 
OE a CL= 50 pf 

tpzL 

tpHz 
OE Q CL= 50 pf 

tpLZ 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

~TEXAS 
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SN54AHC573 

TA= 2s·c 
MIN 

TYP MAX 

4.5 6.8 1 

4.5 6.8 1 

5 7.7 1 

5 7.7 1 

5.2 7.7 1 

5.2 7.7 1 

5.2 7.7 1 

5.2 7.7 1 

6 8.8 1 

6 8.8 1 

6.5 9.7 1 

6.5 9.7 1 

6.7 9.7 1 

6.7 9.7 1 

6.7 9.7 1 

6.7 9.7 1 

UNIT 
MAX 

13 
ns 

13 

14 
ns 

14 

13.5 
ns 

13.5 

13 
ns 

13 

16.5 
ns 

16.5 

17.5 
ns 

17.5 

17 
ns 

17 

16.5 
ns 

16.5 

UNIT 
MAX 

8 
ns 

8 

9 
ns 

9 

9 
ns 

9 

9 
ns 

9 

10 
ns 

10 

11 
ns 

11 

11 
ns 

11 

11 
ns 

11 
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SN54AHC573, SN74AHC573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS242E - OCTOBER 1995 - REVISED JUNE 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHC573 

PARAMETER 
FROM TO LOAD 

TA= 25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 4.5 6.8 1 
D Q CL= 15 pF 

tPHL 4.5 6.8 1 

tPLH 5 7.7 1 
LE Q CL= 15 pF 

tPHL b {.( 1 

tpzH 5.2 7.7 1 
OE Q CL= 15 pF 

tpzL 5.2 7.7 1 

tPHZ 
OE 

5.2 7.7 1 
Q CL= 15 pF 

tpLZ 5.2 7.7 1 

1PLH 6 8.8 1 
D Q CL =50 pF 

tPHL 6 8.8 1 

tPLH 6.5 9.7 1 
LE Q CL= 50 pF 

IPHL 6.5 9.7 1 

tpzH 6.7 9.7 1 
OE Q CL= 50 pF 

tpzL 6.7 9.7 1 

tPHZ 
OE 

6.7 9.7 1 
Q CL= 50 pF 

tpLZ 6.7 9.7 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHC573 

PARAMETER Vee TA= 25°C 
MIN 

MIN MAX 

3.3 v i;0.3 v 1.5 
tsk(o) Output skew 

5 V±0.5 V 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

UNIT 
MAX 

8 
ns 

8 

9 
ns 

9 

9 
ns 

9 

9 
ns 

9 

10 
ns 

10 

11 
ns 

11 

11 
ns 

11 

11 
ns 

11 

MAX 
UNIT 

1.5 
ns 

1 

SN74AHC573 
PARAMETER UNIT 

MIN MAX 

VOIJ.P.l Quiet output, maximum dynamic Vol 1 v 
VOLJ.IQ_ Quiet output, minimum dynamic Vol -0.8 v 
VOf!M_ Quiet output, minimum dynamic VoH 4 v 
V1H_{D_l High-level dynamic input voltage 3.5 v 
V11,{Q)_ Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 

3-304 

PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 16 pF 



SN54AHC573, SN7 4AHC573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS242E-OCTOBER 1995- REVISED JUNE 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

1 kn s1 j4 o Open 
From Output --r---------''1/1/'v--___,/ 0 GND 

Under Test 

(see Noteckl I 
tPLHitPHL 
tpLzitpzL 
tpHzitpzH 

Open 

Vee 
GND 

Input 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

i.-- tw---.! 

\ \ ~c 
50% Vee 50% Vee 

'----ov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

/5o%Vcc \~;.;c~-
I I 

Vee 

OV 

tpLH +---.\ K tPHL 

~VOH 
cc 

1 VoL 

tPHL +-./ l+--+j tPLH 

~VOH 
Vee 

VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Timing Input 

Data Input 

Output 
Control 

(low-level 
enabllng) 

Output 
Waveform 1 

s1 atvcc 
(see Note BJ 

Output 
Waveform2 

S1 at GND 
(see Note BJ 

~---Vee 

~vv'u'"'"'\.._ov 

14 Ill th 
tsu~ I 

I \!-:----- Vee .J 50% Vee \50% Vee 0 v 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vee 
50%Vcc 50%Vcc 

I ------ ov 
tpzL~ 14---- I 

I I tpLz -.I ~ I I =Vee 

I 50%Vcc1 I 
VOL +0.3 V 

I VOL 

I I tpHz4\ 
~---

tpzH~ 14-- I 

J5o%Vcc 
""\:Oii :-o:a v VoH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Inputs Are TTL-Voltage Compatible 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCT573 are octal-transparent D-type 
latches. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE 
is low, the Q outputs are latched at the logic levels 
of the D inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or a high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54AHCT573, SN74AHCT573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS243D - OCTOBER 1995 - REVISED APRIL 1996 

SN54AHCT573 ••• J OR W PACKAGE 
SN74AHCT573 •.• DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

Vee 
1D 2 1Q 
20 3 2Q 
30 4 3Q 
40 5 4Q 
50 6 5Q 
60 7 6Q 
70 8 7Q 

SQ 
GNO 11 LE 

SN54AHCT573 .•• FK PACKAGE 
(TOP VIEW) 

30 
40 
50 
60 
70 

ClClWOO 
coz-'cor--

c.!:l 

2Q 
3Q 
4Q 
5Q 
6Q 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54AHCT573 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT573 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE D Q 

L H H H 

L H L L 

L L x Oo 

H x x z 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~:,:~~ .~-=~.';:U:."'t!.: ::ie:~:::.~ 
siandard warranty. Production proct11lng does not 111C8888rily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT573, SN74AHCT573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS243D - OCTOBER 1995- REVISED APRIL 1996 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

NEN 

~1 
10 

19 
v 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE ------n 
LE _1_1 __ -1 

To Seven Other Channels 

19 1Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

OW package .................. 1.6 W 
N package .................... 1.3 W 
PW package ................... 0.7 W 

Storage temperature range, T519 .................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-308 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT573, SN74AHCT573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS243D - OCTOBER 1995 - REVISED APRIL 1996 

recommended operating conditions (see Note 3) 
SN54AHCT573 SN74AHCT573 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 
V1H High-level input voltage 2 2 v 
V1L Low-level input voltage 0.8 0.8 v 
V1 Input voltage 0 5.5 0 5.5 v 
Vo Output voltage 0 Vee 0 Vee v 
IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

At/Av Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54AHCT573 SN74AHCT573 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V v 

loH=-8 mA 2.5 2.4 2.4 

loL=50 µA 0.1 0.1 0.1 
VoL 4.5V v 

loL=8mA 0.36 0.44 0.44 

ioz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 µA 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 µA 

Ice V1 =Vee or GND, lo=O 5.5V 4 40 40 µA 

Alcct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 mA 
Other inputs at GND or Vee 

loft Vo= 5.5 V ov 0.5' 5 µA 

Ci V1 =Vee or GND 5V 2.5 10 10 pF 

Co Vo= Vee or GND 5V 3 pF 

•On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or V CC· 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 

tw Pulse duration, LE high 

tsu Setup time, data before LE! 

th Hold time, data after LE! 

TA= 2s·c 
MIN 

5 

3.5 

1.5 

~TEXAS 
INSTRUMENTS 

MAX 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHCT573 SN74AHCT573 

MIN MAX MIN 
UNIT 

MAX 

5 5 ns 

3.5 3.5 ns 

1.5 1.5 ns 

3-309 



SN54AHCT573, SN74AHCT573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS2430- OCTOBER 1995- REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT573 

PARAMETER FROM TO LOAD 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tpLH 0 4.2 6 1 
D Q CL=15pF 

tpHL* 5.1 7 1 

tpLH* 
LE Q 

4.7 6.5 1 
CL·15pF 

IPHL* 5.6 7.5 1 

tpzH* 
OE Q 

4.1 6.5 1 
CL=15pF 

tpzL* 5.5 7.5 1 

tpHz* 
OE 

5.5 8 1 
Q CL=15pF 

tpLZ* 5.4 8 1 

tPLH 5.2 7 1 
D Q CL=50pF 

tpHL 6.1 8 1 

tPLH Q 
5.7 7.5 1 

LE CL·50pF 
tpHL 6.6 8.5 1 

tpzH 
OE 

5.1 7.5 1 
Q CL=50pF 

tpzL 6.5 8.5 1 

tpHz 
OE 

6.7 9 1 
Q CL·50pF 

tpLZ 6.4 9 1 

•On products compliant to MIL-PRF--38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT573 

PARAMETER FROM TO LOAD 
TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

tPLH 4.2 6 1 
D Q CL= 15pF 

tPHL 5.1 7 1 

tpLH 4.7 6.5 1 
LE Q CL= 15pF 

tPHL 5.6 7.5 1 

tpzH 
OE 

4.1 6.5 1 
Q CL= 15pF 

tpzL 5.5 7.5 1 

tPHZ 
OE 

5.5 8 1 
Q CL=15pF 

tpLZ 5.4 8 1 

tPLH 5.2 7 1 
D Q CL=50pF 

tPHL 6.1 8 1 

tpLH 
LE Q CL=50pF 

5.7 7.5 1 

tPHL 6.6 8.5 1 

tpzH 
OE 

5.1 7.5 1 
Q CL=50pF 

tpzL 6.5 8.5 1 

tPHZ 
OE Q 

6.7 9 1 
CL·50pF 

tpLZ 6.4 9 1 

~ThxAs 
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MAX 
UNIT 

6.5 
ns 

9 

7.5 
ns 

9 

7 
ns 

10 

11 
ns 

9.5 

7.5 

10 
ns 

8.5 

10 
ns 

8 
ns 

11 

12 

10.5 
ns 

UNIT 
MAX 

6.5 
ns 

9 

7.5 
ns 

9 

7 
ns 

10 

11 
ns 

9.5 

7.5 
ns 

10 

8.5 
ns 

10 

8 
ns 

11 

12 

10.5 
ns 



SN54AHCT573, SN74AHCT573 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS243D-OCTOBER 1995- REVISED APRIL 1996 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHCT573 

PARAMETER Vee TA= 2s·c UNIT 
MIN MAX 

MIN MAX 

tsls!2)_ Output skew 5 v ±0.5 v 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 
SN74AHCT573 

PARAMETER UNIT 
MIN MAX 

VoldE)_ Quiet output, maximum dynamic VoL 1.1 v 
VolJ'I)_ Quiet output, minimum dynamic VoL -0.7 v 
VoH_M_ Quiet output, minimum dynamic VoH 3.7 v 
V1H(Q)_ High-level dynamic input voltage 2 v 
VII.JD_)_ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TEST CONDITIONS TYP UNIT 

No load, I = 1 MHz 16 pF 
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SN54AHCT573, SN74AHCT573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS243D - OCTOBER 1995 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

0 Open 

1 kn s1 J' o Vee 
From Output 1 AAA. / 

-----~vvv..---~ 0 
Under Test GND 

(see Noteck) I 
LOAD CIRCUIT 

14--- tw---.! 
I I 

3V 

Timing Input 

Data Input 

TEST S1 

tpuf'tPHL Open 

tpLzitpzL Vee 
tpHzitpzH GND 

~:: 
"" Ill th tsu~ I 

_/1.5v \ 1~;-- :: 

Input VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

lnput_j 1_5 v 

I I 
tPLH 11111 .. I 

I 

}.1.5;---

1 
i.1 .. --1111..,_i - tPHL 

I 

3V 

ov 

Output 
Control 

(low-level 
enabllng) 

Output 
Waveform 1 

s1 to Vee 
(see Note B) 

3V 
1.5 v 1.5 v 

I ------ ov 
tpzL -+j 14-- I I 

I : tpLz -.I j4- V 
I I = cc 

\1.5V I -t;;L+0.3V I 
I I --- VoL 

I I tPHZ~ j4"-
tpzH -ti 

Output / 1.5 V 

Output 14- I 
VoH I ---- VoH 

Waveform2 1.5V VoH-0.3 V 

VoL 
S1 toGND 

=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

(see Note B) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :<; 1 MHz, Zo = 50 n, tr = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D-TVPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS244B-OCTOBER 1995-REVISED APRIL 1996 

• Operating Range 2-V to 5.5-V Vee 

• 3-State Outputs Directly Drive Bus Lines 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic {J) 300-mil DIPs 

description 

The 'AHC574 are octal edge-triggered D-type 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 

SN54AHC574 ..• J OR W PACKAGE 
SN74AHC574 ••• DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

GNO 

Vee 
1Q 
20 
3Q 
4Q 
50 
60 
70 
SQ 

SN54AHC574 ••. FK PACKAGE 
(TOP VIEW) 

30 
40 
50 
60 
70 

~~I~~~ 

20 
3Q 
40 
5Q 
6Q 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN54AHC57 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4AHC57 4 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each fllp·flop) 

INPUTS OUTPUT 

CLK D Q 

i H H 

i L L 

Hor L x ao 
x x z 

EPIC is a trademark of Texas Instruments lncorgorated. 

~~~~;rt~~fo~:i! s~~f:1C:~~s1~U::';~~~ :J te:!~~r:,~ 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS244B - OCTOBER 1995 - REVISED APRIL 1996 

logic symbolt 

OE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

1:N 
5_ C1 

10 
19 

'V 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

CLK - 11----:i 

10 - 2------i----
19 1Q 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0) ............................................................ -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

OW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

*Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

3-314 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS244B - OCTOBER 1995 - REVISED APRIL 1996 

recommended operating conditions (see Note 3) 
SN54AHe574 SN74AHe574 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2 5.5 2 5.5 v 

vcc=2 v 1.5 1.5 

V1H High-level input voltage vcc=3 v 2.1 2.1 v 

vcc=5.5V 3.85 3.85 

Vee= 2 v 0.5 0.5 

V1L Low-level input voltage Vee= 3 v 0.9 0.9 v 

Vee= 5.5 v 1.65 1.65 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 Vee v 

Vee =2V -50 -50 µA 

IOH High-level output current Vcc=3.3V ± 0.3V -4 -4 
mA 

Vee= 5 v ± o.5 v -8 -8 

Vcc=2 v 50 50 µA 

IOL Low-level output current Vcc=3.3V ± 0.3V 4 4 
mA 

Vcc=5V ± 0.5V 8 8 

Vcc=3.3V ± 0.3V 100 100 
6.1/6.v Input transition rise or fall rate ns/V 

Vee= 5 v ± o.5 v 20 20 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

11 

loz 

ice 

Ci 

Co 

TEST CONDITIONS 

IOH=-50 µA 

loH =-4 mA 

loH=-8 mA 

loL = 50 µA 

loL=4 mA 

IOL=8 mA 

V1 =Vee or GND 

Vo= vcc or GND 

V1=VccorGND, lo=O 

V1 =Vee or GND 

Vo= Vee or GND 

TA= 25•e 
Vee 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5 v 3.94 

2V 

3V 

4.5 v 

3V 

4.5 v 

5.5 v 

5.5 v 

5.5 v 

5V 3 

5V 3 

~TEXAS 
INSTRUMENTS 

MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.25 

4 

10 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54AHe574 SN74AHe574 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 
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SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS244B - OCTOBER 1995 - REVISED APRIL 1996 

timing requirements over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

TA= 2s·c SN54AHC574 SN74AHC574 

MIN MAX MIN MAX 

lw Pulse duration, CLK high or low 5 5 

tsu Setup time, data before CLK1' 3.5 3.5 

th Hold time, data after CLK1' 1.5 1.5 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MIN MAX 

5 

3.5 

1.5 

TA= 2s·c SN54AHC574 SN74AHC574 

MIN MAX MIN MAX MIN 

tw Pulse duration, CLK high or low 5 5 5 

tsu Setup time, data before CLK1' 3 3 3 

th Hold time, data after CLK1' 1.5 1.5 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

QNPUT) (OUTPUT) CAPACITANCE 
MIN 

CL= 15 pF 80 
fmax 

CL= 50 pF 50 

tpLH' 
CLK Q CL= 15 pF 

tpHL' 

tpzH' 
OE Q CL= 15 pF 

tpzL' 

tpHz' 
OE Q CL= 15 pF 

lpLZ• 

tPLH 
CLK Q CL= 50 pF 

tpHL 

tpzH 

IPZL 
OE Q CL =50 pF 

tpHz 
OE Q CL= 50 pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHC574 

TA= 2s·c 
MIN 

TYP MAX 

125 65 

75 45 

8.5 13.2 1 

8.5 13.2 1 

8.2 12.8 1 

8.2 12.8 1 

8.5 13 1 

8.5 13 1 

11 16.7 1 

11 16.7 1 

10.7 16.3 1 

10.7 16.3 1 

11 15 1 

11 15 1 

MAX 

MAX 

15.5 

15.5 

15 

15 

15 

15 

19 

19 

18.5 

18.5 

17 

17 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS244B-OCTOBER 1995- REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

SN74AHC574 

PARAMETER 
FROM TO LOAD 

TA= 2s•c 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

CL= 15 pF 80 125 65 
fmax 

CL= 50 pF 50 75 45 

tpLH 8.5 13.2 1 
CLK Q CL= 15 pF 

tpHL 8.5 13.2 1 

tpzH 8.2 12.8 1 
OE Q CL=15pF 

IPZL 8.2 12.8 1 

IPHZ 
OE 

8.5 13 1 
Q CL=15pF 

lpLZ 8.5 13 1 

IPLH 11 16.7 1 
CLK Q CL= 50 pF 

IPHL 11 16.7 1 

IPZH 10.7 16.3 1 
OE Q CL= 50 pF 

lpzL 10.7 16.3 1 

tpHz 
OE 

11 15 1 
Q CL= 50 pF 

tpLZ 11 15 1 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO LOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

CL= 15 pF 130 
I max 

CL= 50 pF 85 

IPLH* 
CLK Q CL= 15 pF 

IPHL• 

lpzH• 
OE Q CL= 15 pF 

lpzL• 

Ip Hz• 
OE Q CL= 15 pF 

lpLZ* 

IPLH 
CLK Q CL= 50 pF 

IPHL 

lpzH 
OE Q CL= 50 pF 

lpzL 

tpHz 
OE Q CL= 50 pF 

tpLZ 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

~TEXAS 
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SN54AHC574 

TA= 2s·c 
MIN 

TYP MAX 

180 110 

115 75 

5.6 8.6 1 

5.6 8.6 1 

5.9 9 1 

5.9 9 1 

5.5 9 1 

5.5 9 1 

7.1 10.6 1 

7.1 10.6 1 

7.4 11 1 

7.4 11 1 

7.1 10.1 1 

7.1 10.1 1 

UNIT 
MAX 

MHz 

15.5 
ns 

15.5 

15 
ns 

15 

15 
ns 

15 

19 
ns 

19 

18.5 
ns 

18.5 

17 
ns 

17 

UNIT 
MAX 

MHz 

10 
ns 

10 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

12 
ns 

12 

12.5 
ns 

12.5 

11.5 
ns 

11.5 
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SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS244B - OCTOBER 1995 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCS74 

PARAMETER 
FROM TO LOAD 

TA= 2s0 c (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

CL= 15 pf 130 180 110 
fmax 

CL= 50 pf 85 115 75 

tPLH 
C:IK 

5.6 8.6 1 
Q CL= 15 pF 

IPHL 5.6 8.6 1 

tpzH 5.9 9 1 
OE Q CL= 15 pf 

tpzL 5.9 9 1 

IPHZ 
OE 

5.5 9 1 
Q CL= 15 pf 

tpLZ 5.5 9 1 

tPLH 7.1 10.6 1 
CLK Q CL =50 pf 

tPHL 7.1 10.6 1 

tpzH 7.4 11 1 
OE Q CL =50 pf 

tpzL 7.4 11 1 

tpHz 
OE 

7.1 10.1 1 
Q CL= 50 pf 

IPLZ 7.1 10.1 1 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHC574 

PARAMETER Vee TA= 2s0c 
MIN 

MIN MAX 

3.3 V±0.3 V 1.5 
tsk(o) Output skew 

5 v ±0.5 v 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

UNIT 
MAX 

MHz 

10 
ns 

10 

10.5 
ns 

10.5 

10.5 
ns 

10.5 

12 
ns 

12 

12.5 
ns 

12.5 

11.5 
ns 

11.5 

UNIT 
MAX 

1.5 
ns 

1 

SN74AHC574 
PARAMETER UNIT 

MIN MAX 

V0!£1 Quiet output, maximum dynamic VoL 0.8 v 
Vollil_ Quiet output, minimum dynamic VoL -0.8 v 
Vol:!.C{)_ Quiet output, minimum dynamic VoH 4.2 v 
V1f!{_~ High-level dynamic input voltage 3.5 v 
V1L(_D)_ Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, V cc = 5 V, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance 
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TEST CONDITIONS TYP UNIT 

No load, I= 1 MHz 28 pF 



SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3·STATE OUTPUTS 
SCLS2448- OCTOBER 1995 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

0 Vee TEST S1 

Open 1 kQ sy O Open 
From Output --r------~w..~-~· 

Under Test O GND 

(see Note
0ki I 

tPLHltPHL 
tpLzltpzL Vee 
tpHzltpzH GND 

Input 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

i.--tw~ 
I I I I .----Vee 

50%Vcc 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Timing Input 

Data Input 

Output 
Control 

(low-level 
enabllng) 

Output 
Waveform 1 

s1 at Vee 
(see Note BJ 

Output 
Waveform2 

S1 at GND 
(see Note B) 

~---Vee 
----11 w, ........ \.._ 0 v 

""' IJJi th 
tsu --l4--+j I 

I \!- ----Vee 

J5o%vcc \50%Vcc ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vee 
50%Vcc 50%Vcc 

I ------ ov 
tpzL~ ~ I 

I I tpLz -.i ~ =Vee I I 
I 50%Vcc1 I 

Vol+ 0.3 V 
I VOL 

I I tpHz~ 
~----

tpzH~ J4- I I VQH :-o-:3° V VoH 
50%Vcc 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR !> 1 MHz, Zo = 50 n, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Inputs Are TTL-Voltage Compatlble 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outllne (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCT574 are octal edge-triggered D-type 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 

A buffered output-enable (OE) input places the 
eight outputs in either a normal logic state (high or 
low) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and the increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS245B- OCTOBER 1995- REVISED APRIL 1996 

SN54AHCT574 ••• J OR W PACKAGE 
SN74AHCT574 ••• DB, DW, N, OR PW PACKAGE 

rroPVIEW) 

Vee 
10 1Q 
20 2Q 

3Q 
40 4Q 
so SQ 

6Q 
70 7Q 
80 SQ 

GNO CLK 

SN54AHCT574 •.. FK PACKAGE 
rroPVIEW) 

30 
40 
so 
60 
70 

2Q 
3Q 
4Q 
SQ 
6Q 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN54AHCT57 4 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT574 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 
OE CLK D Q 

L 1' H H 

L 1' L L 

L LorH x ao 
H x x z 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright c 1996, Texas Instruments Incorporated 
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SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS245B- OCTOBER 1995 - REVISED APRIL 1996 

logic symbolt 

OE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

_t,J EN 

;c1 

10 
19 

v 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

CLK - 11----t 

10 - 2-----__,l---I 
19 1Q 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1.3 w 
PW package ................... 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

:t: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS2458 - OCTOBER 1995- REVISED APRIL 1996 

recommended operating conditions (see Note 3) 

SN54AHCT574 SN74AHCT574 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 v 

V1H High-level input voltage 2 2 v 

V1L Low-level input voltage 0.8 0.8 v 

V1 Input voltage 0 5.5 0 5.5 v 

Vo Output voltage 0 Vee 0 vee v 

IOH High-level output current -8 -8 mA 

IOL Low-level output current 8 8 mA 

11t/11v Input transition rise or fall rate 20 20 ns/V 

TA Operating free-air temperature -55 125 -40 85 'C 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54AHCT574 SN74AHCT574 
PARAMETER TEST CONDITIONS vcc UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5 v v 

loH =-8 mA 2.5 2.4 2.4 

loL = 50 µA 0.1 0.1 0.1 
VoL 4.5 v v 

loL= 8 mA 0.36 0.44 0.44 

loz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 µA 

11 V1 =Vee or GND 5.5 v ±0.1 ±1 ±1 µA 

Ice V1 =Vee or GND, lo=O 5.5 v 4 40 40 µA 

111cct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 mA 
Other inputs at GND or Vee 

I off Vo=5.5V av OS 5 µA 

Ci V1 =Vee or GND 5V 3 10 10 pF 

Co Vo= Vee or GND 5V 3 pF 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than 0 V or V CC· 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

tw Pulse duration, CLK high or low 

tsu Setup time, data before CLKi 

th Hold time, data after CLKi 

TA= 25'C 

MIN 

5 

3 

1.5 

-!!1 TEXAS 
INSTRUMENTS 

MAX 
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SN54AHCT574 SN74AHCT574 
UNIT 

MIN MAX MIN MAX 

5.5 5.5 ns 

3.5 3.5 ns 

1.5 1.5 ns 
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· SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS245B- OCTOBER 1995 - REVISED APRIL 1996 

switching characteristics over recommended OJ>eratlng free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN54AHCT574 

PARAMETER 
FROM TO LOAD 

TA=25°C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

CL• 15pF 130 180 110 
fmax 

CL= 50 pF 85 115 75 

lPLH* 5.5 8.6 1 
CLK a CL·15pF 

tPHL* 5.5 8.6 1 

lpzH• 5 9 1 
OE a CL= 15pF 

tpzL• 5 9 1 

lpHz• 
OE CL=15pF 

5.5 9 1 a 
tpLZ* 5.5 9 1 

tPLH 7 10.6 1 
CLK a CL =50 pF 

tPHL 7 10.6 1 

IPZH 6 11 1 
OE a CL·50pF 

IPZL 6 11 1 

IPHZ 
OE 

7 10.1 1 a CL=50pF 
tpLZ 7 10.1 1 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT574 

PARAMETER 
FROM TO LOAD 

TA=25°C 
(INPUT) (OUTPUT) CAPACITANCE MIN 

MIN TYP MAX 

CL=15pF 130 180 110 
fmax 

CL =50pF 85 115 75 

tPLH 5.5 8.6 1 
CLK a CL·15pF 

tPHL 5.5 8.6 1 

tpzH 5 9 1 
OE a CL=15pF 

IPZL 5 9 1 

IPHZ 
OE 

5.5 9 1 a CL=15pF 
tpLZ 5.5 9 1 

IPLH 7 10.6 1 
CLK a CL=50pF 

IPHL 7 10.6 1 

IPZH 6 11 1 
OE a CL=50 pF 

tpzL 6 11 1 

tpHz 
OE 

7 10.1 1 a CL=50pF 
lpLZ 7 10.1 1 

~ThxAs 
INSTRUMENTS 
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MAX 
UNIT 

MHz 

10 
ns 

10 

10.5 
ns 

10.5 

10.5 

10.5 
ns 

12 
ns 

12 

12.5 
ns 

12.5 

11.5 

11.5 
ns 

MAX 
UNIT 

MHz 

10 
ns 

10 

10.5 
ns 

10.5 

10.5 

10.5 
ns 

12 
ns 

12 

12.5 
ns 

12.5 

11.5 
ns 

11.5 



SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS245B-OCTOBER 1995-REVISED APRIL 1996 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHeT574 

PARAMETER Vee TA= 2s·e UNIT 
MIN MAX 

MIN MAX 

ts11Q1_ Output skew 5 v ±0.5 v 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

SN74AHeT574' 
PARAMETER UNIT 

MIN MAX 

VolJE)_ Quiet output, maximum dynamic VoL 0.8 v 
Vo'=lY)_ Quiet output, minimum dynamic VoL --0.8 v 
VOHJ.VJ_ Quiet output, minimum dynamic VoH 3.9 v 
V1t:!{Ql_ High-level dynamic input voltage 2 v 
V1~{1)L Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS, TEXAS 76265 

TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 28 pF 
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SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS245B-OCTOBER 1995-REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

10000 sy O Open 

From Output -r..-----VVv--~· 0 GND Under Test 

CLT (see Note A) 

--'--

LOAD CIRCUIT 
Timing Input 

Input 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Data Input 

---ov 

TEST S1 

tPLHltpHL Open 

tpLzltpzL Vee 
tpHzitpzH GND 

~---3V 

-----11 ..... . \..._ 0 v 
14 .,, th 

tsu --14---+i I 

_)1.5V v~;--:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

1.5 v 1.5 v 
3V Output 

Control 
(low-level enabling) t _J ,__ ___ , ______ 0 V 

PZL ~1 14-- I 1 _ 

Input 

Output 

_J'"1-.5-V----.-\ 1.5 ;--- : : 

tPLH l4 .. ! I I 
I I 14 .. tPHL 

I I 
I ~-VoH 

/1.5V 1.5V 

------· VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

I I tpLz---9'1 I~ 
Output ----.-1 I I ----

waveform 1 1.5 v I 
=Vee 

S1 to Vee I VoL + 0.3 v 
(see Note B) I I tPHZ ---9'1 j+--- - - VoL 

tpzH~ ~ I 
Output 

Waveform2 
S1 to OPEN 

1 ----,....voii-o.3v voH 
1.5 v 

(see Note B) ___ _, =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

3-326 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR,; 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



4-1 



)> 
:c 
Q 
)> 
:c 
0 
-I 
:e -· Q. 
('D 
C" 
c 
~ 

4-2 

'AHC16240 
'AHCT16240 
'AHC16244 
'AHCT16244 
'AHC16245 
'AHCT16245 
'AHC16373 
'AHCT16373 
'AHCi6374 
'AHCT16374 
'AHC16540 
'AHCT16540 
'AHC16541 
'AHCT16541 

Contents 
Page 

16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-3 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-9 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-15 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-21 
16-Bit Bus Transceivers With 3-State Outputs ................................ 4-27 
16-Bit Bus Transceivers With 3-State Outputs ................................ 4-33 
16-Bit Transparent D-Type Latches With 3-State Outputs ...................... 4-39 
16-Bit Transparent D-Type Latches With 3-State Outputs ...................... 4-47 
i 6-Bit Edge-Triggered D-Type Flip-Flops With 3-State Outputs ................. 4-53 
16-Bit Edge-Triggered D-Type Flip-Flops With 3-State Outputs ................. 4-61 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-67 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-73 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-79 
16-Bit Buffers/Drivers With 3-State Outputs .................................. 4-85 



• Members of the Texas Instruments 
Wldebus™ Famlly 

• Operating Range 2-V to 5.5-V Vee 
• EP/0-M (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outllne (DL) Package and 
380-mll Fine-Pitch Ceramic Flat (WO) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The 'AHC16240 are 16-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide inverting 
outputs and symmetrical active-low output
enable (OE) inputs. 

The SN74AHC16240 is available in Tl's shrink 
small-outline package (DL), which provides twice 
the 1/0 pin count and functionality of standard 
small-outline packages in the same printed-
circuit-board area. 

SN54AHC16240, SN7 4AHC16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS326 - MARCH 1996 

SN54AHC16240 ... WO PACKAGE 
SN74AHC16240 ..• DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
1Y1 2 1A1 
1Y2 3 1A2 

GND 4 GND 
1Y3 5 1A3 
1Y4 6 1A4 
Vee 7 Vee 
2Y1 8 41 2A1 
2Y2 9 2A2 

GND 10 GND 
2Y3 11 2A3 
2Y4 12 2A4 
3Y1 13 3A1 
3Y2 14 3A2 

GND 15 GND 
3Y3 16 3A3 
3Y4 17 3A4 
Vee 18 Vee 
4Y1 19 4A1 
4Y2 20 4A2 

GND 21 GND 
4Y3 22 4A3 
4Y4 23 4A4 
40E 24 30E 

The SN54AHC16240 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHC16240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H x z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the fonnatfve or 
design phase of development Charattertstlc data and other 
specifications are design goals. Texaa Instruments reserves the right to 
change or discontinue thtse products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC16240, SN74AHC16240 
16-BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS326-MARCH 1996 

logic symbolt 

10E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

..b EN1 

..b EN2 
_r:,J EN3 
_t,,j EN4 
:i _r: 

1 1 'i7 t:... 

1 2'i7 t:... 

t:... 

1 3'i7 ho. 

ho. 

1 4V ho. 

b... 
ho. 

ho. 

tThls symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

4-4 

-!11 TuxAs 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 



logic diagram (positive logic) 

47 
1A1 -----1 

46 
1A2 -----1 

44 
1A3 -----1 

43 
1A4 -----1 

48 
20E 

41 
2A1 

40 
2A2 

38 
2A3 

37 
2A4 

30E 

2 
3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

SN54AHC16240, SN74AHC16240 
16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS326 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo < o or Vo > V eel .. . .. . . . . . .. .. . . . . . . . . .. .. . . . . . .. . . . . . . . .. . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA = 55°e (in still air) (see Note 2): DL package ................... 1.2 W 
Storage temperature range, Tstg .................•.................................. -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~TEXAS 
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SN54AHC16240, SN7 4AHC16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS326 - MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage Vcc=3V 

Vee= 5.5 v 

Vcc=2v 
V1L Low-level input voltage Vcc=3V 

Vcc=5.5V 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

IOH High-level output current Vee= 3.3 ±o.3 v 

Vee= 5±0.5 v 

vcc=2v 

loL Low-level output current Vee= 3.3 ± o.3 v 

Vee =5±0.5 v 

Vcc=3.3±0.3 v 
lit/l'!.v Input transition rise or fall rate 

Vee= 5±0.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN64AHC16240 SN74AHC16240 

MIN MAX MIN 
UNIT 

MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 

20 20 
ns/V 

-55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2s·c 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX 

2V 1.9 2 

IOH =-50µA 3V 2.9 3 

VoH 4.5V 4.4 4.5 

loH=-4mA 3V 2.58 

IOH =-8mA 4.5V 3.94 

2V 0.1 

loL=50µA 3V 0.1 

VoL 4.5V 0.1 

loL=4mA 3V 0.36 

loL=8.mA 4.5 v 0.36 

1 Data inputs ±0.1 
11 V1=VccorGND 5.5V 1 Control inputs ±0.1 

lozt 
Vo= Vee or GND, 5.5 v ±0.25 
V1 (OE) = V1L or V1H 

ice V1 - Vee or GND, lo=O 5.5V 4 

Ci V1 =Vee or GND 5V 2.5 10 

Co Vo= Vee or GND 5V 3.5 

t The parameter loz includes the input leakage current. 
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SN54AHC16240 SN74AHC16240 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 
µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 



SN54AHC16240, SN74AHC16240 
16-BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS326 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA=25°C SN54AHC16240 SN74AHC16240 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH• 5.3 7.5 
A y CL= 15 pF 

tPHL• 5.3 7.5 

tpzH• 
OE 

6.6 10.6 y CL= 15 pF 
tpzL• 6.6 10.6 

tpHz• 
OE 

7.8 11.5 y CL= 15 pF 
tpLZ• 7.8 11.5 

tPLH 7.8 11 
A y CL= 50 pF 

tPHL 7.8 11 

tpzH 
OE 

9.1 14.1 y CL= 50 pF 
tpzL 9.1 14.1 

tPHZ 
OE 

10.3 14 y CL=50pF 
tpLz 10.3 14 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating 
Vee= 5 \J ± 0.5 V (unless otherwise noted) (see Figure 1) 

MIN MAX MIN MAX 

1 9 1 9 

1 9 1 9 

1 12.5 1 12.5 

1 12.5 1 12.5 

1 12.5 1 12.5 

1 12.5 1 12.5 

1 12.5 1 12.5 

1 12.5 1 12.5 

1 16 1 16 

1 16 1 16 

1 16 1 16 

1 16 1 16 

free-air temperature 

FROM TO LOAD TA= 25'C SN54AHC16240 SN74AHC16240 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH• 3.6 5.5 
A y CL= 15 pF 

tPHL• 3.6 5.5 

tpzH• 
OE 

4.7 7.3 
y CL= 15 pF 

tpzL• 4.7 7.3 

tpHz• 
OE 

5.2 7.2 y CL= 15 pF 
tpLz• 5.2 7.2 

tPLH 5.1 7.5 
A y CL= 50 pF 

tPHL 5.1 7.5 

tpzH 6.2 9.3 
OE y CL= 50 pF 

lpzL 6.2 9.3 

tpHz 
OE 

6.7 9.2 y CL= 50 pF 
tpLZ 6.7 9.2 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 

3.3 v ±0.3 v 
tsk(o) Output skew 

5 v ±0.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX MIN MAX 

1 6.5 1 6.5 

1 6.5 1 6.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 10.5 1 10.5 

1 10.5 1 10.5 

1 10.5 1 10.5 

1 10.5 1 10.5 

SN74AHC16240 

TA= 25'C 
MIN MAX 

MIN MAX 

1.5 1.5 

1 1 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 
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SN54AHC16240, SN7 4AHC16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS326 - MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

VoidEl.. Quiet output, maximum dynamic VoL 

VOIJYl Quiet output, minimum dynamic VoL 

VOHJYL Quiet output, minimum dynamic VoH 

V1H_{QJ_ High-level dynamic input voltage 

V1L.{D) Low-level dynamic input voltage 

SN74AHC16240 

MIN TYP MAX 

0.6 

-0.6 

4.6 

3.5 

1.5 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

UNIT 

v 
v 
v 
v 
v 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 10 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

1 kO s 1 JA 0 Open 

From output --r-----w.~-----/ 
Under Test 0 GND 

CLT 

tPLHllpHL Open 
tpLzitpzL Vee 
tpHzilPZH GND 

(see Note A) _ 

Input 

In-Phase 
Output 

LOAD CIRCUIT 
Output 

Control 
(low-level 
enabling) 

Output 
Waveform 1 

s1 to Vee 
(see Note B) 

soo;.vcc 

I 
tpzL ---+! 14- I 

I I tpLz __., 
I I 

I 50%Vcq 

I 
I 

tpzH~ 
I IPHZ~ 
~ 
I 

Vee 
soo;.vcc 
------ ov 

~ 
I 

=Vee 

-~.O. . .!:.~~v VoL 

~ 
I 
---- VoH 
VoH-0.3V 

Out-of-Phase 
Output 

Output 
Waveform2 

S1 to GND. 
(see Note B) 

soo;.vcc 
=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4-8 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR,,; 1 MHz, Zo = 50 o, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Family 

• Inputs Are TTL-Voltage Compatlble 
• EP/CM (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High·Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mll 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mll Center-to-Center 
Spacings 

description 

The 'AHCT16240 are 16-bit buffers and line 
drivers designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide inverting 
outputs and symmetrical active-low output
enable (OE) inputs. 

The SN74AHCT16240 is available in Tl's shrink 
small-outline package (DL), which provides twice 
the 1/0 pin count and functionality of standard 
small-outline packages in the same printed-
circuit-board area. 

SN54AHCT16240, SN74AHCT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS333- MARCH 1996 

SN54AHCT16240 ••• WO PACKAGE 
SN74AHCT16240 ••• DL PACKAGE 

(TOP VIEW) 

10E 1 20E 
1Y1 2 1A1 
1Y2 3 1A2 

GND 4 GND 
1Y3 5 1A3 
1Y4 6 1A4 
Vee 7 Vee 
2Y1 8 41 2A1 
2Y2 9 2A2 

GND 10 GND 
2Y3 11 2A3 
2Y4 12 2A4 
3Y1 13 3A1 
3Y2 14 3A2 

GND 15 GND 
3Y3 16 3A3 
3Y4 17 3A4 
Vee 18 Vee 
4Y1 19 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 30E 

The SN54AHCT16240 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN? 4AHCT1 6240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 4-blt buffer) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H x z 

EPIC and Widebus are trademarks of Texas Instruments lncorgorated. 

PRODUCT PREVIEW lnlannatlon concern• prodUCIB In 1118 lormallve or e phMI or dovelapmenL Ch-.llc dlll and other 
a cation• .. daalgn goolL T- lnl1rllments raaarvaa 1118 ~ght to 

go or dllconllnue lhaaa produell without notice. ~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT16240, SN7 4AHCT16240 
16-alT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS333 - MARCH 1996 

logic symbolt 

10E 

20E 

30E 

40E 

iAi 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

...b,. EN1 

...b,. EN2 

b EN3 
b EN4 

~ J:'. 
1 1v b.. 

b.. 

b.. 

1 2\;' b.. 

b.. 

1 3V' 

b.. 

1 4V' 
b.. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

iYi 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3V1 

3Y2 

3Y3 

3V4 

4Y1 

4Y2 

4Y3 

4Y4 



logic diagram (positive logic) 

47 2 
1A1 ----..... 

46 
1A2 -----1 

44 
1A3 -----1 

43 
1A4-----1 

20E - 4-8---< 1 

41 8 

37 
2A4 ------1 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 

SN54AHCT16240, SN74AHCT16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS333 - MARCH 1996 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54AHCT16240, SN7 4AHCT16240 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS333- MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

loL Low-level output current 

!J.!/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHCT16240 SN74AHCT16240 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 v 

2 2 v 

0.8 0.8 v 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-8. -8 mA 

8 8 mA 

20 20 ns/V 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2s0c SN54AHCT16240 SN74AHCT16240 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH ·-50µA 3.15 3.65 . 3.15 3.15 
VoH 4.5V 

IOH·-BmA 2.5 2.4 2.4 

loL=50 µA 0.001 0.1 0.1 0.1 
VoL 4.5V 

loL=8mA 0.36 0.44 0.44 

!oz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 

11 VJ=VccorGND 5.5V ±0.1 ±1 ±1 

Jee V1 =Vee or GND, lo=O 5.5V 4 40 40 

arcct 
One input at 3.4 V, 

5.SV 1.35 1.5 1.5 Other Inputs at GND or V cc 

I off Vo=5.5V ov o.5· 5 

Ci v, =Vee or GND 5V 2.5 10 10 

Co Vo- Vee or GND 5V 3 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vee. 
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UNIT 

v 

v 

µA 

µA 

µA 

µA 

µA 

pF 

pF 



SN54AHCT16240, SN7 4AHCT16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS333 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 25°C SN54AHCT16240 SN74AHCT16240 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH" 5.4 7.4 1 8.5 1 8.5 
A y CL= 15 pF ns 

tPHL" 5.4 7.4 1 8.5 1 8.5 

tpzH" 
OE 

7.7 10.4 1 12 1 12 y CL= 15 pF ns 
tpzL" 7.7 10.4 1 12 1 12 

tpHz" 
OE 

8.3 10.4 1 12 1 12 y CL= 15 pF ns 
tpLz" 8.3 10.4 1 12 1 12 

tPLH 5.9 8.4 1 9.5 1 9.5 
A y CL= 50 pF ns 

tPHL 5.9 8.4 1 9.5 1 9.5 

tpzH 8.2 11.4 1 13 1 13 
OE y CL= 50 pf ns 

tpzL 8.2 11.4 1 13 1 13 

tpHZ 
OE 

8.8 11.4 1 13 1 13 
y CL= 50 pF ns 

tpLz 8.8 11.4 1 13 1 13 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHCT16240 

PARAMETER Vee TA= 25°C UNIT 
MIN MAX 

MIN MAX 

tsl5.(Ql_ Output skew 5 v ±0.5 v 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
, 

SN74AHCT16240 
PARAMETER UNIT 

MIN TYP MAX 

VolJE)_ Quiet output, maximum dynamic Vol 0.6 v 
VOIJYL Quiet output, minimum dynamic Vol -0.6 v 
VOHJll)_ Quiet output, minimum dynamic VoH 4.1 v 
VIHJ.QJ_ High-level dynamic input voltage 2 v 
V1y_QJ_ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 

~TEXAS 
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No load, I= 1 MHz 10 pF 
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SN54AHCT16240, SN7 4AHCT16240 
16·BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS333-MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

From Output I 1 kO sy 0 Open 
Under Test ------'VVI.~--~ O GND 

(see Note~~ I 
LOAD CIRCUIT 

Input _j 1.5 v 

tPLH ~ ~ 
I 

Output )t 1.5 V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TEST S1 

tpu+1tPHL Open 

tpLzitpzL Vee 
tpHzitpzH GND 

-----av Output 
Control 

1.5V 
(low-level 1 ·5 V 
enabllng) I ---~'-+-- - - - - 0 V 

tpzL ~ 14- I I 
I tpLz-.i -Output---.-... I 1- Vee 

Waveform 1 I .--- = I 1.5V I v 
S1 at Vee ----t-'f-.Ql.,;J:~3~ VoL 

(see Note B) : I tpHz -.i j4-

Output 
Waveform2 

S1 atGND 

tpzH-+! ~ 
! ----.1,----- VoH 

VoH -0.3 V 1.5 v 
(see Note B) ___ _, ~--=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ,;; 1 MHz, Zo = 50 o, Ir = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Family 

• Operating Range 2-V to 5.5-V Vee 
• EP/OM (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHC16244 are 16-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide true outputs 
and symmetrical active-low output-enable (OE) 
inputs. 

The SN74AHC16244 is available in Tl's shrink 
small-outline (DL) and thin shrink small-outline 
(OGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

SN54AHC16244, SN74AHC16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS327 - MARCH 1996 

SN54AHC16244 ... WD PACKAGE 
SN74AHC16244 ... OGG OR DL PACKAGE 

(TOP VIEW) 

10E 1 

1Y1 2 

1Y2 3 
GND 4 

1Y3 5 
1Y4 6 

Vee 7 
2Y1 8 

2Y2 9 

GND 10 

2Y3 11 

2Y4 12 

Vee 
4Y1 

4Y2 

GND 

4Y3 

4Y4 

40E 

13 

48 20E 
47 1A1 

46 1A2 

45 GND 

44 1A3 

43 1A4 

42 Vee 
41 2A1 

40 2A2 

39 GND 

38 2A3 

37 2A4 

36 3A1 

35 3A2 

34 GND 

32 3A4 

31 Vee 
30 4A1 

29 4A2 

28 GND 

27 4A3 

25 30E 

The SN54AHC16244 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN7 4AHC16244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

EPIC and Widebus are trademarks of Texas Instruments lncorperated. 

PRODUCT PREVIEW Information concerns producta In the formative or 
design phaH of development Characterlatle data and other 
speclftcatlont are daalgn goals. Tun Instruments reaarvao the right to 
changl or dlscondnue these products without notJce. -!/1 TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC16244, SN7 4AHC16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS327 - MARCH 1996 

logic symbolt 

10E 

20E 

30E 

40E 

iAi 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

_b EN1 

" EN2 
_]'.. EN3 
_b EN4 

=i._ ..r 
i 1 '17 

1 2'i7 

1 3'i7 

1 4'i7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 



logic diagram (positive logic) 

10E ----<I 

47 
1A1 -----1 

46 
1A2-----o 

44 
1A3 -----1 

43 
1A4-----o 

20E - 4-8---l I 

2A 1 - 4-1----t 

40 
2A2 -----1 

38 
2A3-----o 

37 
2A4 -----1 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 

25 

36 

35 

33 

32 

SN54AHC16244, SN74AHC16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS327 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54AHC16244, SN7 4AHC16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS327 - MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage Vcc=3 v 

Vee= 5.5 v 

Vcc=2 v 
V1L Low-level input voltage Vee= 3V 

Vee= 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

IOH High-level output current Vee= 3.3 ± o.3 v 

Vee= 5 ±o.5 v 

Vcc=2 v 

IOL Low-level output current Vee= 3.3±0.3 v 

Vee =5±0.5 v 

Vee= 3.3 ± o.3 v 
!!.ti/IN Input transition rise or fall rate 

vcc=5±o.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHC16244 SN74AHC16244 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 

20 20 
ns/V 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

L Data inputs 
11 l Control inputs 

loz 

Ice 

Ci 

Co 

4-18 

TEST CONDITIONS 

IOH=-50 µA 

IOH=-4 mA 

IOH =-8mA 

IQL = 50 µA 

IQL=4 mA 

IOL=8 mA 

V1 =Vee or GND 

Vo= Vee or GND, 
Vi (OE) = V1L or V1H 

Vi =Vee or GND, lo=O 

Vi =Vee or GND 

Vo= Vee or GND 

TA= 2s•c 
Vee 

MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5V 

5.5V 

5.5V 

5.5 v 
5V 2 

5V 3.5 

~TEXAS 
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MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.1 

±0.25 

4 

10 
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SN54AHC16244 SN74AHC16244 

MIN MAX MIN 
UNIT 

MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 
2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 
0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 
µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 



SN54AHC16244, SN7 4AHC16244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS327 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s0 c SN54AHC16244 SN74AHC16244 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX MIN MAX 

tpLH" 5.8 8.4 1 10 1 10 
A y CL= 15pf 

tpHL" 5.8 8.4 1 10 1 10 

tpzH" 
OE 

6.6 10.6 1 12.5 1 12.5 y CL= 15pf 
tpzL" 6.6 10.6 1 12.5 1 12.5 

tpHz" 
OE 

5 9.7 1 11 1 11 y CL= 15 pf 
tpLZ" 5 9.7 1 11 1 11 

tPLH 8.3 11.9 1 13.5 1 13.5 
A y CL= 50 pf 

tPHL 8.3 11.9 1 13.5 1 13.5 

tpzH 
OE 

9.1 14.1 1 16 1 16 y CL= 50 pf 
tpzL 9.1 14.1 1 16 1 16 

tpHz 
OE 

10.3 14 1 16 1 16 y CL= 50 pf 
tpLz 10.3 14 1 16 1 16 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating free-air 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

temperature 

FROM TO LOAD TA= 2s0 c SN54AHC16244 SN74AHC16244 
PARAMETER 

{INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH" 3.9 5.5 
A y CL= 15 pf 

tpHL' 3.9 5.5 

tpzH' 
OE 

4.7 7.3 y CL= 15pf 
tpzL" 4.7 7.3 

tpHz" 
OE 

5 7.2 y CL= 15pf 
tpLZ' 5 7.2 

IPLH 5.4 7.5 
A y CL= 50 pf 

tpHL 5.4 7.5 

tpzH 6.2 9.3 
OE y CL= 50 pf 

tpzL 6.2 9.3 

tpHz 
OE 

6.7 9.2 y CL= 50 pf 
tpLz 6.7 9.2 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 

tsk(o) Output skew 
3.3 v ±0.3 v 

5 v ±0.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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MIN MAX MIN MAX 

1 6.5 1 6.5 

1 6.5 1 6.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 10.5 1 10.5 

1 10.5 1 10.5 

1 10.5 1 10.5 

1 10.5 1 10.5 

SN74AHC16244 

TA= 2s0 c 
MIN MAX 

MIN MAX 

1.5 1.5 

1 1 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 
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SN54AHC16244, SN74AHC16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS327 - MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

VOl,J_PJ_ Quiet output, maximum dynamic VoL 

VO'=M_ Quiet output, minimum dynamic VoL 

VOfi{\,I) Quiet output, minimum dynamic VoH 

VIHJ.0_ High-level dynamic input voltage 

V1!:{Q)_ Low-level dynamic input voltage 

SN74AHC16244 
UNIT 

MIN TYP MAX 

0.5 v 
-0.2 v 

4.8 v 
3.5 v 

1.5 v 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, f = 1 MHz 8.6 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

-------~~·····--~S1 J' O Open From Output I v v ,,--- / 
Under Test 0 GND 

CLT 
tpLHftPHL Open 

tpLzitpzL Vee 
tpHzitpzH GND 

(see Note A) _ 

Input 

In-Phase 
Output 

LOAD CIRCUIT 
Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

s1 to Vee 
(see Note B) 

soo;.vcc 

I 
tpzL --+I 14---- I 

I I IPLZ -1 
I 50% Vcq 

I 
I 

tpzH~ 
I IPHZ4! 
14--

Vee 
soo;.vcc 

------ ov 

~ =Vee 
I 
~OJ:.~~VVOL 

~ 
I 

--- VoH 

Out-of-Phase 
Output 

Output 
Waveform2 

S1 to GND 
(see Note B) 

fsoo;.vcc ""\.:OH- 0.3 V 

=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s; 1 MHz, Zo = 50 n, tr = 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT16244, SN7 4AHCT16244 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS334 - MARCH 1996 

SN54AHCT16244 •.. WD PACKAGE • Members of the Texas Instruments 
Wldebus™ Family SN74AHCT16244 ... OGG OR DL PACKAGE 

• Inputs Are TTL-Voltage Compatible 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHCT16244 are 16-bit buffers and line 
drivers designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide true outputs 
and symmetrical active-low output-enable (OE) 
inputs. 

The SN74AHCT16244 is available in Tl's shrink 
small-outline (DL) and thin shrink small-outline 
(OGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

10E 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vee 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

GND 
4Y3 
4Y4 
40E 

(TOP VIEW) 

1 48 20E 
2 47 1A1 
3 46 1A2 
4 45 GND 
5 44 1A3 
6 43 1A4 
7 42 Vee 
8 41 2A1 
9 40 2A2 
10 39 GND 
11 38 2A3 
12 37 2A4 
13 36 3A1 
14 35 3A2 
15 34 GND 
16 33 3A3 
17 32 3A4 
18 31 Vee 
19 30 4A1 
20 29 4A2 

28 GND 
27 4A3 
26 4A4 
25 30E 

The SN54AHCT16244 is characterized for operation over the full military temperature range of-55°C to 12s0 c. 
The SN? 4AHCT16244 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Cha~terlstlc data and other 
speclflcatlons are design goals. Texas Instruments reserves ttle right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT16244, SN7 4AHCT16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS334 - MARCH 1996 

logic symbolt 

10E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

_t:,,, EN1 
_t:,,, EN2 
_t:,,, EN3 
_t:,,, EN4 

':l _r 
1 1 '\7 

1 2'i7 

1 3'i7 

1 4'i7 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 



logic diagram (positive logic) 

10E ---n 

47 
1A1 ------1 

46 
1A2 -----f 

44 
1A3------1 

43 
1A4------o 

20E - 4-8---<1 

2A 1 - 4-1----t 

40 
2A2 -----< 

38 
2A3 -----1 

37 
2A4 -----< 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 

SN54AHCT16244, SN7 4AHCT16244 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS334 - MARCH 1996 

36 

35 

33 

32 

24 

30 

29 

27 

26 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package . . . . . . . . . . . . . . . . . . . 1 .2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54AHCT16244, SN7 4AHCT16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS334- MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 
_._ ___ 

loH High-level output current 

loL Low-level output current 

l'>.VAv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHCT16244 SN74AHCT16244 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 v 
2 2 v 

0.8 0.8 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 ns/V 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54AHCT16244 SN74AHCT16244 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IQH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH =-8 mA 2.5 2.4 2.4 

IQL=50 µA 0.1 0.1 0.1 
Vol 4.5V 

loL=8 mA 0.36 0.44 0.44 

loz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 

11 V1 -Vee or GND 5.5V ±0.1 ±1 ±1 

ice V1 =Vee or GND, lo=O 5.5 v 4 40 40 

e.icct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 
Other inputs at GND or Vee 

I off Vo= 5.5V ov 0.5' 5 

Ci V1 =Vee or GND 5V 2.5 10 10 

Co Vo= Vee or GND 5V 3 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 
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v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 



SN54AHCT16244, SN74AHCT16244 
16·BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS334 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V {unless otherwise noted) {see Figure 1) 

FROM TO LOAD TA :25'C SN54AHCT16244 SN74AHCT16244 
PARAMETER UNIT 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX MIN MAX 

IPLH• 5.4 7.4 1 8.5 1 8.5 
A y CL= 15 pF ns 

IPHL• 5.4 7.4 1 8.5 1 8.5 

lpzH• 7.7 10.4 1 12 1 12 
OE y CL=15pF ns 

lpzL• 7.7 10.4 1 12 1 12 

Ip Hz• 
OE 

5 9.4 1 10 1 10 
y CL=15pF ns 

lpLZ• 5 9.4 1 10 1 10 

IPLH 5.9 8.4 1 9.5 1 9.5 
A y CL= 50pF ns 

IPHL 5.9 8.4 1 9.5 1 9.5 

tpzH 8.2 11.4 1 13 1 13 
OE y CL= 50 pF ns 

lpzL 8.2 11.4 1 13 1 13 

IPHZ 
OE 

8.8 11.4 1 13 1 13 
y CL= 50 pF ns 

lpLZ 8.8 11.4 1 13 1 13 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF {see Note 4) 
SN74AHCT16244 

PARAMETER Vee TA=25'C UNIT 
MIN MAX 

MIN MAX 

Isl@)_ Output skew 5 v ±0.5 v 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C {see Note 5) 
SN74AHCT16244 

PARAMETER UNIT 
MIN TYP MAX 

VOIJ.P_l Quiet output, maximum dynamic VOL 0.7 v 
Vol,._fil Quiet output, minimum dynamic VoL -0.7 v 
VOfil\Q_ Quiet output, minimum dynamic VoH 4.1 v 
V1HJQ1. High-level dynamic input voltage 2 v 
V1L(Q) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

No load, I = 1 MHz 8.2 pF 
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SN54AHCT16244, SN74AHCT16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS334 - MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn sy O Open 

From Output --r------'VV'v--~ 0 Under Test GND 

(see Note~~ I 

TEST S1 

tpLHitPHL Open 
tpLzitPzL Vee 
tpHzitpzH GND 

LOAD CIRCUIT 

Output_ "" 
Control \ t ~ · 

(low-leve1 1 ·5 V 1 •5 V 
enabllng) t I · •~ • I ----- OV 

PZL -JI - I 
Output ---' ......... l tpLz 1 14-___ = Vee 

Waveform 1 I 1.5 v I I 
s1 at Vee VoL + o.a v v I r---- OL 

(see Note B) I I tpHz-+! 14-
tpzH ~ 14-

0utput I I --- VoH 

Input_} 1.5V ).1~;~-- :: 

tPLH :4 ~ ~ i.I tPHL 
I I 
I ,.-----n~-- VoH 

Output / 1.5 V 1.5 V 

------'· VOL 

Waveform 2 / 1•5 v \: V:'H - 0.3 V 
S1atGND . ' (see Note B) ___ _, ---- = O V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4-26 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 n, Ir= 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC16245, SN74AHC16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS328- MARCH 1996 

• Members of the Texas Instruments 
Wldebus™ Family 

SN54AHC16245 ... WD PACKAGE 
SN74AHC16245 ... OGG OR DL PACKAGE 

• Operating Range 2-V to 5.5-V Vee 
• EP/C'M (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHC16245 are 16-bit (dual-octal) 
noninverting 3-state transceivers designed for 
synchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. They allow 
data transmission from the A bus to the B bus or 
from the B bus to the A bus, depending upon the 
logic level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so that the buses are effectively 
isolated. 

1DIR 

181 

182 

GND 

183 

184 

Vee 
185 

186 

GND 

187 

188 

281 

282 

GND 

283 

284 

Vee 
285 

286 

GND 

287 

288 

2DIR 

(TOP VIEW) 

1 10E 

2 1A1 

3 1A2 

4 GND 

5 1A3 

6 1A4 

7 42 Vee 
8 1A5 

9 1A6 

10 GND 

11 1A7 

12 1A8 

13 2A1 

14 35 2A2 

15 34 GND 

16 33 2A3 

17 32 2A4 

18 31 Vee 
19 30 2A5 

20 29 2A6 

21 28 GND 

22 27 2A7 

23 26 2A8 

24 25 20E 

The SN? 4AHC16245 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (OGG) packages, 
which provide twice the 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54AHC16245 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN7 4AHC16245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS 

OE DIR 
OPERATION 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns productB In the formative or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instrument& reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC16245, SN7 4AHC16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS328 - MARCH 1996 

logic symbolt 

10E 

1DIR 

20E 

2DIR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

_r:,,J G3 
_r:,,J 

G 
3 EN1 [BA] 
3 EN2 [AB] 

_r:,,J GB d 6EN4[BA] 
6 EN5[AB] 

~ __c 

1·1 'V1 <l µ t> 2'V 

.. ~ ..... ...... ... ..,.,,.. 
__... ......... 

~ .. , .. ..... ~ ... ......... 
_,._...._ '--

L 
'V4 <l 

LJ t> 5'V ... ~ ... .....,.... 

... ~ ... ... 
...._ Lio. 

::E tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic} 

1A1 _4_7 __ __, 

SN54AHC16245, SN7 4AHC16245 
16·BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS328 - MARCH 1996 

2A1 - 3- 6--..---1 

.------2- 181 1---e----13- 281 

To Seven Other Channels To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils. 
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SN54AHC16245, SN7 4AHC16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS328 - MARCH 1996 

recommended operating conditions (see Note 3) 

vee Supply voltage 

Vee=2V 

V1H High-level input voltage Vee=3V 

Vee=5.5V 

Vee=2V 

VIL Low-level input voltage vee=3 v 

Vee=5.5V 

V1 Input voltage 

Vo Output voltage 

Vee=2v 

IOH High-level output current Vee= 3.3 ± o.3 v 

Vee= 5±0.5 v 

Vee=2V 

loL Low-level output current Vee=3.3±0.3V 

Vee= 5±0.5 v 

!'J.t//'J.v Input transition rise or fall rate 
Vee= 3.3 ± o.3 v 

Vee= 5 ±0.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHC16245 SN74AHC16245 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 •e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA =25°C 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX 

2V 1.9 2 

IOH=-50µA 3V 2.9 3 

VOH 4.5 v 4.4 4.5 

loH=-4mA 3V 2.58 

loH=-BmA 4.5V 3.94 

2V 0.1 

loL=50 µA 3V 0.1 

VoL 4.5V 0.1 

IOL=4 mA 3V 0.36 

loL=8 mA 4.5V 0.36 

l A or B inputs ±0.1 
11 V1 =Vee or GND 5.5V 

_[oE or DIR ±0.1 

tozt 
Vo= Vee or GND, 

5.5V ±0.25 
V1 (OE) = V1L or V1H 

tee Vt =Vee or GND, lo=O 5.5V 4 

ei JOE or DIR V1 =Vee or GND 5V 2.5 10 

eio J A or B inputs V1 =Vee or GND 5V 4 

t The parameter loz includes the input leakage current. 
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SN54AHC16245 SN74AHC16245 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 
µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 



SN54AHC16245, SN74AHC16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS328- MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s·c SN54AHC16245 SN74AHC16245 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tpLH• 5.8 8.4 
AorB BorA CL= 15 pf 

tPHL• 5.8 8.4 

tpzH' 
OE 

8.5 13.2 
AorB CL= 15 pf 

tpzL• 8.5 13.2 

tpHz• 
OE 

8.9 12.5 
AorB CL= 15pf 

tpLZ• 8.9 12.5 

tPLH 8.3 11.9 
AorB BorA CL= 50 pf 

tPHL 8.3 11.9 

tpzH 
OE 

11 16.7 
A orB CL= 50 pf 

tpzL 11 16.7 

tPHZ CiE 
11.5 15.8 

AorB CL=50pf 
tpLZ 11.5 15.8 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

switching characteristics over recommended operating 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MIN MAX MIN MAX 

1 10 1 10 

1 10 1 10 

1 15.5 1 15.5 

1 15.5 1 15.5 

1 15.5 1 15.5 

1 15.5 1 15.5 

1 13.5 1 13.5 

1 13.5 1 13.5 

1 19 1 19 

1 19 1 19 

1 18 1 18 

1 18 1 18 

free-air temperature 

FROM TO LOAD TA= 2s•c SN54AHC16245 SN74AHC16245 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH• 4 5.5 
AorB BorA CL= 15pf 

tPHL' 4 5.5 

tpzH• 
OE 

5.8 8.5 
A orB CL= 15 pf 

tpzL• 5.8 8.5 

tpHz• 
OE 

5.6 7.8 
AorB CL=15pf 

tpLZ• 5.6 7.8 

tPLH 5.5 7.5 
AorB BorA CL=50pf 

tPHL 5.5 7.5 

tpzH 
OE 

7.3 10.6 
AorB CL= 50 pf 

tpzL 7.3 10.6 

tpHz 
OE 

7 9.7 
AorB CL= 50 pf 

tpLZ 7 9.7 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 

3.3 v ±0.3 v 
tsk(o) Output skew 

5 v ±0.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN MAX MIN MAX 

1 6.5 1 6.5 

1 6.5 1 6.5 

1 10 1 10 

1 10 1 10 

1 9.2 1 9.2 

1 9.2 1 9.2 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 12 1 12 

1 12 1 12 

1 11 1 11 

1 11 1 11 

SN74AHC16245 

TA= 2s·c 
MIN MAX 

MIN MAX 

1.5 1.5 

1 1 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 
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SN54AHC16245, SN7 4AHC16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS328-MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 

VQIJ.E)_ Quiet output, maximum dynamic VoL 

VOl::(.\Q.. Quiet output, minimum dynamic VoL 

Vot!{Y)_ Quiet output, minimum dynamic VoH 

V1H .. iD.l High-level dynamic input voltage 

V1L(D)_ Low-level dynamic input voltage 

SN74AHC16245 
UNIT 

MIN TYP MAX 

0.9 v 
-0.9 v 

4.3 v 
3.5 v 

1.5 v 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per transceiver No load, f = 1 MHz 14 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn sy o Open 

From Output -r------vvv--~· 
Under Test 0 GND 

CLT (see Note A) _ 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 
Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

s1 to Vee 
(see Note BJ 

TEST 

tpuftPHL 
tpLz!tpzL 
tpHzltpzH 

so%Vcc 

I 
tpzL -.i i.- I 

I I tPLZ -.i 
I I 

I 50%VCCj 

I 
I 

tpzH~ 
I tpHz~ 
~ 
I 

soo;.vcc 

S1 

Open 

Vee 
GND 

Vee 
soo;.vcc 
------ OV 

~ ~vcc 
I 

-~.01:.~~v VoL 

~ 
I 
---- VoH 
VoH-0.3V 

~ov 

Output 
Waveform2 

S1 to GND 
(see Note BJ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4-32 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 o, Ir = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1 .. Load Circuit and Voltage Waveforms 
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SN54AHCT16245, SN7 4AHCT16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS335 - MARCH 1996 

SN54AHCT16245 .•. WD PACKAGE • Members of the Texas Instruments 
Wldebus™ Family SN74AHCT16245 •.. OGG OR DL PACKAGE 

• Inputs Are TTL-Voltage Compatible 
• EP/C'M (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHCT16245 are 16-bit (dual-octal) 
noninverting 3-state transceivers designed for 
synchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. They allow 
data transmission from the A bus to the B bus or 
from the B bus to the A bus, depending upon the 
logic level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so that the buses are effectively 
isolated. 

1DIR 
181 
182 

GND 
183 
184 
Vee 
185 
186 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

2DIR 

(TOP VIEW) 

1 10E 
2 1A1 
3 1A2 
4 GND 
5 1A3 
6 1A4 
7 Vee 
8 41 1A5 
9 1A6 
10 GND 
11 1A7 
12 1A8 
13 2A1 
14 2A2 
15 34 GND 
16 33 2A3 
17 32 2A4 
18 31 Vee 
19 30 2A5 
20 29 2A6 
21 28 GND 
22 27 2A7 
23 26 2A8 
24 25 20E 

The SN7 4AHCT16245 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (OGG) 
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN54AHCT16245 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN7 4AHCT16245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT16245, SN7 4AHCT16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS335 - MARCH 1996 

logic symbolt 

48 ___r,, 
10E 

1DIR 
1 

~ ___r,, 

L 
25 ___r,, 

G3 

3 EN1 [BAJ 
3EN2 [AB] 

G6 20E 

2DIR 
24 L 6EN4[BAJ 

6EN5[AB] 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

L__ 
..._ 

,, 

...... 
..._ 

--"' 

~ 

r·1 
~ 

...... 
--"' 

--"' 

...... 

1 
'171 <I 

I> 

'174 <I 

I> 

_[ 

2'17 p 
ca. 

.... .. 
~-

5'17 11 
,, .... 
..._ 
..._ 

.... 
:E tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

1A 1 - 4-7----t 2A 1 - 3-6-----1 
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SN54AHCT16245, SN7 4AHCT16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS335 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1 .2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

V10 Input/output voltage, A or B pins 

loH High-level output current 

loL Low-level output current 

!;.t/!w Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low lo prevent them from floating. 

~TEXAS 
INSTRUMENTS 

SN54AHCT16245 

MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 

-8 

8 

20 

-55 125 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74AHCT16245 

MIN MAX 
UNIT 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 ns/V 

-40 85 ·e 
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SN54AHCT16245, SN7 4AHCT16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS335 - MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54AHCT16245 SN74AHCT16245 
PARAMETER TEST CONDITIONS Vee 

MIN 

IOH =-50µA 3.15 
VoH 4.5V 

IOH =-8 mA 2.5 

loL=50 µA 
VOL 4.5V 

IOL=8 mA 

lozt l A or B inpuis Vo= Vee or GND 5.5V 

11 lOEorDIR V1 =Vee or GND 5.5V 

ice V1 =Vee or GND, lo=O 5.5V 

Alec:!: 
One input at 3.4 V, 

5.5V 
Other inputs at Vee or GND 

I off Vo =5.5V ov 
Ci IoEorDIR V1 =Vee or GND 5V 

Cio l A or B inputs V1 =VccorGND 5V 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t For 1/0 ports, the parameter loz includes the input leakage current. 

TYP MAX MIN MAX MIN 

3.65 3.15 3.15 

2.4 2.4 

0.1 0.1 

0.36 0.44 

±0.25 ±2.5 

±0.1 ±1 

4 40 

1.35 1.5 

0.5' 

2.5 10 

4 

:t: This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or V CC· 

MAX 

0.1 

0.44 

±2.5 

±1 

40 

1.5 

5 

10 

switching characteristics over recommended operating free-air temperature 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA =2s0c SN54AHCT16245 SN74AHCT16245 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN 

tpLH' 4.5 7.7 
AorB BorA CL= 15pF 

tPHL' 4.5 7.7 

lpZH' 8.9 13.8 
OE AorB CL= 15 pF 

tpzL' 8.9 13.8 

tpHz' 
OE 

9.2 14.4 
AorB CL= 15 pF 

tpLZ' 9.2 14.4 

tpLH 5.3 8.7 
A orB BorA CL=50pF 

tpHL 5.3 8.7 

tpzH 9.7 14.8 
OE AorB CL =50 pF 

tpzL 9.7 14.8 

tpHz 
OE 

10 15.4 
AorB CL= 50 pF 

tpLZ 10 15.4 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER Vee 

tsl<(Q)_ Output skew 5V±0.5V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

MAX MIN MAX 

8.5 1 8.5 

8.5 1 8.5 

15 1 15 

15 1 15 

15.5 1 15.5 

15.5 1 15.5 

9.5 1 9.5 

9.5 1 9.5 

16 1 16 

16 1 16 

16.5 1 16.5 

16.5 1 16.5 

SN74AHCT16245 

TA =25°C 
MIN MAX 

MIN MAX 

1 1 

UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 



SN54AHCT16245, SN74AHCT16245 
16-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS335 - MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 
SN74AHCT16245 

UNIT 
MIN TYP MAX 

Vol,iE)_ Quiet output, maximum dynamic VoL v 
VOLJYl. Quiet output, minimum dynamic VoL v 
VOHJYl Quiet output, minimum dynamic VoH 4 v 
V1f:!.(Q)_ High-level dynamic input voltage 2 v 
V11J9)_ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per transceiver No load, f = 1 MHz 13 pF 

PARAMETER MEASUREMENT INFORMATION 

0 Vee 

From Output I 1 kn sy 0 Open 
-----~'N'v--~ 0 

Under Test GND 

(see Note~~ I 
LOAD CIRCUIT 

lnput__j'"-1.-5-V----..--}1~;--- :: 

tPLH I"" ·: ~ ..i tPHL 
I I 
1 ~--VoH 

Output / 1.5 V 1.5 V 

-----· VoL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TEST S1 

IPLHllPHL Open 

tpLzitpzL Vee 
tpHzitPZH GND 

Output ,,....---- 3 v 
(lo~~e~~: 1.5 v 1.5 V 
enabling) __.! ---........ '-+- - - - - - 0 V 

tpzL "l I+- I I 
I tPLZ -+I -

Output ---- I 1~.---- =Vee 
Waveform 1 I 1.5 v I I 

S1 at Vee Vol + 0.3 V I -----1-----VoL 
(see Note B) I I tpHz --.i j.-

Output 
Waveform2 

S1 atGND 

tpzH ~ 14-
1 ----.1,--- - - - VoH 

VoH -0.3 V 1.5 v 
(see Note B) ___ __, ----- =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 Q, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Famlly 

• Operating Range 2·V to 5.5-V Vee 
• EP/CM (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHC1 6373 are 16-bit transparent D-type 
latches with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. They are particularly 
suitable for implementing buffer registers, 1/0 
ports, bidirectional bus drivers, and working 
registers. 

These devices can be used as two 8-bit latches or 
one 16-bit latch. When the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 

SN54AHC16373, SN74AHC16373 
16-BIT TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS329 - MARCH 1996 

SN54AHC16373 ••• WD PACKAGE 
SN74AHC16373 ••• DGG OR DL PACKAGE 

(l'OPVIEW) 

10E 1 1LE 
1Q1 2 101 
1Q2 3 102 

GNO 4 GNO 
1Q3 5 103 
1Q4 6 104 
Vee 7 Vee 
1Q5 8 105 
1Q6 9 106 

GNO 10 GNO 
1Q7 11 107 
1Q8 12 108 
2Q1 13 201 
2Q2 14 202 

GNO 15 GNO 
2Q3 16 203 
2Q4 17 204 
Vee 18 Vee 
2Q5 19 205 
2Q6 20 206 

GNO 21 GNO 
2Q7 22 207 
2Q8 23 208 
20E 24 25 2LE 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN7 4AHC16373 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (OGG) packages, 
which provide twice the 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54AHC16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN7 4AHC16373 is characterized for operation from -40°C to 85°C. 

EPIC and Wldebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEWlnlormlllon ........ pruduc1s ln1hoformlllveor =hMe or devolopmonL ChlnCllrlstlc dlll and othor 
I 0111111dlllgng01IL -lnlt!Umenll-1111rlghlto 

goordllcooll11111lhlll~wtlhoutnotlcL -!J1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC16373, SN7 4AHC16373 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS329 - MARCH 1996 

logic symbolt 

1 
10E 

48 
1LE 

24 
20E 

25 
2LE 

47 
101 

46 
102 

44 
103 

43 
104 

41 
105 

40 
106 

38 
107 

37 
108 

36 
201 

35 
202 

33 
203 

32 
204 

30 
205 

29 
206 

27 
207 

26 
208 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L H H H 

L H L L 

L L x Oo 
H x x z 

_.r:,,. 1EN 

C3 
-1'-.. 2EN 

C4 

:i ..r: 
30 1 '17 

40 2'17 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 



logic diagram (positive logic) 

101 - 4- 7-----1---" 
1Q1 

To Seven Other Channels 

SN54AHC16373, SN74AHC16373 
16-BIT TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS329 - MARCH 1996 

201 - 3-6----+---1 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54AHC16373, SN7 4AHC16373 
16-BIT TRANSPARENT 0-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS329 - MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vcc=2 v 

V1H High-level input voltage vcc=3 v 

Vee= 5.5 v 

vcc=2 v 
V1L Low-level input voltage Vcc=3V 

Vee= 5.5 v 

v, Input voltage 

Vo Output voltage 

Vcc=2 v 

IOH High-level output current Vee= 3.3±0.3 v 

Vee= 5 ±0.5 v 

Vee= 2 v 

IOL Low-level output current Vee= 3.3 ± o.3 v 

Vcc=5±0.5V 

l'i.t/Av Input transition rise or fall rate 
Vee= 3.3 ± o.3 v 

Vcc=5±0.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHC16373 

MIN MAX 

2 5.5 

1.5 

2.1 

3.85 

0.5 

0.9 

1.65 

0 5.5 

0 Vee 

-50 

-4 

-8 

50 

4 

8 

100 

20 

-55 125 

SN74AHC16373 
UNIT 

MIN MAX 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

100 
ns/V 

20 

-40 85 oc 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX 

2V 1.9 

IOH =-50µA 3V 2.9 

VoH 4.5 v 4.4 

IOH =-4 mA 3V 2.58 

IOH =-8 mA 4.5V 3.94 

2V 0.1 

loL = 50 µA 3V 0.1 

VoL 4.5 v 0.1 

IOL= 4 mA 3V 0.36 

IOL= 8 mA 4.5 v 0.36 
,, v, =Vee or GND 5.5 v ±0.1 

!oz Vo= Vee or GND, V1 = V1L or V1H 5.5 v ±0.25 

ice v, = Vee or GND, lo=O 5.5V 4 

Ci V1 = Vee or GND 5V 4 10 

Co Vo= Vee or GND 5V 6 

t The parameter !oz includes the input leakage current. 
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SN54AHC16373 SN74AHC16373 

MIN MAX MIN 
UNIT 

MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pf 

pf 



SN54AHC16373, SN7 4AHC16373 
16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS329 - MARCH 1996 

timing requirements over recommended operating free-air temperature range, Vee= 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA= 2s0 c SN54AHC16373 SN74AHC16373 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 5 5 5 ns 

tsu Setup time, data before LEl 4 4 4 ns 

th Hold time, data after LEl 1 1 1 ns 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA= 2s0 c 
MIN MAX 

tw Pulse duration, LE high 5 

tsu Setup time, data before LEl 4 

th Hold time, data after LEl 1 

switching characteristics over recommended operating 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s0 c 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH• 7.3 11.4 
D Q CL= 15 pF 

tPHL• 7.3 11.4 

tPLH• 7 11 
LE Q CL= 15 pF 

tPHL• 7 11 

tpzH• 7.3 11.4 
OE Q CL= 15 pF 

tpzL• 7.3 11.4 

tpHz• 
OE 

7 10 
Q CL= 15 pF 

tpLz• 7 10 

tPLH 9.8 14.9 
D Q CL= 50 pF 

tPHL 9.8 14.9 

tPLH 9.5 14.5 
LE Q CL= 50 pF 

IPHL 9.5 14.5 

tpzH 9.8 14.9 
OE Q CL= 50 pF 

tpzL 9.8 14.9 

tpHz 
OE 

9.5 13.2 
Q CL= 50 pF 

tpLZ 9.5 13.2 

SN54AHC16373 SN74AHC16373 

MIN MAX MIN MAX 

5 5 

4 4 

1 1 

free-air temperature 

SN54AHC16373 SN74AHC16373 

MIN MAX MIN MAX 

1 13.5 1 13.5 

1 13.5 1 13.5 

1 13 1 13 

1 13 1 13 

1 13.5 1 13.5 

1 13.5 1 13.5 

1 12 1 12 

1 12 1 12 

1 17 1 17 

1 17 1 17 

1 16.5 1 16.5 

1 16.5 1 16.5 

1 17 1 17 

1 17 1 17 

1 15 1 15 

1 15 1 15 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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UNIT 

ns 

ns 

ns 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

4-43 

s: 
w -> w 
a: 
a.. 
l
o 
:::> 
c 
0 
a: 
a.. 



'"tJ 
JJ 
0 c 
c: 
~ 
"tJ 
JJ 
m s 
m 
:E 

SN54AHC16373, SN74AHC16373 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS329 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA=25°C SN54AHC16373 SN74AHC16373 
PARAMETER 

(INPUT) (OUTPun CAPACITANCE TYP 
UNIT 

MIN MAX MIN MAX MIN MAX 

tPLH" 5 7.2 1 8.5 1 8.5 
D Q CL=15pf i ns 

tpHL" 5 7.2 1 8.5 8.5 

tPLH" 4.9 7.2 1 8.5 1 8.5 
LE Q CL· 15pf ns 

tPHL" 4.9 7.2 1 8.5 1 8.5 

tpzH' 
OE 

5.5 8.1 1 9.5 1 9.5 
Q CL= 15pf ns 

tpzL" 5.5 8.1 1 9.5 1 9.5 

tpHz' 
OE 

5 7.2 1 8.5 1 8.5 
Q CL= 15pf ns 

tpLZ" 5 7.2 1 8.5 1 8.5 

tpLH 6.5 9.2 1 10.5 1 10.5 
D Q CL·50pf ns 

tPHL 6.5 9.2 1 10.5 1 10.5 

IPLH 6.4 9.2 1 10.5 1 10.5 
LE Q CL· 50 pf ns 

IPHL 6.4 9.2 1 10.5 1 10.5 

tpzH 7 10.1 1 11.5 1 11.5 
OE Q CL=50pf ns 

tpzL 7 10.1 1 11.5 1 11.5 

IPHZ 
OE 

6.5 9.2 1 10.5 1 10.5 
Q CL=50pf ns 

tpLZ 6.5 9.2 1 10.5 1 10.5 

•On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHC16373 

PARAMETER Vee TA :2s•c UNIT 
MIN MAX 

MIN MAX 

3.3V±0.3V 1.5 1.5 
tsk(o) Output skew 

5V±0.5V 
ns 

1 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
SN74AHC16373 

PARAMETER 
MIN TYP MAX 

UNIT 

VOIJEl. Quiet output, maximum dynamic Vol 0.8 v 
VofdYl_ Quiet output, minimum dynamic Vol --0.8 v 
VOHJYJ.. Quiet output, minimum dynamic VoH 4.1 v 
Vif-j{Ql_ High-level dynamic input voltage 3.5 v 
V11JQ1_ Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product charaeterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance 
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SN54AHC16373, SN74AHC16373 
16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS329 - MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

0 Vee TEST S1 

1 kO S1 fl 0 Open 
From Output --r+----~w..--~/ 0 GND 

Under Test 

CL 

tPLHitPHL 
tpLzltpzL 
tpHzltpzH 

Open 
Vee 
GND 

(see Note A) I 

Input 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

14--- tw ---.! 
I I I 1---vcc 

soo;.vcc 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Timing Input 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at Vee 
(see Note BJ 

Output 
Waveform2 

S1 at GND 
(see Note BJ 

~Vee 
c 

I ov 
~ 

"" 
th 

tsu~ I 

_Jso%Vcc \---;o-:;.;c~- Vee 

ov 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vee 
50%Vcc soo;.vcc 

I ------ ov 
tpzL~ 14-- I 

I I tpLz1 ~ =Vee 

I soo;.vcc1 I 
VOL+ 0.3V 

I ---- Vol 

I I tpHZ~ ~ tpzH~ ~ I 
Jsoo;.vcc 

\.,:Oii=-o-:-iv VoH 

=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 4-45 

3: 
w -> w 
a: 
D.. 
I-
0 
:::> 
c 
0 
a: 
D.. 



4-46 



SN54AHCT16373, SN74AHCT16373 
16-BIT TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS336 - MARCH 1996 

• Members of the Texas Instruments 
Widebus™ Family 

SN54AHCT16373 .•• WO PACKAGE 
SN74AHCT16373 •.• OGG OR OL PACKAGE 

• Inputs Are TTL-Voltage Compatible 
• EP/C'M (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHCT16373 are 16-bit transparent D-type 
latches with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. They are particularly 
suitable for implementing buffer registers, 1/0 
ports, bidirectional bus drivers, and working 
registers. 

These devices can be used as two 8-bit latches or 
one 16-bit latch. When the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 

(TOP VIEW) 

10E 1 
101 2 
102 3 

GNO 4 
103 5 
104 6 

Vee 7 
105 8 
106 9 

GNO 10 
107 11 
108 12 
201 13 
202 14 

GNO 15 
203 16 
204 17 

Vee 18 
205 19 
206 20 

GNO 21 
207 22 
208 23 
20E 24 

41 
40 
39 

36 
35 
34 
33 
32 
31 
30 
29 
28 

1LE 
1D1 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHCT16373 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN54AHCT16373 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN? 4AHCT16373 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments lncorgorated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Characttrfsdc data and other 
speclflcatlons are design goats. Texas lnsb'umenta reserves the right to 
change or discontinue these products wlthoul notfce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT16373, SN74AHCT16373 
16-BIT TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS336-MARCH 1996 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L H H H 

L H L L 
L L x ao 
H x x z 

logic symbolt 

10E 
1 _[::,, 1EN 
48 

1LE C3 

20E 
24 _[::,, 2EN 
25 

2LE C4 

47 1.1 J'"' 
101 30 1 'i7 

46 
102 

44 
103 

43 
104 

41 
105 

40 
106 

38 
107 

108 
37 

36 
201 40 2'i7 

35 
202 

33 
203 

32 
204 

205 
30 

29 
206 

27 
207 

26 
208 

tThis symbol is in acccrdance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q6 

2Q7 

2Q8 



logic diagram (positive logic) 

101 - 4- 7-----+----4 201 

To Seven Other Channels 

SN54AHCT16373, SN74AHCT16373 
16-BIT TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS336 - MARCH 1996 

36 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otheiwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA ;: 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA W 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA $ 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OGG package ................ 0.85 W W 

DL package ................... 1.2 W a: 
Storage temperature range, Tstg .................................................... -65°C to 150°C D.. 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and I-
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 0 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. -

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. -
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. C 
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SN54AHCT16373, SN74AHCT16373 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS336 - MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level Input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/6.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHCT16373 SN74AHCT16373 

MIN MAX MIN 
UNIT 

MAX 

4.5 5.5 4.5 5.5 v 
2 2 v 

0.8 0.8 v 
0 5.5 0 5.5 v 
0 Vee 0 Vee v 

-8 -8 mA 

8 8 mA 

20 20 ns/V 

-65 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA=25°C SN54AHCT16373 SN74AHCT16373 

PARAMETER Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

IOH ·-60µA 3.15 3.65 3.15 3.15 
VoH 4.5V v 

loH=-BmA 2.5 2.4 2.4 

loL=50µA 0.1 0.1 . 0.1 
VoL 4.5V v 

loL·8mA 0.36 0.44 0.44 

loz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 µA 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 µA 

ice V1 =Vee or GND, lo=O 5.5V 4 40 40 µA 

alcct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 mA Other Inputs at Vee or GND 

I off Vo•5.5V OV 0.5* 5 µA 

Ci V1 =Vee or GND 5V 4 pf 

Co Vo= Vee or GND 5V 6 pf 

• On products compliant to MIL-PRf-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C SN54AHCT16373 SN74AHCT16373 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 6.5 6.5 6.5 ns 

tsu Setup time, data before LEJ. 1.5 1.5 1.5 ns 

th Hold time, data after LEJ. '3.5 3.5 3.5 ns 

~lExAs 
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SN54AHCT16373, SN74AHCT16373 
16·BIT TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS336 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s0c SN54AHCT16373 SN74AHCT16373 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tPLH" 5.1 8.5 1 9.5 1 9.5 
D Q CL= 15 pF ns 

tPHL" 5.1 8.5 1 9.5 1 9.5 

tPLH" 7.7 12.3 1 13.5 1 13.5 
LE Q CL= 15 pF ns 

tPHL" 7.7 12.3 1 13.5 1 13.5 

tpzH" 6.3 10.9 1 12.5 1 12.5 
OE Q CL= 15 pF ns 

tpzL" 6.3 10.9 1 12.5 1 12.5 

tpHz" 
OE 

6 10.2 1 11 1 11 
Q CL= 15 pF ns 

tpLZ" 6 10.2 1 11 1 11 

tPLH 5.9 9.5 1 10.5 1 10.5 
D Q CL= 50 pF ns 

tPHL 5.9 9.5 1 10.5 1 10.5 

tPLH 8.5 13.3 1 14.5 1 14.5 
LE Q CL= 50 pF ns 

tpHL 8.5 13.3 1 14.5 1 14.5 

tpzH 7.1 11.9 1 13.5 1 13.5 
OE Q CL= 50 pF ns 

tpzL 7.1 11.9 1 13.5 1 13.5 

tpHz 
OE 

6.8 11.2 1 12 1 12 
Q CL= 50 pF ns 

tpLZ 6.8 11.2 1 12 1 12 

• On products compliant to Ml L-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHCT16373 

PARAMETER Vee TA= 25°C UNIT 
MIN MAX 

MIN MAX 

tsl1Ql_ Output skew 5 V±0.5V 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 
SN74AHCT16373 

PARAMETER UNIT 
MIN TYP MAX 

VOLJEJ.. Quiet output, maximum dynamic VOL 0.8 1.2 v 
VOid.VJ Quiet output, minimum dynamic VoL -0.8 -1.2 v 
VQl:!.{Yl Quiet output, minimum dynamic VoH 4.1 v 
Vlli(_Ql High-level dynamic input voltage 2 v 
Vl'=l..D) Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance 

~TEXAS 
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No load, f = 1 MHz 17 pF 

4-51 

3: 
w -> w 
a: 
D. 
l
o 
:::> 
c 
0 a: 
D. 



"tJ 
:D 
0 c 
c 
~ 
"tJ 
:D 
m 
< -m :e 

. SN54AHCT16373, SN74AHCT16373 
16-BIT TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS336 - MARCH 1996 

Input 

Input 

Output 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

1 kn sy o Open 

From Output -r---~'M----' 0 

tpu+'tPHL Open 

tpLZ/tpzL Vee 
Under Test GND 

(see Note A) CLT 
LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
PULSE DURATION 

~1.5V 
tPLH :• "I 

I 

____ _,/1.5 v 

\1.5V ____ av 

I ov 
I 
~tPHL 

~VOH 
1.5V 

VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

tpHzltpzH GND 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Output ----- 3 v 

(lo~~~:: 1.5 v 1.5 v 

enabling) t _.J -----.------ 0 V 
PZL ~1 14- I I 

I tpLz-.i -Output --...-, I 11-.--- = Vee 
Waveform 1 I 1.5 v I 

s1atVcc 1 ----+-~b_+~~voL 
(see Note B) I I tpHz -Ill j4-

tpzH --IJlij 14- I 
Output I ,. __ .....,,_ - - VoH 

Waveform 2 ___ _,/ u v ~H -0.3 V 

(s!! ~~!N~ --- = 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All Input pulses are supplied by generators having the following characteristics: PRR ::; 1 MHz, Zo = 50 O. Ir= 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC16374, SN74AHC16374 
16-BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus™ Family 

• Operating Range 2-V to 5.5-V Vee 
• 3-State Outputs Drive Bus Lines Directly 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center Spacings 

description 

The 'AHC16374 are 16-bit edge-triggered D-type 
flip-flops with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

These devices can be used as two 8-bit flip-flops 
or one 16-bit flip-flop. On the positive transition of 
the clock (CLK) input, the Q outputs of the flip-flop 
take on the logic levels set up at the data (D) 
inputs. 

SCLS330 - MARCH 1996 

SN54AHC16374 ... WD PACKAGE 
SN74AHC16374 ... OGG OR DL PACKAGE 

(TOPVIEW) 

10E 1 

101 2 

102 3 

GNO 

Vee 7 
105 
106 

GNO lO 

107 11 

108 12 
201 13 
202 14 

GNO 15 

203 16 
204 17 

Vee 
205 
206 

GNO 
207 
208 
20E 

18 

1CLK 
101 
102 
GNO 
103 
104 

Vee 
41 105 

106 
GNO 

38 107 
37 108 
36 201 
35 202 
34 GNO 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN7 4AHC1637 4 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (OGG) packages, 
which provide twice the 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 

The SN54AHC1637 4 is characterized for operation over the full military temperature range of-55°C to 12s0 c. 
The SN7 4AHC1637 4 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
apeclflcatlons are design goals. Texas Instruments reserv11 the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC16374, SN74AHC16374 
16·BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS330- MARCH 1996 

OE 
L 

L 

L 

H 

logic symbolt 

1 
10E 

48 
1CLK 

24 
20E 

25 
2CLK 

47 
101 

46 
102 

44 
103 

43 
104 

41 
105 

40 
106 

38 
107 

37 
108 

36 
201 

35 
202 

33 
203 

32 
204 

30 
205 

29 
206 

27 
207 

26 
208 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 
CLK 0 Q 

i H H 

i L L 

Hor L x Oo 
x x z 

.1::. 1EN 

C1 
__r,, 2EN 

C2 
...,_ J..I 
10 1 'i7 

20 2'i7 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 

To Seven Other Channels 

SN54AHC1637 4, SN7 4AHC1637 4 
16·BIT EDGE· TRIGGERED D· TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS330 - MARCH 1996 

201 - 36----+---f 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo < O or Vo > V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54AHC1637 4, SN7 4AHC1637 4 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS330 - MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage Vcc=3 v 

vcc=5.5V 

vcc=2V 

V1L Low-level input voltage vcc=3V 

Vee= 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vcc=2v 

IOH High-level output current Vee= 3.3 ± o.3 v 

Vcc=5±o.5v 

vcc=2v 

IOL Low-level output current Vee= 3.3 ± o.3 v 

Vee= 5 ±o.5 v 

/11//1v Input transition rise or fall rate 
Vee= 3.3 ± o.3 v 

Vcc=5±0.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHC16374 SN74AHC16374 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 

3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 
-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 

20 20 
ns/V 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 

ice 

Ci 

Co 

4-56 

TEST CONDITIONS 

IOH=-50 µA 

loH =-4 mA 

loH =-8mA 

loL=50 µA 

loL=4mA 

loL=8mA 

Vi= Vee or GND 

Vo=VccorGND 

V1 =Vee or GND, lo=O 

V1 =Vee or GND 

Vo= Vee or GND 

TA= 25°C Vee 
MIN TYP 

2V 1.9 2 

3V 2.9 3 

4.5V 4.4 4.5 

3V 2.58 

4.5V 3.94 

2V 

3V 

4.5V 

3V 

4.5V 

5.5V 

5.5V 

5.5V 

5V 4 

5V 6 

~TEXAS 
INSTRUMENTS 

MAX 

0.1 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.25 

4 

10 

POST OFFICE eox 655303. DALLAS. TEXAS 75265 

SN54AHC16374 SN74AHC16374 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 v 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.5 0.44 

0.5 0.44 

±1 ±1 µA 

±2.5 ±2.5 µA 

40 40 µA 

10 pF 

pF 



SN54AHC16374, SN74AHC16374 
16-BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS330 - MARCH 1996 

timing requirements over recommended operating free-air temperature range, Vee= 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA=2s·c SN54AHC16374 SN74AHC16374 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, CLK high or low 5 5.5 5.5 ns 

tsu Setup time, data before CLKi 4.5 4 4 ns 

th Hold time, data after CLKi 2 2 2 ns 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA= 2s•c 

MIN MAX 

tw Pulse duration, CLK high or low 5 

tsu Setup time, data before CLKi 3 

th Hold time, data after CLKi 2 

switching characteristics over recommended operating 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

CL= 15 pF 80 130 
fmax 

CL=50pF 55 85 

tPLH* 8.1 12.7 
CLK Q CL=15pF 

tpHL* 8.1 12.7 

tpzH• 
OE 

7.1 11 
Q CL= 15 pF 

tpzL• 7.1 11 

tpHz' 
OE 

7.5 10.5 
Q CL= 15 pF 

tpLZ' 7.5 10.5 

tPLH 10.6 16.2 
CLK Q CL=50pF 

tPHL 10.6 16.2 

tpzH 
OE 

9.6 14.5 
Q CL=50 pF 

tpzL 9.6 14.5 

tpHz 
OE 

10.2 14 a CL=50pF 
tpLZ 10.2 14 

SN54AHC16374 SN74AHC16374 

MIN MAX MIN MAX 

5 5 

3 3 

2 2 

free-air temperature 

SN54AHC16374 SN74AHC16374 

MIN MAX MIN MAX 

70 70 

50 50 

1 15 1 15 

1 15 1 15 

1 13 1 13 

1 13 1 13 

1 12.5 1 12.5 

1 12.5 1 12.5 

1 18.5 1 18.5 

1 18.5 1 18.5 

1 16.5 1 16.5 

1 16.5 1 16.5 

1 16 1 16 

1 16 1 16 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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UNIT 

ns 

ns 

ns 

range, 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54AHC16374, SN74AHC16374 
16-BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS330 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s0c SN54AHC16374 SN74AHC16374 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

CL= 15 pF 130 185 110 110 
fmax MHz 

CL= 50 pF 85 120 75 75 

tPLH* 5.4 8.1 1 9.5 1 9.5 
CLK Q CL= 15pF ns 

tPHL* 5.4 8.1 1 9.5 1 9.5 

tpzH* 
OE 

5.1 7.6 1 9 1 9 
Q CL= 15 pF ns 

tpzL* 5.1 7.6 1 9 1 9 

tpHz* 
OE 

4.6 6.8 1 8 1 8 
Q CL= 15pF ns 

tpLz• 4.6 6.8 1 8 1 8 

tPLH 6.9 10.1 1 11.5 1 11.5 
CLK Q CL= 50 pF ns 

tPHL 6.9 10.1 1 11.5 1 11.5 

tpzH 
OE 

6.6 9.6 1 11 1 11 
Q CL= 50 pF ns 

tpzL 6.6 9.6 1 11 1 11 

tPHZ 
OE 

6.1 8.8 1 10 1 10 
Q CL=50pF ns 

tPLZ 6.1 8.8 1 10 1 10 

*On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHC16374 

PARAMETER Vee TA= 2s0 c UNIT 
MIN MAX 

MIN MAX 

3.3 v ±0.3 v 1.5 1.5 
tsk(o) Output skew ns 

5V±0.5V 1 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

m noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

:e SN74AHC16374 
PARAMETER UNIT 

MIN TYP MAX 

VOld_PJ_ Quiet output, maximum dynamic VoL 0.5 1 v 
VoLJ_VJ_ Quiet output, minimum dynamic VoL -0.5 -0.8 v 
VoHJ.\Q_ Quiet output, minimum dynamic VoH 4 v 
V1H(DJ High-level dynamic input voltage 3.5 v 
V1LiQ)_ Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

c Power dissipation capacitance 

4-58 

PARAMETER 
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TEST CONDITIONS TYP UNIT 

No load, f = 1 MHz 32 pF 



SN54AHC16374, SN74AHC16374 
16·BIT EDGE· TRIGGERED D· TYPE FLIP-FLOPS 

WITH 3·STATE OUTPUTS 
SCLS330 - MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee TEST S1 

tpu+'tPHL Open 1 k.Q sy O Open 
From Output -r---~w.--~· 0 GND Under Test 

(see Note~~ I 
tpLzltpzL Vee 
tpHzltpzH GND 

Input 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Vee 

~ I I ov 

tPLH -H K tPHL 

~VOH 
Vee 

1 voL 

tpHL +-.! ~ tPLH 

~VOH 
Vee 

VoL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Output Vee 
Control 

(low-level 50%Vcc so%Vcc 

enabllng) I ------ OV 
tpzL~ 

Output I 
-vcc 

Waveform1 I S1 at Vee I (see Note BJ 
I I tpHz~ 

Output 
tpzH~ 14- I 

fso%Vcc 
~o"H=-o:ivvoH Waveform2 

S1 atGND 
(see Note B) 

-ov 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PAR :s; 1 MHz, Zo - 50 0, tr - 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT1637 4, SN7 4AHCT1637 4 
16-BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS337 - MARCH 1996 

• Members of the Texas Instruments 
Wldebus™ Family 

SN54AHCT16374 ... WD PACKAGE 
SN74AHCT16374 ... DGG OR DL PACKAGE 

• Inputs Are TTL-Voltage Compatible 

• EP/OM (Enhanced-Performance Implanted 
CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHCT1637 4 are 16-bit edge-triggered 
D-type flip-flops with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

These devices can be used as two 8-bit flip-flops 
or one 16-bit flip-flop. On the positive transition of 
the clock (CLK) input, the Q outputs of the flip-flop 
take on the logic levels set up at the data (D) 
inputs. 

(TOP VIEW) 

10E 1 

101 2 

102 3 

GNO 4 

103 5 

104 6 

Vee 7 

105 8 

106 9 

GNO 10 

107 11 

108 12 

201 13 

202 14 

GNO 15 

203 16 

204 17 

Vee 18 

205 19 

206 20 

GNO 21 

207 22 

208 23 

20E 24 

48 1CLK 

47 101 

46 102 

45 GNO 
44 103 
43 104 

42 Vee 
41 105 

40 106 

39 GNO 
38 107 

37 108 

36 201 

35 202 

34 GNO 
33 203 
32 204 
31 Vee 
30 205 

29 206 
28 GNO 
27 207 

26 208 

25 2CLK 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74AHCT16374 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (OGG) 
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 

The SN54AHCT1637 4 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN? 4AHCT1637 4 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments lncorgorated. 

PRODUCT PREVIEW Information concerrla producll in the formative or 
design phase of development Characteristic data and other 
speclftcadons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHCT16374, SN74AHCT16374 
16·BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS337 - MARCH 1996 

OE 

L 

L 

L 

H 

logic symbolt 

1 
10E 

48 
1CLK 

24 
20E 

25 
2CLK 

47 
101 

46 
102 

44 
103 

43 
104 

41 
105 

40 
106 

38 
107 

37 
108 

36 
201 

35 
202 

33 
203 

32 
204 

30 
205 

29 
206 

27 
207 

26 
208 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
CLK 0 Q 

i H H 

i L L 

Hor L x ao 
x x z 

_!'-. 1EN 

C1 

..t:J 2EN 

C2 

~ .r:: 
10 1 'V 

20 2 'V 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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To Seven Other Channels 

SN54AHCT16374, SN74AHCT16374 
16-BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS337 - MARCH 1996 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils. 
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SN54AHCT16374, SN74AHCT16374 
16·BIT EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS337 - MARCH 1996 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

loL Low-level output current 

!J.!J!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

SN54AHCT16374 

MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 

-8 

8 

20 

-55 125 

SN74AHCT16374 

MIN MAX 
UNIT 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 nsN 

-40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA:25°C SN54AHCT16374 SN74AHCT16374 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V v 

IOH=-BmA 2.5 2.4 2.4 

IOL=50µA 0.1 0.1 0.1 
VoL 4.5V v 

loL· 8mA 0.36 0.44 0.44 

loz Vo= Vee or GND, V1 = V1H or V1L 5.5V ±0.25 ±2.5 ±2.5 µA 

11 Vt =Vee or GND 5.5V ±0.1 ±1 ±1 µA 

tee V1 - Vee or GND, lo=O 5.5V 4 40 40 µA 

t.tcct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 mA Other inputs at Vee or GND 

I off Vo=5.5V ov 0.5· 5 µA 

Ci Vt =Vee or GND 5V 4 10 10 pF 

Co Vo= Vee or GND 5V 6 pF 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or Vee. 

timing requirements over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) · 

tw Pulse duration, CLK high or low 

tsu Setup time, data before eLKi 

th Hold time, data after eLKi 
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TA=25°C 

MIN MAX 

6.5 

2.5 

2.5 
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SN54AHCT16374 SN74AHCT16374 

MIN MAX MIN MAX 
UNIT 

6.5 6.5 ns 

2.5 2.5 ns 

2.5 2.5 ns 



SN54AHCT1637 4, SN7 4AHCT1637 4 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS337 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s0 c SN54AHCT16374 SN74AHCT16374 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

CL= 15 pf 90 140 80 110 
fmax 

CL= 50 pf 
MHz 

85 130 75 75 

tPLH• 5.6 9.4 1 10.5 1 10.5 
CLK Q CL= 15 pf ns 

tPHL• 5.6 9.4 1 10.5 1 10.5 

tpzH• 
OE 

6.5 10.2 1 11.5 1 11.5 
Q CL= 15 pf ns 

tpzL• 6.5 10.2 1 11.5 1 11.5 

tpHz• 
OE 

6.2 10.2 1 11 1 11 
Q CL= 15 pf ns 

tpLz• 6.2 10.2 1 11 1 11 

tpLH 6.4 10.4 1 11.5 1 11.5 
CLK Q CL= 50pf ns 

tPHL 6.4 10.4 1 11.5 1 11.5 

tpzH 
OE 

7.3 11.2 1 12.5 1 12.5 
Q CL= 50 pf ns 

tpzL 7.3 11.2 1 12.5 1 12.5 

tpHz 
OE 

7 11.2 1 12 1 12 
Q CL= 50 pf ns 

tpLZ 7 11.2 1 12 1 12 

• On products compliant to MIL-PRf-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHCT16374 

PARAMETER Vee TA= 2s0 c UNIT 
MIN MAX 

MIN MAX 

~ Output skew 5 v ±0.5 v 1 1 ns 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 
SN74AHCT16374 

UNIT 
MIN TYP MAX 

VolJE)_ Quiet output, maximum dynamic VoL 0.8 1.2 v 
Vot.M_ Quiet output, minimum dynamic VoL -0.8 -1.2 v 
Vof:!.M. Quiet output, minimum dynamic VoH 3.8 v 
V1HJP.l High-level dynamic input voltage 2 v 
V11J__D_l Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

No load, f = 1 MHz 27 pf 
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SN54AHCT16374, SN74AHCT16374 
16-BIT EDGE· TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS337-MARCH 1996 

Input 

Input 

Output 

PARAMETER MEASUREMENT INFORMATION 

TEST S1 o Vee 

1 kO sy o Open 

From Output -r----VIA.-----'· tpLHitPHL Open 
tpLzltpzL Vee 

Under Test O GND 

(seeNote~~ I 
LOAD CIRCUIT 

14-- tw -----.! · 
I I I 1---3V 

1.5V 

---ov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

_J,1.5v 

tPLH ~ , 

_____ ,1.5V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

tpHzltpzH GND 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Output ----- 3 v 

(I Conl troll 1.5 V 1.5 V 
ow-eve ------ OV 

enabllng) t _.! 14-- I 
PZL ~1 I 

Output --.... ' ..... I tPLZ -.i r- -Vee 

Waveform 1 I -\ 1.5 v pv"'L + 0.3 v v 
s1 at Vee 1 . 1 -~--- OL 

(seeNoteB) I I tpHz~ ~ 
tpzH~ 14-

0utput I L --- VoH 
Waveform 2 / u v "\: V-0H - 0.3 v 

S1 at GND ----· '-.-:.., ____ = o V 
(seeNoteB) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Famlly 

• Operating Range 2·V to 5.5·V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 

The SN? 4AHC16540 is available in Tl's shrink 
small-outline (DL) and thin shrink small-outline 
(OGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

SN54AHC16540, SN74AHC16540 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS331- MARCH 1996 

SN54AHC16540 ... WO PACKAGE 
SN74AHC16540 ... OGG OR OL PACKAGE 

(TOP VIEW) 

10E1 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vee 
1Y5 
1Y6 

GND 
1Y7 
1Y8 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
Vee 
2Y5 
2Y6 

GND 
2Y7 
2Y8 

20E1 

1 
2 
3 
4 

5 
6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 

18 

19 
20 
21 
22 

10E2 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 

31 Vee 
2A5 
2A6 
GND 
2A7 
2A8 

25 20E2 

The SN54AHC16540 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHC16540 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L H 

L L H L 

H x x z 
x H x z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
deolgn phase of development Characterlsdc da1a and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products whhout notice. ~lEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54AHC16540, SN7 4AHC16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS331 - MARCH 1996 

logic symbolt 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

....t:. 
_!'-. 

....t:. 

....t:. 

& 
EN1 

& 
EN2 

:i _r: 
1 1 'Ii' !:::... 

D.. 

t::.. 
D.. 

1 2'i7 I:::.. 

t::.. 
D.. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E1 20E1 
24 

10E2 48 
20E2 

25 

1A1 47 2 1Y1 36 2A1 

To Seven Other Channels 
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1Y2 
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1Y4 
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2Y4 

2Y5 
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2Y8 

13 2Y1 

To Seven Other Channels 



SN54AHC16540, SN74AHC16540 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS331 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................. -20 mA 
Output clamp current, loK (Vo < O or Vo > V eel . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1.2 w 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'e and a board trace length of 750 mils. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

vee=2 v 

V1H High-level input voltage Vee =3 v 

Vee= 5.5V 

vee=2 v 
V1L Low-level input voltage Vee =3 v 

Vee= 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee =2V 

IOH High-level output current Vee=3.3±0.3V 

Vee= 5±0.5 v 

vee =2 v 

IOL Low-level output current Vee= 3.3 ± o.3 v 

Vee= 5 ±0.5 v 

Vee= 3.3 ± o.3 v 
!;.t/6.v Input transition rise or fall rate 

Vee= 5 ±0.5 v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
INSTRUMENTS 
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SN54AHC16540 SN74AHC16540 
UNIT 

MIN MAX MIN MAX 

2 5.5 2 5.5 v 

1.5 1.5 

2.1 2.1 v 
3.85 3.85 

0.5 0.5 

0.9 0.9 v 

1.65 1.65 

0 5.5 0 5.5 v 

0 Vee 0 Vee v 

-50 -50 µA 

-4 -4 
mA 

-8 -8 

50 50 µA 

4 4 
mA 

8 8 

100 100 
ns/V 

20 20 

-55 125 -40 85 'e 
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SN54AHC16540, SN74AHC16540 
16-BIT BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS331 - MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54AHC16540 SN74AHC16540 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 2 1.9 1.9 

IOH·-50µA 3V 2.9 3 2.9 2.9 

VoH 4.5V 4.4 4.5 4.4 4.4 

loH=-4mA 3V 2.58 2.48 2.48 

IOH =--8mA 4.5V 3.94 3.8 3.8 

2V 0.1 0.1 0.1 

loL = 50 µA 3V 0.1 0.1 0.1 

VOL 4.5V 0.1 0.1 0.1 

loL=4mA 3V 0.36 0.5 0.44 

IOL=8 mA 4.5V 0.36 0.5 0.44 

L Data inputs ±0.1 ±1 ±1 
11 l Control inputs 

V1 =Vee or GND 5.5V 
±0.1 ±1 ±1 

lozt 
Vo.=.Ycc or GND, 5.5V ±0.25 ±2.5 ±2.5 
V1 (OE) • V1L or V1H 

Ice V1 - Vee or GND, lo=O 5.5V 4 40 40 

Ci V1 =Vee or GND 5V 2 10 10 

Co Vo• Vee or GND 5V 4 

t The parameter loz includes the input leakage current. 

switching characteristics over recommended operating free-air temperature 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA :2s0c SN54AHC16540 SN74AHC16540 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX MIN MAX 

tpLH' 4.8 7 1 8.5 1 8.5 
A y CL=15pF 

tpHL' 4.8 7 1 8.5 1 8.5 

tpZH' 
OE 

6.8 10.5 1 12.5 1 12.5 y CL= 15pF 
tpzL' 6.8 10.5 1 12.5 1 12.5 

tpHz' 
OE 

6.8 10.5 1 12.5 1 12.5 y CL=15pF 
tpLZ" 6.8 10.5 1 12.5 1 12.5 

tPLH 7.3 10.5 1 12 1 12 
A y CL= 50 pF 

tpHL 7.3 10.5 1 12 1 12 

tpzH 
OE 

8 14 1 16 1 16 y CL= 50 pF 
tpzL 8 14 1 16 1 16 

tpHz 
OE 

8 15.4 1 17.5 1 17.5 y CL·50pF 
tpLz 8 15.4 1 17.5 1 17.5 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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UNIT 

v 

v 

µA 

µA 

µA 

pF 

pF 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC16540, SN74AHC16540 
16·BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS331 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 25'C SN54AHC16540 SN74AHC16540 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tPLH* 3.7 5 1 6 1 6 
A y CL= 15 pF ns 

tPHL* 3.7 5 1 6 1 6 

tpzH* 4.7 7.2 1 8.5 1 8.5 
OE y CL= 15 pF ns 

tpzL* 4.7 7.2 1 8.5 1 8.5 

tpHz* 
OE 

4.5 6.8 1 8 1 8 y CL= 15 pF ns 
tpLz* 4.5 6.8 1 8 1 8 

tPLH 5.2 7 1 8 1 8 
A y CL= 50 pF ns 

tPHL 5.2 7 1 8 1 8 

tpzH 6.2 9.2 1 10.5 1 10.5 
OE y CL= 50 pF ns 

tpzL 6.2 9.2 1 10.5 1 10.5 

tpHz 
OE 

6 8.8 1 10 1 10 y CL= 50 pF ns 
tpLz 6 8.8 1 10 1 10 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

SN74AHC16540 

PARAMETER 
FROM TO Vee TA= 25'C UNIT 

(INPUT) (OUTPUT) MIN MAX 
MIN MAX 

3.3 v ±0.3 v 1.5 1.5 
tsk(o) A y ns 

5 v ±0.5 v 1 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, V cc = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 
SN74AHC16540 

PARAMETER UNIT 
MIN TYP MAX 

V01£1 Quiet output, maximum dynamic VoL 0.8 v 
Vo~ Quiet output, minimum dynamic VoL -0.8 v 
VOH_(\I)_ Quiet output, minimum dynamic VoH 4.7 v 
V11i(_Q)_ High-level dynamic input voltage 3.5 v 
V11J_DJ. Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 
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No load, f = 1 MHz 12 pF 
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SN54AHC16540, SN74AHC16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS331 - MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn sy o Open 
From Output _ 1 ____ ~'VV'v--~· 

Under Test O GND 

CLT (see Note A) _ 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

LOAD CIRCUIT 
Output 

Control 
(low-level 
enabling) 

Output 
Waveform 1 

s1 at Vee 
(see Note B) 

TEST 

tPLHllPHL 
tpLzllPzL 
tpHzllPZH 

so%Vcc 

I 
tpzL --""! 14- I 

I I tpLz -+I 
I I 

I 50%Vcq 

I 
I 

tpzH~ 
I tpHz4! 
14-
I 

so%Vcc 

S1 
Open 

Vee 
GND 

Vee 
so%Vcc 
------ ov 

~ 
I 

=Vee 

-~-°. . .!:. ~:!_ V VOL 

~ 
I 
---- VoH 
VoH-0.3V 

=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

Output 
Waveform2 

S1 at GND 
(see Note B) 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR,.; 1 MHz, Zo = 50 n, tr= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatlble 

• Members of the Texas Instruments 
Wldebus™ Famlly 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outllne (DL) and Thin Shrink 
Small-Outllne (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mll Center-to-Center Spacings 

description 

These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 

The 3-state control gate is a 2-input AND gate with 
active-low_!!!E.uts so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 

The SN74AHCT16540 is available in Tl's shrink 
small-outline (DL) and thin shrink small-outline 
(OGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

SN54AHCT16540, SN74AHCT16540 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS338- MARCH 1996 

SN54AHCT16540 ••• WO PACKAGE 
SN74AHCT16540 ••• OGG OR OL PACKAGE 

(TOPVIEW) 

10Ef 1 1ITE2 
1Y1 2 1A1 
1Y2 3 1A2 

GND 4 GND 
1Y3 5 1A3 
1Y4 6 1A4 
Vee 7 Vee 
1Y5 8 1A5 
1Y6 9 1A6 

GND 10 GND 
1Y7 11 1A7 
1Y8 12 1A8 
2Y1 13 2A1 
2Y2 14 2A2 

GND 15 GND 
2Y3 16 2A3 
2Y4 17 2A4 
Vee 18 Vee 
2Y5 19 2A5 
2Y6 20 2A6 

GND 21 GND 
2Y7 22 2A7 
2Y8 23 2A8 

20E1 24 20E2 

The SN54AHCT16540 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN? 4AHCT16540 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L H 

L L H L 

H .x x z 
I x H x z 

EPIC and Wldebus are trademarks of Texas Instruments lncorgorated. 
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SN54AHCT16540, SN7 4AHCT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS338 - MARCH 1996 

logic symbolt 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 
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1A1 
47 2 

1Y1 36 
2A1 

To Seven Other Channels 
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SN54AHCT16540, SN74AHCT16540 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS338 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1 (see Note 1) . .. . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or Vi> Vee) ................................................. -20 mA 
Output clal]'lp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended or. 9rating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observeid. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

1!.tll!.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 

-8 

8 

20 

-55 125 
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SN74AHCT16540 

MIN MAX 
UNIT 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 nsN 

-40 85 ·e 
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SN54AHCT16540, SN7 4AHCT16540 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS338- MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 25°C SN54AHCT16540 SN74AHCT16540 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

loH =-50µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

IOH =-8 mA 2.5 2.4 2.4 

IOL=50 µA 0.1 0.1 0.1 
Vol 4.5V 

IOL=8 mA 0.36 0.44 0.44 

ioz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 

Ice V1 =Vee or GND, lo=O 5.5V 4 40 40 

~lcct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 
Other inputs at GND or V cc 

I off Vo=5.5V OV o.5· 5 

Ci V1 =Vee or GND 5V 2 10 10 

Co Vo= Vee or GND 5V 4 

• On products compiiant to Mil-PRF-38535, this parameter does noi appiy. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature 
Vee= 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

FROM TO LOAD TA= 25•c SN54AHCT16540 SN74AHCT16540 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN 

tPLH' 4 6 
A y CL= 15pF 

tPHL' 4 6 

tpzH' 5.5 8 
OE y CL= 15 pF 

tpzL• 5.5 8 

tpHz' 
OE 

5 8 
y CL= 15 pF 

tpLZ' 5 8 

tPLH 6 8.5 
A y CL= 50 pF 

tPHL 6 8.5 

tpzH 7.5 11 
OE y CL= 50 pF 

tpzL 7.5 11 

tpHz 
OE 

8 11 
y CL= 50 pF 

tpLz 8 11 

•On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER 
FROM TO Vee (INPUT) (OUTPUT) 

tsk(Q)_ A y 5 v ±0.5 v 
NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

MAX MIN MAX 

7.5 1 7.5 

7.5 1 7.5 

9 1 9 

9 1 9 

9 1 9 

9 1 9 

10 1 10 

10 1 10 

12 1 12 

12 1 12 

12 1 12 

12 1 12 

SN74AHCT16540 

TA= 25°C 
MIN MAX 

MIN MAX 

1 1 

UNIT 

v 

v 

µA 

µA 

µA 

mA 

µA 

pF 

pF 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 



SN54AHCT16540, SN7 4AHCT16540 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS338- MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 
SN74AHCT16540 

UNIT 
MIN TYP MAX 

VolJE.)_ Quiet output, maximum dynamic VoL 0.8 v 
VO\:ffi. Quiet output, minimum dynamic VoL -0.8 v 
Vol-!M_ Quiet output, minimum dynamic VoH 4.5 v 
V1HJ.Ql_ High-level dynamic input voltage 2 v 
V1L(_Dl_ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load, I= 1 MHz 12 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kO sy o Open 

From Output -r----~Wv~---' 0 
Under Test GND 

(see Note ~1 I 
LOAD CIRCUIT 

3V 

TEST S1 

tPLHitPHL Open 

tpLzitpzL Vee 
tpHzttpzH GND 

-----av 
1.5V 1.5V 

Output 
Control 

(low-level 
enabling) I'-----''-+------ OV 

tpzL --i 14-- I I 

Input)_.!( 1.5V ).1.5;--- OV 
I I tpLz-+i -Output --...... -..1 I 11~.--- =Vee 

tPLH 14 .,1 I 
I I I"' .. I IPHL 

Waveform 1 I 1.5 v I 
S1 at Vee I '----+--'f-V.QL__± ~3~ Vol 

(see Note B) I I tpHz-+! l+-
I I 
I r-----~.-1 - VoH 

Output / 1.5 V 1.5 V 

Output 
Waveform 2 

S1 atGND 
(see Note B) 

tpzH -9>j 14- 1 
1----:----- VoH 

VoH -0.3 V 1.5 v 
------'· VoL ----=OV 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :> 1 MHz, Zo = 50 o, Ir= 3 ns, If= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC16541, SN74AHC16541 
16·BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCl.8332 - MARCH 1996 

• Members of the Texas Instruments 
Wldebus™ Famlly 

SN54AHC1M41 ... WD PACKAGE 
SN74AHC1M41 ... OGG OR DL PACKAGE 

• Operating Range 2·V to 5.5-V Vee 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastlc 300-mll 
Shrink Small·Outllne (DL) and Thin Shrink 
Small-Outllne (OGG) Packages and 380-mll 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mll Center-to-Center Spacings 

description 

The 'AHC 16541 are noninverting 16-bit buffers 
composed of two 8-blt sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (10ET and 10E2 
or 20E1 and 20E2) inputs must both be low for 
the corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

The SN74AHC16541 is available In Tl's shrink 
small-outline (DL) and thin shrink small-outline 
(OGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

10E'f 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vee 
1Y5 
1Y6 

GND 
1Y7 
1Y8 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
Vee 
2Y5 
2Y6 

GND 
2Y7 

(TOPVIEW) 

1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

1<5'E2 
47 1A1 
46 1A2 
45 GND 
44 1A3 
43 1A4 
42 Vee 
41 1A5 
40 1A6 
39 GND 
38 1A7 
37 1A8 
36 2A1 
35 2A2 
34 GND 
33 2A3 
32 2A4 
31 Vee 
30 2A5 
29 2A6 
28 GND 
27 2A7 
26 2A8 
25 20E2 

The SN54AHC16541 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN74AHC16541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each &-bit section) 

INPUTS OUTPUT 
OE1 C5E2 A y 

L L L L 

L L H H 

H x x z 
x H x z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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Copyright l!ll 1996, Texas Instruments Incorporated 
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SN54AHC16541, SN7 4AHC16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS332 - MARCH 1996 

logic symbolt 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

,..... & 

_b, EN1 

_b, & 

_b, 
EN2 

~ ..r: 
1 1V 

1 2'i7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E1 20E1 
24 

10E2 48 
20E2 

25 

1A1 
47 2 

1Y1 36 
2A1 

To Seven Other Channels 
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SN54AHC16541, SN74AHC16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS332 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximurn power dissipation at TA = 55°C (in still air) (see Note 2): OGG package ................ 0.85 W 

DL package ................... 1 .2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'e and a board trace length of 750 mils. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

Vee =2 v 

V1H High-level input voltage Vee= 3 v 

Vee=5.5V 

Vee =2V 

V1L Low-level input voltage Vee= 3 v 

vee=5.5V 

V1 Input voltage 

Vo Output voltage 

Vee =2V 

IOH High-level output current Vee= 3.3 ± o.3 v 

Vee=5±0.5V 

Vee =2 v 

IOL Low-level output current Vee= 3.3 ± o.3 v 

Vee= 5 ±o.5 v 

Vee= 3.3 ± o.3 v 
t;.Vt;.v Input transition rise or fall rate 

vee=5±o.5v 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHC16541 

MIN MAX 

2 5.5 

1.5 

2.1 

3.85 

0.5 

0.9 

1.65 

0 5.5 

0 Vee 

-50 

-4 

-8 

50 

4 

8 

100 

20 

-55 125 

SN74AHC16541 

MIN MAX 
UNIT 

2 5.5 v 

1.5 

2.1 v 

3.85 

0.5 

0.9 v 

1.65 

0 5.5 v 

0 Vee v 

-50 µA 

-4 
mA 

-8 

50 µA 

4 
mA 

8 

100 
ns/V 

20 

-40 85 'e 
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SN54AHC16541, SN7 4AHC16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS332 - MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX 

2V 1.9 2 

IOH =-50µA 3V 2.9 3 

VoH 4.5V 4.4 4.5 

IOH=-4 mA 3V 2.58 

ioH =-8 mA 4.b v 3.94 

2V 0.1 

IQL = 50 µA 3V 0.1 

VoL 4.5V 0.1 

IOL=4 mA 3V 0.36 

IOL=8 mA 4.5V 0.36 

l Data inputs ±0.1 
11 V1 =Vee or GND 5.5 v J Control inputs ±0.1 

lozt 
Vo::.Y.cc or GND, 

5.5V ±0.25 
V1 (OE) = V1L or V1H 

Ice V1 =Vee or GND, lo=O 5.5V 4 

Ci V1 =Vee or GND 5V 2 10 

Co Vo=VccorGND 5V 4 

t For input and ouput, loz includes the input leakage current. 

switching characteristics over recommended operating 
Vee= 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX 

tPLH* 5 7 
A y CL= 15 pF 

tpHL* 5 7 

tpZH* 
OE 

6 10.5 
y CL=15pF 

tpzL* 6 10.5 

tpHz* 
OE 

7 11 
y CL= 15 pF 

tpLz* 7 11 

tpLH 7.5 10.5 
A y CL=50pF 

tpHL 7.5 10.5 

tpzH 
OE 

8 14 y CL= 50 pF 
tpzL 8 14 

tpHz 
OE 

9 15.4 y CL= 50 pF 
tpLZ 9 15.4 

SN54AHC16541 SN74AHC16541 

MIN MAX MIN MAX 

1.9 1.9 

2.9 2.9 

4.4 4.4 

2.48 2.48 

3.8 3.8 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.5 0.44 

0.5 0.44 

±1 ±1 

±1 ±1 

±2.5 ±2.5 

40 40 

10 

free-air temperature 

SN54AHC16541 SN74AHC16541 

MIN MAX MIN MAX 

1 8.5 1 8.5 

1 8.5 1 8.5 

1 11 1 11 

1 11 1 11 

1 12 1 12 

1 12 1 12 

1 12 1 12 

1 12 1 12 

1 16 1 16 

1 16 1 16 

1 17.5 1 17.5 

1 17.5 1 17.5 

* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

4-82 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 •DALLAS, TEXAS 75265 

UNIT 

v 

v 

µA 

µA 

µA 

pF 

pF 

range, 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AHC16541, SN7 4AHC16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS332 - MARCH 1996 

switching characteristics over recommended operating free-air temperature range, 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s·c SN54AHC16541 SN74AHC16541 
PARAMETER UNIT 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX MIN MAX 

tpLH" 3.5 5 1 6 1 6 
A y CL= 15pF ns 

tPHL" 3.5 5 1 6 1 6 

tpzH" 
OE 

4.7 7.2 1 8.5 1 8.5 y CL= 15pF ns 
tpzL" 4.7 7.2 1 8.5 1 8.5 

tpHz" 
OE 

5 7.5 1 8 1 8 y CL= 15 pF ns 
tpLZ" 5 7.5 1 8 1 8 

IPLH 5 7 1 8 1 8 
A y CL= 50 pF ns 

tPHL 5 7 1 8 1 8 

IPZH 6.2 9.2 1 10.5 1 10.5 
OE y CL=50pF ns 

tpzL 6.2 9.2 1 10.5 1 10.5 

IPHZ 
OE 

6 8.8 1 10 1 10 
y CL= 50 pF ns 

tpLZ 6 8.8 1 10 1 10 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 
SN74AHC16541 

PARAMETER 
FROM TO Vee TA= 2s·c UNIT 

(INPUT) (OUTPUT) MIN MAX 
MIN MAX 

3.3 v ±0.3 v 1.5 1.5 
lsk(o) A y ns 

5 v ±0.5 v 1 1 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

PARAMETER 
SN74AHC16541 

UNIT 
MIN MAX 

VolJE)_ Quiet output, maximum dynamic VoL 0.8 v 
VolJlfl_ Quiet output, minimum dynamic VoL -0.8 v 
VOHJY)_ Quiet output, minimum dynamic VoH 4.7 v 
Vlfi!Q)_ High-level dynamic input voltage 3.5 v 
VILJQL Low-level dynamic input voltage 1.5 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance 
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No load, I = 1 MHz 12 pF 
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SN54AHC16541, SN74AHC16541 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS332- MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

- ----4..._ __ __,! ~~---'S1 ~ o Open 
From Output I ·vvv- / 

Under Test o GND 

CLT (see Note A) _ 

TEST 

tpLHitPHL 
tpLZ/tpzL 
tpHzitPzH 

LOAD CIRCUIT 
Output 
Control 

~ 
Vee (low-level 50%Vcc 

Input enabling) 
I 

I I ov tpzL~ 14- I 
tPLH --J+-.i K tPHL Output I I tpLz-+I 

Waveform 1 · I I 
In-Phase ~VOH S1 at Vee I 50%VcCj 

Output 
Vee (see Note B) I 

I VoL I I tPHZ~ 
tpzH~ ~ 

• 

S1 
Open 
Vee 
GND 

Vee 
50%Vcc 
------ OV 

=Vee 

tPHL -J..--.1 ~ tPLH I f 50o/oVcc 

-- VoH 
Output "\:OH- 0.3 V ~VOH Out-of-Phase 

Vee Waveform2 
Output S1 atGND 

=OV 
VoL (see Note Bl 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance . 
B. Waveform 1 is for an output with internal conditions such that the output ls low except when disabled by the output control. 

Waveform 2 ls for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 1 MHz, Zo = 50 0, tr= 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Family 

• Inputs Are TTL-Voltage Compatible 
• EP/C'M (Enhanced-Performance Implanted 

CMOS) Process 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (OGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WO) Package 
Using 25-mil Center-to-Center Spacings 

description 

The 'AHCT16541 are noninverting 16-bit buffers 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1 OE1 and 1 OE2 
or 20E1 and 20E2) inputs must both be low for 
the corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

SN54AHCT16541, SN7 4AHCT16541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS339 - MARCH 1996 

SN54AHCT16541 •.• WD PACKAGE 
SN74AHCT16541 ..• OGG OR DL PACKAGE 

(TOP VIEW) 
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1Y2 

GND 
1Y3 
1Y4 
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1Y5 
1Y6 

GND 
1Y7 
1Y8 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
Vee 
2Y5 
2Y6 

GND 
2Y7 
2Y8 

1 
2 
3 
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5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 

48 10E2 
47 1A1 
46 1A2 
45 GND 
44 1A3 
43 1A4 
42 Vee 
41 1A5 

1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 

29 2A6 
GND 
2A7 

The SN74AHCT16541 is available in Tl's shrink 20E1 24 20E2 
small-outline (DL) and thin shrink small-outline 
(OGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 

The SN54AHCT16541 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN? 4AHCT16541 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each 8-blt section) 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L L 

L L H H 

H x x z 
x H x z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclncauons are design goals. Tll8S lnstrumenm reserves the right to 
change or discontinue these products wtthout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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loglc symbolt 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

__r,J & 

....1::. EN1 

....1::. & 

....1::. 
EN2 

1..1 _... 
1 1V 

1 2V 

tThis symbol is In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E1 1 
20E1 

24 

10E2 48 
20E2 25 

1A1 47 2 1Y1 36 2A1 

To Seven Other Channels 
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1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

13 2Y1 

To Seven Other Channels 



SN54AHCT16541, SN7 4AHCT16541 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS339 - MARCH 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ................................................... -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ................................................ -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................. -20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ -20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through each Vee or GND .............................................. ±75 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DGG package ................ 0.85 w 

DL package ................... 1.2 W 
Storage temperature range, Tstg .................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

recommended operating conditions (see Note 3) 

Vee Supply voltage 

V1H Highclevel input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

IQH High-level output current 

IQL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 3: Unused inputs must be held high or low to prevent them from floating. 

~TEXAS 
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MIN MAX 

4.5 5.5 

2 

0.8 

0 5.5 

0 Vee 
-8 

8 

20 

-55 125 
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SN74AHCT16541 
UNIT 

MIN MAX 

4.5 5.5 v 
2 v 

0.8 v 
0 5.5 v 
0 Vee v 

-8 mA 

8 mA 

20 nsiv 

-40 85 •e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54AHCT16541 SN74AHCT16541 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

loH =-50 µA 3.15 3.65 3.15 3.15 
VoH 4.5V 

loH =-SmA 2.5 2.4 2.4 

loL=50 µA 0.1 0.1 0.1 
Vol 4.5V 

IOL = 8 mA 0.36 0.44 0.44 

loz Vo= Vee or GND 5.5V ±0.25 ±2.5 ±2.5 

11 V1 =Vee or GND 5.5V ±0.1 ±1 ±1 

ice V1 =Vee or GND, lo=O 5.5V 4 40 40 

t.icct 
One input at 3.4 V, 

5.5V 1.35 1.5 1.5 
Other inputs at GND or Vee 

Iott Vo= 5.5 V OV OS 5 

Ci V1 =Vee or GND 5V 2 10 10 

Co Vo= Vee or GND 5V 4 

• On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TIL voltage levels rather than O V or Vee. 

switching characteristics over recommended operating free-air temperature 
Vee= 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO LOAD TA= 2s·c SN54AHCT16541 SN74AHCT16541 
PARAMETER 

(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN 

tPLH• 4.1 6 
A y CL= 15 pF 

tPHL* 3.7 5.5 

tpzH* 
OE 

5 7 
y CL= 15 pF 

tpzL" 5 7 

tpHz• 
OE 

4.5 7 
y CL= 15 pF 

tpLz• 4.5 7 

tpLH 6.2 8.5 
A y CL= 50 pF 

tPHL 6 8.5 

tpzH 7.5 10 
OE y CL= 50 pF 

tpzL 7.5 10 

tpHz 
OE 

7 10 y CL= 50 pF 
tpLZ 7 10 

• On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

output-skew characteristics, CL = 50 pF (see Note 4) 

PARAMETER 
FROM TO Vee (INPUT) (OUTPUT) 

tsk(o) A y 5 V±0.5 V 

NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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8 1 8 

8 1 8 

8 1 8 
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12 1 12 

12 1 12 

12 1 12 

12 1 12 
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TA= 2s•c 
MIN MAX 

MIN MAX 

1 1 
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v 

v 

µA 

µA 

µA 

µA 

µA 

pF 
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range, 
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ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 



SN54AHCT16541, SN7 4AHCT16541 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS339 - MARCH 1996 

noise characteristics, Vee= 5 V, CL= 50 pF, TA= 25°C (see Note 5) 

SN74AHCT16541 
PARAMETER UNIT 

MIN MAX 

VolJE}_ Quiet output, maximum dynamic VoL 0.8 v 
VolM_ Quiet output, minimum dynamic VoL -0.8 v 
VoHi\/J_ Quiet output, minimum dynamic VoH 4.6 v 
V1f:!{Q)_ High-level dynamic input voltage 2 v 
V11J.Q}_ Low-level dynamic input voltage 0.8 v 

NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

operating characteristics, Vee= 5 V, TA= 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load, f = 1 MHz 12 pF 

PARAMETER MEASUREMENT INFORMATION 

o Vee 

1 kn sy o Open 

From Output --r------~vvv--~· 0 
Under Test GND 

CL 
(see Note A) I 

LOAD CIRCUIT 

Input____} 1.5V 

IPLH ~ •I 
I 

Output / 1.5 V 

VOLTAGE WAVEFORMS 
DELAY TIMES 

TEST S1 

tpLHftPHL Open 

tpLzitpzL Vee 
tpHzitpzH GND 

------3V Output 
Control 

(low-level 1 ·5 V 1 ·5 V 
enabling) t _.[ -----+ - - - - - - 0 V 

PZL "1 14- I I 
I tpLz-+i -Output --........... I 

1
1, ___ = Vee 

Waveform 1 I 1.5 v I 
S1 at Vee I ----1.......,_V_Q~~3~ VoL 

(see Note B) I I tpHz -1JJ>1 14--
Output 

Waveform2 
S1 at GND 

(see Note B) 

tpzH......, j4-
I ----

1
,.- - - - - VoH 

VoH -0.3 V 1.5 v 
---- =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices contain four independent 2-input 
NANO gates. They perform the Boolean function 
Y = A • B or Y = A + B in positive logic. 

The SN54HCOO is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HCOO is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H H 

L x 
x L 

y 

L 

H 

H 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

& 

b,. 

t,,. 

SN54HCOO •.. J OR W PACKAGE 
SN74HCOO ••. D, N, OR PW PACKAGE 

(TOP VIEW) 

1A 1 Vee 
18 2 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HCOO •.• FK PACKAGE 
(TOP VIEW) 

1Y 
NC 

2A 
NC 

28 

() (.) 

CD~z~~ 

>- Cl () >- <{ 
C\J z z (") (") 

0 
NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

4A 
NC 
4Y 
NC 

38 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive logic) 
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SN54HCOO,SN74HCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS181 A - DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
PW package .................. 0.5 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HCOO 

MIN NOM 

2 5 

Vee=2v 1.5 

Vee= 4.5 v 3.15 

Vee=6V 

Vee=2v 

Vee= 4.5 v 

Vee=6V 

Vee=2V 

Vee= 4.5 v 

vee=6V 

~TEXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HCOO 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HCOO, SN74HCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS181A- DECEMBER 1982- REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54HCOO SN74HCOO 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH =-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

loH = --4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

1QL=20µA 4.5 v 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IQL=4mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1=Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee oro, lo=O 6V 2 40 20 µA 

Ci 2Vto6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 45 

!pd Aor B y 4.5V 9 

6V 8 

2V 38 

It y 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCOO SN74HCOO 
UNIT 

MAX MIN MAX MIN MAX 

90 135 115 

18 27 23 ns 

15 23 20 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 20 pF 

5-7 



SN54HCOO, SN74HCOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS181A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

----------,0:::----Vcc I 90% 

I 
14-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_j 50% 'i;;.-----::c 
In-Phase 

Output 

Out-of-Phase 
Output 

:._ tPLH ~ 14- tPHL --+: 
I 1J:"'_=-1"--~~=i--- VoH 
I 50% I 9o% I 90% I 50% 

10% I I I 10% VoL 
I -.i 14-- tr 1 ___., ~ t1 
~ tPHL ~ 14"" tPLH -+I 

90% 11 50% 
I 10% 

----i j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-8 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 Q, tr = 6 ns, t1 = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54HCTOO, SN74HCTOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS062A- NOVEMBER 1988- REVISED JANUARY 1996 

• Inputs Are TTL-Voltage Compatlble 

• Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

SN54HCTOO •.. J OR W PACKAGE 
SN74HCTOO ••• D, N, OR PW PACKAGE 

(TOP VIEW) 

description 

These devices contain four independent 2-input 
NANO gates. They perform the Boolean function 
Y = A • B or Y = A + B in positive logic. 

The SN54HCTOO is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HCTOO is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H H 

L x 
x L 

y 

L 

H 

H 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

& 

"'" 
!::,,._ 

"'" 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive logic) 

: -----'D..__ __ y 

1A 1 Vee 
18 2 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 38 
2Y 6 

GND 7 

SN54HCTOO .•. FK PACKAGE 
(TOP VIEW) 

Cll<(~JSm 
~ ~ '<t 

1Y 
3 2 1 20 19 4A 4 18 

NC 5 17 NC 

2A 6 16 4Y 
NC 15 NC 

28 38 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

UNLESS OTHERWISE NOTED 1hls document contains PRODUCTION 
DATA lnfonnatlon current as of publlcatlon date. Products conform to 
specifications per the terms or Texas Instruments standard warranty. 
Production processing does not necessarlly Include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HCTOO, SN74HCTOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS062A- NOVEMBER 1988 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 w 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCTOO SN74HCTOO 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 J,45.5 4.5 5 5.5 v 

V1H High-level input voltage I Vee= 4.5 v to 5.5 v 2 .;it::l 2 v 

V1L Low-level input voltage J Vee= 4.5 v to 5.5 v 0 .z o.8 0 0.8 v 

V1 Input voltage 0 /-:::" Vee 0 Vee v 

Vo Output voltage 0 .~?.::' Vee 0 vcc v 

It Input transition (rise and fall) time w 500 0 500 ns 

TA Operating free-air temperature -5S 125 -40 85 'C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54HCTOO SN74HCTOO 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

~ loH=-4 mA 3.98 4.3 3.7 3.84 

IOL=20µA 0.001 0.1 JI!_~ 0.1 
VoL V1 = V1H or V1L 4.5V 

IOL=4 mA 0.17 0.26 .&'$'o.4 0.33 

11 V1=VccorO 5.5V ±0.1 ±100 <I 
A..±1000 ±1000 

ice V1 =Vccoro, lo=O 5.5V 2 ~~ 40 20 

.1.lcc* 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 ~ 3 2.9 
Other inputs at O or Vee 

Ci 
4.5V 

3 10 10 10 
to5.5V 

:t: This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or V CC· 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and othar 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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UNIT 

v 

v 

nA 

µA 

mA 

pF 



SN54HCTOO, SN74HCTOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS062A- NOVEMBER 1986 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HCTOO SN74HCTOO FROM TO TA :25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5 v 11 20 4 30 25 
tpc1 A orB y 

Ii!j~1 
ns 

5.5 v 10 18 22 

4.5V 9 15 ~22 19 
It y ns 

5.5 v 8 14 'q"::.,- 20 17 

operating characteristics, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i. Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 1.3 V 

In-Phase 
Output 

:..._ tPLH--+i 

I I 
I 1.3 ~ !Jf'"soo/o 
I 10% El 
I ---+! J4- tr 
j4-tPHL~ 

----""""-I 

\1.3~-----3V 

I ov 
~ tPHL--+j 

I -VoH 
I 9oo/o I 1.3V 

I ~VOL 
I ~ 14--tt 
j4- tPLH--.j 

Out-of-Phase 9oo/o I 1.3 v 
Output I ~1.-0o/c_. ___ -..;.;""'F-

~ j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :<> 1 MHz, Zo = 50 Q, Ir= 6 ns, If= 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as tpcj. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW lnfonnatfon concerns producta In the formatfve or 
deelgn phase of development CharacterlsUc data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-11 
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SN54HC02,SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS076A - DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outllne (D}, Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These devices contain four independent 2-input 
NOR gates. They_ p~orm the Boolean function 
Y = A + B or Y = A • B in positive logic. 

The SN54HC02 is characterized for operation 
over the full military temperature range of -55°C 
to 12s°C. The SN74HC02 is characterized for 
operation from -40°C to 85°C. 

loglc symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H x 
x H 

L L 

y 

L 

L 

H 

1A 
1B 

2A 

2B 

3A 

3B 

4A 

4B 

2 

3 

5 

6 

8 

9 

11 

12 

~1 

~ 

" 

SN54HC02 •.. J OR W PACKAGE 
SN74HC02 .•• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1Y 1 Vee 
1A 2 4Y 
18 3 48 
2Y 4 11 4A 
2A 5 3Y 
28 6 38 

GND 7 3A 

SN54HC02 .•. FK PACKAGE 
(TOPVIEW) 

() (,) 

~~z:?~ 

18 3 2 1 20 19 48 4 18 
NC 5 17 NC 
2Y 6 16 4A 
NC 7 15 NC 

2A 8 14 3Y 
910111213 

CD Cl () c( CD 
(\I z z (') (') 

(!) 

NC - No internal connection 

1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

loglc diagram (positive logic) 

~lExAs 
Copyright Cl 1996, Texas Instruments Incorporated 

INSTRUMENTS 
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SN54HC02,SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS076A- DECEMBER 1982-REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 
N package ... , . . . . . . . . . . . . . . . . 1 .1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 1 so·e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC02 

MIN NOM 

2 5 

vee=2v 1.5 

Vee= 4.5 v 3.15 

Vee= sv 

Vee=2 v 

Vee= 4.5 v 
Vee= sv 

Vee=2v 

Vee= 4.5 v 

Vee=sv 

~TEXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC02 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 
1.8 0 1.8 

Vee 0 Vee v 
Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC02, SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS076A - DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HC02 SN74HC02 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1 .9 

loH =-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

loH =-4 mA 4.5 v 3.98 4.3 3.7 3.84 

loH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

VQL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IQL= 4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 2 40 20 µA 

Ci 2 V to 6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 45 

tpc1 A or B y 4.5V 9 

6V 8 

2V 38 

It y 4.5 v 8 

6V 6 

operating characteristics, TA = 25°C 

c d 

PARAMETER 

Power dissipation capacitance per gate 

-!/}TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC02 SN74HC02 
UNIT 

MAX MIN MAX MIN MAX 

90 135 115 

18 27 23 ns 

15 23 20 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 22 pF 
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SN54HC02, SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS076A-DECEMBER 1982-REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% \,50:;:- - - - - ::C 
1.- IPLH 1 ~ IPHL 41 

In-Phase 
Output 

I 1----+-----;--- VoH 
I 50% I 90% I 9o% I 50% 

10% I I I 10% VoL 
I -----.i 14- tr I ---+! I+- tf 
j4-- IPHL ---.i 14'- IPLH -+i 

------."-I 
Out-of-Phase 90% I 50% 

Output I .,...1.-0° ... vo ___ ""'""''"""i=-

--+i j+-lf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-16 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :5 1 MHz, Zo = 50 Q, tr= 6 ns, t1 = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lEXAS 
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SN54HCT02, SN74HCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS065A - NOVEMBER 1988 - REVISED JANUARY 1996 

• Inputs Are TTL-Voltage Compatible 

• Package Options Include Plastic 
Small-Outline {D) and Ceramic Flat {W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These devices contain four independent 2-input 
NOR gates. They perform the Boolean function 
Y =A• 8 or Y = A + B in positive logic. 

The SN54HCT02 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN74HCT02 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H x 
x H 

L L 

y 

L 

L 

H 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

2 

3 

5 

6 

8 

9 

11 

12 

~1 

!-.... 

" 
!-.... 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

SN54HCT02 ... J OR W PACKAGE 
SN74HCT02 .•• 0 ORN PACKAGE 

(TOP VIEW) 

Vee 
1A 2 4Y 
18 3 48 
2Y 4 11 4A 
2A 5 3Y 
28 6 38 

GND 7 3A 

SN54HCT02 ... FK PACKAGE 
(TOP VIEW) 

() (.) 

~~z~~ 

18 
3 2 1 20 19 

48 4 18 
NC 5 17 NC 
2Y 6 16 4A 
NC 15 NC 
2A 3Y 

NC - No internal connection 

1 
1Y 

4 
2Y 

10 
3Y 

13 
4Y 

:==D-v 

UNLESS OTHERWISE NOTED this document conlalna PRODUCTION 

~ThxAs 
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SN54HCT02, SN74HCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS065A - NOVEMBER 1988 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 w 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT02 SN74HCT02 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 .4t_5.5 4.5 5 5.5 v 
V1H High-level input voltage l Vee= 4.5 v to 5.5 v 2 ~ 2 v 
V1L Low-level input voltage l Vee= 4.5 Vto 5.5 v 0 ~ 0.8 0 0.8 v 
V1 Input voltage 0 -1~ Vee 0 Vee v 
Vo Output voltage 0 ""'$' Vee 0, Vee v 
It Input transition (rise and fall) time o,o~· 500 0 500 ns 

TA Operating free-air temperature -515, 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HCT02 SN74HCT02 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

loH =-4 mA 3.98 4.3 3.7 " 3.84 

IOL=20 µA 0.001 0.1 ~{f/1 0.1 
VOL V1 = V1H or V1L 4.5V 

loL=4 mA 0.17 0.26 _&'0.4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 31000 ±1000 

ice V1 =Vee oro, lo=O 5.5V 2 ... $' 40 20 

alee+ 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 l<L~v 3 2.9 
Other inputs at o or Vee 

Ci 
4.5V 

3 10 10 10 
to 5.5 V 

+This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V CC· 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development CharacterlaUc data and other 
speclftcations are design goals. Texas Instruments reserves lht right to 
change or discontinue these products without nottca. 
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UNIT 

v 

v 

nA 

µA 

mA 

pF 



SN54HCT02, SN74HCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS065A- NOVEMBER 1988- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HCT02 SN74HCT02 FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5 v 11 20 _L.30 25 
lpd A orB y ns 

5.5V 10 18 ,.~~~? 22 

4.5V 9 15 ~22 19 
It y ns 

5.5V 8 14 ~- 20 17 

operating characteristics, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Input _j1.3V 

\-;3~-----3V 
Under Test~ Point 

I ov I CL=50pF I+- IPLH -+I 14- IPHL 1 (see Note A) 

-=- In-Phase 
I I 

I 90% 
---VoH 

Output I 1.3 v I 9oo;. I 1.3V 
LOAD CIRCUIT 10% I I I 10%voL 

I -41 ~tr I --+i /4-tf 
t4-- IPHL ~ j4-- IPLH ~ 

I 2.7V 90% I I Out-of-Phase 1.3 v 
I Output I 10% 

j4-lr ~ ~If --+i 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 

INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and IPHL are the same as lpej. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic da1a and other 
speclftcadons are design goals. Toas Instruments reserves the right to 
change or dlscondnue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-19 
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SN54HC03, SN74HC03 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

WITH OPEN-DRAIN OUTPUTS 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices contain four independent 2-input 
NANO gates. They perform the Boolean function 
Y =A • B or Y = A + B in positive logic. The 
open-drain outputs require pullup resistors to 
perform correctly. They may be connected to 
other open-drain outputs to implement active-low 
wired-OR or active-high wired-AND functions. 

The SN54HC03 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN74HC03 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H H 

L x 
x L 

y 

L 

H 

H 

1A 
18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

& 
~""-

" 
I:,,._ 

""-

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

~~~~~:ro:: ·==~~. ~~:"t!r: :: r.,:~:~n:~ 
standard warranty. Production processing does not necessarily Include 
testing of all par811181811. ~TEXAS 

INSTRUMENTS 

SCLS077 A- MARCH 1984 - REVISED JANUARY 1996 

SN54HC03 •.. J OR W PACKAGE 
SN74HC03 ... D OR N PACKAGE 

(TOPVIEW} 

1A 1 Vee 
18 2 48 
1Y 3 4A 
2A 4 4Y 
28 5 38 
2Y 6 3A 

GND 7 3Y 

SN54HC03 ... FK PACKAGE 
(TOPVIEW} 

0 
~~§E~~ 

1Y 
3 2 1 20 19 4A 4 18 

NC 5 17 NC 
2A 6 16 4Y 
NC 7 15 NC 
28 8 14 38 

9 10 11 12 13 

>- Cl () >- <( 
C\IZZ"'"' 

<.!l 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC03, SN74HC03 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 
WITH OPEN-DRAIN OUTPUTS 
SCLS077A- MARCH 1984- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package . . . . . . . . . . . . . . . . . . . . 1.1 w 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute.-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC03 SN74HC03 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 2 5 6 2 5 6 v 

Vec=2V 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vee= ev 4.2 4.2 

vcc=2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 
Vee= 6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vce=2v 0 1000 0 1000 

It Input transition (rise and fall) time Vee= 4.5 v 0 500 0 500 ns 

vec=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

IOH 

VOL 

11 

Ice 

Ci 

5-22 

TEST CONDITIONS 

V1 = V1H or V1L. Vo=Vcc 

IOL=20µA 

V1 = V1H or V1L 

IOL=4 mA 

IOL=5.2 mA 

V1=Vccoro 

V1=Veeoro, lo=O 

TA=25°C Vee 
MIN TYP 

6V 0.01 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC03 SN74HC03 

MAX MIN MAX MIN MAX 
UNIT 

0.5 10 5 µA 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

2 40 20 µA 

10 10 10 pF 



SN54HC03, SN74HC03 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

WITH OPEN-DRAIN OUTPUTS 
SCLS077 A- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC03 SN74HC03 FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 60 105 155 131 

tPLH A orB y 4.5V 13 25 36 31 ns 

6V 10 23 31 27 

2V 50 100 150 125 

tPHL A orB y 4.5V 10 20 30 25 ns 

6V 8 17 25 21 

2V 38 75 110 95 

t1 y 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

Vee 

= 1 k!l 

From Output st 
Under Test nt 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

_.....---------...----Vee 
I 9oo;. 

I 
14-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_/i 50% \,so;.------::c 
I+ tPLH ~ 14-- tPHL ~ 

In-Phase 
Output 

Out-of-Phase 
Output 

I I I VoH 
I Y I 90%~50% 
I 10% 10°' · " - I I '0 VoL 
I I --+! !+-tt 

~ tPHL ~ 14- tPLH .... I NI y-voH 
90% I 50% I 

I .,._ 1.-0-.%..._ __ .... 1 .... o•.-Yo_.,_ --VoL 

--+! j4--tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 0, tr = 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A in 
positive logic. 

The SN54HC04 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC04 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A v 
H L 

L H 

1 

b... 

b... 

b... 

2 

4 

6 

8 

10 

12 

1V 

2V 

3V 

4V 

5V 

6V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

SN54HC04, SN74HC04 
HEX INVERTERS 

SCLS078A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC04 ... J OR W PACKAGE 
SN74HC04 ••. D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1A Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 11 5A 
3A 5 5Y 
3Y 6 4A 

GND 7 4Y 

SN54HC04 ... FK PACKAGE 
(TOPVIEW) 

0 (.) 
~ ~z ~~ 

2A 3 2 1 20 19 
6Y 4 18 

NC 5 17 NC 
2Y 6 16 5A 
NC 15 NC 

3A 5Y 

NC - No internal connection 

A -----<~--- V 

~lExAs 
INSTRUMENTS 
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SN54HC04, SN74HC04 
HEX INVERTERS 
SCLS078A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operatlnJJ free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee> (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current throug~ Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 
N package . . . . . . . . . . . . . . . . . . . . 1.1 w 

Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC04 SN74HC04 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vee=2v 1.5 1.5 

V1H High-level input voltage Vee=4.5V 3.15 3.15 v 

vee-sv 4.2 4.2 

vee-2v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

vee=sv 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vee=2v 0 1000 0 1000 

It Input transition (rise and fall) time vee-4.5V 0 500 0 500 ns 

Vee-sv 0 400 0 400 

TA Operating free-air temperature -55 125 -40 '85 •e 

~1ExAs 
INSTRUMENTS 
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SN54HC04, SN74HC04 
HEX INVERTERS 

SCLS078A- DECEMBER 1982- REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54HC04 SN74HC04 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH =-20 µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH=-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL = 4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee oro, lo=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 45 

lpd A y 4.5V 9 

6V 8 

2V 38 

It y 4.5V 8 

6V 6 

operating characteristics, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance per inverter 

~TEXAS 
INSTRUMENTS 
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SN54HC04 SN74HC04 
UNIT 

MAX MIN MAX MIN MAX 

95 145 120 

19 29 24 ns 

16 25 20 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 20 pF 
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SN54HC04, SN74HC04 
HEX INVERTERS 
SCLS078A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

---------..----Vee 
I 90% 

I 
14-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_j 50% ~50;.-----::c 

I._ tPLH ~ ~ tPHL ~ 
In-Phase 

Output 

I 1.e";=-;--~~~--- VoH 
I 50% I 9o% I 90% I 50% 

10% I I I 10% voL 
I ~ f4-tr I -+t j4-tr 
~ tPHL ~ ~ tPLH -+j 

------,,,._I 
Out-of-Phase 90% I 50% 

Output I .""'1-.0"A.-o ___ -.-~ 

-+t j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-28 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 n, tr = 6 ns, t1 = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Unbuffered Outputs 

• Package Options Include Plastlc 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A in 
positive logic. 

The SN54HCU04 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCU04 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

SA 

6A 

1 

3 

s 
9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

1 i:,,, 

i:,,, 

i:,,, 

i:,,, 

i:,,, 

i:,,, 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

SY 

6Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

SN54HCU04, SN74HCU04 
HEX INVERTERS 

SCLS079A- MARCH 1984- REVISED JANUARY 1996 

SNS4HCU04 •.• J OR W PACKAGE 
SN74HCU04 ... DOR N PACKAGE 

(TOP VIEW) 

1A 1 Vee 
1Y 2 6A 

2A 3 6Y 

2Y 4 

3A 5 5Y 

3Y 6 4A 

GND 7 4Y 

SNS4HCU04 ... FK PACKAGE 
(TOP VIEW) 

>- () (.) 

::5 z ~;a 

2A 
3 2 1 20 19 

6Y 4 18 

NC 5 17 NC 

2Y 6 16 5A 

NC 7 15 NC 

3A 8 14 5Y 
910111213 

>- Cl () >- <( 
"'Z z '<I' '<I' 

C!l 

NC - No internal connection 

A ------1[>--- y 

~ThxAs 
INSTRUMENTS 
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SN54HCU04, SN74HCU04 
HEX INVERTERS 
SCLS079A- MARCH 1984 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc> (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, T stg . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . .. . . . .. .. .. . .. . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils,. 

except for the N package, which has a trace length cif zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It lnputtransition (rise and fall) time 

TA Operating free-air temperature 

5-30 

Vee=2V 

vee=4.5V 

vee=6V 

vee=2V 

vee=4.5V 

vee=6V 

vee=2V 

vee=4.5V 

Vee=6V 

~TEXAS 
INSTRUMENTS 

SN54HCU04 

MIN NOM 

2 5 

1.7 

3.6 

4.8 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HCU04 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.7 

3.6 v 

4.8 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 •e 



SN54HCU04, SN74HCU04 
HEX INVERTERS 

SCLS079A- MARCH 1984 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HCU04 SN74HCU04 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.8 1.8 1.8 

IQH =-20µA 4.5V 4 4 4 

VoH V1 =Vee or GND 6V 5.5 5.5 5.5 v 
IQH =-4 mA 4.5V 3.98 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.2 5.34 

2V 0.2 0.2 0.2 

IQL=20 µA 4.5V 0.5 0.5 0.5 

Vol V1 =Vee or GND 6V 0.5 0.5 0.5 v 
IQL=4 mA 4.5V 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.26 0.4 0.33 

11 V1=Vceoro 6V ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 2 40 20 µA 

Ci 2 V to 6 V 3 10 10 10 pf 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 40 

tpd A y 4.5V 8 

6V 7 

2V 38 

t1 y 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per inverter 

~TEXAS 
INSTRUMENTS 
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SN54HCU04 SN74HCU04 
UNIT 

MAX MIN MAX MIN MAX 

80 120 100 

16 24 20 ns 

14 20 17 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 20 pf 
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SN54HCU04, SN74HCU04 
HEX INVERTERS 
SCLS079A- MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output __, Test 
Under Test _L Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

--------....,r---- Vee I 9oo;. 

I 
14-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _Ii 50% ~50% - - - - - ::C 

, .. tPLH -.i 14- tPHL ~ 
In-Phase I I --- VoH 

Output I 50% I 90% I soo;. I 50% 

Out-of-Phase 
Output 

----1 ... o..,%._. I I I 10o/o VoL 
I --i 14"-trt I ~ i+-tt 
14"" tPHL -.i 14"" lPLH -+! 

90% I I 50% 
I 1oo;. 

~ j4-tf 

t Ir is not applicable to 'HCU devices. 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR !> 1 MHz, Zo = 50 0, tr= 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



• Inputs Are TTL-Voltage Compatible 

• Package Options Include Plastic 
Small-Outline (D}, Thin Shrink 
Small-Outline (PW}, and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A in 
positive logic. 

The SN54HCT04 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT04 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

1 

~ 

~ 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and PW packages. 

logic diagram (positive logic) 

SN54HCT04, SN74HCT04 
HEX INVERTERS 

SCLS042A- JULY 1986 - REVISED JANUARY 1996 

SN54HCT04 ••• J OR W PACKAGE 
SN74HCT04 .•• D, N, OR PW PACKAGE 

(TOP VIEW) 

Vee 
1Y 2 6A 
2A 3 6Y 

5A 
3A 5 5Y 
3Y 6 4A 

GND 7 4Y 

SN54HCT04 .•• FK PACKAGE 
(TOP VIEW) 

2A 
NC 

2Y 
NC 

3A 

0 0 
>-~z~ca 

NC - No internal connection 

6Y 
NC 

5A 
NC 

5Y 

A---~~---Y 

~TEXAS 
INSTRUMENTS 
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SN54HCT04, SN74HCT04 
HEX INVERTERS 

SCLS042A- JULY 1986- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): Dpackage ................... 1.25 W 

N package .................... 1.1 w 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT04 SN74HCT04 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V1H High-level input voltage I Vcc=4.5 Vto5.5 v 2 2 v 
V1L Low-level Input voltage l Vcc=4.5 Vto5.5 v 0 0.8 0 0.8 v 
V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 
It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HCT04 SN74HCT04 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

loH =-20µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H orV1L 4.5V v 

IQH =-4 mA 3.98 4.3 3.7 3.84 

IOL=20µA 0.001 0.1 0.1 0.1 
VOL V1 = V1H or V1L 4.5V v 

IOL=4 mA 0.17 0.26 0.4 0.33 

11 V1 =Vee oro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 5.5V 2 40 20 µA 

Alec* 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA Other inputs at O or V cc 

Ci 
4.5V 

3 10 10 10 pF to5.5V 

:I: This is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than O V or V CC· 

~ThxAs 
INSTRUMENTS 
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SN54HCT04, SN74HCT04 
HEX INVERTERS 

SCLS042A-JULY 1986- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HCT04 SN74HCT04 FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5 v 14 20 30 25 
!pd A y ns 

5.5 v 13 18 27 23 

4.5 v 9 15 22 19 
It y ns 

5.5 v 8 14 20 17 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per inverter No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i_Polnt 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

_!(1.av ~1-~-----:: 

I+- tpLH -+! I+- IPHL -+j 
I 1~--1-----.r:::i--- voH 
I 1.3V I 90% I 90% I 1.3V 

10% I I I 10%voL 
I ---i 14- tr I --+! ~ If 
14- IPHL -.i 14- IPLH -+\ 

90% 11 1.3V 
I 1oo;. 

--+! j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 O. tr= 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as lpej. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mllDIPs 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A in 
positive logic. The open-drain outputs require 
pullup resistors to perform correctly. They may be 
connected to other open-drain outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. 

The SN54HC05 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC05 is characterized for 
operation from -40°C to 85°C. 

loglc symbolt 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A 

H 

L 

y 

L 

H 

1A 
2A 

3A 

4A 

5A 

8A 

1 

3 

5 

8 

11 

13 

1 ~ 

"""-

"""-
"""-

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the 0, J, N, and W packages. 

loglc diagram (positive loglc) 

SN54HC05, SN74HC05 
HEX INVERTERS 

WITH OPEN·DRAIN OUTPUTS 
SCLS080A- MARCH 1984- REVISED JANUARY 1998 

SN54HC05 ••• J.OR W PACKAGE 
SN74HC05 ••• D OR N PACKAGE 

(TOPVIEW) 

1A 1 14 Vee 
1Y 2 13 6A 
2A 3 12 6Y 
2Y 4 11 5A 
3A 5 10 5Y 
3Y 6 9 4A 

GND 7 8 4Y 

SN54HC05 ••• FK PACKAGE 
(TOPVIEW) 

~ ~~ ~:1i 

2A 3 2 1 20 19 
4 18 

NC 5 17 
2Y 6 16 
NC 7 15 

3A 8 14 
9 10 11 12 13 

~~~~$ 
(!l 

NC - No Internal connection 

2 

4 

8 

8 

10 

12 

1Y 

2Y 

3Y 
4Y 

5Y 
8Y 

6Y 
NC 
5A 
NC 
5Y 

A ----[>..___ __ y 

~1ExAs 
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SN54HC05,SN74HC05 
HEX INVERTERS 
WITH OPEN-DRAIN OUTPUTS 
SCLS080A- MARCH 1984- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= 0 to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54He05 SN74HC05 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc=2v 1.5 1.5 

V1H High-level input voltage vcc•4.5V 3.15 3.15 v 

vcc-6V 4.2 4.2 

vcc=2v 0 0.5 0 0.5 

V1L Low-level input voltage Vcc=4.5V 0 1.35 0 1.35 v 

vcc·6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vcc=2V 0 1000 0 1000 

It Input transition (rise and fall) time Vcc•4.5V 0 500 0 500 ns 

Vcc·6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2s•e SN54HC05 SN74He05 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH V1 = V1H or VIL• Vo=Vcc 6V 0.01 0.5 10 5 µA 

2V 0.002 0.1 0.1 0.1 

loL=20µA, 4.5V 0.001 0.1 0.1 0.1 

VoL V1 • V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IOL•4mA 4.5V 0.17 0.26 0.4 0.33 

IOL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ice V1 -Vccoro, lo•O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pf 

~ThxAs . 
INSTRUMENTS. 
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SN54HC05, SN74HC05 
HEX INVERTERS 

WITH OPEN-DRAIN OUTPUTS 
SCLSOBOA-MARCH 1984- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC05 SN74HC05 FROM TO TA= 25•c 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 60 115 175 145 

tPLH A y 4.5V 13 23 35 29 ns 

6V 10 20 30 25 

2V 45 85 130 105 

IPHL A y 4.5V 9 17 26 21 ns 

6V 8 14 22 18 

2V 38 75 110 95 

If y 4.5 v 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per inverter No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

Vee 

= 1 kO 

From Output st 
Under Test nt 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

--------r=---- Vee 
9oo;. I 

I 
~ 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _Ii 50% ~50;.- - - - - ::c 
:..- IPLH ~ ~ IPHL ~ 

In-Phase 
Output 

Out-of-Phase 
Output 

I I I --VoH 
I _v I 90%~50% 
I 10.,. 10•' 
. " - I I '0 voL 
I I ~ \4-t1 
j4- IPHL 41 14- IPLH _.I NI y-voH 

90% I 50% I 
I 1"'_.-10-.•1c.;... __ ........ 1,_0.-%._.._ - - VoL 
~ j4-t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :5 1 MHz, Zo = 50 0, Ir= 6 ns, If= 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS081A- DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outline (D}, Thin Shrink 
Small-Outline (PW}, and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These devices contain four independent 2-input 
AND gates. They perform the Boolean function 

Y = A • B or Y = ~in positive logic. 

The SN54HCOB is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC08 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B 

H H 

L x 
x L 

y 

H 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

L 

L 

1 

2 

4 

5 

9 

10 

12 

13 

& 

SN54HC08 ••• J OR W PACKAGE 
SN74HC08 •.. D, N, OR PW PACKAGE 

(TOP VIEW) 

1A 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HC08 •.• FK PACKAGE 
(TOPVIEW) 

1Y 
NC 
2A 
NC 
28 

0 0 
a:i~z?~ 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

4A 
NC 
4Y 
NC 
38 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive logic) 

: ___ ....,01---- y 

~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS081 A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
PW package .................. 0.5 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions'" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-42 

Vee=2V 

vee = 4.5 v 

Vee=BV 

Vee=2V 

Vee= 4.5 v 

Vee= sv 

vee=2v 

Vee= 4.5 v 

Vee=6V 

~TEXAS 
INSTRUMENTS 

SN54HC08 

MIN NOM 

2 5 

1.5 

3.15 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74HC08 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 
1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 •e 



SN54HC08,SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS081A- DECEMBER 1982- REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HC08 SN74HC08 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5 v 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
loH =-4 mA 4.5 v 3.98 4.3 3.7 3.84 

loH =-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

1QL=20 µA 4.5 v 0.001 0.1 0.1 0.1 

VQL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL= 4 mA 4.5 v 0.17 0.26 0.4 0.33 

IQL= 5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 2 40 20 µA 

Ci 2 Vto6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 50 

lpd A or B y 4.5 v 10 

6V 8 

2V 38 

It y 4.5 v 8 

6V 6 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 
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SN54HC08 SN74HC08 
UNIT 

MAX MIN MAX MIN MAX 

100 150 125 

20 30 25 ns 

17 25 21 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 20 pF 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS081A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

.--------.----Vee 
I 9oo;. 

I 
14"-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input_;( 50% }50:;:-----::c 

In-Phase 
Output 

l+ tPLH -.i 14- tPHL 41 
I l.&':.~-t---:".:':":"'!!t:i--- VoH 
I 50% I 9o% I 9o% I 50% 

10% I I I 10% VoL 
I -.j 14-tr I ~ !+--tt 
~ tPHL ~ 14"" tPLH ~ 

------,"-I 90•'• VoH 
Out-of-Phase 90% I 50% " 

Output 1 ,._1 .... 0• .... v. ___ ..._""'F-

~ j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-44 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR::; 1 MHz, Zo = 50 n, tr= 6 ns, It= 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

-!11 lEXAS 
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SN54HCT08,SN74HCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS063A- NOVEMBER 1988 - REVISED JANUARY 1996 

• Inputs Are TTL-Voltage Compatible 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These devices contain four independent 2-input 
AND gates. They perform the Boolean function 

Y = A • B or Y = A+tr in positive logic. 

The SN54HCT08 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT08 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H H 

L x 
x L 

y 

H 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

L 

L 

1 

2 

4 

5 

9 

10 

12 

13 

& 

SN54HCT08 ••• J OR W PACKAGE 
SN74HCT08 ••• D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1A 1 Vee 
18 2 48 
1Y 3 4A 
2A 4 11 4Y 
28 5 38 
2Y 6 

GND 7 

SN54HCT08 ••• FK PACKAGE 
(TOPVIEW) 

1Y 
NC 
2A 
NC 
28 

ID <i: Oz $ID 
T"" T"" ...- ...,.. 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

4A 
NC 
4Y 
NC 

38 

t This symbol ls in accordance with ANSI/IEEE Std 91-1984 and I EC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

: ____ 01----Y 

UNLESS OTHERWISE NOTED this document contalm PRODUCTION 
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SN54HCT08, SN74HCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS063A- NOVEMBER 1988 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT08 SN74HCT08 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 ~5.5 4.5 5 5.5 v 
V1H High-level input voltage 1Vee=4.5 v to 5.5 v 2 ~§:' 2 v 
V1L Low-level input voltage 1Vee=4.5 v to 5.5 v 0 JI 0.8 0 0.8 v 
V1 Input voltage 0 £"" ...;:::• Vee 0 Vee v 
Vo Output voltage 0 _flt"' Vee 0 Vee v 
It Input transition (rise and fall) time op"' 500 0 500 ns 

TA Operating free-air temperature -sfl""' 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HCT08 SN74HCT08 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

IOH =-4 mA 3.98 4.3 3.7 

""' 
3.84 

IOL = 20 µA 0.001 0.1 1!f1__ 0.1 
VOL V1 = V1H or V1L 4.5V 

IOL=4 mA 0.17 0.26 .£.'b.4 0.33 

11 V1=Vccoro 5.5V ±0.1 ±100 A,"i:1000 ±1000 

ice V1 =Vee oro, lo=O 5.5V 2 ;!;' 40 20 

dice:!: 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 lL 3 2.9 Other inputs at O or Vee 

Ci 
4.5V 

3 10 10 10 to5.5V 

:!: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phese of dev~opmenl Characterlldc - and other 
speclftcationa are deelgn goats. Texn ln1truments reserves the right to 
cnange or discontinue these products without notice. 
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SN54HCT08, SN74HCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS063A-NOVEMBER 1988- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HCT08 SN74HCT08 FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TVP MAX MIN MAX MIN MAX 

4.5 v 15 24 A.35 30 
tpc1 A or B v 

~~:~2 
ns 

5.5 v 13 22 27 

4.5 v 9 15 ~22 19 
!t v "q<' ns 

5.5 v 8 14 20 17 

operating characteristics, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TVP UNIT 

Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

_j1.3V )\1.3~-----:: 

1.- tPLH -+f 14- tPHL -+: 
I l----+----.1::1--- VoH 
I 1.3V I 90% I 90% I 1.3V 

10% I I I 1000 VoL 
I -+I ~tr I -+! !4-t1 
j4- tPHL 4j 14"- tPLH -.J 

90% 11 1.3V 
I 10% 

-+! j4-t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n, tr= 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. lPLH and tpHL are the same as !pet. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
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SN54HC10, SN74HC10 
TRIPLE 3-INPUT POSITIVE-NANO GATES 

SCLS083A- DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPS 

description 

These devices contain three independent 3-input 
NANO gates. They p~rfo!_m t!!_e Boolean function 
Y =A • B • C or Y = A + B + C in positive logic. 

The SN54HC1 O is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC10 is characterized for 
operation from -40°C to 85°C. 

A 

H 

L 

x 
x 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS 

B 

H 

x 
L 

x 

c 
H 

x 
x 
L 

1A 

18 

1C 

2A 

28 

2C 

3A 

38 

3C 

OUTPUT 
y 

L 

H 

H 

H 

1 

2 

13 

3 

4 

5 

9 

10 

11 

& 

i:,,._ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

SN54HC10 ••. J OR W PACKAGE 
SN74HC10 ... DORN PACKAGE 

(TOPVIEW) 

1A 1 14 Vee 
1B 2 13 1C 
2A 3 12 1Y 
2B 4 11 3C 
2C 5 10 3B 
2Y 6 9 3A 

8 3Y 

SN54HC10 ..• FK PACKAGE 
(TOPVIEW) 

~ ~~ ~~ 

2A 3 2 1 20 19 1Y 4 18 

NC 5 17 NC 
2B 6 16 3C 
NC 7 15 NC 
2C 3B 

NC - No internal connection 

12 
1Y 

6 
2Y 

8 
3Y 

g ----Dl----v 

~lExAs 
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SN54HC10, SN74HC10 
TRIPLE 3-INPUT POSITIVE-NANO GATES 

SCLS083A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package . . . . . . . . . . . . . . . . . . . . 1.1 w 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

Vee=2V 

Vee=4.5V 

vee=BV 

vee=2V 

Vee= 4.5 v 

vee=sv 

Vee=2v 

Vee= 4.5 v 

vee=BV 

~TEXAS 
INSTRUMENTS 

SN54HC10 

MIN NOM 

2 5 

1.5 

3.15 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC10 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC10, SN74HC10 
TRIPLE 3·1NPUT POSITIVE-NANO GATES 

SCLS083A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HC10 SN74HC10 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH=-20 µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IOH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

loH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
loL=4mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1=Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee oro, lo=O 6V 2 40 20 µA 

Ci 2 V to 6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 35 

!pd A, B, ore y 4.5V 10 

6V 9 

2V 23 

It y 4.5V 6 

6V 5 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 
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SN54HC10 SN74HC10 
UNIT 

MAX MIN MAX MIN MAX 

95 145 120 

19 29 24 ns 

16 25 20 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 25 pF 
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SN54HC10, SN74HC10 
TRIPLE 3-INPUT POSITIVE-NANO GATES 

SCLS083A-DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

---------..,11::""--- Vee I 90% 

I 
j+-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% ~50;- - - - - ::C 

In-Phase 
Output 

Out-of-Phase 
Output 

I+- tpLH -1 14- tPHL ~ 
I 1---------,--- VoH 
I 50% I 903 I 903 I 50% 

103 I I I 103 voL 
I ~ J+- tr I --+J I+- tr 
14- tPHL -.i 14"- tPLH -.J 

90% 11 50% 
I 10% 

--+J j4-t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-52 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR .; 1 MHz, Zo = 50 a, tr = 6 ns, It = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC11, SN74HC11 
TRIPLE 3-INPUT POSITIVE-AND GATES 

SCLS084A - DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean function 

Y = A • B • C or Y = A + B + C in positive 
logic. 

The SN54HC11 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC11 is characterized for 
operation from -40°C to 85°C. 

A 

H 

L 

x 
x 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS 

B 

H 

x 
L 

x 

c 
H 

x 
x 
L 

1A 

18 

1C 

2A 

28 

2C 

3A 

38 

3C 

OUTPUT 
y 

H 

L 

L 

L 

1 

2 

13 

3 

4 

5 

9 

10 

11 

& 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

SN54HC11 ••. J OR W PACKAGE 
SN74HC11 ••. DORN PACKAGE 

(TOPVIEW) 

1A 1 Vee 
18 2 1C 
2A 3 1Y 
28 4 11 3C 
2C 5 38 
2Y 6 3A 

GND 7 3Y 

SN54HC11 .•• FK PACKAGE 
(TOP VIEW) 

~ ~ ~ ~2 

2A 3 2 1 20 19 1Y 4 18 
NC 5 17 NC 
28 6 16 3C 
NC 7 15 NC 
2C 8 14 38 

910111213 

>- Cl (.) >- < 
C\IZZ<'><'> 

(!l 

NC - No internal connection 

12 
1Y 

6 
2Y 

8 
3Y 

g -----10 .... --- y 

~~~~~~:fo~:~ s:~w:~~s1~"u,rr:rt.: gf rex:~::~r:,1:; ~TEXAS 
INSTRUMENTS 
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SN54HC11, SN74HC11 
TRIPLE 3-INPUT POSITIVE-AND GATES 

SCLSOB4A - DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, T819 ................................................... -65°C to 1 so0 c 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

Vee=2V 

Vee= 4.5 v 

Vee= 6 v 

vee=2 v 

Vee= 4.5 v 

vee=6V 

Vee =2V 

Vee= 4.5V 

Vee= 6V 

~TEXAS 
INSTRUMENTS 

SN54HC11 

MIN NOM 

2 5 

1.5 

3.15 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC11 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC11, SN74HC11 
TRIPLE 3-INPUT POSITIVE-AND GATES 

SCLS084A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA =25'C SN54HC11 SN74HC11 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ice V1 =Vee oro, lo=O 6V 2 40 20 µA 

Ci 2 Vto 6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 35 

lpd A, B, ore y 4.5V 10 

6V 8 

2V 25 

It y 4.5 v 7 

6V 5 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
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SN54HC11 SN74HC11 
UNIT 

MAX MIN MAX MIN MAX 

100 150 125 

20 30 25 ns 

17 25 21 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 25 pF 
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SN54HC11, SN74HC11 
TRIPLE 3·1NPUT POSITIVE-AND GATES 

SCLS084A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test --i Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

-------..... .----Vee 
190% 

I 
j4-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _Ii 50% ';\,so;.- - - - - ::c 

l+- tpLH 1 ~ tPHL --+: 
In-Phase 

Output 

I 1-¥::".=-;--~~:::i--- VoH 
I 50% I 9o% I 9o% I 50% 

10% I I I 10% voL 
I ~ 14-tr 1 ~ !4---tt 
~ tpHL -4! j4- tPLH -+J 

----....,,._I 90•'• VoH 
Out-of-Phase 90% I 50% " 

Ou~ut I ~1-o·-~---...... '-'I=-

~ ;4--tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-56 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 n, tr = 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Package Options Include Plastlc 
Small-Outllne (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These Schmitt-trigger devices contain six 
independent inverters. They perform the Boolean 
function Y = A in positive logic. 

The SN54HC14 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC14 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

SA 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

Jr 
2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 
4Y 

SY 
6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive logic) 

SN54HC14,SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS085A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC14 •.• J OR W PACKAGE 
SN74HC14 ... D, N, OR PW PACKAGE 

(TOPVIEW) 

Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 

3A 5 5Y 
3Y 6 4A 

4Y 

SN54HC14 ... FK PACKAGE 
(TOPVIEW) 

2A 
NC 
2Y 
NC 
3A 

(.) (.) 

~ ~ z ;:\;'~ 

NC - No internal connection 

6Y 
NC 
5A 
NC 
5Y 

A -----i(9o~--- y 

~lExAs 
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SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS085A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 w 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

Vi Input voltage 

Vo Output voltage 

TA Operating free-air temperature 

Vee=2V 

Vee=4.5V 

Vee=6V 

vee=2V 

Vee =4.5V 

Vee= 6V 

~TEXAS 
INSTRUMENTS 

SN54HC14 

MIN NOM 

2 5 

1.5 

3.15 

4.2 

0 

0 

0 

0 

0 

-55 

5-58 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74HC14 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 
1.5 

3.15 v 
4.2 

0.5 0 0.5 

1.35 0 1.35 v 
1.8 0 1.8 

Vee 0 Vee v 
Vee 0 Vee v 
125 -40 85 'e 



SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS085A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HC14 SN74HC14 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH=-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH=-4mA 4.5 v 3.98 4.3 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20µA 4.5 v 0.001 0.1 0.1 0.1 

VQL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

1QL=5.2 mA 6V 0.15 0.26 0.4 0.33 

2V 0.7 1.2 1.5 0.7 1.5 0.7 1.5 

VT+ 4.5 v 1.55 2.5 3.15 1.55 3.15 1.55 3.15 v 
6V 2.1 3.3 4.2 2.1 4.2 2.1 4.2 

2V 0.3 0.6 1 0.3 1 0.3 1 

VT- 4.5V 0.9 1.6 2.45 0.9 2.45 0.9 2.45 v 
6V 1.2 2 3.2 1.2 3.2 1.2 3.2 

2V 0.2 0.6 1.2 0.2 1.2 0.2 1.2 

VT+-VT- 4.5V 0.4 0.9 2.1 0.4 2.1 0.4 2.1 v 
6V 0.5 1.3 2.5 0.5 2.5 0.5 2.5 

11 V1 =Vee orO 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, IQ=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA :2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 55 

!pd A y 4.5V 12 

6V 11 

2V 38 

It y 4.5 v 8 

6V 6 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per inverter 

~ThXAS 
INSTRUMENTS 
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SN54HC14 SN74He14 

MAX MIN MAX 
UNIT 

MIN MAX 

125 190 155 

25 38 31 ns 

21 32 26 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 20 pF 
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SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS086A- DECEMBER 1982 - REVISED JANUARY 1996 

Input 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i POl!lt 

190% 

I -ti! 14-t, 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

ov 
l+-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input_/( 50% \,soo:-----::c 
I+ tPLH -.i 14- tPHL ~ 

In· Phase 
Output 

Out-of-Phase 
Output 

I tfl I h-- VoH I ~ I 90o/o I 90o/o I 50% 

I 10% - I I I 1 VoL 
I ~ i+-tr 1 ~ 14-tt 
14'- tPHL ~ 14"" tPLH ~ 

I ~voH 
90% l\.~fo°% 1~ I 90% j ~,__......, ___ ....... ..,1-+-- VoL 

~ j4-tf ~ i+-tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL Includes probe and test-fixture capacitance. 

5-60 

B. Phase relationships between waveforms were chosen arbitrarily. All Input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo • 50 O. tr• 6 ns, tf • 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpci. 

Figure 1. Load Circuit and Voltage Waveforms 

:'11ExAs 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatlble 

• Package Options Include Plastlc 
Small-Outllne (D), Shrink Small-Outline 
(DB), Thin Shrink Smali-Outllne (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'HCT14 contain six independent inverters. 
The devices perform the Boolean function Y = A 
in positive logic. 

The SN54HCT14 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT14 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

1A 

2A 

3A 

4A 

5A 

6A 

1 

3 

5 

9 

11 

13 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

..IT 

b,.. 

b,.. 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3V 

4V 

5Y 

6V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS225A-JULY 1995- REVISED MARCH 1996 

SN54HCT14 ••• J OR W PACKAGE 
SN74HCT14 ••• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

1A 1 Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 11 5A 
3A 5 5Y 
3Y 6 4A 

GND 7 4Y 

SN54HCT14 .•. FK PACKAGE 
(TOPVIEW) 

() (..) 

~ ~ z ~~ 

2A 3 2 1 20 19 6Y 4 18 

NC 5 17 NC 

2Y 6 16 5A 
NC 7 15 NC 

3A 8 14 5Y 
9 10 11 12 13 

NC - No internal connection 

A ----[?a>---- y 

~ThXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS225A-JULY 1995-REVISEO MARCH 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ............................................ -0.5 V to Vee +0.5 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to Vee +0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 
N package .................... 1.1 W 

Storage temperature range, T5tg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

TA Operating free-air temperature 

5-62 

I Vee= 4.5 v to 5.5 v 
1Vee=4.5 v to 5.5 v 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCT14 

MIN MAX 

4.5 5.5 

2.1 

0.5 

0 Vee 

0 Vee 

-55 125 

SN74HCT14 

MIN MAX 
UNIT 

4.5 5.5 v 
2.1 v 

0.5 v 
0 Vee v 
0 Vee v 

-40 85 ·e 



SN54HCT14, SN74HCT14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS225A - JULY 1995 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 25'C SN54HCT14 SN74HCT14 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

VT+ 4.5 v 1.2 1.5 1.9 1.2 1.9 1.2 1.9 
Positive-going v 
threshold 5.5 v 1.4 1.7 2.1 1.4 2.1 1.4 2.1 

VT- 4.5 v 0.5 0.9 1.2 0.5 1.2 0.5 1.2 
Negative-going v 
threshold 5.5V 0.6 1 1.4 0.6 1.4 0.6 1.4 

1Wr 4.5 v 0.4 0.6 1.4 0.4 1.4 0.4 1.4 
Hysteresis v 
(Vr+-VT-) 5.5 v 0.4 0.65 1.5 0.4 1.5 0.4 1.5 

V1 = V1H or VIL• IOH =-20 µA 4.5V 4.4 4.49 4.4 4.4 
VoH v 

V1 = V1H or V1L. IOH=-4 mA 4.5 v 3.98 4.3 3.7 3.84 

V1 = V1H or V1L. IOL = 20 µA 4.5 v .001 0.1 0.1 0.1 
Vol v 

V1 = V1H or V1L. loL=4 mA 4.5V 0.17 0.26 0.4 0.33 

11 V1 =Vee or GND 5.5 v ±0.1 ±1 ±1 µA 

ice V1 =Vee or GND, lo=O 5.5 v 2 40 20 µA 

Alcct 
One input at 0.5 V or 2.4 V, 

5.5 v 0.2 2.4 3 2.9 mA 
Other inputs at GND or V cc 

Ci VI =Vee or GND 5V 3 10 10 10 pF 

t This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than o V or Vee. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5 v 20 
!pct A y 

5.5 v 18 

4.5V 7 
It y 

5.5V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

PARAMETER 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCT14 SN74HCT14 
UNIT 

MAX MIN MAX MIN MAX 

32 48 40 
ns 

30 45 38 

15 22 19 
ns 

14 20 17 

TEST CONDITIONS TYP UNIT 

No load 10 pF 
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SN54HCT14, SN74HCT14 
HEX SCHMITT= TRIGGER INVERTERS 

SCLS225A-JULY 1995-REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output --f Test 
Under Test J_ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

190% 

I 
i+-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

_j1.3V ~1.3V -----:: 
I+- tPLH --.i 14- tPHL 1 
I 1.z---+---..,.t::"l--- VoH 
I 1.3V 11 903 I 903 I 1.3V 

103 I I I 103 voL 
I --.j 14-- tr I -.i ~ t1 
~ tPHL --.i ~ tPLH -+j 

90% 11 1.3V 
I 10% 

-.i j4-t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Phase relationships between waveforms were chosen arbitrarily. A!I input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 0, tr= 6 ns, If= 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as tpet. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



0.5 

0.45 

0.4 
< 
E 0.35 
I 

~ 0.3 
:> u 0.25 
>o 
ii. 
CL 0.2 :> 

U) 

I 0.15 u 
E 

0.1 

0.05 

0 

6 

5 

> 4 
I 

Cl> 
CJ) 

~ 3 
~ 
:; 
CL 

2 :; 
0 
I 

.JJ 

0 

-1 

SN54HCT14, SN74HCT14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS225A-JULY 1995- REVISED MARCH 1996 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
vs 

INPUT VOLTAGE 

vep=4Tv 

~ 
v v1j o tJ.Vee 

~ H- v 1I ve9too 

-j_ ~ ~ 
1- ~ 

./ N 

< 
E 
I 

~ 
s 
u 
>o 
ii. 
CL 
:> 

U) 

I 
u 
E 

0.5 

0.45 

0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 

Ve~=5Jv 

SUPPLY CURRENT 
vs 

INPUT VOLTAGE 

~ 

~ v1=ro!e 

~ v = V~eto~ 

N 

] \ 
1 ~ 
I ~ 

~ 
.J 1' 

0 0.45 0.9 1.35 1.8 2.26 2. 7 3.16 3.61 4 0 0.55 1.1 1.66 2.2 2. 76 3.3 3.86 4.4 4.97 

0 

T 

V1 - Input Voltage - V 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

Vee=4.5V 

V1 =Down 
l 
I 

j4- V1 :Up 

0.75 1.5 2.27 

V1 - Input Voltage - V 

3 

6 

5 

> 4 
I 

Cl> 
CJ) 

~ 3 
~ 
:; 
CL 

2 :; 
0 
I 

.JJ 

0 

-1 
3.77 0 

-!/}TEXAS 
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~ 

0.92 

V1 - Input Voltage - V 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

T 
Vee =5.5 v 

V1 =Down 

+ It-- V1:Up 

1.84 2.76 3.68 

V1 - Input Voltage - V 

4.6 
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SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NANO GATES 

• Package Options Include Plastlc 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These devices contain two independent 4-input 
NANO gates. They perform the Boolean function 
Y =A • B • C • D or Y = A+ B + C + i5 in positive 
logic. 

The SN54HC20 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC20 is characterized for 
operation from -40°C to 85°C. 

A 

H 

L 

x 
x 
x 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS 

B c 
H H 

x x 
L x 
x L 

x x 

0 

H 

x 
x 
x 
L 

1A 

18 

1C 

10 

2A 

28 

2C 

20 

OUTPUT 
y 

L 

H 

H 

H 

H 

2 

4 

5 

9 

10 

12 

13 

& 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

-!!>TEXAS 
INSTRUMENTS 

SCLS086B - DECEMBER 1982 - REVISED JULY 1996 

SN54HC20 ..• J OR W PACKAGE 
SN74HC20 ... 0 ORN PACKAGE 

(TOP VIEW) 

1A 1 Vee 
18 2 2D 
NC 3 12 2C 

1C 4 11 NC 

1D 5 10 28 

1Y 6 9 2A 

GND 7 8 2Y 

SN54HC20 ... FK PACKAGE 
(TOP VIEW) 

co <J: oz 1S Cl 
T""" T""" - C\I 

NC 
3 2 1 20 19 

2C 4 18 
NC 5 17 NC 

1C 6 16 NC 

NC 7 15 NC 

1D 8 14 28 
9 10 11 12 13 

>- Cl () >- <J: 
~ z z C\J C\J 

(.!) 

NC - No internal connection 

6 
1Y 

8 
2Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NANO GATES 

SCLS086B- DECEMBER 1982-REVISED JULY 1996 

logic diagram (positive logic} 

rn~4 6 1Y 1C 
10 

2A~O 28 12 8 2Y 2C 
20 

Pin numbers shown are for the D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-68 

Vee=2V 

Vee=4.5V 

Vee=6V 

Vee=2V 

Vee=4.5V 

Vee= 6V 

vee=2 v 
Vee= 4.5 v 

Vee=6V 

~TEXAS 
INSTRUMENTS 

SN54HC20 

MIN NOM 

2 5 

1.5 

3.15 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN74HC20 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 
1.5 

3.15 v 
4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NANO GATES 

SCLSOBBB- DECEMBER 1982- REVISED JULY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HC20 SN74HC20 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20 µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

loH =-4 mA 4.5 v 3.98 4.3 3.7 3.84 

IQH =-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5 v 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

loL= 4 mA 4.5V 0.17 0.26 0.4 0.33 

loL= 5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1=Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1=Vccoro, lo=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 45 

lpd A, 8, C, or D y 4.5 v 14 

6V 11 

2V 27 

It y 4.5V 9 

6V 7 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC20 SN74HC20 
UNIT 

MAX MIN MAX MIN MAX 

110 165 140 

22 33 28 ns 

19 28 24 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 25 pF 
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SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NANO GATES 

SCLS086B- DECEMBER 1982 - REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

--------.----Vee 
I 90% 

I 
14"-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% 'i\,5;.- - - - - ::C 

I._ tPLH _..i 14- tPHL --+: 
In-Phase 

Output 

I l-------,..;---voH 
I 50% I 90% I 90% I 50% 

100 I I I 10% voL 
I ~ 14- tr I -+! 14-- tr 
~ tpHL --+! j4- tPLH ~ 

-----"-I 90o/co VoH 
Out-of-Phase 90% I 50% 

Output I -,._1:.:0"'%.._ __ ..:.::.~c:. 

~ j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 Cl, tr = 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and lPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC21, SN74HC21 
DUAL 4-INPUT POSITIVE-AND GATES 

SCLS087A- DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices contain two independent 2-input 
AND gates. They perform the Boolean function 

Y=A•B•C•Dor Y=A+B+C+D 
in positive logic. 

The SN54HC21 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC21 is characterized for 
operation from -40°C to 85°C. 

A 

H 

L 

x 
x 
x 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS 

B c 
H H 

x x 
L x 
x L 

x x 

0 

H 

x 
x 
x 
L 

1A 

18 

1C 

10 

2A 

28 

2C 

20 

OUTPUT 
y 

H 

L 

L 

L 

L 

2 

4 

5 

9 

10 

12 

13 

& 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

~::UUmelJ~~~l: ,':=,i;;i:t,":'1t!n: :/~::=~~ 
standard warranty. Production processing does not necesBBrily Include 
testing of all parametn. ~TEXAS 

INSTRUMENTS 

SN54HC21 •.• J OR W PACKAGE 
SN74HC21 ..• 0 ORN PACKAGE 

(TOPVIEW) 

1A 1 Vee 
18 2 20 

NC 3 12 2C 

1C 4 11 NC 

1D 5 10 28 

1Y 6 9 2A 

GNO 7 2Y 

SN54HC21 ... FK PACKAGE 
(TOPVIEW) 

cc<(o8o 
~Z::>C\J 

NC 
3 2 1 20 19 

2C 4 18 
NC 5 17 NC 

1C 6 16 NC 

NC 7 15 NC 

10 8 14 28 
9 10 11 12 13 

>- Cl (.) >- <( 
~z z C\J C\J 

C!l 

NC - No internal connection 

6 
1Y 

8 
2Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC21, SN74HC21 
DUAL 4-INPUT POSITIVE-AND GATES 

SCLS087A- DECEMBER 1982 - REVISED JANUARY 1996 

logic diagram (positive logic) 

rn~4 6 1Y 1C 
10 

),___~a 2Y 

Pin numbers shown are for the D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) ............. , ................................ ±25 mA 
Continuous currentthrough Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage .to the device. These are stress ratings only, and 
functional operation of.the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC21 

MIN NOM 

2 5 

Vee-2v 1.5 

vee=4.5V 3.15 

vee=ev 

vee=2v 

vee•4.5V 

Vee=6V 

vee=2V 

vee=4.5V 

Vee=6V 

~TEXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC21 

MAX MIN NOM MAX 
UNIT 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 •e 



SN54HC21, SN74HC21 
DUAL 4·1NPUT POSITIVE-AND GATES 

SCLS087 A - DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54HC21 SN74HC21 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20 µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H orV1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H orV1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee oro, lo=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 44 

tpc1 A,B,C,orD y 4.5 v 14 

6V 11 

2V 29 

It y 4.5V 10 

6V 8 

operating characteristics, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC21 SN74HC21 
UNIT 

MAX MIN MAX MIN MAX 

110 165 140 

22 33 28 ns 

19 28 24 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 25 pF 

5-73 



SN54HC21, SN74HC21 
DUAL 4-INPUT POSITIVE-AND GATES 

SCLS087A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_/i' 50% ~50:;.------::c 

:4- tpLH 1 14- tPHL 41 
In-Phase 

Output 

I 1~=-t--=~--- VoH 
I 50% I 9o% I 9o% I 50% 

10% 1 I I ~0% voL 
I --.i ~tr I ~ ~tf 
~ tPHL ~ j4- tPLH -+I ------1 

Out-of-Phase 90% I 50% 
Output I ,....1.-0'l.-Yo ___ ._..'""'F-

-+! j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-74 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 n. tr= 6 ns, tf = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

-!11 TEXAS 
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SN54HC27, SN74HC27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

SCLS088A- DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These devices contain three independent 3-input 
NOR gates. They pe_!!or!!! t~ Boolean function 
Y = A + B + C or Y = A • B • C in positive logic. 

The SN54HC27 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC27 is characterized for 
operation from -40°C to 85°C. 

A 

H 

x 
x 
L 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS 

B 

x 
H 

x 
L 

c 
x 
x 
H 

L 

1A 
18 

1C 

2A 

28 

2C 

3A 

38 

3C 

OUTPUT 
y 

L 

L 

L 

H 

2 

13 

3 

4 

5 

9 

10 

11 

"'1 
I::... 

b.. 

b.. 

tThis symbol is in accordance with ANSI/IEEE Std91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram {positive logic) 

SN54HC27 •.. J OR W PACKAGE 
SN74HC27 ••• D OR N PACKAGE 

frOPVIEW) 

1A 1 Vee 
18 2 1C 
2A 3 1Y 
28 4 

2C 5 38 
2Y 6 3A 

GND 7 3Y 

SN54HC27 ••. FK PACKAGE 
frOPVIEW) 

2A 
NC 
28 
NC 
2C 

(.) (.) 

~~z~~ 

NC - No internal connection 

12 
1Y 

6 
2Y 

8 
3Y 

1Y 
NC 
3C 
NC 

38 

g---D---v 

~TEXAS 
INSTRUMENTS 
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SN54HC27, SN74HC27 
TRIPLE 3·1NPUT POSITIVE-NOR GATES 

SCLSOBBA - DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 w 
Storage temperature range, T519 ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-76 

SN54HC27 

MIN 

2 

Vee=2V 1.5 

vee=4.5V 3.15 

Vee=6V 

vee=2v 

vee=4.5 v 

Vee= sv 

Vee= 2 v 

Vee= 4.5 v 

Vee= sv 

~TEXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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NOM 

5 

SN74HC27 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 'e 



SN54HC27,SN74HC27 
TRIPLE 3·1NPUT POSITIVE-NOR GATES 

SCLSOBBA- DECEMBER 1982- REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HC27 SN74HC27 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH =-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IQH =-4 mA 4.5 v 3.98 4.3 3.7 3.84 

loH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1=Vccoro. IQ=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 35 

lpd A, B, ore y 4.5V 10 

6V 9 

2V 27 

It y 4.5V 7 

6V 6 

operating characteristics, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance per gate 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC27 SN74HC27 
UNIT 

MAX MIN MAX MIN MAX 

90 135 115 

18 27 23 ns 

15 23 20 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 25 pF 
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SN54HC27, SN74HC27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

SCLS088A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_j 50% ~;,;.-----::c 

In-Phase 
Output 

I+- tPLH --.i 14- tPHL ~ 
1 ,I_ ~--+-----~c:.-i---voH 
I 50% I 9o% I 9o% I 50% 

10% I I I 10% VoL 
I -.i 14-tr I ~ 14-tt 
14- tPHL ~ j4- tPLH -+! 

--------s...I 
Out-of-Phase 90% I 50% 

Output 1 __ 1 .... 0•.-v. ______ ~ 

---.i j+--tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-78 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 a, tr= 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54HC32, SN74HC32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

SCLS200A-DECEMBER 1982- REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outllne 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

SN54HC32 ... J OR W PACKAGE 
SN74HC32 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

description 

These devices contain four independent 2-input 
OR gates. They perform the Boolean function 

Y = ~ or Y = A + B in positive logic. 

The SN54HC32 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC32 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

H x 
x H 

L L 

y 

H 

H 

L 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

~1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

: ---D>---- y 

1A Vee 
18 2 48 
1Y 3 4A 
2A 4 

28 5 38 
2Y 6 3A 

GND 7 3Y 

SN54HC32 ... FK PACKAGE 
(TOP VIEW) 

CJ <( oz 1$ CJ 
~ ~ ..... "<t 

1Y 3 2 1 20 19 4A 4 18 
NC 5 17 NC 

2A 6 16 4Y 
NC 7 15 NC 

28 8 14 38 
910111213 

>-ClO>-< 
C\IZZ"'"' 

(!) 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

~~~~CTIC:to~1: ·==~sl;;~t!n::: r.x:::a~i:: ~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas lns1ruments Incorporated 
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SN54HC32, SN74HC32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

SCLS200A - DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo> V eel (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-80 

SN54HC32 

MIN 

2 

Vee=2V 1.5 

Vee=4.5V 3.15 

vee=6V 

Vee=2V 

Vee= 4.5 v 

vee=6 v 

vee=2 v 

Vee= 4.5 v 

Vee=6V 

-!11 TuXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 
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NOM 

5 

SN74HC32 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 
4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 •e 



SN54HC32,SN74HC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS200A - DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA =25°c SN54HC32 SN74HC32 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH=-6.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20µA 4.5V 0.001 0.1 0.1 0.1 

Vol V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

1QL=4mA 4.5V 0.17 0.26 0.4 0.33 

10L=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 = vccoro, IQ=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pf 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C SN54HC32 SN74HC32 
PARAMETER 

PNPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 50 100 150 125 

!pd AorB y 4.5V 10 20 30 25 ns 

6V 8 17 25 21 

2V 38 75 110 95 

It y 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per gate No load 20 pf 

~lExAs 
INSTRUMENTS 
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SN54HC32, SN74HC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS200A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

..---------..-----Vee 
I 90% 

I 
j4-- Ir 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% 'i.;;:-- - - - ::C 

I+ IPLH -1 ~ IPHL 41 
In-Phase 

Output 

I 11!"'--+----::i--- VoH 
I 50% I 9o% I 9o% I 50% 

10% I I I 10% voL 
I ~ J4-lr I ~ ~If 
j4- IPHL -.i J4- IPLH -+I 

------,,._! 90•'o VoH 
Out-of-Phase 90% I 50% " 

Ou~ut I l"-'1~0·~~---:.=.;'""'F-
~~If 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 6 ns, It= 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 

POST OFFICE BOX 655303 e DALLAS, TEXAS 75265 



SN54HCT32,SN74HCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS064A - NOVEMBER 1988 - REVISED JANUARY 1996 

• Inputs Are TTL-Voltage Compatible 

• Package Options Include Plastic 
Small-Outllne (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

SN54HCT32 ... J OR W PACKAGE 
SN74HCT32 ... D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

description 

The 'HCT32 contain four independent 2-input OR 
gates. They perform the Boolean function 

Y = ~ or Y = A + 8 in positive logic. 

The SN54HCT32 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT32 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B 

H x 
x H 

L L 

y 

H 

H 

1A 
18 

2A 

2B 

3A 

3B 

4A 

4B 

L 

1 

2 

4 

5 

9 

10 

12 

13 

<:1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEe Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic} 

: ---D>---- y 

1A 1 14 Vee 
1B 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HCT32 ... FK PACKAGE 
(TOPVIEW) 

1Y 4 

NC 5 

2A 6 

NC 7 

28 8 

(..) (.) 

ai~z~~ 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

>-OU>-<( 
C\JZZ<'><'> 

C!J 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

4A 
NC 
4Y 
NC 
38 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
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SN54HCT32, SN74HCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS064A - NOVEMBER 1988 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) ....................... , ............ ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 w 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT32 SN74HCT32 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 ~.5 4.5 5 5.5 v 
VJH High-level input voltage I Vee= 4.5 Vto5.5 v 2 Y7 

''""*' 
2 v 

VJL Low-level input voltage J Vee= 4.5 v to 5.5 v 0 ii!! 0.8 0 0.8 v 
V1 Input voltage 0 f·"""· Vee 0 Vee v 
Vo Output voltage 0 _it""' Vee 0 Vee v 
It Input transition (rise and fall) time ~ 500 0 500 ns 

TA Operating free-air temperature -551:. 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HCT32 SN74HCT32 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

loH=-4mA 3.98 4.3 3.7 ~~ 3.84 

loL=20µA 0.001 0.1 ~ 0.1 
VoL V1 = V1H or V1L 4.5V 

214it0.4 loL=4mA 0.17 0.26 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 ~000 ±1000 

ice V1=Vccoro, lo=O 5.5V 2 _::!.t' 40 20 

dice:!: 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 IZ 3 2.9 Other inputs at O or V cc 

Ci 
4.5V 

3 10 10 10 to5.5V 

:I: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V CC· 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characl8nstic dat8 and other 
speclftcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue thele products without notice. 
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UNIT 

v 

v 

nA 

µA 

mA 

pF 



SN54HCT32, SN74HCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS064A - NOVEMBER 1988 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HCT32 FROM TO TA= 2s0c SN74HCT32 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 15 24 ::&:35 30 
tpc1 AorB y ns 

5.5V 13 22 -<>~ 27 

4.5V 9 15 .Jl..4"7 22 19 
It y ns 

5.5V 8 14 "( 20 17 

operating characteristics, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

_j1.3V 'i1.3~-----:: 

I._ tPLH -.i 14-- tPHL 1 
I iii I VoH 
I 1.3\f 11 eoo/o I eo%)1_1.3V 
I 10o/o_ I I i-~VOL 
1 -41 ~tr I ~ j4-t1 
j4-- tpHL ~ j4- IPLH -..-i 

90o/ol\J.3V 1.3Vr-VOH 

j r""'-1,..0...,% ___ 1.,.0...,%_.f1-t-t-_ ---:-- VoL 

~ j+-tf ~ ~tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :5 1 MHz, Zo = 50 Q, tr= 6 ns, If = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW lnlomiatlon concerns producll In the formative or 
design phase of davelopment Characteristic dall and other 
speclfleatlons are design goals. Ttxaa Instruments reeervea the right to 
change or discontinue these products without nodce. ~TEXAS 

INSTRUMENTS 
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• Full Decoding of Input Logic 
• All Outputs Are High for Invalid BCD 

Conditions 
• Also for Applications as 3-Llne to 8-Line 

Decoders 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These monolithic decimal decoders consist of 
eight inverters and ten 4-input NANO gates. The 
inverters are connected in pairs to make BCD 
input data available for decoding by the NANO 
gates. Full decoding of valid input logic ensures 
that all inputs remain off for all invalid input 
conditions. 

The SN54HC42 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC42 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
NO. 

D c B A 0 1 2 3 

0 L L L L L H H H 

1 L L L H H L H H 

2 L L H L H H L H 

3 L L H H H H H L 

4 L H L L H H H H 

5 L H L H H H H H 

6 L H H L H H H H 

7 L H H H H H H H 

8 H L L L H H H H 

9 H L L H H H H H 

H L H L H H H H 

H L H H H H H H 

Invalid 
H H L L H H H H 

H H L H H H H H 

H H H L H H H H 

H H H H H H H H 

SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 

SCLS091 A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC42 ... J OR W PACKAGE 
SN74HC42 ... DORN PACKAGE 

(TOP VIEW) 

0 1 Vee 
2 A 

2 3 8 
3 4 c 
4 5 D 
5 6 9 
6 7 8 

GND 8 7 

SN54HC42 ... FK PACKAGE 
(TOP VIEW) 

() (.) 

0 z ~<t: 

2 
3 2 1 20 19 

8 4 18 

3 5 17 c 
NC 6 16 NC 

4 7 15 D 

5 8 14 9 
9 10 11 12 13 

<0Dor--.co 
t§ z 

NC - No internal connection 

ouTPu·s 

4 5 6 7 8 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

L H H H H 

H L H H H 

H H L H H 

H H H L H 

H H H H L 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

H H H H H 

9 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

~~~~~;11C:to~1: ,1;:=~~s1~~!r:,~ g/ /e:~:=~~m~:S 
standard wananty. ProducHon processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
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SN54HC42,SN74HC42 
4-LINE TO 10-LINE DECODERS (1of10) 

SCLS091A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

A 

B 

c 
D 

15 

14 

13 

12 

BCD/DEC 
0 I:::.. 

1 I:::.. 

2 b.. 
1 

31:::.. 
2 

4 
4 

5 
8 

51:::.. 

7 I:::.. 

8 

9 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

r-::=:I 
A 15 

;;;J1(.. 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.r 
y 

lt>-1 --.r 
B 

14 y ...I ;;;K.. 

--
4> 

::J 
::J .r :J 

..J p 13 ..J 

..J c 

4> 
::J 
] ..r 
..J 

12 ..J .r ::J ;;;K.. D 

- p 4> 
:J 
..J 

::t 

'-E:I ..r 
Pin numbers shown are for the D, J, N, and W packages. 
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5 
4 
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7 
6 

9 7 
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11 
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SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 

SCLS091 A - DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package . . . . . . . . . . . . . . . . . . . . 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

VJL Low-level input voltage 

VJ Input voltage 

Vo Output voltage 

It Input transition {rise and fall) time 

TA Operating free-air temperature 

SN54HC42 

MIN 

2 

Vee=2V 1.5 

Vee= 4.5 v 3.15 

Vee= ev 4.2 

vee=2 v 0 

Vee=4.5V 0 

vee=6V 0 

0 

0 

Vee=2 v 0 

vee=4.5V 0 

Vee= e v 0 

-55 
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SN74HC42 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 
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SN54HC42,SN74HC42 
4-LINE TO 10-LINE DECODERS (1of10) 

SCLS091A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA =25°C SN54HC42 SN74HC42 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
loL=4mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 8 160 80 µA 

Ci 2 Vto 6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 65 

I pct A, B, C,orD 0-9 4.5V 18 

6V 14 

2V 28 

It Any 4.5 v 8 

6V 7 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-90 
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SN54HC42 SN74HC42 

MAX MIN MAX MIN MAX 
UNIT 

150 225 190 

30 45 38 ns 

26 38 32 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 39 pF 



SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 

SCLS091A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

Input _Ii 50% 'i.,,50:;:- - - - - ::c 
I+ tPLH -.i 14- tPHL ~ 

In-Phase 
Output 

I l.e:'!"'.":'"-t--""":':~~---voH 
I 50% I 9o% I 9o% I 50% 

10% I I I 10o/o VoL 
1 ~ ~tr I ~ !4--tt 

LOAD CIRCUIT 

-------------Vee 
I 90% 

I 
~tr 

14-- tpH L -+I !'- lPLH -+! 
----......,,.__! 

Out-of-Phase 90% I 50% 

Output I 1'"'1"'0""'%'-----'""_._lf=-

~ j4-tf 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ::; 1 MHz, Zo = 50 Q, tr = 6 ns, t1 = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tpLH and IPHL are the same as !pct. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC74, SN74HC74 
DUAL D·TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS094A - DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'HC74 contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive 
(high), data at the data (D) input meeting the setup 
time requirements are transferred to the outputs 
on the positive-going edge of the clock (CLK) 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of CLK. 
Following the hold-time interval, data at the 
D input can be changed without affecting the 
levels at the outputs. 

The SN54HC7 4 is characterized for operation 
over the full military temperature range -:55°C to 
125°C. The SN74HC74 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

PRE CLR CLK D 

L H x x 
H L x x 
L L x x 
H H i H 

H H i L 

H H L x 

SN54HC74 ••. J OR W PACKAGE 
SN74HC74 .•. D, DB, N, OR PW PACKAGE 

{TOP VIEW) 

1CLR 1 Vee 
10 2 13 2CLR 

1CLK 3 12 2D 
1PRE 4 11 2CLK 

10 5 2PRE 
1Q 6 20 

GND 7 2Q 

SN54HC74 .•. FK PACKAGE 
{TOP VIEW) 

1CLK 4 
NC 5 

1PRE 6 

NC 7 

10 8 

....J u ....J la: la: 
0 u u uu 
~~Z>N 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

I~~ ~I~~ 
C!J 

NC - No internal connection 

2D 
NC 
2CLK 
NC 
2PRE 

OUTPUTS 

Q Q 

H L 

L H 

Ht Ht 
H L 

L H 

Oo Oo 
t This configuration is nonstable; that is, it does not 

persist when PRE or CLR returns to its inactive 
(high) level. 

~TEXAS 
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SN54HC74, SN74HC74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED FLIP·FLOPS 
WITH CLEAR AND PRESET 
SCLS094A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

1PRE 
1CLK 

10 

1CLR 
2PRE 
2CLK 

20 
2CLR 

4 

3 
2 
1 
10 
11 

12 
13 

...I::>. s 
C1 

10 i:,,. 
_.bJ R 
_.bJ 

" 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic) 

PRE~~~~~~~~~~~~~~~~~~~--~~~~ 

CLK~: 
c 

5 
1Q 

6 
1Q 

9 
2Q 

8 
2Q 

absolute maximum ratings over operating free-air temperature range* 

Q 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 w 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-94 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54HC74, SN74HC74 
DUAL D·TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS094A- DECEMBER 1982 - REVISED JANUARY 1996 

recommended operating conditions 

SN54HC74 SN74HC74 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc-2v 1.5 1.5 

V1H High-level input voltage Vcc • 4.5 v 3.15 3.15 v 

vcc-sv 4.2 4.2 

Vcc-2v 0 0.5 0 0.5 

V1L Low-level input voltage vcc=4.5V 0 1.35 0 1.35 v 

vcc=6 v 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vcc=2V 0 1000 0 1000 

It Input transition (rise and fall) time vcc=4.5V 0 500 0 500 ns 

Vee= 6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 oc 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

ice 

Ci 

TEST CONDITIONS 

IOH=-20µA 

V1 • V1H or V1L 

loH·-4mA 

IOH•-5.2mA 

IOL=20µA 

V1 = V1H or V1L 

loL=4mA 

IQL=5.2mA 

V1-Vccoro 

V1 =Vee oro, lo=O 

TA= 25'C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC74 SN74HC74 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

4 80 40 µA 

10 10 10 pF 
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SN54HC74, SN74HC74 
DUAL D·TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS094A- DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°e SN54HC74 SN74He74 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 6 0 4.2 0 5 

fclock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 29 

2V 100 150 125 

PRE or CCR low 4.5V 20 30 25 

6V 17 25 21 
lw Pulse duration ns 

2V 80 120 100 

CLK high or low 4.5V 16 24 20 

6V 14 20 17 

2V 100 150 125 

Data 4.5V 20 30 25 

Setup time before CLKi 
6V 17 25 21 

lsu ns 
2V 25 40 30 

PRE or CLR inactive 4.5V 5 8 6 

6V 4 7 5 

2V 0 0 0 

lh Hold time, data after CLKi 4.5V 0 0 0 ns 

6V 0 0 0 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HC74 SN74HC74 
PARAMETER 

PNPUT} (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 6 10 4.2 5 

fmax 4.5V 31 50 21 25 MHz 

6V 36 60 25 29 

2V 70 230 345 290 

PREorCLR QorQ 4.5V 20 46 69 58 

6V 15 39 59 49 
!pd 

2V 70 175 250 220 
ns 

CLK QorQ 4.5V 20 35 50 44 
6V 15 30 42 37 

2V 28 75 110 95 

It QorQ 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per flip-flop No load 35 pF 

~lExAs 
INSTRUMENTS 
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SN54HC74, SN74HC74 
DUAL D·TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS094A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test~ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

-Vee 

Refer:;.~:~ -----150% \__ o V 
lnpu~ 50% ~50:;:- - - - -::C 

:..- tPLH -.I ~ tPHL 1 I+ tau ....-- th ---.! 
I I 

Data I 90% 90o/o ---Vee 
Input 50% I I 50% 

10% I I 10% OV 

In-Phase I :}fl I h--VoH 
output I 50o/: I 90% I 9oo/o I 50% 

I 1oo/o - I I I 10% VoL 

-.j 14- tr ~ :...--- tf 
I ~ 14-tr I ~ J4-tf 
t4- tPHL ~ t4- tPLH ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES Out-of-Phase 

Output 
90% ii 50% 50% J(9ii%' VOH 

. i ~'"'-1.:.;;0%...._ ___ 1 ... o.:.;o/o""fF-f.t-_ -- ~ - VoL 
~ j4-tf ~ 14-tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 n, tr = 6 ns, tf = 6 ns. 
C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

-!11 lExAs 
INSTRUMENTS 
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SN54HCT74, SN74HCT74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS169A- DECEMBER 1982 - REVISED JANUARY 1996 

• Inputs Are TTL-Voltage Compatible 

• Package Options Include Plastic 
Small-Outline (D}, Thin Shrink 
Small-Outline (PW}, and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPS 

description 

The 'HCT74 contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive 
(high), data at the data (D) input meeting the setup 
time requirements are transferred to the outputs 
on the positive-going edge of the clock (CLK) 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of CLK. 
Following the hold-time interval, data at the 
D input may be changed without affecting the 
levels at the outputs. 

The SN54HCT74 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT74 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

PRE CLR CLK D 

L H x x 
H L x x 
L L x x 
H H t H 

H H t L 

H H L x 

SN54HCT74 ... J OR W PACKAGE 
SN74HCT74 .•• D, N, OR PW PACKAGE 

(TOPVIEW) 

1CLR 1 14 Vee 
10 2 13 2CLR 

1CLK 3 12 20 
1PRE 4 11 2CLK 

1Q 5 10 2PRE 
1Q 6 9 20 

GND 7 8 20 

SN54HCT74 ... FK PACKAGE 
(TOP VIEW) 

1CLK 
NC 

1PRE 
NC 7 
10 

~'~ ~ J51~ 

NC - No internal connection 

2D 
NC 
2CLK 
NC 
2PRE 

OUTPUT 

Q Q 

H L 

L H 

Ht Ht 

H L 

L H 

ao ao 
t This configuration is nonstable; that is, it does not 

persist when PRE or CLR returns to its inactive 
(high) level. 

~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HCT74, SN74HCT74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS169A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

1PRE 4 

1CLK 
3 

10 

1CLR 

2PRE 

2CLK 

20 

2CLR 

2 

1 

10 

11 

12 

13 

_I'-., s 
C1 

10 b... 
...b.. R 
...b.. 

b,. 
_I'-., 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive logic) 

PRE~~~~~~~~~~~~~~~~~~--<11-~~~~ 

CCK~: c 

5 
1Q 

6 
1Q 

9 
2Q 

8 
2Q 

absolute maximum ratings over operating free-air temperature range:!: 

Q 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 rnA 
Output clamp current, loK (Vo < O or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package . . . . . . . . . . . . . . . . . . . . 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, T519 ....................•.•................•........... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-100 

2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~ThXAS 
INSTRUMENTS 
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SN54HCT74, SN74HCT74 
DUAL D·TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS169A- DECEMBER 1982 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HCT74 SN74HCT74 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 ~5.5 4.5 5 5.5 v 
V1H High-level input voltage l Vee= 4.5 Vto5.5 v 2 §[_ 2 v 
V1L Low-level input voltage I Vee= 4.5 v to 5.5 v 0 ;;fr 0.8 0 0.8 v 
V1 Input voltage 0 ;:: Vee 0 Vee v 
Vo Output voltage 0 .§_ Vee 0 Vee v 
It Input transition (rise and fall) time ad'' 500 0 500 ns 

TA Operating free-air temperature ~'«;· 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HCT74 SN74HCT74 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

_L 
v 

IOH=-4 mA 3.98 4.3 3.7 3.84 

IOL = 20 µA 0.001 0.1 ~~1 0.1 
VoL V1 = V1H or V1L 4.5V 

~0.4 
v 

IOL=4 mA 0.17 0.26 0.33 

11 V1 =Vee oro 5.5V ±0.1 ±100 ,,::'11000 ±1000 nA 

Ice V1 =Vee oro, lo=O 5.5V 4 y 80 40 µA 

alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 lL 3 2.9 mA 
Other inputs at o or Vee 

Ci 
4.5V 

3 10 10 10 pf 
to 5.5 V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

Vee TA= 2s0c 

MIN 

4.5V 
!clock Clock frequency 

5.5V 

4.5V 
PRE or CLR low 

5.5V 
tw Pulse duration 

4.5V 
CLK high or low 

5.5V 

4.5V 
Data 

Setup time before CLKi 
5.5V 

tsu 
4.5V 

PRE or CLR inactive 
5.5V 

Hold time, data after CLKT 
4.5V 

th 
5.5 v 

PRODUCT PREVIEW Information CORctm8 products In the formative or 
design phase of developmanl Characteristic d81a and other 
speclflcatlons are design goals. Tuas Instruments reserves the right to 
change or discontinue these products without notice. -!11 TEXAS 

INSTRUMENTS 

0 

0 

16 

14 

18 

16 

12 

11 

0 

0 

0 

0 
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MAX 

27 

30 

SN54HCT74 SN74HCT74 
UNIT 

MIN MAX MIN MAX 

0 18 0 22 
MHz 

0 20 0 24 

24 
' 

20 

21 flt 18 

27 iY ns 
23 

24 (' 21 

1~'.J 15 

Ati> 14 

ufl:! 0 
ns 

0 

0 0 

0 0 
ns 

0 0 
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SN54HCT74,SN74HCT74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS169A- DECEMBER 1982- REVISED JANUARY 199S 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c SN54HCT74 SN74HCT74 
PARAMETER (INPUT) (OUTPUT) Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 27 40 18 ~ 22 
fmax MHz 

5.5 v 30 46 20 .,.:,,81 24 

4.5V 21 35 _Jfr'_'53 44 
PRE orCLR QorQ 

5.5V 17 31 ~ 48 40 
!pct ns 

4.5V 20 28 _ii_ 42 35 
CLK QorQ 

5.5V 18 25 ~ 38 31 

QorQ 
4.5V 8 15 tl:" 22 19 

t1 ns 
5.5V 7 14 20 • 17 

operating characteristics, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per flip-flop No load 35 pF 

PARAMETER MEASUREMENT INFORMATION 

Input 

In-Phase 
Output 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

_fi1.3V ~1.3~-----:: 

I+ tPLH -.i ~ tPHL ~ 
I i_J----1-----..ci--- VoH 
I 1.3V I 9o% I 9o% I 1.3V 

10% I I I 10%voL 
I ---+! i+- tr I ~ I+- t1 
~ tPHL ~ ~ tPLH -+! 

Out-of· -----"'-I 900,0 VoH 
Phase 9o% I 1.3 V " 

Output I """1 .... 0'l-.Yo _____ _ 

~ j4-t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

High-Level ~ ~ ~ 3 V 
Pulse__./\ .. _ • ~ 0 V 

:~tw~ 
Low-Level~I 3V 

Pulse 1.3 V 1.3 V 
---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

Reference .J \__ 3 V 
Input ____ __,/j 1.3 V o V 

I+ lsu ..i.- lf1 --+I 
I I 

D ta I . ---3V 
ln:ut 1.3V I 2.7V 2.7V I 1.3V 

o.3 v I I o.3 v 0 v 

-..J ~tr --.i :.--- t1 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR 5 1 MHz, Zo = 50 Q, Ir = 6 ns, If = 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and IPHL are the same as tpej. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information concerns produCIS In the formative or =n phase of development Characteristic data and olhsr 
s ftcatlons are doslgn goals. T- lnstrumonta resorvos lho right to 

ge or dlacondnua these products without nodce. -!/1 TEXAS 
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SN54HC86, SN74HC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS1 OOA- DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small·Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These devices contain four independent 2-input 
exclusive-OR gates. They perform the Boolean 
function Y =A EB B or Y =AB+ AB in positive logic. 

A common application is as a true/complement 
element. If one of the inputs is low, the other input 
is reproduced in true form at the output. If one of 
the inputs is high, the signal on the other input is 
reproduced inverted at the output. 

The SN54HC86 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC86 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B 

L L 

L H 

H L 

H H 

y 

L 

H 

H 

1A 
18 

2A 

28 

3A 

38 

4A 

48 

L 

1 

2 

4 

5 

9 

10 

12 

13 

=1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

~TEXAS 
INSTRUMENTS 

SN54HC86 ... J OR W PACKAGE 
SN74HC86 •.. D OR N PACKAGE 

(TOP VIEW) 

1A 1 Vee 
18 2 48 
1Y 3 4A 
2A 4 
28 5 38 
2Y 6 3A 

GND 7 3Y 

SN54HC86 ... FK PACKAGE 
(TOP VIEW) 

1Y 
NC 
2A 
NC 
28 

0 

~~~~~ 

>- Cl (.) >- <( 
Nzzcncn 

(!) 

4A 
NC 
4Y 
NC 
38 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC86, SN74HC86 
QUADRUPLE 2·1NPUT EXCLUSIVE-OR GATES 

SCLS1 OOA- DECEMBER 1982 - REVISED JANUARY 1996 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 

Exclusive-OR 

These are five equivalent exclusive-OR symbols valid for an 'HC86 gate in positive logic; negation may be 
shown at any two ports. 

Logic Identity Element 

The output Is active (low) If 
all Inputs stand at the same 
loglc level (I.e., A = B). 

Even-Parity Element 

~ 
The output Is active (low) If 
an even number of Inputs 
(I.e., O or 2) are active. 

Odd-Parity Element 

=E:}-
The output Is active (high) If 
an odd number of Inputs (I.e., 
only 1 of the 2) are active. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, T819 ..•.....................•.......................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-104 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage vcc=4.5V 

Vcc=6V 

Vcc=2V 

V1L Low-level input voltage vcc=4.5V 

Vcc=6V 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

It Input transition (rise and fall) time Vcc=4.5V 

Vcc=6V 

TA Operating free-air temperature 

SN54HC86, SN74HC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS100A-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC86 SN74HC86 

MIN NOM MAX MIN NOM MAX 
UNIT 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54HC86 SN74HC86 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH VJ = VJH or VJL 6V 5.9 5.99!! 5.9 5.9 v 
loH=-4mA 4.5V 3.98 4.3 3.7 3.84 

loH•-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL=20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = VJH or V1L 6V 0.001 0.1 0.1 0.1 v 
loL=4mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2mA 6V 0.15 0.26 0.4 0.33 

1, V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ice v, =Vccoro, lo=O 6V 2 40 20 µA 

Ci 2Vto6V 3 10 10 10 pf 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HC86 SN74HC86 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 40 100 150 125 

!pd AorB y 4.5V 12 20 30 25 ns 

6V 10 17 25 21 

2V 28 75 110 95 

It y 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54HC86, SN74HC86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

SCLS1 OOA- DECEMBER 1982 - REVISED JANUARY 1996 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 35 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

--------...----Vee 
I 9oo;. 

I 
i+-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% \,5007.- - - - - ::c 
:..- IPLH 1 ~ IPHL 41 

In-Phase 
OutpJt 

Out-of-Phase 
Output 

I 1----~--..,.,;--- VoH 
I 50% I 9o% J 9o% J 50% 

1oo;. I I I 10010 v 
I ~ )+-Ir I --+! j4--tf OL 

!+- tPHL -+! J4- tPLH --.J 
90% 1' 50% 

I 1oo;. 

--+! j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-106 

8. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 Q, Ir = 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC112, SN74HC112 
DUAL J·K NEGATIVE-EDGE· TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS099A-DECEMBER 1982- REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC112 contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements are transferred to the 
outputs on the negative-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a voltage 
level and is not directly related to the rise time of 
CLK. Following the hold-time interval, data at the 
J and K inputs may be changed without affecting 
the levels at the outputs. These versatile flip-flops 
perform as toggle flip-flops by tying J and K high. 

The SN54HC112 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC112 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

PRE C[R CLK J K 

L H x x x 
H L x x x 
L L x x x 
H H J. L L 

H H J. H L 

H H J. L H 

H H J. H H 

H H H x x 

SN54HC112 ••• J OR W PACKAGE 
SN74HC112 ••• DORN PACKAGE 

(TOPVIEW) 

1CLK 
1K 
1J 

1PRE 
1Q 
10 
20 

GND 

1-016 

2 15 

3 14 

4 13 

5 12 
6 11 

7 10 

8 9 

Vee 
1CLR 
2CLR 
2CLK 
2K 
2J 
2PRE 
20 

SN54HC112 ••• FK PACKAGE 
(TOPVIEW) 

1J 
1~ 

NC 

1Q 
1Q 

~ la: 
~ ~ ~ ~~ 

NC - No internal connection 

OUTPUTS 

Q Q 

H L 

L H 

Ht Ht 

Oo ao 
H L 

L H 

Toggle 

Oo ao 

2CLR 
2CLK 
NC 

2K 
2J 

t This configuration is nonstable; that is, it does not persist 
when either PRE or CLR returns to Its inactive (high) level. 

~1ExAs 
Copyright c 1996, Texas Instruments Incorporated 
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SN54HC112, SN74HC112 
DUAL J·K NEGATIVE-EDGE· TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS099A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

1PRE 
1J 

1CLK 

1K 

1CLR 
2PRE 

2J 

2CLK 

2K 

2CIR 

4 

3 

1 

2 

15 

10 

11 

13 

12 

14 

..t:::. s 
1J 

" C1 

1K 
,.... 

R 
,.... 

,.... 

t,. 

,.... 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram, each flip-flop (positive logic) 

5 

6 

9 

7 

PRE~~~~~~~~~~~~~~~~~--<9--~~~ 
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SN54HC112, SN74HC112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS099A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, .Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HC112 SN74HC112 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vee= 2 v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vcc=6V 4.2 4.2 

vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

Vcc=6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vcc=2V 0 1000 0 1000 

It+ Input transition (rise and fall) time vcc=4.5V 0 500 0 500 ns 

vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·c 

+If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and V cc= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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SN54HC112, SN74HC112 
DUAL J·K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS099A - DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'e SN54HC112 SN74HC112 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4mA 4.5V 3.98 4.3 3.7 3.84 

IQH=-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20µA 4.5V 0.001 0.1 0.1 0.1 

VQL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4mA 4.5V 0.17 0.26 0.4 0.33 

IQL= 5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1=Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 = Vccoro, IQ=O 6V 4 80 40 µA 

Ci 2 V to 6 V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unles~ otherwise 
noted) 

I clock Clock frequency 

tw Pulse duration 

tsu Setup time before CLK-J. 

th Hold time, data alter CLKJ. 

5-110 

Vee 

2V 

4.5V 

6V 

2V 

PRE or CLR low 4.5V 

6V 

2V 

CLK high or low 4.5 v 
6V 

2V 

Data (J, K) 4.5V 

6V 

2V 

PRE or CLR inactive 4.5 v 
6V 

2V 

4.5 v 
6V 

~TEXAS 
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TA= 25°e 

MIN MAX 

0 5 

0 25 

0 29 

100 

20 

17 

100 

20 

17 

100 

20 

17 

100 

20 

17 

0 

0 

0 
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SN54He112 SN74He112 
UNIT 

MIN MAX MIN MAX 

0 3.4 0 4 

0 17 0 20 MHz 

0 20 0 24 

150 125 

30 25 

25 21 
ns 

150 125 

30 25 

25 21 

150 125 

30 25 

25 21 
ns 

150 125 

30 25 

25 21 

0 0 

0 0 ns 

0 0 



SN54HC112, SN74HC112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
SCLS099A-DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 5 10 

fmax 4.5 v 25 50 

6V 29 60 

2V 54 

PRE orCLR QorQ 4.5 v 16 

6V 13 
lpd 

2V 56 

CLK QorQ 4.5V 16 

6V 13 

2V 29 

It QorQ 4.5V 9 

6V 8 

operating characteristics, TA= 25°C 

c 
PARAMETER 

Power dissipation capacitance per flip-flop 

~TEXAS 
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SN54HC112 SN74HC112 
UNIT 

MAX MIN MAX MIN MAX 

3.4 4 

17 20 MHz 

20 24 

165 245 205 

33 49 41 

28 42 35 
ns 

125 185 155 

25 37 31 

21 31 26 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 35 pF 
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SN54HC112, SN74HC112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
SCLS099A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A} 

LOAD CIRCUIT 

lnpu~ 50% ~50;.- - - - - ::e 
I+- IPLH ~ ~ tpHL ~ 

Vee 
Refe~~~:~-----150% ~o V 

*-tsu ~th~ 

In-Phase I I ______ __, ___ VoH 

I 50% I 9o% I 9o% I 50% Output " 
10% I I I 10% v 

I ---+! ~tr I --+I !4--tf OL 

I I Ota I ---Vee 
a 50% I 90% 90% I 50% 

lnput10% I I 10% 0 V 

---.: ~Ir ---+! ~If 
VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

14-- IPHL --+! j4- IPLH ~ 

90% 11 50% 
I 10% 

--+I ~tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-112 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR,.;; 1 MHz, Zo = 50 0, tr= 6 ns, tf = 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• High-Current 3-State Outputs Interface 
Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and Standard 
Plastic (N) and Ceramic (J) 300-mll DIPs 

description 

These quadruple bus buffer gates feature 
independent line drivers with 3-state outputs. 
Each output is disabled when the associated 
output-enable (OE) input is high. 

The SN54HC125 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC125 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A 

L H 

L L 

H x 

y 

H 

L 

z 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

....t>. EN 

....t>. 

....t>. 

....t>. 

l> 
'il 

SN54HC125, SN74HC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS104A- MARCH 1984 - REVISED JANUARY 1996 

SN54HC125 ... J OR W PACKAGE 
SN74HC125 •.. D, DB, ORN PACKAGE 

(TOPVIEW) 

14 Vee 
1A 2 13 40E 

1Y 3 12 4A 

20E 4 11 4Y 

2A 5 10 30E 

2Y 6 9 3A 

GND 7 8 3Y 

SN54HC125 ... FK PACKAGE 
(TOPVIEW) 

IUJ (.)IUJ 
~S2~~~ 

1Y 
3 2 1 20 19 

4A 4 18 
NC 5 17 NC 

20E 6 16 4Y 

NC 7 15 NC 
2A 8 14 30E 

910111213 

>- Cl () >- <( 
C\lzzMM 

(!) 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 
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SN54HC125, SN74HC125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS104A-MARCH 1984- REVISED JANUARY 1996 

logic diagram (positive logic} 

10E 

~ 
30E 

10 

~ 1A 
2 3 

1Y 3A 
9 >---8-3Y 

20E 
4 

~ 
40E 

13 

~ 2A 
5 6 

2Y 4A 
12 >---11_4y 

Pin numbers shown are for the D, DB, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB package .................. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC125 

MIN NOM 

2 5 

vee=2 v 1.5 

Vee= 4.5 v 3.15 

vee=6V 

vee=2V 

Vee= 4.5 v 

Vee=GV 

vee=2v 

Vee= 4.5 v 

Vee=GV 

~TEXAS 
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4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC125 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC125, SN74HC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS104A-MARCH 1984-REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54HC125 SN74HC125 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IOH =-6 mA 4.5 v 3.98 4.3 3.7 3.84 

IOH =-7.8 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IOL= 6 mA 4.5 v 0.17 0.26 0.4 0.33 

IOL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo= Vee oro 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 =Vee oro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

lpd A 

ten OE 

ldis OE 

It 

TO TA=25'C 
(OUTPUT) Vee 

MIN TYP 

y 

y 

y 

Any 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5 v 

6V 

~TEXAS 
INSTRUMENTS 

48 

14 

11 

53 

14 

11 

30 

15 

14 

28 

8 

6 
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SN54HC125 SN74HC125 
UNIT 

MAX MIN MAX MIN MAX 

120 150 150 

24 36 30 ns 

20 25 26 

120 180 150 

24 36 30 ns 

20 31 26 

120 180 150 

24 36 30 ns 

20 31 26 

60 90 75 

12 18 15 ns 

10 15 13 
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SN54HC125, SN74HC125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS104A-MARCH 1984- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·e 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 67 

!pd A y 4.5 v 19 

6V 15 

2V 100 

ten OE y 4.5 v 20 

6V 17 

2V 45 

It Any 4.5 v 17 

6V 13 

operating characteristics, TA = 25°C 

c 

5-116 

PARAMETER 

Power dissipation capacttance per gate 
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SN54He125 SN74He125 
UNIT 

MAX MIN MAX MIN MAX 

150 225 190 

30 45 38 ns 

25 39 32 

135 200 170 

27 40 34 ns 

23 34 29 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 45 pF 



SN54HC125, SN74HC125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS104A- MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

Test 
S1 

From Output Point RL 

Under Test 

CL 

I )S2 (see Note A) 

-=-
-=-

LOAD CIRCUIT 

lnp~50% 

I+ IPLH 

~so;.-----::c 

-.i ~ IPHL -+: 
II ---+-----=i--- VoH In-Phase I 

Output I 50% I 9o% I 9o% I 50% 
10% I I I 10%voL 

I ~ ~tr I ~ j4-----tt 
14-- tpHL ~ 14"- IPLH ~ 

Out-of-Phase 
Output 

900, I 
1 

900,0 VoH 
' 0 1 50% " 

I 10% t---VoL 

~ j+-tf ~ ~tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

PARAMETER RL CL S1 S2 

lpzH 50 pF Open Closed 
len r--- 1 k.Q or 

IPZL 150 pF Closed Open 

I IPHZ Open Closed 
ldls 1 k.Q 50pF 

tpLz Closed Open 

50 pF 
lpd or It - or 

150 pF 
Open Open 

Output 
Control ,, t Vee 

(Low-Level "\ 50% 50% 
Enabling) I '-· ----J.-1- - - - - - 0 V 

lpzL :· llJol ~ llJoj IPLZ 
Output -.;.-~f- ~ vc9 y:-' ~Vee 

Waveform 1 : "\I.. 50% I 
(See Note B) I '\ 1 10%_ VoL 

tpzH -11••--11Jo.il I 
I I 

Output v.---1i----1':_~90% VoH 
Waveform 2 T 50% 

(See Note B) ----'· I I ~ o V 
14--• .. ll- IPHZ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PAR s 1 MHz, Zo = 50 Q, tr= 6 ns, It= 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and IPHZ are the same as tdis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• High-Current 3-State Outputs Drive Bus 
Lines or Buffer Memory Address Registers 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPS 

description 

These bus buffer gates feature independent line 
drivers with 3-state outputs. Each output is 
disasbled when the associated output-enable 
(OE) input is high. 

The SN54HCT125 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT125 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

OE A 

L H 

L L 

H x 

y 

H 

L 

z 

10E 

1B 

20E 

2B 

30E 

3B 

40E 

4B 

1 

2 

4 

5 

10 

9 

13 

12 

EN l> 
v 

SN54HCT125, SN74HCT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS0698- NOVEMBER 1988 - REVISED MARCH 1996 

SN54HCT125 ••. J OR W PACKAGE 
SN74HCT125 •.. DOR N PACKAGE 

(TOP VIEW) 

14 Vee 
1A 2 13 40E 
1Y 3 12 4A 

11 4Y 
2A 5 10 30E 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HCT125 ••• FK PACKAGE 
(TOPVIEW} 

1Y 
NC 

20E 
NC 

2A 

ILlJ (.) ILlJ 
~9§E~S? 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

4A 
NC 
4Y 
NC 

30E 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HCT125, SN74HCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS069B - NOVEMBER 1988- REVISED MARCH 1996 

logic diagram (positive logic) 

0:-----<~>--- y 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

PRODUCT PREVIEW lnlormallon concerns producbl In the lonnallva or 
dlllgn pi- of development -· dall Ind -=ncetlons•re-ngollo. TelulnlllnllllOllllNlllYOllhlrlghtto 

ordl8conll••-producll•IUloutncllcl. 

J Vee=4.5 Vto5.5 v 
l Vee=4.5 Vto5.5 v 

~TEXAS 
INSTRUMENTS 

SN54HCT125 

MIN NOM MAX 

4.5 5 ~5.5 

2 I 
0 ~ 0.8 

0 .A Vee 

o_§ Vee 

~ 500 

-st: 125 
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SN74HCT125 

MIN NOM MAX 
UNIT 

4.5 5 5.5 v 
2 v 
0 0.8 v 
0 Vee v 
0 Vee v 
0 500 ns 

-40 85 •e 



SN54HCT125, SN74HCT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS069B- NOVEMBER 1988 - REVISED MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA= 2s•c SN54HCT125 SN74HCT125 Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

loH =-6 mA 3.98 4.3 3.7 ~ 3.84 

loL=20µA 0.001 0.1 ~1 0.1 
VOL V1 = V1H or V1L 4.5V v 

loL= 6mA 0.17 0.26 /'h~'0.4 0.33 

11 V1 =Vee oro 5.5V ±0.1 ±100 ,,~)1000 ±1000 nA 

loz Vo=Vccoro, V1 = V1H or V1L 5.5V ±0.01 ±0.5 -ff- ±10 ±5 µA 

Ice V1 =Vee oro, lo=O 5.5V 8 160 80 µA 

alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 
10:1:· 

3 2.9 mA Other inputs at o or Vee 

Ci 
4.5V 

3 10 10' 10 pF to 5.5 V 

•On products compliant to MIL-STD-883C, Class B, this parameter is not production tested. 
t This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c SN54HCT125 SN74HCT125 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 15 26 ~ 33 
lpct A y ns 

5.5V 12 23 .:..* 30 

4.5V 18 28 _&42 35 
ten OE y ns 

5.5V 15 25 _;,,e;.· 38 31 

4.5V 15 26 Jl 39 33 
lctis OE y ns 

5.5V 13 23 1l 35 30 

4.5V 8 15 ~ 22 19 
It Any ns 

5.5V 7 14 21 17 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5V 19 
tpct A y 

5.5V 16 

4.5V 25 
len OE y 

5.5V 21 

4.5V 17 
It Any 

5.5V 14 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVlEW Information concerns products In the tormauve or 
design phase of development Characteristic data and othor 
speclflcations are design goals. Texas Instruments reserves the right to 
change or dlscondnue theSe products without notlce. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCT125 SN74HCT125 
UNIT 

MAX MIN MAX,, MIN MAX 

36 <;se 46 

tlif/48 
ns 

32 42 

40 -~~ 60 50 
ns 

35 ~ 53 43 

42 /':;p' 63 53 <:;,.,,.~ 

!ti'' ns 
38 57 48 

TEST CONDITIONS TYP UNIT 

No load 35 pF 
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SN54HCT125, SN74HCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS069B - NOVEMBER 1988 - REVISED MARCH 1996 

Input 

Output 

PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT 

_j1.3v ~1.3V-----:: 
I I 
!*- tPLH -.i ~ tPHL -.I 

1.~~----=i' v 1.- ~--OH 
1.3 If I 90% 90% I 1.3 v 

1o%_ I I 10%voL 
--+! !+--tr ~ j4-- tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten t-- 1 kn or 

tpzL 150 pF Closed Open 

I tPHZ Open Closed 
tdls 1 kn 50pF 

tPLZ Closed Open 

50 pF 
tpd or tt - or Open Open 

150 pF 

~ 3V 
Input 11.3V (_1·~----ov 

tpzL 14 .,, ~ ti! tpLz 

Output I 1 y:_-1 =Vee 
Waveform 1 I 'S.. ~.3 V i 
(SeeNoteBJ I \ 1 10%_ VoL 

tpzH 14 .,, I 
'--1--~ v Output 

Waveform2 
(See Note B) 

Y 1':_90% OH 
1.3 v 1

1 

----· I ~ov 
14 .. I tPHZ 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

5-122 

B. Waveform 1 is for an ou1put with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an outpu1 with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PAR~ 1 MHz, Zo = 50 n, tr= 6 ns, tf = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and tPHZ are the same as lclis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



• High-Current 3-State Outputs Interface 
Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and Standard 
Plastic (N) and Ceramic (J) 300-mll DIPs 

description 

These quadruple bus buffer gates feature 
independent line drivers with 3-state outputs. 
Each output is disabled when the associated 
output-enable (OE) input is low. 

The SN54HC 126 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC126 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A 

H H 

H L 

L x 

y 

H 

L 

z 

10E 

1A 

20E 

2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

EN [> 

" 

SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3·STATE OUTPUTS 
SCLS103A- MARCH 1984 - REVISED JANUARY 1996 

SN54HC126 ... J OR W PACKAGE 
SN74HC126 .•. D, DB, ORN PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A 2 40E 

1Y 3 4A 

20E 4 

2A 5 30E 

2Y 6 

GND 7 

SN54HC126 ... FK PACKAGE 
(TOPVIEW) 

W (.)W 

~ 2 ~ ~~ 

1Y 
3 2 1 20 19 

4A 4 18 

NC 5 17 NC 

20E 6 16 4Y 

NC 7 15 NC 

2A 8 14 30E 
910111213 

>- 0 () >- <t: 
C\IZZMM 

(!) 

NC - No internal connection 

3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 

~=..cr::.~1! ~=~·~'='t!.: ::ru::=:.= 
standard warranty. Production proc:esalng - not naceaaa~ly lncluda 
taatlng of au paramet11S. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright©> 1996, Texas Instruments Incorporated 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS103A-MARCH 1984-REVISED JANUARY 1996 

logic diagram (positive logic) 

10E 

~ 
30E 10 

~ 1A 
2 3 

1Y 3A 
9 

>---8-3V 

20E 4 

~ 
40E 13 

~ 2A 
5 6 

2Y 4A 
12 >---11_4y 

Pin numbers shown are for the D, DB, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . .. .. .. . . . .. . .. .. .. .. .. . . . . .. .. .. . .. . . . . . .. .. .. . .. . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB package .................. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg .. . .. .. . .. .. .. . .. .. .. .. .. .. . . .. .. .. . .. .. . . . .. .. . .. . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC126 

MIN NOM 

2 5 

vee=2v 1.5 

vee=4.5V 3.15 

Vee-sv 

Vee-2v 

vee=4.5V 

vee=sv 

vee=2v 

vee=4.5V 

vee=sv 

~TEXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC126 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS103A-MARCH 1984-REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HC126 SN74HC126 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH =-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IOH=-6 mA 4.5 v 3.98 4.3 3.7 3.84 

ioH =-7.8 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20 µA 4.5 v 0.001 0.1 0.1 0.1 

Vol V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IOL=6 mA 4.5 v 0.17 0.26 0.4 0.33 

IOL= 7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 
loz Vo=Vccoro 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1=Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpc1 A 

len OE 

ldis OE 

It 

TO TA= 2s0 c 
(OUTPUT) Vee 

MIN TYP 

y 

y 

y 

Any 

2V 

4.5V 

6V 

2V 

4.5 v 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

~TEXAS 
INSTRUMENTS 

47 

14 

11 

57 

16 

12 

35 

17 

15 

28 

8 

6 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC126 SN74HC126 
UNIT 

MAX MIN MAX MIN MAX 

120 180 150 

24 36 30 ns 

20 31 26 

120 180 150 

24 36 30 ns 

20 31 26 

120 180 150 

24 36 30 ns 

20 31 26 

60 90 75 

12 18 15 ns 

10 15 13 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCLS103A-MARCH 1984-REVISEDJANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HC126 SN74HC126 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 67 150 225 188 

lpd A y 4.5V 19 30 45 38 ns 

6V 15 25 39 33 

2V 100 135 202 169 

len OE y 4.5V 20 27 40 36 ns 

6V 17 23 36 30 
2V 45 210 315 265 

It Any 4.5V 17 42 63 53 ns 

6V 13 36 53 45 

operating characteristics, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per gate No load 45 pF 

~ThxAs 
INSTRUMENTS 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCLS103A- MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 

Tvcc 
S1 

From Output _P_.0._1 n_t__,,"'R"'L~-e 
Under Test 

Out-of-Phase 
Output 

CL 
(see Note A) I 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
tan t--- 1 kO or 

tpzL 150pF Closed Open 

I tpHz Open Closed 
tdls 1 kO 50pF 

tPLZ Closed Open 

50pF 
tpd or tt - or Open Open 

150pF 

Output 
Control """"\, t Vee 

(Low-Level "\ 50% 50% 
Enabling) I· ----- OV 

tpzL :1111 lliol ~ lliol tPLZ 
Output 

1
1- = Vc9 _r,:-1 =Vee 

Waveform 1 I "S.. 50% I 
(See Note Bl I '\: 

1
10%_ VoL 

tpzH 11111 11o1 I 
I I 

Output !/. ~9o% VoH 
Waveform 2 ____ _,T 50% 1

1 

(SeeNoteB) . I =OV 
,.11111--llJo+-I tpHz 

VOLTAGE WAVEFORMS VOl,TAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PAR s 1 MHz, Zo = 50 0, Ir= 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and IPHZ are the same as lclis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NANO GATES 

WITH SCHMITT-TRIGGER INPUTS 

• Operation From Very Slow Input 
Transitions 

• Temperature-Compensated Threshold 
Levels 

• High Noise Immunity 

• Same Pinouts as 'HCOO 

• Package Options Include Plastic 
Small-Outline (D}, Shrink Small-Outline 
(DB}, and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK}, and Standard 
Plastic (N) and Ceramic (J) 300-mll DIPs 

description 

Each circuit functions as a NANO gate, but 
because of the Schmitt action, it has different input 
threshold levels for positive- and negative-going 
signals. The 'HC132 perform the Boolean function 
Y = A • B or Y = A + B in positive logic. 

These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 

The SN54HC132 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC132 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B y 

H H L 

L x H 

x L H 

~TEXAS 
INSTRUMENTS 

SCLS0348 - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC132 ... J OR W PACKAGE 
SN74HC132 ... D, DB, ORN PACKAGE 

(TOP VIEW) 

1A 1 Vee 
18 2 48 
1Y 3 4A 
2A 4 4Y 
28 5 38 
2Y 6 3A 

GND 7 

SN54HC132 ..• FK PACKAGE 
(TOP VIEW) 

1Y 
NC 
2A 
NC 
28 

0 (.) 
~ ~ z ~~ 

NC - No internal connection 

4A 
NC 
4Y 
NC 
38 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NANO GATES 
WITH SCHMITT-TRIGGER INPUTS 
SCLS034B- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

2 

4 

5 

9 

10 

12 

13 

.rr & 

.rr 
3 

1Y 

6 
2Y 

b. 8 
3Y 

b. 11 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 

logic diagram (positive logic) 

A 

8 

absolute maximum ratings over operating free-air temperature range:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < O or Vo > V eel (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB package .................. 0.5 w 
N package .................... 1.1 W 

Storage temperature range, T519 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . -65°C to 150°C 

+Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-130 

2. The maximum package power dissipation is calculated using a junction temperature ol 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage vcc=4.5V 

vcc=6V 

Vcc=2V 

V1L Low-level input voltage Vcc=4.5V 

Vcc=6V 

V1 Input voltage 

Vo Output voltage 

TA Operating free-air temperature 

SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NANO GATES 

WITH SCHMITT-TRIGGER INPUTS 
SCLS034B-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC132 SN74HC132 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

VT+ 

VT-

VT+-VT-

11 

ice 

Ci 

TEST CONDITIONS 

loH =-20µA 

VJ = VJH or VJL 

IOH=-4mA 

loH=-5.2mA 

IOL = 20 µA 

V1 • VJH or V1L 

loL=4mA 

loL=5.2mA 

V1 = Vccoro 

V1 =Vccoro, lo=O 

TA=25°C Vee 
MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

2V 0.7 1.2 

4.5V 1.55 2.5 

6V 2.1 3.3 

2V 0.3 0.6 

4.5V 0.9 1.6 

6V 1.2 2 

2V 0.2 0.6 

4.5V 0.4 0.9 

6V 0.5 1.3 

6V ±0.1 

6V 

2Vto6V 3 

-!/1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX 

0.1 

0.1 

0.1 

0.26 

0.26 

1.5 

3.15 

4.2 

1 

2.45 

3.2 

1.2 

2.1 

2.5 

±100 

2 

10 

SN54HC132 SN74HC132 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 

0.1 0.1 

0.1 0.1 v 

0.4 0.33 

0.4 0.33 

0.7 1.5 0.7 1.5 

1.55 3.15 1.55 3.15 v 

2.1 4.2 2.1 4.2 

0.3 1 0.3 1 

0.9 2.45 0.9 2.45 v 

1.2 3.2 1.2 3.2 

0.2 1.2 0.2 1.2 

0.4 2.1 0.4 2.1 v 

0.5 2.5 0.5 2.5 

±1000 ±1000 nA 

40 20 µA 

10 10 pF 

5-131 



SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NANO GATES 
WITH SCHMITT-TRIGGER INPUTS 
SCLS0348 - DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC132 SN74HC132 FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 60 120 186 156 

!pct Aor B y 4.5V 18 25 37 31 ns 

6V 14 21 32 27 

2V 28 75 110 95 

It Any 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

C d Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL:SOpF 
(see Note A) 

LOAD CIRCUIT 

------------Vee 
I 90% 

I 
-.: 14-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% i,,500~ - - - - - ::c 
I+- lPLH ~ ~ tPHL ~ 

In-Phase I 1...r-90-.-Yo-l----""'1::1--- VoH 
Output I 50% I I 9o% I 50% 

1001• I I I 100/o VoL 
I -.j i+- tr I --.i 14- tr 
!+- tPHL --+! j4- lPLH ~ 

I 90"'• VoH 
Out-of-Phase 90% I 50% ,, 

Output I ,._1.-0•.-v. ___ _.""F-

-+i j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-132 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :s; 1 MHz, Zo = 50 O. tr= 6 ns, tf = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and IPHL are the same as !pct. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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. SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

• Designed Speclflcally for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Three Enable Inputs to Slmpllfy 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outllne (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC138 are designed to be used in 
high-performance memory-decoding or data
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit;· the delay times of these 
decoders and the enable time of the memory are 
usually less than the typical access time of the 
memory. This means that the effective system 
delay introduced by the decoders is negligible. 

SCLS107B- DECEMBER 1982- REVISED JULY 1998 

SN54HC138 .•• J OR W PACKAGE 
SN74HC138 •.• D, N, OR PW PACKAGE 

(TOP VIEW) 

A 1 Vee 
B 2 YO 

c 3 14 Y1 

G2A 4 13 Y2 

G2B 5 12 Y3 

G1 6 11 Y4 

Y7 7 10 Y5 

GND 8 9 Y6 

SN54HC138 ••. FK PACKAGE 
(TOPVIEW) 

(.) (.) 

Ill <C z :§;' ~ 

c Y1 

G2A Y2 

NC NC 

G2B Y3 

G1 Y4 

>:~~~~ 
The conditions at the binary-select inputs at the NC - No internal connection 
three enable inputs select one of eight output 
lines. Two active-low and one active-high enable 
inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can 
be implemented without external inverters and a 
32-line decoder requires only one inverter. An 
enable input can be used as a data input for 
demultiplexing applications. 

The SN54HC138 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC138 is characterized for operation from -40°C to 85°C. 

~TEXAS 
INSTRUMENTS 
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Copyright~ 1996, Texas Instruments Incorporated 
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SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS1078-DECEMBER 1982-REVISED JULY 1996 

FUNCTION TABLE 
INPUTS 

OUTPUTS 
ENABLE SELECT 

G1 G2A G2B c B 
x H x x x 
x x H x x 
L x x x x 
H L L L L 

H L L L L 

H L L L H 

H L L L H 

H L L H L 

H L L H L 

H L L H H 

H L L H H 

logic symbols (alternatives)t 

A 

B 

c 

G1 

G2A 

G2B 

1 

2 

3 

6 

4 _!'-, 

5 J::::,. 

BIN/OCT 0 1::::.. 
1 

1 1::::.. 
2 

2 1::::.. 
4 

3 
~ 

& 4 

EN 
5 1::::.. 

6 
71::::.. 

A YO Y1 Y2 Y3 
x H H H H 

x H H H H 

x H H H H 

L L H H H 

H H L H H 

L H H L H 

H H H H L 

L H H H H 

H H H H H 

L H H H H 

H H H H H 

...15._ YO 1 
14 A 

Y1 2 
13 B 

Y2 3 
12 c 

Y3 
11 
10 

Y4 
Y5 G1 

6 

9 
Y6 G2A 

4 

7 
Y7 G2B 

5 

trhese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 
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Y4 Y5 
H H 

H H 

H H 

H H 

H H 

H H 

H H 

L H 

H L 

H H 

H H 

'} DMUX 
a.l! 

7 
2 

~ 
& 

" 
" 

Y6 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

0 1::::.. 

1 1::::.. 

21::::.. 

3 

4 
51::::.. 
6 1::::.. 

7 !::.. 

Y7 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

15 

14 

13 
12 

11 
10 

9 

7 

YO 

Y1 
Y2 
Y3 

Y4 
Y5 

Y6 

Y7 



logic diagram (positive logic) 

A 

2 
B 

3 
c 

6 
G1 

G2A 
4 

G2B 
5 

SN54HC138, SN74HC138 
3·LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS107B- DECEMBER 1982- REVISED JULY 1996 

15 
YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 
Y4 

10 
VS 

9 
Y6 

7 
Y7 

Pin numbers shown are for the D, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 
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SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS1078 - DECEMBER 1982 - REVISED JULY 1996 

recommended operating conditions 

SN54HC138 SN74HC138 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc=2v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vee=6 v 4.2 4.2 

Vcc=2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

Vec=6 v 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vcc=2 v 0 1000 0 1000 

It Input transition (rise and fall) time Vee= 4.5 v 0 500 0 500 ns 

Vee= 6 v 0 400 0 400 

TA . Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

11 

ice 

C1 

5-136 

TEST CONDITIONS Vee 
TA= 2s·c 

V1 = V1H or V1L 

V1 = V1H or V1L 

V1 =Vecoro 

V1=Vccoro, 

MIN TYP 

2V 1.9 1.998 

loH =-20 µA 4.5V 4.4 4.499 

6V 5.9 5.999 

loH=-4 mA 4.5V 3.98 4.3 

loH=-5.2 mA 6V 5.48 5.8 

IOL=20 µA 

loL=4 mA 

IOL=5.2 mA 

lo=O 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2Vto6V 3 
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SN54HC138 SN74HC138 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pf 



SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS107B- DECEMBER 1982- REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC138 SN74HC138 FROM TO TA= 25•c 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 67 180 270 225 

A, B, ore Any Y 4.5 v 18 36 54 45 

6V 15 31 46 38 
!pd ns 

2V 66 155 235 195 

Enable Any Y 4.5V 18 31 47 39 

6V 15 26 40 33 

2V 38 75 110 95 

It Any 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load 85 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

---------.----Vee 
I 90% 90% I 
I I 
14-tr -+\ 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input_,,{ 50% ~50;.-----::c 

In-Phase 
Output 

I+- IPLH -+I 14- IPHL ~ 
I l.r:~-t-""""":"::"'."'.'"!!ci--- voH 
I 50% I 9o% I 90% I 50% 

10% I I I 10% v 
I ~ i+--tr I ~ !4-t1 OL 

!+- IPHL ~ j4- tPLH ~ 
-----•I 90•'• VoH 

Out-of-Phase 90% I 50% " 
Output I 1'""1 .... oo/c .... ___ ....... .....,._ 

~ j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n. tr= 6 ns, If= 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT138, SN74HCT138 
3·LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

• Inputs Are TTL-Voltage Compatible 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

The 'HCT138 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
decoders can minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
times of these decoders and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the effective 
system delay introduced by the decoders is 
negligible. 

SCLS171B-MARCH 1984-REVISEDJULY 1996 

SN54HCT138 ••• J OR W PACKAGE 
SN74HCT138 ••• D, N, OR PW PACKAGE 

frOPVIEW) 

A 1 Vee 
B 2 YO 
c 3 Y1 

'G2A 4 Y2 
G2B 5 Y3 

G1 6 Y4 
Y7 7 Y5 

GND 8 Y6 

SN54HCT138 ••• FK PACKAGE 
frOPVIEW) 

c 4 
G2A 5 

NC 6 

G2B 7 

G1 8 

(.) (.) 

alcCZ~~ 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

>= ~ ~~n~ ~ 
NC - No internal connection 

Y1 
Y2 
NC 
Y3 
Y4 

The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low (G} and one active-high (G) enable inputs reduce the need for external gates or inverters when 
expanding. A 24-line decoder can be implemented without external inverters and a 32-line decoder requires 
only one inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN54HCT138 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HCT1 38 is characterized for operation from -40°C to 85°C. 
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SN54HCT138, SN74HCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS1718 - MARCH 1984 - REVISED JULY 1996 

FUNCTION TABLE 
INPUTS 

OUTPUTS 
ENABLE SELECT 

G1 G2A G2B c B 
x H x x x 
x x H x x 
L x x x x 
H L L L L 

H L L L L 

H L L L H 

H L L L H 

H L L H L 

H L L H L 

H L L H H 

H L L H H 

logic symbols (alternatives)t 

A 

B 

c 

G1 

G2A 

G2B 

1 

2 

3 

6 

4 _t,. 

5 -"' 

BIN/OCT 0 I:::. 
1 

1 I:::. 
2 

21:::.. 
4 

3 
t-- 4 I:::.. & 

EN 
51:::.. 

6 

71:::.. 

A YO Y1 Y2 Y3 
x H H H H 

x H H H H 

x H H H H 

L L H H H 

H H L H H 

L H H L H 

H H H H L 

L H H H H 

H H H H H 

L H H H H 

H H H H H 

.JR_ YO 1 
14 A 

Y1 2 
13 B 

Y2 3 
12 

Y3 
c 

11 
10 

Y4 
Y5 G1 

6 

9 
Y6 G2A 

4 

7 
Y7 G2B 

5 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 
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Y4 Y5 
H H 

H H 

H H 

H H 

H H 

H H 

H H 

L H 

H L 

H H 

H H 

1 """' a.l! 
7 

2 

'"-
& 

b 

_t,. 

Y6 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

0 

1 
2 ....,_ 

3 I:::. 

41:::.. 

51:::.. 

6 

7 

Y7 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

15 

14 
13 
12 

11 

10 
9 

7 

YO 

Y1 

Y2 
Y3 

Y4 

Y5 
Y6 

Y7 



logic diagram (positive logic) 

A 

2 
B 

3 
c 

6 
G1 

G2A 
4 

G2B 
5 

SN54HCT138, SN74HCT138 
3-LINE TO B·LINE DECODERS/DEMULTIPLEXERS 

SCLS171B-MARCH 1984-REVISED JULY 1996 

15 
YO 

14 
Y1 

13 
Y2 

12 
Y3 

11 
Y4 

10 
Y5 

9 
Y6 

7 
Y7 

Pin numbers shown are for the D, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 
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SN54HCT138, SN74HCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS171B-MARCH 1984- REVISED JULY 1996 

recommended operating conditions 
SN54HCT138 SN74HCT138 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

V1H High-level input voltage l Vee= 4.5 Vto5.5 v 2 2 v 

V1L Low-level input voltage J Vee =4.5 Vto5.5 v 0 0.8 0 0.8 v 

V1 Input voltage 0 vcc 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA:25°C SN54HCT138 SN74HCT138 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

loH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

loH=-4mA 3.98 4.3 3.7 3.84 

loL=20µA 0.001 0.1 0.1 0.1 
VOL V1 = V1H or V1L 4.5V v 

IOL=4 mA 0.17 0.26 0.4 0.33 

11 V1=Vccoro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

Ice V1 =Vccoro, lo=O 5.5V 8 160 80 µA 

e.icct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA 
Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 pF 
to 5.5 V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5V 23 
A, B, ore AnyY 

5.5V 17 
lpd 

4.5V 22 
Enable AnyY 

5.5V 18 

4.5V 12 
It y 

5.5V 11 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-142 
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SN54HCT138 SN74HCT138 

MAX MIN MAX MIN MAX 
UNIT 

36 54 45 

32 49 34 
ns 

33 50 42 

30 45 38 

15 22 19 
ns 

14 20 17 

TEST CONDITIONS TYP UNIT 

No load 85 pF 



SN54HCT138, SN74HCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS171B- MARCH 1984- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test --iPolnt 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

_j1.3v ~1.3~-----:: 

:..._ tPLH -.I 14-- tPHL ~ 
I 11'"'--+---...r::-i--- VoH 
I 1.3 v I I 9oo/o I 9oo/o I 1.3 v 

10o/o I I I 10o/o Vo1. 
1 -.i j4-tr I ~ 14-tt 
j4- tPHL --.i j4- tPLH ~ 

I 900, VoH 
90% I 1.3 v I ,. 

I 10% +---voL 
~ j4-- tf ~ 14- tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 a, Ir = 6 ns, If = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

• Designed Speclflcally for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Two Enable Inputs to Slmpllfy 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC139 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
decoders can minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
time of these decoders and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the effective 
system delay introduced by the decoders is 
negligible. 

The 'HC139 comprise two individual 2-line to 
4-line decoders in a single package. The 
active-low enable (G) input can be used as a data 
line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered 
inputs, each of which represents only one 
normalized load to its driving circuit. 

SCLS108A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC139 ... J OR W PACKAGE 
SN74HC139 ... D, N, OR PW PACKAGE 

(TOPVIEW) 

1G 1 Vee 
1A 2 2G 
1B 3 2A 

1YO 4 28 
1Y1 5 2YO 
1Y2 6 2Y1 
1Y3 7 2Y2 

GND 8 2Y3 

SN54HC139 .•. FK PACKAGE 
(TOP VIEW) 

<( l<!l §E JS l<!l 
~ ~ C\J 

1B 2A 
1YO 2B 
NC NC 

1Y1 2YO 
1Y2 2Y1 

~Cl(.)~~ 
~a z C\J C\J 

NC - No internal connection 

The SN54HC139 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HC139 is characterized for operation from -40°C to 85°C. 

G 

H 

L 

L 

L 

L 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

SELECT 

B 

x 
L 

L 

H 

H 

A YO Y1 

x H H 

L L H 

H H L 

L H H 

H H H 
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Y3 

H 

H 

H 

H 

L 
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SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS108A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbols (altematives}t 

1A 

18 

1G 

2A 

28 

2G 

2 

3 

1 

14 

13 

15 

_r..., 

_bJ 

XIV 
0 

1 
1 

2 
2 

EN 
3 

4 
1YO 2 

5 1A 
1Y1 3 

6 18 

7 
1Y2 

1G 
1Y3 

1 

12 

11 

10 

2YO 
2A 

2Y1 
28 

14 

13 

9 
2Y2 

2G 
15 

2Y3 

--"" 

--"" 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive !ogic) 

1G----<~ 

15 
2G ----{_JI 

14 
2A -----t 

13 

Pin numbers shown are for the D, J, N, PW, and W packages. 
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DMUX 
0 o} 0 G- 1 

1 3 
2 

3 

4 

5 

6 

7 

12 

11 

10 

9 

I:>.. 

I:>.. 

I:>.. 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

4 

5 

6 
7 

12 

11 

10 

9 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 



SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS108A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC139 

MIN 

2 

vee=2 v 1.5 

Vee= 4.5 v 3.15 

Vee= sv 4.2 

vee=2 v 0 

Vee= 4.5 v 0 

Vee= s v 0 

0 

0 

vee=2v 0 

Vee=4.5V 0 

vee=BV 0 

-55 

~TEXAS 
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SN74HC139 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 
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SN54HC139, SN74HC139 
DUAL 2·LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS108A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 25'C SN54HC139 SN74HC139 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH=-4 mA 4.5V 3.98 4.3 3.7 3.84 

1QH=-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL= 5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee orO, io=O 6V 8 160 80 µA 

ei 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 47 

AorB y 4.5V 14 

6V 12 
tpc1 

2V 39 

G y 4.5V 11 

6V 10 

2V 38 

It y 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

e 

5-148 

PARAMETER 

Power dissipation capacitance per decoder 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC139 SN74HC139 

MAX MIN MAX 
UNIT 

MIN MAX 

175 255 220 

35 51 44 

30 44 38 
ns 

175 255 220 

35 51 44 

30 44 38 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 25 pF 



SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS1 OBA - DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i_ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

--------.----Vee 
90% I 

I 
-.i 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

Input _j 50% 'K.50;.- - - - - ::C 

In-Phase 
Output 

I._ tPLH -.i 14- tPHL ~ 
I 1 .---------.--- VoH 
I 5oo;. 1 1 90o;. I 90%1 50% 

10% I I I 10% v 
I ~ 14-- tr I ---+! 14- tf OL 

~ tPHL ---+! 14"" tPLH ~ 
-----.._I 

Out-of-Phase 9o% I 50% 
Output I ,,_1.-0°:.;;Yo ___ :.-.;.;""'F-

---+j j4- t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR,.; 1 MHz, Zo = 50 O. tr= 6 ns, If= 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. lPLH and lPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54HCT139, SN7 4HCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS066A- MARCH 1982 - REVISED JANUARY 1996 

• Inputs Are TTL-Voltage Compatible 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'HCT139 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
decoders can minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
time of these decoders and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the effective 
system delay introduced by the decoders is 
negligible. 

The 'HCT139 comprise two individual 2-line to 
4-line decoders in a single package. The 
active-low enable (G) input can be used as a data 
line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered 
inputs, each of which represents only one 
normalized load to its driving circuit. 

SN54HCT139 ••• J OR W PACKAGE 
SN74HCT139 •.. D, DB, N, OR PW PACKAGE 

(TOPVIEW) 

1'G 16 Vee 
1A 2 15 2'G 
18 3 14 2A 

1YO 4 13 28 
1Y1 5 12 2YO 
1Y2 6 11 2Y1 
1Y3 7 10 2Y2 

GND 8 

SN54HCT139 ... FK PACKAGE 
(TOP VIEW) 

< 10 z() ]10 
,....~ --(\J 

18 3 2 1 20 19 2A 4 18 
1YO 5 17 28 
NC 6 16 NC 

1Y1 7 15 2YO 
1Y2 8 14 2Y1 

910111213 

C') 0 () C') C\I 
>-zz>->-
~0 C\IC\I 

NC - No internal connection 

The SN54HCT139 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HCT139 is characterized for operation from -40°C to 85°C. 

G 

H 

L 

L 

L 

L 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

SELECT 

B 

x 
L 

L 

H 

H 

A YO Y1 

x H H 

L L H 

H H L 

L H H 

H H H 

~TEXAS 
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H 

L 
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SN54HCT139, SN74HCT139 
DUAL 2·LINE TO 4·LINE DECODERS/DEMULTIPLEXERS 

SCLS066A - MARCH 1982 - REVISED JANUARY 1996 

logic symbols (alternatives)t 

1A 

1B 

1G 

2A 

2B 

2G 

2 

3 

1 

14 

13 

15 

.DJ 

....t::.I 

XIV 
0 

1 
1 b... 

2 
2 b... 

EN 
3 

i:,. 

4 
1YO 2 

5 1A 
1Y1 3 

6 1B 

7 
1Y2 

1G 
1 

1Y3 
12 

11 

10 

2YO 
2A 

2Y1 
2B 

14 

13 

9 
2Y2 

2G 
15 

2Y3 

....b. 

....t::.I 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

logic diagram (positive logic} 

1G ----<JI 

15 
2G -----<• 

14 
2A ------1 

13 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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DMUX 

G-0} 0 
1 3 

4 

5 

6 

7 

12 

11 

10 

9 

0 

~ t:.. 
2 i:,. 

3 

i:,. 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 

4 

5 

6 

7 

12 

11 

10 

9 

1YO 

1Y1 

1Y2 

1Y3 

2YO 

2Y1 

2Y2 

2Y3 



SN54HCT139, SN74HCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 

SCLS066A - MARCH 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through V cc or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package ................. 0.55 W 
N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT139 SN74HCT139 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 _ih 5.5 4.5 5 5.5 v 
V1H High-level input voltage I Vee= 4.5 v to 5.5 v 2 ]![_ 2 v 
VJL Low-level input voltage J Vee= 4.5 v to 5.5 v 0 ifk' 0.8 0 0.8 v 
VJ Input voltage 0 ;; Vee 0 Vee v 
Vo Output voltage o~ Vee 0 Vee v 
tt Input transition (rise and fall) time ~ 500 0 500 ns 

TA Operating free-air temperature -!tip;· 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted) 

TA= 25°C SN54HCT139 SN74HCT139 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

loH =-20µA 4.4 4.499 4.4 4.4 
VoH VJ = V1H or V1L 4.5V 

loH=-4 mA 3.98 4.3 3.7 s'b- 3.84 

loL=20 µA 0.001 0.1 ~!1 0.1 
VoL V1 = VJH or V1L 4.5V 

loL=4 mA 0.17 0.26 _gfi'0.4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 1.::!1000 ±1000 

Jee V1 =Vccoro, lo=O 5.5V 8 ];( 160 80 

"'cc+ 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 Cl 3 2.9 
Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 
to 5.5 V 

+This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than O V or V CC· 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characterlsttc data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue 1hele products without nodce. ~TEXAS 

INSTRUMENTS 
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UNIT 

v 

v 

nA 

µA 

mA 

pF 
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SN54HCT139, SN74HCT139 
DUAL 2-LiNE iO 4-LiNE DECODERSiDEMULTIPLEXERS 

SCLS066A - MARCH 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HCT139 SN74HCT139 FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MA~ MIN MAX 

4.5V 14 34 _&1 43 
Aor B y 

5.5V 12 30 _,,4:5o 40 
tpc1 ..L4""" 51 

ns 
4.5V 11 34 43 

G y 
5.5V 10 30 A>~ 50 40 

4.5V 8 15 _fl 22 19 
tt y ns 

5.5V 6 14 ~ 21 17 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per decoder No load 25 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input ~~3~-----av 
~ ·-· I · ov 

:..- IPLH 1 ~ tPHL 1 
In-Phase I I --- VoH 

output I 1.3 V I 90% I 9o% I 1.3 v 

Out-of-Phase 
Output 

--i---1.:.:0_.,%._.... I I I 10% Vol 
I -.i 14- tr I -t>j ~ tf 
14"- IPHL -.i 14- tPLH -+! 

90% 11 1.av I 90% VoH 

I 10% +--voL 

-.i j4- If ~ 14"-- Ir 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ,<; 1 MHz, Zo = 50 n, tr= 6 ns, If= 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and tPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information concerns products In the formative or 
design ph188 of development Characterlsdc data and olher 
speclftcatlons are design goals. Texas Instruments reaerves th• right to 
change or discontinue these producta without notice. ~ThxAs 

INSTRUMENTS 
5-154 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 

• Encode Eight Data Lines to 3·Llne Binary 
(Octal) 

• Applications Include: 
- n·Blt Encoding 
- Code Converters and Generators 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC148 feature priority decoding of the inputs 
to ensure that only the highest-order data line is 
encoded. These devices encode eight data lines 
to 3-line (4-2-1) binary (octal). Cascading circuitry 
(enable input El and enable output EO) has been 
provided to allow octal expansion without the 
need for external circuitry. Data inputs and outputs 
are active at the low logic level. 

The SN54HC148 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC148 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

El 0 1 2 3 4 5 6 

H x x x x x x x 
L H H H H H H H 

L x x x x x x x 
L x x x x x x L 

L x x x x x L H 

L x x x x L H H 

L x x x L H H H 

L x x L H H H H 

L x L H H H H H 

L L H H H H H H 

7 

x 
H 

L 

H 

H 

H 

H 

H 

H 

H 

~~~~fo:: :.cror=:.1;;~":"t!r: :: 1.::~.:,i:; 
standard warranty. Production processing - not n ...... rlly Include 
testing of all parameters. -!J1 TEXAS 

INSTRUMENTS 

SCLS109C-MARCH 1984-REVISED JULY 1996 

SN54HC148 ... J OR W PACKAGE 
SN74HC148 •.. DORN PACKAGE 

(TOPVIEW) 

4 16 Vee 
5 2 15 EO 
6 3 14 GS 
7 4 13 3 

El 5 12 2 
A2 6 11 1 

A1 7 10 0 
GND 8 9 AO 

SN54HC148 ... FK PACKAGE 
(TOP VIEW) 

(.) 8 0 
LO"<tZ::>UJ 

6 
3 2 1 20 19 

GS 4 18 
7 5 17 3 

NC 6 16 NC 
El 7 15 2 

A2 8 14 
9 10 11 12 13 

;;:~ ~ ~ 0 

C!:l 

NC - No internal connection 

OUTPUTS 

A2 A1 AO GS EO 

H H H H H 

H H H H L 

L L L L H 

L L H L H 

L H L L H 

L H H L H 

H L L L H 

H L H L H 

H H L L H 

H H H L H 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC148, SN74HC148 
B·LINE TO 3·LINE PRIORITY ENCODERS 

SCLS109C- MARCH 1984- REVISED JULY 1996 

logic symbolt 

0 

1 

2 

3 

4 

5 

6 

7 

El 

10 

11 

12 

13 

1 

2 

3 

4 

5 

" 
" 

_h 

" 
" 
" 
" 
" 

.G ---

HPRl/BIN 

O/Z10 10 ~1 

1/Z11 11 

2/Z12 12 

3/Z13 13 
18 

4/Z14 14 

5/Z15 15 
a 

6/Z16 16 

7/Z17 17 

1u 

V18 2u 

ENu 4u I::.. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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15 

14 

9 

7 

6 

EO 

GS 

AO 
A1 

A2 



logic diagram (positive logic) 

10 
0 

11 

2 
12 

3 
13 

4 
1 

5 
2 

6 
3 

7 
4 

El 
5 

~ 

:x:.. 

x 

;,(. 

:.I 

Pin numbers shown are for the D, J, N, and W packages. 

SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 

SCLS109C - MARCH 1984 - REVISED JULY 1996 

15 ...... .r EO 

,--I 

_:r-> 14 

-
GS 

_J ) 
-3 

::i 
:l " 9 - "::/ / AO 

:j -
Cf'" .--

__./ 

·-3 "\_ 
::i J -
_J 
_J 
.] -:l 7 - L./ 

A1 

-..--... 
LI ) -
~ LL 

CL --~ ~ 6 
~ ,...,. 

CL - A2 

-

~ThxAs 
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SN54HC148, SN74HC148 
8-L!NE TO 3-LINE PRIORITY ENCODERS 

SCLS109C-MARCH 1984-REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo> V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package . . . . .. . . . . . . . . . .. . . . 1 .1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC148 

MIN NOM 

2 5 

vee=2 v 1.5 

vee=4.5V 3.15 

Vee=BV 

vec=2V 

Vee= 4.5 v 

vee=6 v 

vee=2v 

vec=4.5V 

vee=SV 

~ThxAs 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 
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SN74HC148 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 
1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 •e 



SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 

SCLS109C-MARCH 1984- REVISED JULY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HC148 SN74HC148 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

loH =-4 mA 4.SV 3.98 4.3 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL Vf = VfH orV1L 6V 0.001 0.1 0.1 0.1 v 

IQL=4 mA 4.5 v 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 Vt= Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ice V1 =VccorO, lo=O 6V 8 160 80 µA 

Ci 2 Vto 6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

1-7 

0-7 

lpd 

El 

It 

TO TA= 25°C 
(OUTPUT) Vee 

MIN TYP 

2V 69 

AO, A1, or A2 4.5 v 23 

6V 21 

2V 60 

EO 4.5 v 20 

6V 17 

2V 75 

GS 4.5 v 25 

6V 21 

2V 78 

AO,A1, orA2 4.5 v 26 

6V 22 

2V 57 

GS 4.5 v 19 

6V 16 

2V 66 

EO 4.5 v 22 

6V 19 

2V 28 

Any 4.5 v 8 

6V 6 

~TEXAS 
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SN54He148 SN74He148 
UNIT 

MAX MIN MAX MIN MAX 

180 270 225 

36 54 45 

31 46 38 

150 225 190 

30 45 38 

26 38 33 

190 285 240 

38 57 48 

32 48 41 
ns 

195 295 245 

39 59 49 

33 50 42 

145 220 180 

29 44 36 

25 38 31 

165 250 205 

33 50 41 

28 43 35 

75 110 95 

15 22 19 ns 

13 19 16 
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SN54HC148, SN74HC148 
8aLINE TO 3·LINE PRIORITY ENCODERS 

SCLS109C - MARCH 1984 - REVISED JULY 1996 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load 35 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

_..-------......,0::----Vcc 
I 90% 

I 
i--tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_j 50% ~50% -----::C 

In-Phase 
Output 

I+ tPLH -..i 14- tPHL ~ 
I IJ---+----.r-:i--- VoH 
I 50% I 90% I 9o% I 50% 

10% I I I 10% VoL 
I --.i 14"- Ir I ~ j4--- It 
f4-- tPHL -.i j4- IPLH --.J 

-----"-I 
Out-of-Phase 90% I 50% 

Output I '"""1 ... 0° .... v. ____ """'""° 
--+! j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-160 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR $ 1 MHz, Zo = 50 a, tr = 6 ns, It = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and IPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 

SCLS109C- MARCH 1984- REVISED JULY 1996 

APPLICATION INFORMATION 

16-Llne Data (active low) 

0 1 2 3 4 5 6 7 8 8 9 10 11 12 13 14 15 

0 1 2 3 4 5 6 7 El 

'HC148 

EO AO A1 A2 GS 

0 2 

Encoded Data (active low) 

3 

0 1 2 3 4 5 6 7 ~ 

'HC148 

Priority Flag 
(active low) 

16-Llne Data (active low) 

0 1 2 3 4 5 6 7 8 

EO AO 

0 

'HC148 

A1 A2 GS 

2 

Encoded Data (active high) 

3 

8 9 10 11 12 13 14 15 

'HC148 

EO AO A1 A2 GS 

Priority Flag 
(active high) 

Figure 2. Priority Encoder for 16 Bits 

Enable 
(active low) 

Enable 
(active low) 

Since the 'HC148 is a combinational logic circuit, wrong addresses can appear during input transients. Moreover, a 
change from high to low at El can cause a transient low on GS when all inputs are high. This must be considered when 
strobing the outputs. 

~lEXAS 
INSTRUMENTS 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS110B-DECEMBER 1982-JULY 1996 

• 8-Llne to 1-Llne Multiplexers Can Perform 
as: 
- Boolean Function Generators 
- Parallel-to-Serial Converters 
- Data Source Selectors 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These monolithic data selectors/multiplexers 
provide full binary decoding to select one of eight 
data sources. The strobe (G) input must be at a 
low logic level to enable the inputs. A high level at 
the strobe terminal forces the W output high and 
the Y output low. 

The SN54HC151 is characterized for operation 
over the full military temperature range of -55°C 
to125°C. The SN74HC151 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

SELECT STROBE 

c B A G 

x x x H 

L L L L 

L L H L 

L H L L 

L H H L 

H L L L 

H L H L 

H H L L 

H H H L 

SN54HC151 •.. J OR W PACKAGE 
SN74HC151 ••. DORN PACKAGE 

(TOP VIEW) 

D3 16 Vee 
D2 2 15 D4 
D1 3 D5 
DO 4 D6 

y 5 D7 
w 6 A 
G 7 B 

GND 8 c 

SN54HC151 •.. FK PACKAGE 
(TOP VIEW) 

D1 3 2 1 20 19 D5 4 18 

DO 5 17 06 
NC 6 16 NC 

y 7 15 D7 
w 8 14 A 

9 10 11 12 13 

IC!J o o o co zz 
(!) 

NC - No internal connection 

OUTPUTS 

y w 

L H 

DO DO 

D1 ITT 
D2 D2 

D3 D3 

D4 D4 

D5 D5 

D6 D6 

D7 D7 

DO, D1 ... D7 =the level of the respective D input 

~~~~~;n~~fo:'.:1: ,1;:r;r:u~~.1~u::nt!r: :r' 1.:~::~:,,~ 
~TEXAS 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 

standard warranty. Production processlng does not necessarily Include 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS1108- DECEMBER 1982 -JULY 1996 

logic symbolt 

G 
A 

B 

c 
DO 
01 

02 

03 

04 

05 

06 

07 

7 
11 

10 

9 

4 

3 

2 

1 

15 

14 

13 

12 

I'.. EN MUXI> 

:}·t 
0 

1 

2 

3 

4 

5 

6 

7 

t This symboi is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 

SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS1108- DECEMBER 1982-JULY 1996 

G-7~~~~~~~~~~~~~~~~~~~~~~~-----, 

A 

B 

c 

DO 

01 

02 

03 

04 

05 

06 

07 

Pin numbers shown are for the D, J, N, and W packages. 

-!!J TEXAS 
INSTRUMENTS 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS110B-DECEMBER 1982-JULY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, T819 •...•..•........................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HC151 SN74HC151 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vee=2v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

vee=BV 4.2 4.2 

Vee=2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 
vee=6 v 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vee=2 v 0 1000 0 1000 

It Input transition (rise and fall) time Vee=4.5V 0 500 0 500 ns 

Vee=a v 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·e 

~ThxAs 
INSTRUMENTS 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS110B- DECEMBER 1982-JULY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0 c SN54HC151 SN74HC151 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH =-20 µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
loH =-6 mA 4.5V 3.98 4.3 3.7 3.84 

loH =-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL= 6 mA 4.5V 0.17 0.26 0.4 0.33 

loL=7.8 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

A,B,orC 

lpd Any D 

G 

It 

TO TA= 2s0 c 
(OUTPUT) Vee 

MIN TYP 

2V 94 

YorW 4.5V 30 

6V 25 

2V 74 

YorW 4.5V 23 

6V 20 

2V 49 

YorW 4.5V 15 

6V 13 

2V 22 

YorW 4.5V 9 

6V 8 

~TEXAS 
INSTRUMENTS 
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SN54HC151 SN74He151 
UNIT 

MAX MIN MAX MIN MAX 

250 360 312 

50 73 63 

43 62 54 

195 283 244 

39 57 49 ns 

33 48 41 

127 185 159 

25 37 32 

22 32 28 

75 110 95 

15 22 19 ns 

13 19 16 
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SN54HC151, SN74HC151 
8·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS110B-DECEMBER 1982-JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC151 SN74HC151 FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 107 350 525 440 

A, B,orC YorW 4.5V 33 70 105 88 

6V 30 59 89 76 

2V 90 275 415 345 

tpc1 AnyD YorW 4.5V 29 51 83 69 ns 

6V 25 47 72 59 

2V 67 205 310 255 

G YorW 4.5V 21 41 62 51 

6V 18 35 53 43 

2V 51 210 315 265 

It YorW 4.5V 16 42 63 53 ns 

6V 14 36 53 45 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load 70 pf 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% \ 5;.-- - - - ::c 
In-Phase 

Output 

:4-- IPLH -.i I+- IPHL ~ 
I 11 ~ ~~"""1--~~'°1--- voH 
I 50% I 90% I 9oo/~ I 50% 

10% I I I 10% VoL 
I ---.i 14"- Ir I ~ 14-- tf 
~ IPHL -.i ~ IPLH -+j ______ , 

Out-of-Phase 90% I 50% 
Output I '""1..,0• ... v. _____ """"" 

~ ~tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-168 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 0, tr= 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54HC153, SN7 4HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

• Permit Multlplexlng from n Lines to One 
Line 

• Perform Parallel-to-Serial Conversion 
• Strobe (Enable) Line Provided for 

Cascading (N Lines to n Lines) 

• Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outllne (PW), and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

Each of these data selectors/multiplexers 
contains inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates. 
Separate strobe (G) inputs are provided for each 
of the two 4-line sections. 

The SN54HC153 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC153 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

SELECTt DATA 

B A co C1 C2 C3 

x x x x x x 
L L L x x x 
L L H x x x 
L H x L x x 
L H x H x x 
H L x x L x 
H L x x H x 
H H x x x L 

H H x x x H 

SCLS112A-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC153 ..• J OR W PACKAGE 
SN74HC153 ... D, N, OR PW PACKAGE 

(TOP VIEW) 

1G 1 Vee 
8 2 2G 

1C3 3 A 
1C2 4 2C3 
1C1 5 2C2 
1CO 6 2C1 

1Y 7 2CO 
GND 8 9 2Y 

SN54HC153 ... FK PACKAGE 
(TOP VIEW) 

1C3 
1C2 
NC 6 

1C1 7 
1CO 

o ol 
col~z~~ 

NC - No internal connection 

OUTPUT 

G y 

H L 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

A 
2C3 
NC 
2C2 
2C1 

t Select inputs A and B are common to both sections. 

~TEXAS 
INSTRUMENTS 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS112A - DECEMBER 1982 -REVISED JANUARY 1996 

logic symbolt 

A 

B 

1G 
1CO 

1C1 

1C2 

1C3 

2G 
2CO 

2C1 

2C2 

2C3 

14 

2 

1 

6 

5 

4 

3 

15 

10 

11 

12 

13 

o} 0 
1 G 3 

:i .r:: 
_bJ EN MUX I> 

0 

1 

2 

3 
__t-., 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

~ThxAs 
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SN54HC153, SN74HC153 
DUAL 4·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS112A- DECEMBER 1982 - REVISED JANUARY 1996 

logic diagram (positive logic) 

A 

B--------+---t 

10 -----+------------+-~ 

1CO 

1C3 

2CO 

Pin numbers shown are for the D, J, N, PW, and W packages. 

~TEXAS 
INSTRUMENTS 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS112A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo> V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 1 so0 e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-172 

SN54HC153 

MIN 

2 

Vee=2 v 1.5 

Vee= 4.5 v 3.15 

vee=6V 

Vee=2V 

vee=4.5V 

Vee= 6 v 

vee=2V 

Vee= 4.5 v 

Vee=6V 

~ThXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 

POST OFFICE BOX 655303 e DALLAS, TEXAS 75265 

NOM 

5 

SN74HC153 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 oe 



SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS112A- DECEMBER 1982- REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range {unless 
otheiwise noted) 

TA= 25'C SN54HC153 SN74HC153 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20 µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IQH =-6 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

Vol V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IQL= 6 mA 4.5 v 0.17 0.26 0.4 0.33 

IQL= 7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1=Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee or o, IQ=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pf 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otheiwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

AorB 

!pd 
Data 

(AnyC) 

G 

It 

TO TA= 25°e 
(OUTPUT) Vee 

MIN TYP 

y 

y 

y 

y 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

~TEXAS 
INSTRUMENTS 

90 

21 

17 

73 

17 

14 

38 

11 

9 

20 

8 

6 
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SN54HC153 SN74He153 
UNIT 

MAX MIN MAX MIN MAX 

150 225 190 

30 45 38 

26 38 32 

126 189 158 

28 42 35 ns 

23 35 29 

95 150 125 

19 28 24 

16 24 20 

60 90 75 

12 18 15 ns 

10 15 13 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS112A-DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA= 25•c SN54HC153 SN74HC153 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 105 235 355 295 

A or B y 4.5V 27 47 71 59 

6V 21 41 60 51 

2V 93 220 335 274 

lpd 
Data y 4.5V 23 44 67 55 (AnyC) ns 

6V 19 38 57 48 

2V 60 185 280 230 

G y 4.5V 17 37 56 46 

6V 14 32 48 40 

2V 45 210 315 265 

It y 4.5 v 17 42 63 53 ns 

6V 13 36 53 45 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per multiplexer No load 40 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnputJ' 50% \ 50;.-----::c 
I._ IPLH -+I :.-- tPHL ~ 

In-Phase 
Output 

Out-of-Phase 
Output 

I j.z----1---......,C"I--- voH 
I 50% I 90% I 9oo;. I 50% 

10% I I I 10o/o VoL 
I -+I I'- tr I ~ 14--- It 
j4- tPHL ~ 14"" tPLH ~ 

90%,' 50% 

1 ...... 1..-0°.-v. ___ :.;..:.:'-"I=-

~ ~tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ::; 1 MHz, Zo = 50 n, Ir = 6 ns, If = 6 ns. 

C. The outputs are measured .one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC157, SN74HC157 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS113A- DECEMBER 1982 - REVISED JANUARY 1996 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe (G) input is provided. A 4-bit word is 
selected from one of two sources and is routed to 
the four outputs. The 'HC157 present true data. 

The SN54HC157 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC157 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

SELECT 
G Ale 

H x 
L L 

L L 

L H 

L H 

logic symbolt 

A 

x 
L 

H 

x 
x 

DATA 

B 

x 
x 
x 
L 

H 

G 
A/B 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

OUTPUT 
y 

L 

L 

H 

L 

H 

15 
_bf"EN 

1 

2 
~1 

1 
3 

1 
5 

6 

11 

10 

14 

13 

MUXt> 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

~TEXAS 
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SN54HC157 .•. J OR W PACKAGE 
SN74HC157 .•• DORN PACKAGE 

(TOPVIEW) 

NB Vee 
1A 2 G 
18 3 4A 
1Y 4 48 
2A 5 4Y 
28 6 3A 
2Y 7 38 

GND 8 3Y 

SN54HC157 •.. FK PACKAGE 
(TOPVIEW) 

co 0 

~I~~ ~K." 

18 
3 2 1 20 19 4A 4 18 

1Y 5 17 48 
NC 6 16 NC 

2A 7 15 4Y 
28 8 14 3A 

9 10 11 12 13 

>-oo>-co 
C\l z zcn en 

c:l 

NC - No internal connection 

4 
1Y 

7 
2Y 

9 
3Y 

12 
4Y 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC157, SN74HC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS113A- DECEMBER 1982- REVISED JANUARY 1996 

logic diagram (positive logic} 

1A 2 

4 1Y 3 
1B 

2A 5 

7 2Y 
2B 6 

3A 11 

9 3Y 
3B 10 

4A 14 

12 4Y 
4B 13 

G 15 

AJB 

Pin numbers shown are for the D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, T5tg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions'' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is caiculaied using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54HC157, SN74HC157 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS113A- DECEMBER 1982- REVISED JANUARY 1996 

recommended operating conditions 

SN54HC157 SN74HC157 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 
Vee= 2 v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 
Vee= 6 v 4.2 4.2 

Vee= 2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 
Vee= 6 v 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 

Vee= 2 v 0 1000 0 1000 

It Input transition (rise and fall) time Vee= 4.5 v 0 500 0 500 ns 

Vee= 6 v 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otheiwise noted) 

PARAMETER 

VoH 

VoL 

11 

ice 

Ci 

TEST CONDITIONS 

loH=-20µA 

V1 = V1H or V1L 

IOH =-6 mA 

loH = -7.8 mA 

IOL = 20 µA 

V1 = V1H or V1L 

IQL=6 mA 

IQL=7.8 mA 

V1 =Vccoro 

V1 =Vee oro, lo=O 

TA= 2s·c 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5 v 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5 v 0.001 

6V 0.001 

4.5 v 0.17 

6V 0.15 

6V ±0.1 

6V 

2 Vto 6 V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC157 SN74HC157 

MAX MIN MAX 
UNIT 

MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 
0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pF 
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SN54HC157, SN74HC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS113A-DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c SN54HC157 SN74HC157 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 63 125 190 160 

A orB y 4.5V 13 25 38 32 

6V 11 21 32 27 

2V 67 125 190 160 

tpd A/B y 4.5V 18 25 38 31 ns 

6V 14 21 32 27 

2V 59 115 170 145 

G y 4.5 v 16 23 34 29 

6V 13 20 29 25 

2V 28 60 90 75 

It y 4.5 v 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 81 

A or B y 4.5 v 23 

6V 18 

2V 81 

!pd AJB y 4.5 v 23 

6V 18 

2V 91 

G y 4.5 v 24 

6V 18 

2V 45 

It y 4.5 v 17 

6V 13 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 
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PARAMETER 
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SN54HC157 SN74HC157 
UNIT 

MAX MIN MAX MIN MAX 

190 290 235 

38 58 47 

33 49 41 

210 320 260 

42 64 52 ns 

36 54 45 

190 290 235 

38 58 47 

33 49 41 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 40 pF 



SN54HC157, SN74HC157 
QUADRUPLE 2·LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS113A- DECEMBER 1982-REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Input_/( 50% 'i,,~o;.----- ::C 
From Output Test 

Under Test -"1_ Point 

I CL 
(see Note A) 

In-Phase 
Output 

l+- tPLH -+i 14- tPHL ~ 
I JJ'!---+--....,.t::i--- voH 
I 50% I 90% I 90% I 50% 

LOAD CIRCUIT 10% I I I 10% voL 
I ~ 14-tr \ ~ !4-t1 

---------r:::----Vcc 
9oo;. I 

I 
~ 

Out-of-Phase 
Output 

\4- tPHL ~ 14"" tpLH ~ 

90% 11 soo;. 
I 1oo;. 

~ j+-tf 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :5 1 MHz, Zo = 50 n, tr= 6 ns, If= 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54HCT157,SN74HCT157 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

• Inputs Are TTL-Voltage Compatlble 

• Buffered Input& and Outputs 
• Package Options Include Plastlc 

Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastlc (N) and Ceramic (J) 
300-mll DIPS 

description 

These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe (G) input is provided. A 4-bit word is 
selected from one of two sources and is routed to 
the four outputs. 

The SN54HCT157 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT157 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

DATA OUTPUT 
STROBE SELECT y 

'G Ala A B 

H x x x L 

L L L x L 

L L H x H 

L H x L L 

L H x H H 

~lExAs 
INSTRUMENTS 

SCLS071A- NOVEMBER 1988- REVISED MARCH 1996 

8N54HCT157 ••• J OR W PACKAGE 
SN74HCT1157 ••• DORN PACKAGE 

(TOPVIEW) 

Ale 1 16 Vee 
1A 2 15 ~ 
18 3 14 4A 
1Y 4 13 48 
2A 5 12 4Y 
28 6 11 3A 
2Y 7 38 

GND 6 3Y 

SN54HCT157 ••• FK PACKAGE 
(TOPVIEW) 

~I~~~~ 
18 3 2 1 20 19 4A 4 18 
1Y 5 17 48 
NC 6 16 NC 
2A 7 15 4Y 
28 8 14 3A 

9 10 11 12 13 

~~~~~ 
<!> 

NC - No Internal connection 

Copyright c 1996, Texas Instruments Incorporated 
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SN54HCT157, SN74HCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS071A- NOVEMBER 1988- REVISED MARCH 1996 

logic symbolt 

G 
A/8 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 
1 

2 

3 

5 

6 

11 

10 

14 

13 

_MEN 

~1 
1 MUXt> 

1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

1A 2 

18 
3 

2A 5 

28 6 

3A 11 

38 10 

4A 14 

48 13 

G 15 

A/8 

Pin numbers shown are for the D, J, N, and W packages. 
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SN54HCT157, SN74HCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS071A- NOVEMBER 1988 - REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation .of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT157 SN74HCT157 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 ,:k5.5 4.5 5 5.5 v 
V1H High-level input voltage l Vee= 4.5 v to 5.5 v 2 _)i!_ 2 v 
V1L Low-level input voltage I Vee= 4.5 v to 5.5 v 0 z 0.8 0 0.8 v 
V1 Input voltage 0 :;_· Vee 0 Vee v 
Vo Output voltage 0 /:S--,- Vee 0 Vee v 
It Input transition (rise and fall) time qs:P 500 0 500 ns 

TA Operating free-air temperature -5~· 125 --40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25'C SN54HCT157 SN74HCT157 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

~ IOH =-6 mA 3.98 4.3 3.7 3.84 

loL = 20 µA 0.001 0.1 ,,itl;-i 0.1 
VoL V1 = V1H or V1L 4.5V 

loL = 6 mA 0.17 0.26 ;J:\lo.4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 A)1000 ±1000 

ice V1=Vccoro, lo=O 5.5V 8 ~ 160 80 

blcc+ 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 [Z 3 2.9 
Other inputs at 0 or V CC 

ei 
4.5V 

3 10 10* 10 to 5.5 V 

• On products compliant to MIL-STD-883C, Class B, this parameter is not production tested. 
:f: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than o V or Vee. 

PRODUCT PREVlEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcaUons are design goals. Texas Instruments reserves the righ:t to 
change or discontinue these products without notice. -!/}TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

v 

v 

nA 

µA 

mA 

pF 
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SN54HCT157, SN74HCT157 
QUADRUPLE 2·LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS071A- NOVEMBER 1988- REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C SN54HCT157 SN74HCT157 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 18 28 JS,_ 35 
A orB y 

5.5 v 15 25 ..s.!jij 32 

4.5V 20 32 _&48 40 
!pd AtB y ns 

5.5V 17 29 ~ 43 36 

4.5V 18 26 k 39 33 
G y 

5.5V 15 23 

~ 
35 30 

4.5V 8 15 22 19 
It Any ns 

5.5V 7 14 21 17 

switching characteristics over recommended operating free-air temperature range, CL = 150 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5V 
AorB y 

5.5V 

4.5V 
tpc1 AIB y 

5.5V 

4.5 v 
G y 

5.5V 

4.5V 
It Any 

5.5V 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW Information concerns products In the fonnatlve or 
deskln phase or development Characteristic data and other 
speclflcatlons are design goals. Toas lnsb'uments reserves the tight to 
change or discontinue these products without notice. ~ThXAS 

INSTRUMENTS 

23 

19 

24 

21 

21 

19 

17 

14 
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SN54HCT157 SN74HCT157 

MAX MIN MAX MIN MAX 
UNIT 

42 3i 52 

38 -~ 46 

46 &_72 58 
ns 

41 .I:.. Q, 61 52 

39 .,,,.71 58 48 

35 ..s.Ii 49 43 

42 ~ 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 12 pF 



SN54HCT157, SN74HCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS071A- NOVEMBER 1988 - REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

Input ~ 1.3V \:I . 1.3~-----30VV 
(see Note B) _/j i\ 

:.- tPLH -.i :.-- tPHL -.i From Output Test 
Under Test~ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and test-fixture capacitance. 

I _____ __,I VoH 

Output 1.3 \f !ij' 9o% 90% )'._ 1.3 V 
10%;f"i i ~VOL 
~ 14-tr ~ j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo • 50 0, tr • 6 ns, tf = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

• Package Options Include Plastlc 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe (G) input is provided. A 4-bit word is 
selected from one of two sources and is routed to 
the four outputs. The 'HC158 present inverted 
data. 

The SN54HC158 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC158 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

DATA 
G 

SELECT 
A/B A B 

H x x x 
L L L x 
L L H x 
L H x L 

L H x H 

UNLESS OTHERWISE NOTED this document contains PROOUCTION 
DATA lnforma11on cumint as of publleaUon date. Products conform to 
specifications per the tenns of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all 
parametera. 

OUTPUT 
y 

H 

H 

L 

H 

L 

~TEXAS 
INSTRUMENTS 

SCLS296 - JANUARY 1996 

SN54HC158 •.. J OR W PACKAGE 
SN74HC158 ... 0 ORN PACKAGE 

(TOP VIEW) 

A/8 16 Vee 
1A 2 15 G 
18 3 14 4A 

13 48 

12 4Y 

SN54HC158 ... FK PACKAGE 
(TOP VIEW) 

(D () 

~,~ ~ ~~ 

18 
3 2 1 20 19 

4A 4 18 

1Y 5 17 48 

NC 6 16 NC 
2A 7 15 4Y 

28 8 14 3A 
9 10 11 12 13 

>-O(.)>-aJ 
NZ Z C') C') 

0 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS296-JANUARY 1996 

logic symbolt 

G 
A/8 

15 

1 

2 

3 

5 

6 

11 

10 

14 

__r,J EN 

~1 
1 MUXI> i:,,. 4 

1 

i:,,. 7 

i:,,. 9 

1A 

18 

2A 

28 

3A 

38 

4A 

48 
!::>.. 12 

13 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

1A 
2 

18 
3 

2A 
5 

28 6 

3A 11 

38 
10 

4A 14 

48 13 

G 15 

A/8 

Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS296 - JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, T519 .......................................... _ -65°C to 1 so0 c 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

PRODUCT PREVJEW Information concerns products In the formative or 
design phase of development Charactertstlc data and other 
speclticatk>ns are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

SN54HC158 

MIN NOM MAX 

2 5 6 

Vee =2V 1.5 

Vee=4.5V 3.15 
' 

Vee= 6V 4.2 1fi_ 
Vee=2 v 0 );~ 

Vee= 4.5 v 0 .f:T: 
Vee= s v o~ 

Q..:~p 
,:ti> 

"·" 

Vee= 2 v 0 

Vee= 4.5 v 0 

Vee= 6V 0 

-55 

~TEXAS 
INSTRUMENTS 

0.5 

1.35 

1.8 

Vee 

Vee 

1000 

500 

400 

125 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74HC158 
UNIT 

MIN NOM MAX 

2 5 6 v 
1.5 

3.15 v 
4.2 

0 0.5 

0 1.35 v 
0 1.8 

0 Vee v 
0 Vee v 
0 1000 

0 500 ns 

0 400 

-40 85 ·e 
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SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

SCLS296- JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25°e SN54He158 SN74He158 

UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 L9 

IQH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH Vr • V1H or VrL 6V 5.9 5.999 5.9 ...:... 5.9 v 
IOH•-6mA 4.5V 3.98 4.3 3.7 §;. 3.84 

IQH=-7.8mA 6V 5.48 5.8 5.2 (; 5.34 

2V 0.002 0.1 ~0.1 0.1 

IQL•20µA 4.5V 0.001 0.1 ~l 0.1 0.1 

VoL Vr • VrH or VrL 6V o.ocn 0.1 {;}~ 

~ 0.1 0.1 v 
loL=6mA 4.5V 0.17 0.26 L 0.4 0.33 

IOL=7.8mA 6V 0.15 0.26 0.4 0.33 
,, V1-Vccoro 6V i-0.1 ±100 ±1000 ±1000 nA 

rec Vr-Vccoro, lo•O 6V 8 160 80 µA 

Cr 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°e 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

AorB 

tpc1 NB 

G 

It 

PRODUCT PREVIEW lnformlllan COllOln1I prod ... In tho-or = phllt of ~ -· dell llld olhlr ca11on1 .. dellan goalt. -111111'111111111-thorlglllto 
ordl1COntln1Mlheiepiod ... wllhoulno1lcl. 
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2V 63 
y 4.5V 13 

6V 11 

2V 67 

y 4.5V 18 

6V 14 

2V 59 
y 4.5V 16 

6V 13 

2V 28 
y 4.5V 8 

6V 6 

~lExAs 
INSTRUMENTS 
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SN54He158 SN74He158 

MAX MIN MAX 
UNIT 

MIN MAX 

125 190 160 

25 38 32 

21 _. 27 

125 §a 160 

25 _..~38 31 ns 

21 -4!..i:' 32 27 

115 ~ .... 170 145 

23 ..J!._,- 34 29 

20 4: 29 25 

60 90 75 

12 18 15 ns 

10 15 13 



SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

SCLS296 - JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC158 SN74HC158 FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 81 190 290 235 

AorB y 4.5V 23 38 58 47 

6V 18 33 ~ 41 

2V 81 210 ~ 260 

tpc1 AtB y 4.5V 23 42 W'°64 52 ns 

6V 18 36 f.. ... 54 45 

2V 91 190 :;:r-
A 290 235 

G y 4.5V 24 38 J; 58 47 

6V 18 33 ~ 49 41 

2V 45 210 315 265 

It y 4.5V 17 42 63 53 ns 

6V 13 36 53 45 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load 40 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _Ii 50% \,5~ - - - - - ::C 
1'4- IPLH -.i 14- IPHL --+: 

In-Phase 
Output 

Out-of-Phase 
Output 

I :!!I I h- VoH I 5~ 190% I 90%1 50% 
I 1o%_ I I I ~ VoL 
I --41 14-lr I ~ ~tf 
j+- IPHL --+! j4- IPLH ~ 

I ~YOH 90% "'JSk.s0% 50% I 90% 
j ~,.._ 1.-0%-..... ___ 1.-0%=...F-+-- VoL 

~ j4-tf ~ 14-lr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo • 50 O. tr • 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 

• Internal Look-Ahead for Fast Counting 
• Carry Output for n-Blt Cascading 
• Synchronous Counting 
• Synchronously Programmable 
• Package Options Include Plastic 

Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These synchronous, presettable counters feature 
an internal carry look-ahead for application in 
high-speed counting designs. The 'HC161 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change 
coincident with each other when so instructed by 
the count-enable (ENP, ENT) inputs and internal 
gating. This mode of operation eliminates the 
output counting spikes that are normally 
associated with synchronous (ripple-clock) 
counters. A buffered clock (CLK) input triggers the 
four flip-flops on the rising (positive-going) edge of 
the clock waveform. 

These counters are fully programmable; that is, 
they can be preset to any number between O and 
9 or 15. As presetting is synchronous, setting up 
a low level at the load input disables the counter 
and causes the outputs to agree with the setup 
data after the next clock pulse, regardless of the 
levels of the enable inputs. 

SCLS297 - JANUARY 1996 

SN54HC161 .•. J OR W PACKAGE 
SN74HC161 .•• DORN PACKAGE 

(TOP VIEW) 

CLR 1 Vee 
CLK 2 RCO 

A 3 QA 
B 4 Os 
c 5 Oc 
D 6 Oo 

ENP 7 ENT 
GND 8 

SN54HC161 ... FK PACKAGE 
(TOP VIEW) 

~15 () 0 8 ooz~a: 

3 2 1 20 19 
A 4 18 QA 
B 5 17 Os 

NC 6 16 NC 
c 7 15 Oc 
D 8 14 Oo 9 10 11 12 13 

NC - No internal connection 

The clear function for the 'HC161 is asynchronous. A low level atthe clear (CLR) input sets all four of the flip-flop 
outputs low, regardless of the levels of the CLK, load (LOAD), or enable inputs. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this function are ENP, ENT, and a ripple-carry (RCO) output. 
Both ENP and ENT must be high to count, and ENT is fed forward to enable RCO. Enabling RCO produces a 
high-level pulse while the count is maximum (9 or 15 with QA high). This high-level overflow ripple-carry pulse 
can be used to enable successive cascaded stages. Transitions at ENP or ENT are allowed, regardless of the 
level of CLK. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of 
the counter (whether enabled, disabled, loading, or counting) is dictated solely by the conditions meeting the 
stable setup and hold times. 

The SN54HC161 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC161 is characterized for operation from -40°C to 85°C. 
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SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 

SCLS297 - JANUARY 1996 

logic symbolt 

ENT 

ENP 

CLK 

A 

B 

c 
D 

1 

9 

10 

7 

2 

3 

4 

5 

6 

CTRDIV16 
~ CT:O 
~ 

q M1 
M2 3CT:15 
03 

G4 

:i_ C5/2,3,4+ _r: 
1,50 (1] 

[2] 

(4] 

[8] 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

~1ExAs 
INSTRUMENTS 

5-194 POST OFFICE BOX 655303 • DALLAS, TEXAS 75285 

15 
RCO 

14 

13 

12 

11 



logic diagram (positive logic) 

LOAD -----a 

ENT 

ENP 

CLR --+--~ 

SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 

SCLS297 - JANUARY 1996 

LD 

M1 
G2 

1, 2T/1C3 
G4 
30 
4R 

M1 
G2 

1, 2T/1C3 
G4 
30 
4R 

M1 
G2 

1, 2T/1C3 
G4 
30 
4R 

M1 
G2 

1, 2T/1C3 ao G4 
30 
4R 

t For simplicity, routing of complementary signals LD and CK is not shown on this overall logic diagram. The uses of these signals are shown 
on the logic diagram of the DfT flip-flops. 

Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 
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logic symbol, each D/T flip-flop 

LO (Load) 

TE (Toggle Enable) 

CK(Clock) 

D (Inverted Data) 

R (Inverted Reset) 

M1 

G2 

0 1, 2T/1C3 
G4 

-q 30 

-tj 4R 

logic diagram, each D/T flip-flop (positive logic) 

Q (Output) 

CK-----------~-----~--1.--------------. 

LD---~ 

TE--, 

t The origins of LD and CK are shown in the logic diagram of the overall device. 
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SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 
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typical clear, preset, count, and inhibit sequence 

The following sequence is illustrated below: 

1. Clear outputs to zero (asynchronous) 

2. Preset to binary 12 

3. Count to 13, 14, 15, o, 1 , and 2 

4. Inhibit 

Data 
Inputs 

Data 
Outputs 

A [------------------------__ ...,_ __ __,__ ----
B ______ [.._----------------------:: 
c _J [ _______________________ : 
D _j [ _____________ ::::::::::: 

CLK 

ENP 

ENT 

/ QA = ~ -1--+-._ 

oe = =l-j.....___...._ .... I __. 
Qc=j=H ! 
OD = j I 1--1 ----...._. _ __._ _____ _ 

1-t--f I 

RCO I I : : 11,__ __ -;---------
' '12 '13 14 15 0 

I I f4--- Count -------- Inhibit ---Ii' 
Sync Preset 
Clear 

Async 
Clear 
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4-BIT SYNCHRONOUS BINARY COUNTERS 
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absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, T819 ................•.....................•............ -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC161 SN74HC161 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 
Vcc=2V 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vcc=BV 4.2 4.2 

vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 
vcc=6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 vcc v 
Vo Output voltage 0 Vee 0 Vee v 

Vcc=2V 0 1000 0 1000 

t1+ Input transition (rise and fall} time vcc = 4.5 v 0 500 0 500 ns 

Vee= 6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·c 

+If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V}, there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and V cc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0 c SN54HC161 SN74HC161 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

1QL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VQL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice v1 =Vccoro, IQ=O 6V 8 160 80 µA 

Ci 2 V to 6 V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock 

tw 

tsu 

th 

Vee 
TA= 2s0 c 

MIN 

2V 0 

Clock frequency 4.5V 0 

6V 0 

2V 80 

CLK high or low 4.5V 16 

6V 14 
Pulse duration 

2V 80 

CLR low 4.5V 16 

6V 14 

2V 150 

A, B, C, orD 4.5 v 30 

6V 26 

2V 135 

LOAD low 4.5V 27 

Setup time before CLKi 
6V 23 

2V 170 

ENP, ENT 4.5V 34 

6V 29 

2V 125 

CLR inactive 4.5V 25 

6V 21 

2V 0 

Hold time, all synchronous inputs after CLKi 4.5V 0 

6V 

~TEXAS 
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MAX 

6 

31 

36 

SN54HC161 SN74HC161 
UNIT 

MIN MAX MIN MAX 

0 4.2 0 5 

0 21 0 25 MHz 

0 25 0 29 

120 100 

24 20 

20 17 
ns 

120 100 

24 20 

20 17 

225 190 

45 38 

38 32 

205 170 

41 34 

35 29 
ns 

255 215 

51 43 

43 37 

190 155 

38 31 

32 26 

0 0 

0 0 ns 

0 0 
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switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 6 14 

fmax 4.5V 31 40 

6V 36 44 

2V 83 

RCO 4.5V 24 

CLK 
6V 20 

2V 80 

lpd AnyQ 4.5V 25 

6V 21 

2V 62 

ENT RCO 4.5V 17 

6V 14 

2V 105 

AnyQ 4.5V 21 

CLR 
6V 18 

IPHL 
2V 110 

RCO 4.5V 22 

6V 19 

2V 38 

It Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 
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SN54HC161 SN74HC161 
UNIT 

MAX MIN MAX MIN MAX 

4.2 5 

21 25 MHz 

25 29 

215 325 270 

43 65 54 

37 55 46 

205 310 255 

41 62 51 ns 

35 53 43 

195 295 245 

39 59 49 

33 50 42 

210 315 265 

42 63 53 

36 54 45 
ns 

220 330 275 

44 66 55 

37 56 47 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 60 pF 
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4-BIT SYNCHRONOUS BINARY COUNTERS 
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PARAMETER MEASUREMENT INFORMATION 

From Output Teat 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu~ 50% \j\,so:;:- - - - - ::c 
I+ tpLH 1 14- tPHL ~ 

Refe7r,;c;: _____ J( SO% \_::c 
I+- tau 4- th --.I 

In-Phase I if 90% I ~- VoH 
Output I 50% I I 90% I 50% 

I 10o/o I I I 10% VoL 
I --.i 14-- tr I ---.i 14-- tr 
14- tpHL ---.i 14-- tPLH ---.i I I 

Data I 90% 90% ---Vee 

lnput 1g:o I I ~ 
I I ov ---.l 14- tr -41 '4- tr 

I ~VoH Out-of-Phase 90% I\. 50% 50% I 90% 
output _j 3f,..1 ... o.:.:o/o;..... __ 1 ... o.:.:o/o~F-t--- voL 

---.i j4- tr ~ 14- tr 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR '.!: 1 MHz, zo = 50 a, tr = 6 ns, If = 6 ns. 
C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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4-BIT SYNCHRONOUS BINARY COUNTERS 
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APPLICATION INFORMATION 

n-bit synchronous counters 

5-202 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit 
counter. The 'HC161 count in binary. Virtually any count mode (modulo-N, N1-to-N2, N1-to-maximum) can be 
used with this fast look-ahead circuit. 

The application circuit shown in Figure 2 is not valid for clock frequencies above 18 MHz (at 25°C and 4.5-V 
Vee). The reason for this is that there is a glitch that is produced on the second stage's RCO and every 
succeeding stage's RCO. This glitch is common to all HC vendors that Texas Instruments has evaluated, in 
addition to the bipolar equivalents (LS, ALS, AS). 
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SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 

LSB 

Clear (L) ----e----=C=LR_,__ _ _b......,.CT:O CTR 
LOAD _b. M1 

Count (H)/ ENT G3 3CT:MAX 
Disable (L) ENP G4 

RCO 

.......+-+--t-----'C=L=K'------11> C5/2,3,4+ 

Load (L) -+-+--e 

Count(H)/ ~ 
Disable (L) r 

Clock___. 

1 _. ... 
A ----t1,5D [1] 

B ------ [2] -----t 
c ------ [3] -----t 
D ------ [4] 

.....,--=CL=R"---_b."'ICT :0 
CTR 

LOAD _b. 
---~~-.........,M1 3CT:MAX 

'----=EN~Tf--__,G3 1------~ 
RCO 

e-1--+--~E=N~P---tG4 
-1-+-+----=CL=K_,___..,. C5/2,3,4+ 

A 
B 

c 
D 

1 r 
-----t1,5D [1] QA 

[21 Qe 

[31 Qc 
[41 QD 

.......,,___=CL=R"--_ _b.,_,,CT:O CTR 
LOAD _b. RCO ---~~-_._.,M1 3CT-MAX 1------~ 

'----=EN~Tf----tG3 -

._,1-+--~E=N~P---tG4 
-1--+-+---~CL=K"'---i> C5/2,3,4+ 

':l _r: 
A ----11,5D [1] QA 

B [2] Qe 

c [31 Qc 
D [4] QD 

CCR _b. CT:OCTR 

LOAD _b. M1 RCO 
ENT G3 3CT:MAX 

._,1-+----=E=N~P---1G4 
-1--+-+---~CL=K"'---i> C5/2,3,4+ 

++++ 

A 

B 

c 
D 

':l _r: 
----11,5D [1] QA 

[21 Qe 

[31 Qc 
[41 QD 

To More Significant Stages 

Figure 2 
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5-204 

The glitch on RCO is caused because the propagation delay of the rising edge of QA of the second stage is 
shorter than the propagation delay of the falling edge of ENT. RCO is the product of ENT, QA, 09, Oe. and Oo 
(ENT x QA x 0 8 x Oe x Oo). The resulting glitch is about 7-12 ns in duration. Figure 3 shows the condition in 
which the glitch occurs. For simplicity, only two stages are being considered, but the results can be applied to 
other stages. 09, Oe. and Oo of the first and second stage are at logic one, and QA of both stages are at logic 
zero (111 O 111 O) after the first clock pulse. On the rising edge of the second clock pulse, QA and RCO of the 
first stage go high. On the rising edge of the third clock pulse, QA and RCO of the first stage return to a low level, 
and QA of the second stage goes to a high level. At this time, the glitch on RCO of the second stage appears 
because of the race condition inside the chip. 

2 3 4 5 

CLK 

ENT1 

Qe1. Qc1. Qo1 _J 
QA1 I 

RC01, ENT2 

Qe2. Qc2. Qo2 

QA2 

RC02 n Glltch (7-12 ns) 

Flgure3 

The glitch causes a problem in the next stage (stage three) if the glitch is still present when the next rising clock 
edge appears (clock pulse 4). To ensure that this does not happen, the clock frequency must be less than the 
inverse of the sum of the clock-to-RCO propagation delay and the glitch duration (t9). In other words, 
fmax = 1/(tpc1 CLK-to-RCO + t9). For example, at 25°C at 4.5-V Vee. the clock-to-RCO propagation delay is 
43 ns and the maximum duration of the glitch is 12 ns. Therefore, the maximum clock frequency that the 
cascaded counters can use is 18 MHz. The following tables contain the fclock• tw, and fmax specifications for 
applications that use more than two 'HC161 devices cascaded together. 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s·c SN54HC161 SN74HC161 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 3.6 0 2.5 0 2.9 

fclock Clock frequency 4.5V 0 18 0 12 0 14 MHz 

6V 0 21 0 14 0 17 

2V 140 200 170 

tw Pulse duration, CLK high or low 4.5V 28 40 36 ns 

6V 24 36 30 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Note 3) 

FROM TO TA= 2s·c SN54HC161 SN74HC161 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN MAX MIN MAX MIN MAX 

2V 3.6 2.5 2.9 

I max 4.5 v 18 12 14 MHz 

6V 21 14 17 

NOTE 3: These limits apply only to applications that use more than two 'HC161 devices cascaded together. 

If the 'HC161 are used as a single unit, or only two cascaded together, then the maximum clock frequency that 
the device can use is not limited because of the glitch. In these situations, the device can be operated at the 
maximum specifications. 

A glitch can appear on RCO of a single 'HC161 device, depending on the relationship of ENT to CLK. Any 
application that uses RCO to drive any input except an ENT of another cascaded 'HC161 must take this into 
consideration. 
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SN54HC163, SN74HC163 
4-BIT SYNCHRONOUS BINARY COUNTERS 

• Internal Look·Ahead for Fast Counting 

• Carry Output for n·Blt Cascading 

• Synchronous Counting 

• Synchronously Programmable 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These synchronous, presettable counters feature 
an internal carry look-ahead for application in 
high-speed counting designs. The 'HC163 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change 
coincident with each other when instructed by the 
count-enable (ENP, ENT) inputs and internal 
gating. This mode of operation eliminates the 
output counting spikes normally associated with 
synchronous (ripple-clock) counters. A buffered 
clock (CLK) input triggers the four flip-flops on the 
rising (positive-going) edge of the clock 
waveform. 

These counters are fully programmable; that is, 
they can be preset to any number between O and 
9 or 15. As presetting is synchronous, setting up 
a low level at the load input disables the counter 
and causes the outputs to agree with the setup 
data after the next clock pulse, regardless of the 
levels of the enable inputs. 

SCLS298- JANUARY 1996 

SN54HC163 ••. J OR W PACKAGE 
SN74HC163 ..• DORN PACKAGE 

{TOPVIEW) 

CCR 1 16 Vee 
CLK 2 15 RCO 

A 3 14 QA 
B 4 13 Os 
c 5 12 Oe 
D 6 11 Oo 

ENP 7 10 ENT 
GND 8 9 LOAD 

SN54HC163 ... FK PACKAGE 
{TOPVIEW) 

3 2 1 20 19 
A 4 18 QA 
B 5 17 Os 

NC 6 16 NC 
c 7 15 Oc 
D 8 14 Oo 9 10 11 12 13 

ZZZ<CZ 0.. 0 010 I-
w (.'J g w 

NC - No internal connection 

The clear function for the 'HC1 63 is synchronous. A low level at the clear (CLR) input sets all four of the flip-flop 
outputs low after the next low-to-high transition of CLK, regardless of the levels of the enable inputs. This 
synchronous clear allows the count length to be modified easily by decoding the Q outputs for the maximum 
count desired. The active-low output of the gate used for decoding is connected to CLR to synchronously clear 
the counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. ENP, ENT, and a ripple-carry (RCO) output are instrumental in accomplishing this function. 
Both ENP and ENT must be high to count, and ENT is fed forward to enable RCO. Enabling RCO produces a 
high-level pulse while the count is maximum (9 or 15 with QA high). This high-level overflow ripple-carry pulse 
can be used to enable successive cascaded stages. Transitions at ENP or ENT are allowed, regardless of the 
level of CLK. 
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description (continued) 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of 
the counter (whether enabled, disabled, loading, or counting) is dictated solely by the conditions meeting the 
stable setup and hold times. 

The SN54HC163 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC163 is characterized for operation from -40°C to 85°C. 

logic symbolt 

ENT 

ENP 

CLK 

A 

B 

c 
D 

1 

9 

10 

7 

2 

3 

4 

5 

6 

CTRDIV16 
.bJ 5CT:O 
.bJ w M1 

M2 3CT:15 
G3 

G4 

:t_ C5/2,3,4+ 
.r: 

1,50 [1] 

[2] 

[4] 

[8] 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC163, SN74HC163 
4-BIT SYNCHRONOUS BINARY COUNTERS 

logic diagram (positive logic) 

LOAD -----a 

ENT 

ENP 

CLK 

CLR --+--~~, LD 

M1 
._.__------------+--+-+--1G2 

e--i---1>1, 2T/1C3 
G4 

"Xlc---+-t--1--a 30 
--1-+--u4R 

M1 
1---+-+--+--1 G2 

..-t----------L--J 1, 2T/1C3 

G4 

"XJc---+-t--1--a 30 
--1-+--u4R 

M1 
>---+-+--+--1 G2 

e--i---1> 1, 2T/1C3 
G4 

"Xl-+-t--1--a 30 
-1-+-a4R 

M1 

L..:======::::!=~~---L....Jl--+-+--~;G2 
~--t> 1, 2T/1C3 

G4 

~.---+---Q3D 

'----u4R 

SCLS298 - JANUARY 1996 

ac 

t For simplicity, routing of complementary signals LD and CK is not shown on this overall logic diagram. The uses of these signals are shown 
on the logic diagram of the D/T flip-flops. 

Pin numbers shown are for the D, J, N, and W packages. 
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4-BIT SYNCHRONOUS BINARY COUNTERS 

SCLS298-JANUARY 1996 

logic symbol, each D/T flip-flop 

LO (Load) 

TE (Toggle Enable) 

CK(Clock) 

D (Inverted Data) 

R (Inverted Reset) 

M1 

G2 

1, 2T/1C3 q G4 

-q 30 

4R 

logic diagram, each D/T flip-flop (positive logic) 

Q (Output) 

CK~~~~~~~~~~~~----t1--~~---~~~~~~-e-~~-, 

LO----, 

TE 

LDt 

Lot 

CKt 

CKt 

t The origins of LD and CK are shown in the logic diagram of the overall device. 
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SN54HC163, SN74HC163 
4·BIT SYNCHRONOUS BINARY COUNTERS 

SCLS298 - JANUARY 1996 

typical clear, preset, count, and inhibit sequence 

The following sequence is illustrated below: 

1 . Clear outputs to zero (synchronous) 

2. Preset to binary 12 

3. Count to 13, 14, 15, 0, 1, and 2 

4. Inhibit 

Data 
Inputs 

Data 
Outputs 

A [-------------------------------- ---------------------
8 --+----r .... :::::::::::::::::::::::: 
c _J 

D _j 

CLK 

ENP 

ENT I 
I I 

[ _______________________ _ 
[_::::::::::::::::::::::: 

r-i .... ____ ...;--------------
15 0 

Count-------- Inhibit ---

Sync Preset 
Clear 

A sync 
Clear 
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SN54HC163, SN74HC163 
4-BIT SYNCHRONOUS BINARY COUNTERS 

SCLS298 - JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC163 SN74HC163 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vee=2V 1.5 1.5 

V1H High-level input voltage vee=4.5V 3.15 3.15 v 

vee=6V 4.2 4.2 

Vee=2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

vee=6V 0 1.8 0 1.8 

V1 Input voltage 0 vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vee=2V 0 1000 0 1000 

tt+ !nput transition (rise and fa!!) time Vee= 4.5 v 0 500 0 500 ns 

Vee= 6 v 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·e 

+If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs attt = 1000 ns and Vee= 2 V does not damage the device; however, functionally, 
the eLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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4-BIT SYNCHRONOUS BINARY COUNTERS 

SCLS298-JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HC163 SN74HC163 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH ·-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
1QH•-4mA 4.5V 3.98 4.3 3.7 3.84 

1QH•-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 • V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL•4mA 4.5V 0.17 0.26 0.4 0.33 

1QL•5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 -Vee oro, 10 .o 6V 8 160 80 µA 

C1 2Vto6V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock 

lw 

tsu 

th 

Vee 
TA =2s•c 

MIN 

2V 0 

Clock frequency 4.5V 0 

6V 0 

2V 80 

Pulse duration CLK high or low 4.5V 16 

6V 14 

2V 150 

A, B,C, or D 4.5V 30 

6V 26 

2V 135 

LOAD low 4.5V 27 

6V 23 

2V 170 

Setup time before CLKi ENP, ENT 4.5V 34 

6V 29 

2V 160 

CLRlow 4.5V 32 

6V 27 

2V 160 

CLR inactive 4.5V 32 

6V 27 

2V 0 

Hold time, all synchronous inputs after CLKi 4.5 v 0 

6V 
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MAX 

6 

31 

36 

SN54HC163 SN74HC163 
UNIT 

MIN MAX MIN MAX 

0 4.2 0 5 

0 21 0 25 MHz 

0 25 0 29 

120 100 

24 20 ns 

20 17 

225 190 

45 38 

38 32 

205 170 

41 34 

35 29 

255 215 

51 43 ns 

43 37 

240 200 

48 40 

41 34 

240 200 

48 40 

41 34 

0 0 

0 0 ns 

0 0 
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switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO TA=25°C SN54HC163 SN74HC163 
(INPUT) (OUTPUT) Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 6 14 4.2 5 

fmax 4.5V 31 40 21 25 MHz 

6V 36 44 25 29 

2V 83 215 325 270 

RCO 4.5V 24 43 65 54 

CLK 
6V 20 37 55 46 

2V 80 205 310 255 

lpd AnyQ 4.5V 25 41 62 51 ns 

6V 21 35 53 43 

2V 62 195 295 245 

ENT RCO 4.5V 17 39 59 49 

6V 14 33 50 42 

2V 38 75 110 95 

It Any 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance Noload 60 pF 
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4·BIT SYNCHRONOUS BINARY COUNTERS 

SCLS298- JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu:_j 50% 

1+ tPLH I 

~50;.-----::c 

~ 14- tpHL 1 
-Vee 

Refe~~~~-----150% \_ 0 V 

In-Phase I 
Output I 

l_.---1-----ci-- - VoH 
50% I 90% I 90% I 50% 

10% I I I 10% VoL 
I -+I 14--tr I __., ~tf 14- tsu ~ th --.! 

I I D ta 1 ---Vee 
a 50% I eoo;. 90% I 50% 

lnput10% 10o/c 
Out-of-Phase 

Output 

j4- tPHL ~ 14- tPLH -.j 
I 9,,,,,0 VoH 

90% I 50% •rte 
I I • ov 

-.j 14- tr -+I :...--- tf 

I -i-1-oo/c~·----'""""''"'F
-+I i4-tf 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 0, tr = 6 ns, If= 6 ns. 
C. For clock inputs, !max is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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APPLICATION INFORMATION 

n-bit synchronous counters 

5-216 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit 
counter. The 'HC163 count in binary. Virtually any count mode (modulo-N, N1-to-N2. N1-to-maximum) can be 
used with this fast look-ahead circuit. 

The application circuit shown in Figure 2 is not valid for clock frequencies above 18 MHz (at 25°C and 4.5-V 
Vee). The reason for this is that there is a glitch that is produced on the second stage's RCO and every 
succeeding stage's RCO. This glitch is common to all HC vendors that Texas Instruments has evaluated, in 
addition to the bipolar equivalents (LS, ALS, AS). 
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SN54HC163, SN74HC163 
4-BIT SYNCHRONOUS BINARY COUNTERS 

LSB 

Clear (L} ----.---~C=LR~_.J:::..._..CT:OCTR 
@D .J:::. M1 RCO 

Count (H}/ ----+-t---~EN=T~--tG3 3CT:MAX t-------. 
Dlsable (L} ENP G4 

...-+~-+----'C~L::.:K.__--11> CS/2,3,4+ 

Load (L) --+-r-e 

Count (H}J 
Dlsable (L) ~ 

Clock~ 

.., _[" 

A ----i.1_,s_D __ c1_1 __ --1t----- QA 

e .,_ ___ c2_1 __ --1t----- Qe 

c ----- [31 t----- Qc 
D [4] QD 

CTR 
......,,___=CL=R,,___.J:::."'llCT:O 

LOAD .J:::. RCO .__,--~=-..........,M1 3CT-MAX t-------. 
.___=EN""'T~--1G3 -

a-1-1-----=E=N~P---1G4 
->-+--+---~CL=K"---c- CS/2,3,4+ 

~ ..r: 
----t1,5D [1] QA A 

e----1 

c 
D----1 

c21 Qe 

C3J Qc 
[41 QD 

......-if---="'=CL"'°R,,....__.J:::."" CT :0 CTR 
LOAD .J:::. RCO .-i-t--~=--'-'1M1 3CT-MAX t-------. 

.___=EN""'T~--1G3 -

a-1-+----=E=N~P---1G4 
a-1-+-t---~CL=K"----1> CS/2,3,4+ 

~ ..r: 
A ----t1,5D [1] QA 

B ----1 

c ----1 

c21 Qe 

[31 Qc 
D----1 [41 QD 

...._.'---=CL=R,,___.J:::......,CT:O CTR 
LOAD .J:::. M1 

.___=EN""'T~--1G3 3CT:MAX 

..._,1-+----=E=N~P---1G4 
-t-+-+---~CL=K~-i> CS/2,3,4+ 

~ _[" 

A ----11,sD c11 

B ----:. __ _..C2_J __ --i 

c ----:. __ _...C3_J __ --i 

D ---1_ __ _..C4_l __ __. 

y 

To More Significant Stages 

Figure 2 
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4-BIT SYNCHRONOUS BINARY COUNTERS 
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5-218 

The glitch on RCO is caused because the propagation delay of the rising edge of QA of the second stage is 
shorter than the propagation delay of the falling edge of ENT. RCO is the product of ENT, QA, Q9, Qe, and Qo 
(ENT x QA x Q9 x Qe x Qo). The resulting glitch is about 7-12 ns in duration. Figure 3 shows the condition in 
which the glitch occurs. For simplicity, only two stages are being considered, but the results can be applied to 
other stages. Q9, Qe, and Qo of the first and second stage are at logic one, and QA of both stages are at logic 
zero (111 O 1110) after the first clock pulse. On the rising edge of the second clock pulse, QA and RCO of the 
first stage go high. On the rising edge of the third clock pulse, QA and RCO of the first stage return to a low level, 
and QA of the second stage goes to a high level. At this time, the glitch on RCO of the second stage appears 
because of the race condition inside the chip. 

2 3 4 5 

CLK 

ENT1 

Qe1. Qc1. 001 _J 
QA1 I 

RC01, ENT2 

Qe2. Qc2. ao2 

QA2 

RC02 n Glitch (7-12 ns) 

Figure 3 

The glitch causes a problem in the next stage (stage three) if the glitch is still present when the next rising clock 
edge appears (clock pulse 4). To ensure that this does not happen, the clock frequency must be less than the 
inverse of the sum of the clock-to-RCO propagation delay and the glitch duration (t9). In other words, 
fmax = 1/(tpc1 CLK-to-RCO + t9). For example, at 25°C at 4.5-V Vee. the clock-to-RCO propagation delay is 
43 ns and the maximum duration of the glitch is 12 ns. Therefore, the maximum clock frequency that the 
cascaded counters can use is 18 MHz. The following tables contain the fciock· tw, and fmax specifications for 
applications that use more than two 'HC163 devices cascaded together. 
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SN54HC163, SN74HC163 
4·BIT SYNCHRONOUS BINARY COUNTERS 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s•c SN54HC163 SN74He163 
Vee 

MIN MAX 
UNIT 

MIN MAX MIN MAX 

2V 0 3.6 0 2.5 0 2.9 

fclook Clock frequency 4.5V 0 18 0 12 0 14 MHz 

6V 0 21 0 14 0 17 

2V 140 200 170 

lw Pulse duration, CLK high or low 4.5V 28 40 36 ns 

6V 24 36 30 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Note 3) 

FROM TO TA= 2s·e SN54He163 SN74He163 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN MAX MIN MAX MIN MAX 

2V 3.6 2.5 2.9 

frnax 4.5V 18 12 14 MHz 

6V 21 14 17 

NOTE 3: These limits apply only to applications that use more than two 'HC163 devices cascaded together. 

If the 'HC163 are used as a single unit, or only two cascaded together, then the maximum clock frequency that 
the device can use is not limited because of the glitch. In these situations, the device can be operated at the 
maximum specifications. 

A glitch can appear on RCO of a single 'HC163 device, depending on the relationship of ENT to CLK. Any 
application that uses RCO to drive any input except an ENT of another cascaded 'HC163 must take this into 
consideration. 
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SN54HC164, SN74HC164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

SCLS115A - DECEMBER 1982 - REVISED JANUARY 1996 

• AND-Gated (Enable/Disable) Serial Inputs 

• Fully Buffered Clock and Serial Inputs 

• Direct Clear 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These 8-bit shift registers feature AND-gated 
serial inputs and an asynchronous clear (CLR) 
input. The gated serial (A and B) inputs permit 
complete control over incoming data; a low at 
either input inhibits entry of the new data and 
resets the first flip-flop to the low level at the next 
clock (CLK) pulse. A high-level input enables the 
other input, which then determines the state of the 
first flip-flop. Data at the serial inputs can be 
changed while CLK is high or low, provided the 
minimum setup time requirements are met. 
Clocking occurs on the low-to-high-level transition 
of CLK. 

The SN54HC164 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC164 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

CLR CLK A B QA 

L x x x L 

H L x x 0Ao 

H i H H H 

H i L x L 

H i x L L 

SN54HC164 ... J OR W PACKAGE 
SN74HC164 ... DORN PACKAGE 

(TOPVIEW) 

A 1 Vee 
B 2 QH 

QA 3 QG 

09 4 11 QF 

Oc 5 QE 

Oo 6 CLR 
GND 7 CLK 

SN54HC164 ... FK PACKAGE 
(TOP VIEW) 

QA 4 
NC 5 

Os 6 

NC 7 

Oc 8 

0 8 I 
CO<(Z>O 

3 2 1 20 19 
18 

17 

16 
15 

14 
9 10 11 12 13 

0 Cl 0::.:: lo: 0 Z Z...J ...J 
(!) 0 0 

QG 
NC 

QF 
NC 

QE 

NC - No internal connection 

OUTPUTS 

Oe ... QH 

L L 

aso OHO 

0An 0Gn 

0An 0Gn 

0An 0Gn 

0AO· 090. 0Ho = the level of QA, 09, or OH. respectively, 
before the indicated steady-state input conditions were 
established 
0An· 0Gn = the level of QA or OG before the most recent 
i transition of CLK: indicates a 1-bit shift 

~~~~~CTl!~to~~1: s=r:c:~~s1;:~:~~ :: ,e~~~:~~i!~ 
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logic symbolt 

CLR 

CLK 

A 

B 

9 

8 

1 

2 

SRGB 
_t,J R 

C1/--+ 

:i _r: 

& l10 

trhis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

5 

Qc 

Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC164, SN74HC164 
S·BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

SCLS115A-DECEMBER 1982- REVISED JANUARY 1996 

typical clear, shift, and clear sequence 

CLR~ 
J!l i{ A : 

µ 
L_fl--~~~~--i~~~~~ 

I B --+-I ____ _. 

CLK I 

QA ::1 
Q9 ::1 
ac ::1 

J!l ao ::j :I 
,a. ::1 :I 

QE 0 

QF 

Clear Clear 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo = o to V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package . . . . . . . . . . . . . . . . . . . . 1 . 1 W 
Storage temperature range, T519 ..••..•.•..................................•....... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 
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SN54HC164, SN74HC164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

SCLS115A- DECEMBER 1982- REVISED JANUARY 1996 

recommended operating conditions 

SN54HC164 SN74HC164 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc-2v 1.5 1.5 

V1H High-level input voltage Vcc=4.5V 3.15 3.15 v 

Vcc=6V 4.2 , 4.2 

Vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vcc•4.5V 0 1.35 0 1.35 v 

Vcc=6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vcc=2v 0 1000 0 1000 

tit Input transition (rise and fall) time Vcc=4.5V 0 500 0 500 ns 

Vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

T If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V),there is a potential logo Into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and Vee= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA=2s•e SN54He164 SN74He164 

PARAMETER Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 - V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

lbH·-4mA 4.5V 3.98 4.3 3.7 3.84 

loH=-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL=20µA 4.5V 0.001 0.1 0.1 0.1 

Vol V1 = V1H orV1L 6V 0.001 0.1 0.1 0.1 v 

loL•4mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1=Vccoro, lo·O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 
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SN54HC164, SN74HC164 
S·BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

SCLS115A- DECEMBER 1982-REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted} 

TA= 2s·c SN54HC164 SN74HC164 Vee 
MAX 

UNIT 
MIN MIN MAX MIN MAX 

2V o 6 o 4.2 o 5 

fclock Clock frequency 4.5V o 31 o 21 o 25 MHz 

6V o 36 o 25 o 28 

2V 100 150 125 

CLR low 4.5V 20 30 25 

6V 17 25 21 
lw Pulse duration ns 

2V 80 120 100 

CLK high or low 4.5V 16 24 20 

6V 14 20 18 

2V 100 150 125 

Data 4.5V 20 30 25 

Setup time before CLKi 
6V 17 25 21 

lsu ns 
2V 100 150 125 

CLR inactive 4.5V 20 30 25 

6V 17 25 21 

2V 5 5 5 

th Hold time, data after CLKi 4.5V 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA :2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 6 10 

fmax 4.5V 31 54 

6V 36 62 

2V 140 

IPHL CLR AnyQ 4.5V 28 

6V 24 

2V 115 

!pd CLK AnyQ 4.5V 23 

6V 20 

2V 38 

It 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

PARAMETER 

~TEXAS 
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SN54HC164 SN74HC164 

MAX MIN MAX MIN MAX 
UNIT 

4.2 5 

21 25 MHz 

25 28 

205 295 255 

41 59 51 

35 51 46 
ns 

175 265 220 

35 53 44 

30 45 38 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 135 pF 
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8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

SCLS115A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Teat 
Under Test -i Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

lnput_j 50% \~~---- ::C 

Refe:: _____ /i50% \_::c 
I+ tau ..I+- th --...i 

I+ lpLH ..i I+- tPHL ~ 
In-phi- I ~II I -- VoH 

- ftN>L 90o/oh Output I sew: I ..,,.,. I I 50% 
I 10%- I I I i..2_ VoL 
I ~ 14--tr I ~ ~tr 

I I 
Data I ---Vee 

50% I 90% 90% I 50% Input 1 1 Oo/o 
I I OV 

-..j 14--- tr ~ ~tr 
VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

j4- tPHL -+! j4- tpLH -+I 
90% (sL 50o/o 50% j(90:z VoH 

j ):~-1.:.;0%--.---1:.:0o/om;;.;ifi:- ~t----~- VoL 
~ j4- tr --...; 14-- tr 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL Includes probe and test-fixture capacitance. 

5-226 

B. Phase relationships between waveforms were chosen arbitrarily. All Input pulses are supplied by generators having the following 
characteristics: PAR s 1 MHz, Zo • 50 0. tr• 6 ns, tf z 6 ns. 

C. For clock Inputs, fmax is measured when the Input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as !pd-

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 666303 • DALLAS, TEXAS 75285 



SN54HC165, SN75HC165 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS116A- DECEMBER 1982 - REVISED JANUARY 1996 

• Complementary Outputs 
• Direct Overriding Load (Data) Inputs 
• Gated Clock Inputs 
• Parallel-to-Serial Data Conversion 
• Package Options Include Plastlc 

Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastlc (N) and Ceramic (J) 
300-mil DIPs 

description 

The 'HC165 are 8-bit parallel-load shift registers 
that, when clocked, shift the data toward a serial 
(QH) output. Parallel-in access to each stage is 
provided by eight individual direct data (A-H) 
inputs that are enabled by a low level at the 
shift/load (SH/LD) input. The 'HC165 also feature 
a clock-inhibit (CLK INH) function and a 
complementary serial (QH) output. 

Clocking is accomplished by a low-to-high 
transition of the clock (CLK) input while SH/LD is 
held high and CLK INH is held low. The functions 
of CLK and CLK INH are interchangeable. Since 
a low CLK and a low-to-high transition of CLK INH 
also accomplish clocking, CLK INH should be 
changed to the high level only while CLK is high. 
Parallel loading is inhibited when SH/LD is held 
high. While SH/LD is low, the parallel inputs to the 
register are enabled independently of the levels of 
the CLK, CLK INH, or serial (SER) inputs. 

SN54HC165 ••. J OR W PACKAGE 
SN74HC165 ... D, N, OR PW PACKAGE 

(TOPVIEW) 

SH/LD 1 16 Vee 
CLK 2 15 CLKINH 

E 3 14 D 
F 4 13 c 
G 5 12 B 
H 6 11 A 

QH 7 10 SER 
GND 8 

SN54HC165 .•. FK PACKAGE 
(TOPVIEW) 

E D 
F 5 c 

NC 6 NC 
G 7 B 

H A 

1J~ ~ J ffi 
(!) en 

NC - No internal connection 

The SN54HC165 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HC165 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
FUNCTION 

SH/LD CLK CLKINH 

L x x Parallel load 

H H x No change 

H x H No change 

H L i Shiftt 

H i L Shiftt 

t Shift= content of each internal register shifts 
toward serial output OH· Data at SER is 
shifted into the first register. 

~TEXAS 
INSTRUMENTS 
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logic symbolt 

SHILO 

CLKINH 
CLK 

SER 

A 

B 

c 
D 

E 

F 

G 

H 

1 

15 

2 

10 

11 

12 

13 

14 

3 

4 

5 

6 

SRG8 
...i::,J C1 [LOAD] 

0 c~-: 
20 

10 

10 

10 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

logic diagram (positive logic) 

Pin numbers shown are for the D, J, N, PW, and W packages. 
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SN54HC165, SN75HC165 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS116A-DECEMBER 1982-REVISED JANUARY 1996 

typical shift, load, and Inhibit sequence 

Data 
Inputs 

CLK 

CLKINH 

SER L 

SH/LO--µ 

A----'fHl...._~-+-~~~~~~~~~~~~~ 
I 

B IL 

c~...._~--~~~~~~~~~~~~~ 
I 

D L 

E_s., 
I --~~--~~~~~~~~~~~~~~~~-

! 
F L 

I 
a___J]Hl.__~""'""'~~~~~~~~~~~~~~-

H ----1iH'l--~~-+-~~~~~~~~~~~~~~~~~-
I 

H 

QH L L 

I.- Inhibit-•~------- Serial Shift-------

Load 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, T519 .••.••.••........•...••.......•................•... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mil13, 

except for the N package, which has a trace length of zero. 
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S·BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS116A- DECEMBER 1982 - REVISED JANUARY 1996 

recommended operating conditions 

SN54HC165 SN74HC165 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 
Vcc=2V 1.5 1.5 

V1H High-level input voltage Vec=4.5V 3.15 3.15 v 
Vcc=6V 4.2 4.2 

Vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 
Vee= 6 v 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 

Vcc='i. v 0 1000 0 1000 

tit Input transition (rise and fall) time Vcc=4.5V 0 500 0 500 ns 

Vce=6 v 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 'C 

t If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and Vee= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

11 

ice 

Ci 

5-230 

TEST CONDITIONS Vee 
TA :25'C 

V1 = V1H orV1L 

V1 = V1H orV1L 

V1 =Vee oro 

V1 =Vecoro, 

MIN TYP 

2V 1.9 1.998 

loH=-20µA 4.5V 4.4 4.499 

6V 5.9 5.999 

IOH=-4mA 4.5V 3.98 4.3 

IQH =-5.2mA 6V 5.48 5.8 

IOL = 20 µA 

loL=4 mA 

IOL=5.2 mA 

lo=O 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2 Vto 6 V 3 

~ThXAS 
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SN54HC165 SN74HC165 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 
0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pF 



SN54HC165, SN75HC165 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS116A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s·c SN54HC165 SN74HC165 
Vee 

MIN MAX MIN MAX 
UNIT 

MIN MAX 
2V 0 6 0 4.2 0 5 

fclock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 29 

2V 80 120 100 

SH/LO low 4.5V 16 24 20 

6V 14 20 17 
tw Pulse duration ns 

2V 80 120 100 

CLK high or low 4.5V 16 24 20 

SV 14 20 17 

2V 80 120 100 

SH/LO high before CLKi 4.5V 16 24 20 

6V 14 20 17 

2V 40 60 50 

SER before CLKi 4.5V 8 12 10 

6V 7 10 9 

2V 100 150 125 

tsu Setup time CLK INH low before CLKi 4.5V 20 30 25 ns 

6V 17 25 21 

2V 40 60 50 

CLK INH high before CLKi 4.5V 8 12 10 

6V 7 10 9 

2V 100 150 125 

Data before SH/LO.I, 4.5V 20 30 25 

6V 17 26 21 

2V 5 5 5 

SER data after CLKi 4.5V 5 5 5 

6V 5 5 5 
th Hold time ns 

2V 5 5 5 

PAR data after SH/LO.I, 4.5v 5 5 5 

6V 5 5 5 

~lExAs 
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switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA =25°C 
PARAMETER (INPUT) (OUTPUT) Vee 

MIN TYP 

2V 6 13 

fmax 4.5V 31 50 
6V 36 62 

2V 80 

SH/LO 0Hor0H 4.5V 20 

6V 16 

2V 75 

lpd CLK OH or OH 4.5V 15 

6V 13 
2V 75 

H OH or OH 4.5V 15 

6V 13 

2V 38 

It Any 4.5V 8 
6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-232 

PARAMETER 
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MAX MIN MAX MIN MAX 
UNIT 

4.2 5 
21 25 MHz 

25 29 

150 225 190 

30 45 38 

26 38 32 

150 225 190 

30 45 38 ns 

26 38 32 
150 225 190 

30 45 38 
26 38 32 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 75 pF 
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PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test~ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

High-Level~-- Vee 
Pulse 50% 50% 

I I ov 
:._tw~ 

Low-Level~I Vee 
Pulse 50% 50% 

---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

lnpu~ 50% ~ 50;.- - - - - ::C 

~ tPLH ~ ~ tPHL -+: 
Rere~~: _____ t 50% '-=:~ ln.phaee I :Iii I ~ VoH 90% 90% 

output I 50%: I I I 50% 
I 10% - I I I ~ VoL 

I+ tau ~ lh --911 I ----i I"- tr I --+! r--- tr 
14- tpHL --i 14'- tPLH -+I I I 

oats I 90% 90% ---Vee 
lnput 1goo'- I I 5'm' 

I I ov 
Out-of·Phaee 

Output 
90% ~ 50% 50%:.r- VoH 

j ll"--1.-0._%.._ __ 1.-o._%_,fl"--l-t-_---:- VoL 

--..j j4- tr ~ :.-tr --+! ~tr --.; 14- tr 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Z() = 50 0. tr z 6 ns, If - 6 ns. 
C. For clock inputs, lmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement 
E. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Synchronous Load 

• Direct Overriding Clear 

• Parallel-to-Serial Conversion 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

The 'HC166 parallel-in or serial-in, serial-out 
registers feature gated clock (CLK, CLK INH) 
inputs and an overriding clear (CLR) input. The 
parallel-in or serial-in modes are established by 
the shift/load (SH/LO) input. When high, SH/LO 
enables the serial (SER) data input and couples 
the eight flip-flops for serial shifting with each 
clock (CLK) pulse. When low, the parallel 
(broadside) data inputs are enabled, and 
synchronous loading occurs on the next clock 
pulse. During parallel loading, serial data flow is 
inhibited. Clocking is accomplished on the 
low-to-high-level edge of CLK through a 2-input 
positive-NOR gate permitting one input to be used 
as a clock-enable or clock-inhibit function. Holding 
either CLK or CLK INH high inhibits clocking; 
holding either low enables the other clock input. 
This allows the system clock to be free running, 
and the register can be stopped on command with 
the other clock input. CLK INH should be changed 
to the high level only when CLK is high. CLR 
overrides all other inputs, including CLK, and 
resets all flip-flops to zero. 

SN54HC166, SN74HC166 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS117A-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC166 ... J OR W PACKAGE 
SN74HC166 ... DORN PACKAGE 

(TOP VIEW) 

SER 1 16 Vee 
A 2 15 SH/LD 
B 3 14 H 
c 4 13 QH 
D 5 12 G 

CLK INH 6 11 F 
CLK 7 10 E 
GND 8 9 CLR 

SN54HC166 ... FK PACKAGE 
(TOP VIEW) 

B 
3 2 1 20 19 

H 4 18 
c 5 17 QH 

NC 6 16 NC 
D 7 15 G 

CLKINH 8 14 F 
9 10 11 12 13 

--'Z Z--' 
:..:: Cl (.)la: w 
(.) (.') (.) 

NC - No internal connection 

The SN54HC166 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HC166 is characterized for operation from -40°C to 85°C. 

~O:.CTI~'[! ;;:=:,. ~cu:O"/!.: ::ie==-= 
111ndard warranty. Production proc:Onlng doeo not neceasa~ly Include 
tMting of all paramo1111. ~TEXAS 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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CLR 

L 

H 

H 

H 

H 

H 

logic symbolt 

SHILO 

x 
x 
L 

H 

H 

x 

CLR 

SH/LO 

CLKINH 

CLK 

SER 

A 

B 

c 
0 

E 

F 

G 

H 

FUNCTION TABLE 

INPUTS 

CLK INH CLK SER 
PARALLEL 

A ... H 

x x x x 
L L x x 
L i x a ... h 

L i H x 
L i L x 
H i x x 

9 1',. SRGS R 
15 

G M1 [Shift] 

6 
M2 [Load] 

7 ~ 1 

C311-+C: 

2 
1, 30 

3 
2,30 

4 
2,30 

5 

10 

11 

12 

14 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. · 
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OUTPUTS 

INTERNAL 

QA Qe 
QH 

L L L 

0Ao aso 0Ho 

a b h 

H 0An 0Gn 

L 0An 0Gn 

0Ao aso 0Ho 
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SN54HC166, SN74HC166 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 
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logic diagram (positive logic) 

A B c D E F G H 

2 3 4 5 10 11 12 14 

Pin numbers shown are for the D, J, N, and W packages. 

typical clear, shift, load, inhibit, and shift sequence 

CLK 

CLKINH~--~i~~~~~~~-+~~+-~ ....... -+-~~~~~~~~-
CLR -i-1 I 

Parallel 
Inputs 

SER __i_rT1 
SH/LO i0 

A ~~I ~ ...... :~~~~~~~~-+-~--rHil--~._..,_~~~~~~~~~~ 
I LI 

B ~.__~--~~~~~~~~---~--.__~.-...;-~~~~~~~~~~ 

c --1--~1--~~~~~~~-+---'nrP~---+-------------------~ 
D LI 

E f'HTl~--...... --+----------~--~~~ 
F LI 

G .....,:i----+----------------........ 1--.... fH'ti~----+--+-------------------~ 
QH

H -_-41---~-i-~----~--~~~+~~--~H~----+--+----------~------~ 
j hJ Hl.J:..JHl..!:.. 

Clear 

Serial Shift - ---1>Ml j}nhlblt~I -- -~ ~- 14 Serial Shift 

Load 

~TEXAS 
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absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package . . . . . . . . . . . . . . . . . . . . 1.1 W 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyon,1 those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC166 SN74HC166 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc=2V 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 
Vcc=6V 4.2 4.2 

vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

vcc=6V 0 1.8 0 1.8 

V1 Input voltage 0 vcc 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vcc=2 v 0 1000 0 1000 

tt:i: !nput transition (rise and fa!!) time Vee= 4.5 v 0 500 0 500 ns 

Vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

:f: If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and V cc= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS117A- DECEMBER 1982- REVISED JANUARY 1998 

electrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HC166 SN74HC166 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH •-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 • V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH•-4mA 4.5V 3.98 4.3 3.7 3.84 

IQH •-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

1QL•20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL•4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL•5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 •Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 •Vee oro, 10-0 6V 8 160 80 µA 

Cj 2Vto6V 3 10 10 10 pF 

~lExAs 
INSTRUMENTS 
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SN54HC166, SN74HC166 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS117A- DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

lh Hold time 

5-240 

Vee 
2V 

4.5V 

6V 

2V 
CLR low 4.5V 

6V 
2V 

CLK high or low 4.5V 

6V 
2V 

SH/LD high before CLKi 4.5V 

6V 

2V 
SER before CLKi 4.5V 

6V 
2V 

CLK INH low before CLKi 4.5V 
. 6V 

2V 
Data before CLKi 4.5V 

6V 
2V 

CLR inactive before CLKi 4.5V 

6V 
2V 

SH/LD high after CLKi 4.5V 

6V 

2V 
SER after CLKi 

' 
4.5V 

6V 

2V 

CLK INH high after CLKi 4.5V 

6V 

2V 
Data after CLKi 4.5V 

6V 

~1ExAs 
INSTRUMENTS 

TA=25°C 

MIN MAX 

0 6 

0 31 
0 36 

100 

20 
17 

80 
16 

14 
145 

29 

25 

80 

16 
14 

100 

20 

17 

80 
16 
14 

40 

8 

7 

0 

0 

0 

5 

5 
5 

0 

0 

0 
5 

5 
5 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC166 SN74HC166 

MIN MAX MIN 
UNIT 

MAX 

0 4.2 0 5 
0 21 0 25 MHz 

0 25 0 29 
150 125 

30 25 
26 21 

ns 
120 100 
24 20 
20 17 

220 180 

44 36 

38 31 
120 100 

24 20 
20 17 

150 125 

30 25 ns 

26 21 

120 100 
24 20 
20 17 

60 50 

12 10 

10 9 
0 0 

0 0 

0 0 
5 5 
5 5 
5 5 

ns 
0 0 

0 0 

0 0 

5 5 
5 5 
5 5 



SN54HC166, SN74HC166 
B·BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS117A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 6 11 

fmax 4.5 v 31 36 

6V 36 45 

2V 62 

IPHL CLR QH 4.5V 18 

6V 13 

2V 75 

!pd CLK QH 4.5V 15 

6V 13 

2V 38 

It Any 4.5V 8 

6V 6 

operating characteristics, TA= 25°C 

c Power dissipation capacitance 

PARAMETER 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC166 SN74HC166 
UNIT 

MAX MIN MAX MIN MAX 

4.2 5 

21 25 MHz 

25 29 

120 180 150 

24 36 30 ns 

20 31 26 

150 225 190 

30 45 38 ns 

26 38 32 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 50 pF 

5-241 



SN54HC166, SN74HC166 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 

SCLS117A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From .. Output ___, 1'. eat 
Under Test ..L Point 

I CL:50pF 
_ {seeNoteA) 

LOAD CIRCUIT 

Hlgh·Lwel~·--- Vee 
Pu lee 50% 50% · 

I · I ov 
:~tw~ 

Low-L-1~1 I ·Vee 
Pu lee 50% 50% 
. ---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

lnpu'_/( 50% ~ ~ - --- - ::C 

Refe~~: _____ J 50% . \_::c 
I+ teu. -.i+- .'h ~ 

I+ tPLH +I 14- tPHL --: 

1n-Phaae I ~I I 90o/obvoH 
Output I 50% 90% I . I 50% 

I 111% I I I "'"-. . VoL 
I ~ 14- tr 1 -+J ,...-:- tt 

I I 
Data 1 90% 90% ---Vee 
Input 50% · I 50% 

1 I I OV 
--..: i+- tr -.i I+- tf 

VOLTAGE WAVEFORMS 

OUt-of·Phaee 
OUtplit 

14- tpHL ~ 14"" tPLH ~ 

90% '15L 500/o. 50% ~ VoH 
.i):Jiio-.1.,.0'Yo......, ___ 1.,.0%.....,fF-f._t-.:... _:_-:-- VoL 

-+J j4-'- tf -+j f+- tr 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo • 50 a, tr• 6 ns, tf • 6 ns. 
C. For clock Inputs, fmax Is measured when the Input duty cycle is 50o/o. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as lixl· 

Figure 1. Load Circuit and Voltage Wavefonns 

="lExAs INSTRUMENTS 
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• Contain Six Flip-Flops With Single-Rall 
Outputs 

• Appllcatlons Include: 
- Buffer/Storage Registers 
- Shift Registers 
- Pattern Generators 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These monolithic positive-edge-triggered D-type 
flip-flops have a direct clear (CLR) input. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the transition time of the positive-going edge of 
CLK. When CLK is at either the high or low level, 
the D input has no effect at the output. 

The SN54HC174 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC174 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 

CiJi CLK D Q 

L x x L 

H i H H 

H i L L 

H L x Oo 

~1ExAs 
INSTRUMENTS 

SM54HC174,SN74HC174 
HEX D-TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS119A- D.EcEMBEfi 982 - REVISED JANUARY 1996 

SN54HC174 ••• J OR W PACKAGE 
SN74HC174 ••• DORN PACKAGE 

(TOPVIEW) 

CLR L Vee 
10 2 60 
1D 3 60 
20 4 50 
20 5 50 
30 6 40 
30 7 40 

GNO 8 CLK 

SN54HC174 ••• FK PACKAGE 
(TOPVIEW) 

1D 
20 
NC 
20 
30 

~1~ ~ JSg 

ocux:...Jo 
<'>(5Zu""" 

NC - No intemal connection 

60 
50 
NC 
50 
40 

Copyright«:> 1996, Texas Instruments Incorporated 
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SN54HC174,SN74HC174 
HEX.D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS119A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

Ci:R 
CLK 

1D 

2D 

3D 

4D 

5D 

6D 

1 

9 

3 

4 

6 

11 

13 

14 

_h.I R 

l C1 -s_ 
1D 

t This symbol ls In accordance with ANSlllEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

CLK-9----1 

1D 3 1D 
-+--<I> C1 

R 

'-v--' 
To Five Other Channels 

Pin numbers shown are for the D, J, N, and W packages. 

2 

5 

7 

10 

12 

15 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or v, >Vee) (see Note 1) ........•........................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ..............................•. ±20 mA 
Continuous output current, lo (Vo= o to Vee) ...•.......................................... ±25 mA 
Continuous current through Vee or GND .........•........................•................ ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package . . . . . . . • . . . . . . . . . . . . 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under •recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 

5-244 

2. The maximum package power dissipation Is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~ThxAs 
INSTRUMENTS. 
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recommended operating conditions 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage Vee= 4.5 v 

Vee= 6V 

vcc = 2 v 

V1L Low-level input voltage Vee= 4.5 v 

Vcc=6V 

V1 Input voltage 

Vo Output voltage 

Vcc=2 v 

It Input transition (rise and fall) time Vee= 4.5 v 

Vee= 6 v 

TA Operating free-air temperature 

SN54HC174, SN74HC174 
HEX D· TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS119A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC174 SN74HC174 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 oc 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

It 

tee 

Ci 

TEST CONDITIONS 

IOH =-20 µA 

V1 = V1H or V1L 

IOH=-4 mA 

IQH =-5.2 mA 

IOL=20 µA 

Vt = VtH or VtL 

1QL=4 mA 

IOL=5.2 mA 

Vt=Vccoro 

V1=Vecoro, lo=O 

TA= 25°C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2 V to 6 V 3 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC174 SN74HC174 

MAX MIN MAX 
UNIT 

MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pF 
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SN54HC174, SN74HC174 
HEX D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS119A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted} 

TA= 2s0 e SN54He174 SN74He174 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 6 0 4.2 0 5 

fclock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 29 

2V 80 120 100 

CLR low 4.5V 16 24 20 

6V 14 20 17 
lw Pulse duration ns 

2V 80 120 100 

CLK high or low 4.5V 16 24 20 

6V 14 20 17 

2V 100 150 125 

Data 4.5V 20 30 25 

Setup time before CLKi 
6V 17 25 21 

isu ns 
2V 100 150 125 

CLR inactive 4.5V 20 30 25 

6V 17 25 21 

2V 0 0 0 

th Hold time, data after CLKi 4.5V 0 0 0 ns 

6V 0 0 0 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA :2s0 e 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 6 9 

fmax 4.5V 31 44 

6V 36 50 

2V 58 

CLR Any 4.5V 17 

6V 14 
lpct 

2V 58 

CLK Any 4.5V 17 

6V 14 

2V 38 

It Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per flip-flop 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54He174 SN74He174 
UNIT 

MAX MIN MAX MIN MAX 

4.2 5 

21 25 MHz 

25 29 

160 240 200 

32 48 40 

27 41 34 
ns 

160 240 200 

32 48 40 

27 41 34 

75 110 90 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 27 pf 



SN54HC174, SN74HC174 
HEX D· TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS119A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu~ 50% 

14-- tPLH 

~50;.-----::c 

1 14- tPHL ~ 
Refe~~;: _____ f: 50% ~ ::C 

In-Phase I 
Output I 

,.---+---"""!!ll::i--- VoH 
50% I 90% I 90% I 50% 

10% I I I 10% VoL 
I ~ j4-tr I -+! !+-tt 14- tsu +!+- th --+I 

I I 
Data I 90% 90% ---Vee 

Input 50% I I 50% 
10% I I 10% ov 
_.j 14- tr --.i :.- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

j4- tPHL ~ 14- tPLH --+! 
90% I I 50% 

I ~1.-o•_v. _____ """F-

-+i j+-tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 0, tr = 6 ns, If • 6 ns. 
C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and !pH L are the same as lpej. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Contain Four Fllp-Flops With Double-Rall 
Outputs 

• Applications Include: 
- Buffer/Storage Registers 
- Shift Registers 
- Pattern Generators 

• Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outllne (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These monolithic positive-edge-triggered D-type 
flip-flops have a direct clear (CLR) input. The 
'HC175 feature complementary outputs from 
each flip-flop. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
{CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the transition time of the positive-going edge of 
CLK. When CLK is at either the high or low level, 
the D input has no effect at the output. 

The SN54HC175 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC175 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

SN54HC175,SN74HC175 
QUADRUPLE D-TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS299 - JANUARY 1996 

SN!i4HC175 ••• J OR W PACKAGE 
SN74HC175 ••• D, N, OR PW PACKAGE 

{rOPVIEW) 

cm 1 16 Vee 
10 2 15 40 
10 3 14 40 
1D 4 13 40 
20 5 12 30 
20 6 11 30 
20 7 10 30 

GNO 8 9 CLK 

SN54HC175 •.• FK PACKAGE 
{rOPVIEW) 

QI~~~~ 
10 

3 2 1 20 19 
40 4 18 

1D 5 17 40 
NC 6 16 NC 
20 7 15 30 
20 8 14 30 

9 10 11 12 13 

oco~o 
(\I~ z 0 C') 

NC - No internal connection 

INPUTS OUTPUTS 

CLR CLK D Q Q 

L x x L H 

H 1' H H L 

H 1' L L H 

H L x Oo Oo 

~lExAs 
INSTRUMENTS 

Copyright c 1996, Texas Instruments Incorporated 

POST OFFICE BOX 665303 • DALLAS, TEXAS 75265 5-249 



SN54HC175,SN74HC175 
QUADRUPLE D·TYPE FLIP·FLOPS 
WITH CLEAR 
SCLS299-JANIJARY 1996 

logic symbolt 

CiJi 
CLK 

10 

20 

30 

40 

1 

9 

4 

5 

12 

13 

.bfR 

-.:; C1 

10 h.. 

h.. 

2 

3 

7 

6 

10 

11 

15 

14 

1Q 

1a 
2Q 

2Gi 
3Q 

3Gi 
4Q 

4G'i 

tThis symbol ls In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin nl!mbers shown are for the D, J, N, PW, and W packages. 

logic diagram {positive logic) 

10 4 

'--y--/ 
To Three Other Channels 

Pin numbers shown are for the D, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .•................•.•......•.............................. -0.5 V to 7 V 
Input clamp current, lrK (V1 < O or Vr >Vee> (see Note 1) ............•....................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ....•. , ....••.......••........•. ±20 mA 
Continuous output current, lo (Vo= o to Vee) .... ~ .....•.........•.•.•..•.................• ±25 mA 
Continuous current through Vee or GND .....................•...•...........•...........•. ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .....•.............. 1.3 W 

N package .•.•.........••.•... 1.1 W 
PW package ..•...........•.•. 0.5 W 

Storage temperature range, Tstg ...................•.•.........•......•...•..•..••• -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under •recommended operating conditions• Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-250 

2. The maximum package power dissipation Is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TExAs 
INSTRUMENTS 

POST OFFICE BOX 86l5303 • DALLAS, TEXAS 76266 



recommended operating conditions 

Vee Supply voltage 

vcc=2v 

V1H High-level input voltage vcc=4.5V 

vcc-6V 

vcc=2v 

V1L Low-level input voltage vcc-4.5V 

vcc=6V 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

It Input transition (rise and fall) time Vcc•4.5V 

vcc=6V 

TA Operating free-air temperature 

SN54HC175, SN74HC175 
QUADRUPLE D· TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS299 - JANUARY 1996 

SN54HC175 SN74HC175 

MIN NOM MAX MIN NOM MAX 
UNIT 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA:25°C SN54HC175 SN74HC175 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH ·-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H orV1L 6V 5.9 5.999 5.9 5.9 v 

loH=-4mA 4.5V 3.98 4.3 3.7 3.84 

loH=-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL=20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H orV1L 6V 0.001 0.1 0.1 0.1 v 

IOL•4 mA 4.5V 0.17 0.28 0.4 0.33 

IOL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

~TEXAS 
INSTRUMENTS 
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SN54HC175, SN74HC175 
QUADRUPLE D· TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS299 - JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°C SN54He175 SN74HC175 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 6 0 4.2 0 5 

I clock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 29 

2V 80 120 100 

CLR low 4.5V 16 24 20 

6V 14 20 17 
tw Pulse duration ns 

2V 80 120 100 

CLK high or low 4.5V 16 24 20 

6V 14 20 17 

2V 100 150 125 

Data 4.5V 20 30 25 

Setup time before CLKi 
6V 17 25 21 

lsu ns 
2V 100 150 125 

CLR inactive 4.5V 20 30 25 

6V 17 25 21 

2V 0 0 0 

th Hold time, data after CLKi 4.5V 0 0 0 ns 

6V 0 0 0 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA :25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 6 12 

fmax 4.5V 31 50 

6V 36 60 

2V 52 

CLR Any 4.5V 15 

6V 13 
tpd 

2V 58 

CLK Any 4.5V 16 

6V 13 

2V 38 

It Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per flip-flop 

-!/> ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC175 SN74HC175 
UNIT 

MAX MIN MAX MIN MAX 

4.2 5 

21 25 MHz 

25 29 

150 255 190 

30 45 38 

26 38 32 

150 255 
ns 

190 

30 45 38 

26 38 32 

75 110 90 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 30 pF 



SN54HC175, SN74HC175 
QUADRUPLE D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS299 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test ~Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu~ 50% 

1+ tpLH I 

~;;.-----::c 

-Vee 
Refe~~;C.:: ____ __,f: 50% \_ o V 

In-Phase I 
Output I 

+: ~ IPHL-+: 
1-r'"~-T--~~::i--- VoH 

50% I 9oo/o I 90% I 50% 
10% I I I 10% v 

I ~ j4--tr I ~ J4-tt OL I+ tsu .--- th --.I 
I I D ta I ---Vee 

a 5oo/o I 9oo/o 90% I 50% 
lnput10% 10o/c I I • ov 

--.: j4- tr -+I !+-- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

j4- tpHL ~ \4- tPLH -+I 
90% I I 50% 

I 10% 

~ ;+-tt 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacnance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :5 1 MHz, Zo = 50 Q, Ir = 6 ns, If = 6 ns. 
C. For clock inputs, !max is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

• Single Down/Up Count-Control Line 

• Look-Ahead Circuitry Enhances Speed of 
Cascaded Counters 

• Fully Synchronous In Count Modes 

• Asynchronously Presettable With Load 
Control 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC191 are 4-bit synchronous, reversible, 
up/down binary counters. Synchronous counting 
operation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when 
instructed by the steering logic. This mode of 
operation eliminates the output counting spikes 
normally associated with asynchronous (ripple
clock) counters. 

The outputs of the four flip-flops are triggered on 
a low-to-high-level transition of the clock (CU<) 
input if the count-enable (CTEN) input is low. A 
high at CTEN inhibits counting. The direction of 
the count i~ determined bi_ the level of the 
down/up (D/U) input. When D/U is low, the counter 
counts up, and when D/U is high, it counts down. 

SCLS121A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC191 ... J OR W PACKAGE 
SN74HC191 ... DORN PACKAGE 

(TOP VIEW) 

B 1 Vee 
09 2 A 

QA 3 CLK 
CTEN 4 RCO 

D/U 5 MAX/MIN 

Oc 6 LOAD 

Oo 7 c 
GND 8 D 

SN54HC191 ... FK PACKAGE 
(TOP VIEW) 

D/U 

Oc 

CD () 8 
Oa:!Z><C 

OCl()Cl() 
ozz 

C!l 

NC - No internal connection 

CLK 
RCO 
NC 
MAX/MIN 

These counters feature a fully independent clock circuit. Change at the control (CTEN and D/LJ) inputs that 
modifies the operating mode have no effect on the contents of the counter until clocking occurs. The function 
of the counter is dictated solely by the condition meeting the stable setup and hold times. 

These counters are fully programmable; that is, each of the outputs can be preset to either level by placing a 
low on the load (LOAD) input and entering the desired data at the data inputs. The output changes to agree with 
the data inputs independently of the level of CLK. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset inputs. 

Two outputs are available to perform the cascading function: ripple clock (RCO) and maximum/minimum 
(MAX/MIN) count. MAX/MIN produces a high-level output pulse with a duration approximately equal to one 
complete cycle of the clock while the count is zero (all outputs low) counting down, or maximum (9 or 15) 
counting up. RCO produces a low-level output pulse under those same conditions, but only while CLK is low. 
The counters can be easily cascaded by feeding RCO to CTEN of the succeeding counter if parallel clocking 
is used, or to CLK if parallel enabling is used. MAX/MIN can be used to accomplish look ahead for high-speed 
operation. 

The SN54HC191 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC191 is characterized for operation from -40°C to 85°C. 

~~~~~CTJ~1o~~1! .:r=:.1~;~:: 1.=!1:~~.:.~ 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments lncorpora1ed 
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SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121 A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

CTEN 

D/U 

CLK 

A 

B 

c 
D 

4 

5 

14 

11 

15 

1 

10 

9 

..b G1 CTRDIV16 

~ 
M2[DOWN] 2(CT:O)Z6 

1-1 M3[UP] 3(CT:15)Z6 

L. 1,2-11,3+ 

G4 6,1,4 

..b C5 
~ _r: 
50 [1) 

(2] 

(4] 

[8] 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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12 
MAX/MIN 

13 

3 

2 

6 

7 



logic diagram (positive logic) 

Pin numbers shown are for the D, J, N, andWpackages. 

SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

~TEXAS 
INSTRUMENTS 

SCLS121A- DECEMBER 1982 - REVISED JANUARY 1996 

>-<11---12- MAX/MIN 

u--13-RCO 
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SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121 A - DECEMBER 1982 - REVISED JANUARY 1996 

typical load, count, and inhibit sequence 

5-258 

The following sequence is illustrated below: 

1 . Load (preset) to binary 13 

2. Count up to 14, 15 (maximum), 0, 1, and 2 

3. Inhibit 

4. Count down to 1, 0 (minimum), 15, 14, and 13 

Data 
Inputs 

Data 
Outputs 

LOAD~ 

A i--t-tr-------------------------
__J i i~--------------------------1 1r--------------------------

e I 1- ----------------
! I -------------

c _J i i L---------------------~----
D _J l L-------------------------
--.._ 1 

CLK I 
I I 

D/LI ---T-___ T _________ _ 

CTEN :::i-.... n ______ __,, 
I 

QA I 

ae :::JJ---.__ _ __,I i l""i __ __. 
j 11 : I 

ac -- II I I 
~ 11 I 

aD -- 11 I I 
-- 11 '----~l-----ll--1""1 ---

L 

MAX/MIN --=i 11 n I 11 n 
- I' II · · j · -----

Rco - 4 . I I u----,--__.I.__ ... , --u.------
---1 II I 

I 13 I I 14 15 o 1 2 1 2 I 2 I 1 o 15 14 13 

' U · Count Up !Ill~ Ill~ ~ . Count Down ~I 0..-- Inhibit I 14-- --J 

Load 

~ThXAS 
INSTRUMENTS 
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SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121A-DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vccl (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HC191 SN74HC191 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vcc=2V 1.5 1.5 

V1H High-level input voltage Vcc=4.5V 3.15 3.15 v 

Vee= s v 4.2 4.2 

vcc=2v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

Vee= sv 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0. Vee v 

Vee= 2 v 0 1000 0 1000 

tt+ Input transition (rise and fall) time vcc = 4.5 v 0 500 0 500 ns 

Vee= s v 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·c 

+If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1 000 ns and V cc= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 

~TEXAS 
INSTRUMENTS 
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SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121A~ DECEMBER 1982-REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54HC191 SN74HC191 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH=-4mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ice V1 =Vccoro, 10-0 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

~ThxAs 
INSTRUMENTS 
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SN54HC191, SN74HC191 
4·BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

Vee 
TA= 25°e 

MIN 

2V 0 

4.5V 0 

6V 0 

2V 120 

LOAD low 4.5 v 24 

6V 21 

2V 120 

CLK high or low 4.5V 24 

6V 21 

2V 150 

Data before LOADi 4.5 v 30 

6V 25 

2V 205 

CTEN before CLKi 4.5V 41 

6V 35 

2V 205 

D/U before CLKi 4.5V 41 

6V 35 

2V 150 

LOAD inactive before CLKi 4.5V 30 

6V 25 

2V 5 

Data after LOADi 4.5V 5 

6V 5 

2V 5 

CTEN after CLKi 4.5V 5 

6V 5 

2V 5 

D/U after CLKi 4.5V 5 

6V 5 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALL.AS, TEXAS 75265 

MAX 

4.2 

21 

24 

SN54He191 SN74He191 

MIN MAX MIN 
UNIT 

MAX 

0 2.8 0 3.3 

0 14 0 17 MHz 

0 16 0 19 

180 150 

36 30 

31 26 
ns 

180 150 

36 30 

31 26 

230 188 

46 38 

38 32 

306 255 

61 51 

53 44 
ns 

306 255 

61 51 

53 44 

225 190 

45 38 

38 32 

5 5 

5 5 

5 5 

5 5 

5 5 ns 

5 5 

5 5 

5 5 

5 5 
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SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121A- DECEMBER 1982-REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 4.2 8 

fmax 4.5V 21 42 
6V 24 48 

2V 130 
LOAD AnyQ 4.5V 40 

6V 33 
2V 135 

A, B, C,orD aA.as.ac. 4.5 v 36 
orQo 

6V 30 
2V 58 

RCO 4.5V 17 

6V 14 

2V 107 

CLK AnyQ 4.5V 31 

6V 26 
lpd 

2V 123 

MAX/MIN 4.5V 39 

6V 32 

2V 102 
RCO 4.5V 29 

D/U 
6V 24 
2V 86 

MAX/MIN 4.5V 24 

6V 20 

2V 50 
CTEN RCO 4.5V 15 

6V 13 

2V 38 

It Any 4.5V 8 
6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-262 

PARAMETER 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC191 SN74HC191 

MAX MIN MAX MIN MAX 
UNIT 

2.8 3.3 
14 17 MHz 

16 19 
264 396 330 
53 79 66 
45 67 56 

240 360 300 
48 72 60 
41 61 51 

120 180 150 

24 36 30 
21 31 26 

192 288 240 

38 58 48 

32 49 41 
ns 

252 378 315 

50 76 63 

43 65 54 
228 342 285 
46 68 57 
38 59 49 

192 288 240 

38 58 48 

32 49 41 
132 198 165 

26 40 33 

23 34 28 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 50 pf 



SN54HC191, SN74HC191 
4-BIT SYNCHRONOUS UP/DOWN BINARY COUNTERS 

SCLS121A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output __, Test 
Under Test _J_ Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu~50% \: 50;,:----- Vee 

i\ OV 

-Vee 

Refe~~~: ____ __,/i 50% \_ 0 V 

+: ~ tpHL 1 
i~=-1--~~--- VoH 

50% I 90% I 90% I 50% 

l .. IPLH 

In-Phase I 
Output I 

14- tau +J.- th --+I 
10% I I I 10% VoL 

I ~ ~tr J ~ !4-tf 
14-- IPHL ~ j4-- IPLH -+j I I 

D ta 1 ---Vee 
a 5oo;. I 90% 9oo;. I 5oo;. 

lnput10% I I 10% o V 

------LI 90"'• VoH 
Out-of-Phase 9oo;. I 50% " 

-.j 14- Ir ~ :.--- If 

Output I ""'"1 ... 0• ... v. ____ ""'I-
~~If 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :<> 1 MHz, Zo = 50 a, tr = 6 ns, If= 6 ns. 
C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54HC193, SN74HC193 
4·BIT SYNCHRONOUS UP/DOWN COUNTERS 

• Look-Ahead Circuitry Enhances Cascaded 
Counters 

• Fully Synchronous In Count Modes 
• Parallel Asynchronous Load for Modulo-N 

Count Lengths 

• Asynchronous Clear 
• Package Options Include Plastic 

Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC193 are 4-bit synchronous, reversible, 
up/down binary counters. Synchronous operation 
is provided by having all flip-flops clocked 
simultaneously so that the outputs change 
coincidentally with each other when so instructed 
by the steering logic. This mode of operation 
eliminates the output counting spikes normally 
associated with asynchronous (ripple-clock) 
counters. 

The outputs of the four flip-flops are triggered on 
a low-to-high-level transition of either count 
(clock) input (UP or DOWN). The direction of 
counting is determined by which count input is 
pulsed while the other count input is high. 

SCLS122l~o~~hB~R~2f-~E'efJ!~A~~~~9~J 
SN54HC193 •.• J OR W PACKAGE 
SN74HC193 ••• D ORN PACKAGE 

(TOP VIEW) 

B Vee 
Os 2 A 

QA 3 CLR 
DOWN 4 80 

UP 5 12 co 
Oc 6 11 LOAD 

Oo 7 10 c 
GND 8 9 D 

SN54HC193 •.. FK PACKAGE 
(TOPVIEW) 

QA 4 
DOWN 5 

NC 6 

UP 7 

Oc 8 

CD (.) 8 
OCOZ><C 

3 2 1 20 19 
18 

17 

16 

15 

14 
910111213 

Cl Cl (.) Cl (.) ozz 
(!:) 

NC - No internal connection 

CLR 
BO 
NC 

co 
LOAD 

All four counters are fully programmable; that is, each output may be preset to either level by placing a low on 
the load (LOAD) input and entering the desired data at the data inputs. The output changes to agree with the 
data inputs independently of the count pulses. This feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

A clear (CLR) input has been provided that forces all outputs to the low level when a high level is applied. The 
clear function is independent of the count and LOAD inputs. 

These counters were designed to be cascaded without the need for external circuitry. The borrow (BO) output 
produces a low-level pulse while the count is zero (all outputs low) and DOWN is low. Similarly, the carry (CO) 
output produces a low-level pulse while the count is maximum (9 or 15) and UP is low. The counters can then 
be easily cascaded by feeding BO and CO to DOWN and UP, respectively, of the succeeding counter. 

The SN54HC193 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HC193 is characterized for operation from -40°C to 85°C. 

~lExAs 
INSTRUMENTS 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC193, SN74HC193 
4-BIT SYNCHRONOUS UP/DOWN COUNTERS 

{~~~~~~~~~~ ~lI~E9il~~mARY 1996 

logic symbolt 

CLR 

UP 

DOWN 

A 

B 

c 
D 

14 

5 

4 

11 

15 

1 

10 

9 

__.._ 

L 
--L 

_t,. 

CT:O CTRDIV16 

2+ 
G1 1CT:15 b.. 

1-
G2 2CT:O b.. 

C3 
':L _r: 
30 [1] 

[2] 

[4] 

[8] 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC193, SN74HC193 
4-BIT SYNCHRONOUS UP/DOWN COUNTERS 

logic diagram (positive logic) 

CLR 

UP-5-----+----+-+-+-+-+-+-+--+--

DOWN - 4-----+----+-+-+-+-+-+-+--+----e 

Pin numbers shown are for the D, J, N, and W packages. 

~TEXAS 
INSTRUMENTS 

SCLS122l?o~~bs~R~2f_~E~J!~A~~~~~} 

12 co 

13 BO 
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SN54HC193, SN74HC193 
4-BIT SYNCHRONOUS UP/DOWN COUNTERS 

~~L~~~-~~c~£~ ~~~~e9i~~~mARY 1996 

typical clear, load, and count sequence 

The following sequence is illustrated below: 

1 . Clear outputs to o 
2. Load (preset) to binary 13 

3. Count up to 14, 15, carry, 0, 1, and 2 

4. Count down to 1, 0, borrow, 15, 14, and 13 

CLR 

Data { Inputs 

ae -~I 
Data - I I I 

Outputs 
ac -::l I I I 

- I I I 

:""i : I I 
QD I I 

I I I I 
co I I u I I 

I I I I 

I 
I 

BO I 

l0l r3l ~15 0 ~ 
Count Up 

"-..r' "-..r' 
Clear Preset 

NOTES: A. CLR overrides LOAD, data, and count inputs. 

5-268 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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SN54HC193, SN74HC193 
4·BIT SYNCHRONOUS UP/DOWN COUNTERS 

SCLS122J~D~~bB~R~982~~E~J!~A~~;~~J 
absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo = O to V eel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC193 SN74HC193 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vee-2v 1.5 1.5 

V1H High-level input voltage Vee s4.5V 3.15 3.15 v 

vee-sv 4.2 4.2 

Vee=2V 0 0.5 0 0.5 

V1L Low-level input voltage vee=4.5V 0 1.35 0 1.35 v 

vee-sv 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vee=2V 0 1000 0 1000 

tt+ Input transition (rise and fall) time Vee•4.5V 0 500 0 500 ns 

vee-sv 0 400 0 400 

TA Operating free-air temperature -55 125 --40 85 •e 

:I: If this device is used in the threshold region (from V1Lmax • 0.5 V to V1Hmln = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the Inputs at It. 1000 ns and Vee= 2 V does not damage the device; however, functionally, 
the eLK Inputs are not ensured while in the shift, count, or toggle operating modes. 

~1ExAs 
INSTRUMENTS 
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SN54HC193, SN74HC193 
4-BIT SYNCHRONOUS UP/DOWN COUNTERS 

!R~1~~-~~c~£~ ~!~~E9ih~~~JARY 1995 
electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54HC193 SN74HC193 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH Vr = VrH or VrL 6V 5.9 5.999 5.9 5.9 v 
IOH=-4mA 4.5V 3.98 4.3 3.7 3.84 

IOH =-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20µA 4.5V 0.001 0.1 0.1 0.1 

VoL Vr = VrH or VrL 6V 0.001 0.1 0.1 0.1 v 
IOL=4 mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2mA 6V 0.15 0.26 0.4 0.33 
,, Vr =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

rec Vr =Vccoro, ro-o 6V 8 160 80 µA 

Ci 2Vto6 V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

th Hold time 

5-270 

Vee 

2V 

4.5V 

6V 

2V 

CLR high 4.5V 

6V 

2V 

LOAD low 4.5 v 
6V 

2V 

UP or DOWN high or low 4.5V 

6V 

2V 

Data before LOAD inactive 4.5V 

6V 

2V 

CLR inactive before UPi or DOWNi 4.5V 

6V 

2V 

LOAD inactive before UPi or DOWNi 4.5 v 
6V 

2V 

Data after LOAD inactive 4.5V 

6V 

~lEXAS 
INSTRUMENTS 

TA =25°e 

MIN MAX 

0 4.2 

0 21 

0 24 

120 

24 

21 

120 

24 

21 

120 

24 

21 

110 

22 

19 

110 

22 

19 

110 

22 

19 

5 

5 

5 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54He193 SN74He193 
UNIT 

MIN MAX MIN MAX 

0 2.8 0 3.3 

0 14 0 17 MHz 

0 16 0 19 

180 150 

36 30 

31 26 

180 150 

36 30 ns 

31 26 

180 150 

36 30 

31 26 

165 140 

33 28 

28 24 

165 140 

33 28 ns 

28 24 

165 140 

33 28 

28 24 

5 5 

5 5 ns 

5 5 



SN54HC193, SN7 4HC193 
4-BIT SYNCHRONOUS UP/DOWN COUNTERS 

SCLS122l~o~~hs~R~2P-~E~J!~A~~;~g~J 
switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA= 2s•c 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 4.2 8 

fmax 4.5V 21 55 

6V 24 60 

2V 75 

UP co 4.5V 24 

6V 20 

2V 75 

DOWN BO 4.5V 24 

6V 20 
!pd 

2V 190 

UP or DOWN AnyQ 4.5V 40 

6V 35 

2V 190 

LOAD AnyQ 4.5V 40 

6V 35 

2V 170 

tPHL CLR AnyQ 4.5V 36 

6V 31 

2V 38 

ti Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

PARAMETER 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC193 SN74HC193 

MAX MIN MAX MIN MAX 
UNIT 

2.8 3.3 

14 17 MHz 

16 19 

165 250 205 

33 50 41 

28 43 35 

165 250 205 

33 50 41 

28 43 35 
ns 

250 375 315 

50 75 63 

43 64 54 

260 390 325 

52 78 65 

44 66 55 

240 360 300 

48 72 60 ns 

41 61 51 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 50 pF 
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SN54HC193, SN74HC193 
4·BIT SYNCHRONOUS UP/DOWN COUNTERS 

!~~~~-~~~£~ ~~~~Efih~!~lRY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output __, Test 
Under Test _L Point 

I CL:50pF 
(see Note A} 

LOAD CIRCUIT 

lnpU~50% 
1+ tPLH I 

~;oo;.-----::c 

1 14- tpHL ~ 
-Vee 

Reference L 50% \_ 
lnput ____ _,r: 0 V 

In-Phase I 
Output I 

1.z:-.~-'!'--~-:!!::i--- VoH 
500/o I so% I 9o% I 50% 

10% i i I 10% voL 

l+tsu .-th~ 
I I 

Data I ---Vee 
Input 50% I 90% 90% I 50% 

10% I I 10% o v 
-.J j4- tr -+I J.- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

I -+I j4-tr I ~ ~tf 
14-- tPHL ~ j4- IPLH -.j 

90%,' 50% 
I 10% 

-+I j+-tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-272 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR $; 1 MHz, Zo = 50 0. tr= 6 ns, It = 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~Th:XAS 
INSTRUMENTS 
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SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High-Current Outputs Drive up to 15 LSTTL 
Loads 

• Package Options Include Plastic (OW) and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HC240 are organized as two 
4-bit buffers/drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
inverted data from the A inputs to the Y outputs. 
When OE is high, the outputs are in the 
high-impedance state. 

The SN54HC240 is characterized for operation 
over the full military temperature range of -55°C 
to 12s°C. The SN7 4HC240 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

INPUTS OUTPUT 
OE A y 

L H L 

L L H 

H x z 

~TEXAS 
INSTRUMENTS 

SCLS128A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC240 ..• J OR W PACKAGE 
SN74HC240 ... OW ORN PACKAGE 

(TOP VIEW) 

Vee 
1A1 2 20E 
2Y4 3 1Y1 
1A2 4 2A4 
2Y3 5 1Y2 

2A3 
2Y2 7 1Y3 
1A4 8 2A2 
2Y1 9 1Y4 

GND 10 11 2A1 

SN54HC240 ... FK PACKAGE 
(TOP VIEW) 

1A2 
2Y3 
1A3 
2Y2 
1A4 

"<!" ~ IUJ 0 IUJ 
~ ~ 9>0 ~ 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS128A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

10E 

2 18 
1A1 

4 16 
1A2 

6 14 
1A3 

8 12 
1A4 

19 
20E 

11 
1Y1 2A1 

13 
1Y2 2A2 

15 
1Y3 2A3 

17 
1Y4 2A4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E 20E 
19 

2 18 
1Y1 11 

1A1 2A1 

4 16 
1Y2 13 

1A2 2A2 

6 14 
1Y3 15 

1A3 2A3 

8 12 
1Y4 17 1A4 2A4 

absolute maximum ratings over operating free-air temperature range:!: 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 

9 

7 

5 

3 

2Y1 

2Y2 

2Y3 

2Y4 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-274 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

vcc-2v 

V1H High-level input voltage vcc=4.5V 

Vee= 6V 

vccE2v 

V1L Low-level input voltage vcc-4.5 v 

Vee= 6 v 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

It Input transition (rise and fall) time vcc = 4.5 v 

Vee= 6 v 

TA Operating free-air temperature 

SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS12BA - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC240 SN74HC240 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 oc 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

'oz 

Ice 

Ci 

TEST CONDITIONS 

IOH=-20µA 

V1 = V1H or V1L 

loH=-6mA 

loH=-7.8mA 

loL=20 µA 

V1 = V1H or V1L 

loL=6 mA 

loL=7.8 mA 

V1 =Vccoro 

Vo=Vccoro 

V1 =Vccoro, lo=O 

TA= 25°C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2 Vto6 V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC240 SN74HC240 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 = 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pf 
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SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS128A- DECEMBER 1982- REVISED JANUARY 1998 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HC240 SN74HC240 
PARAMETER 

PNPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 50 100 150 125 

lpd A y 4.5V 10 20 30 25 ns 

6V 9 17 25 21 
2V 75 150 225 190 

ten OE y 4.5V 15 30 45 38 ns 

6V 13 26 38 32 
2V 44 150 225 190 

lc!is OE y 4.5V 22 30 45 38 ns 

6V 21 26 38 32 
2V 28 60 90 75 

It y 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL = 150 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA :25°C 
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP 

2V 75 

lpd A y 4.5V 15 
6V 13 
2V 100 

len OE y 4.5V 20 
6V 17 

2V 45 

It y 4.5V 17 
6V 13 

operating characteristics, TA = 25°C 

c 
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PARAMETER 
Power dissipation capacitance per buffer/driver 

~ThXAS 
INSTRUMENTS 
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SN54HC240 SN74HC240 
UNIT 

MAX MIN MAX MIN MAX 
150 225 190 

30 45 38 ns 

26 38 32 

200 300 250 
40 60 50 ns 

34 51 43 
210 315 265 
42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 
No load 35 pF 



/ 

SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS128A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

Test S1 

From Output Point RL 

Under Test 

CL I \'. (seeNoteA) - 1 S2 

LOAD CIRCUIT 

lnpJf 50% \so;-----:~ 
I+ tPLH ..., ~ tpHL ~ 

In-Phase I , lJ.- I ~VoH 
Output I 50% ..f ! 90% I 90% I 50% 

I 10%- I I I ...____ VoL 

Out-of-Phase 
Output 

I --.i ,.....__tr I -+! ~ tf 
14- tpHL 41 j4- tpLH ~ 

90%NI ~OL voH I 50% 50% ,. 
10% I ...,1 .. 0 ... %.._ __ ....... F-+--voL 

-+! j4- tf ~ 14- tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

--90%-----9-0%-~---Vcc 
50% 

I 1 ov 
---i '4-tt 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten I--- 1 kr.l or 

tpzL 150pF Closed Open 

I tPHZ Open Closed 
ldls 1 kr.l 50pF 

lPLZ Closed Open 

50pF 
lpd ortt - or Open Open 

150pF 

Output 

Control '-· t,.----vcc 
(Low-Level '\ 50% 50% 

Enabllng) I· - - ov 
tpzL 14 •I ~ .i tpLZ 

Output I ~f'""*VCCj y;:-' •Vee 
Waveform 1 I 50% I 
(See Note B) 1 _...,.1 __ ~1.0%_ VoL 

tpZH 14 liJI I 
1 I v 

wav~:r:u~ ___ __,f 50% II l. 90% OH 
(SeeNoteB) . i'-- •OV 

14--•,...I tpHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo • 50 0, Ir= 6 ns, If • 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement 
E. tpLZ and IPHZ are the same as lcfis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-277 



5-278 



SN54HCT240, SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatlble 
• 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 
• High-Current Outputs Drive up to 15 LSTTL 

Loads 
• Package Options Include Plastic 

Small-Outllne (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HCT240 are organized as two 
4-bit buffers/drivers with separate output-enable 
{OE) inputs. When OE is low, the device passes 
inverted data from the A inputs to the Y outputs. 
When OE is high, the outputs are in the 
high-impedance state. 

The SN54HCT240 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT240 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H x z 

~TEXAS 
INSTRUMENTS 

SCLS174A-MARCH 1984- REVISED JANUARY 1996 

SN54HCT240 ... J OR W PACKAGE 
SN74HCT240 ... OW OR N PACKAGE 

(TOP VIEW) 

Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 

2A2 
2Y1 1Y4 

GND 2A1 

SN54HCT240 ... FK PACKAGE 
(TOP VIEW) 

"<!" ~1w olw ?\i ~ 9>(.) ~ 

1A2 
3 2 1 20 19 1Y1 4 18 

2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

;;:~;:()':~ 
N(!)N~N 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HCT240,SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS174A- MARCH 1984- REVISED JANUARY 1996 

logic symbolt 

19 
10E 20E 

2 18 11 9 
1A1 1Y1 2A1 2Y1 

4 16 13 7 
1A2 1Y2 2A2 2Y2 

6 14 15 5 
1A3 1Y3 2A3 2Y3 

8 12 17 3 
1A4 1Y4 2A4 2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E 20E 
19 

2 18 
1Y1 11 9 1A1 2A1 2Y1 

4 16 
1Y2 1A2 2A2 

13 7 
2Y2 

6 14 1Y3 15 5 
1A3 2A3 2Y3 

8 12 
1Y4 17 3 

1A4 2A4 2Y4 

absolute maximum ratings over operating free-air temperature range:I: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg . . . .. . . . . . . . . . . .. . . .. . . . . . . . . . .. . . . . . . .. . . . .. . . . . . . -65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions'' is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-280 

2, The maximum package power dissipation Is calculated using a junction temperature of 1 so•c and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT240, SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS174A- MARCH 1984 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HCT240 SN74HCT240 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V1H High-level input voltage l Vcc• 4.5 Vto5.5V 2 2 v 
V1L Low-level input voltage J Vee= 4.5 Vto5.5 v 0 0.8 0 0.8 v 
V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 
It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free•air temperature range (unless 
otherwise noted) 

TA=25°C SN54HCT240 SN74HCT240 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

loH·-20µA 4.4 4.499 4.4 4.4 
VoH V1 • V1H or V(L 4.5V v 

IOH•-6mA 3.98 4.3 3.7 3.84 

IOL·20µA 0.001 0.1 0.1 0.1 
VoL V1 = V1H or V1L 4.5V v 

•oL·6mA 0.17 0.26 0.4 0.33 

11 V1 • Vcc oro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo= Vee oro, V1 = V1H or V1L 5.5V ±0.01 ±0.5 ±10 ±5 µA 

•cc V1 =Vccoro, lo=O 5.5V 8 160 80 µA 

Alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA 
Other inputs at O or V cc 

Ci 
4.5V 

3 10 10 10 pF 
to 5.5 V 

t This is the Increase in supply current for each input !hat is at one of the specified TIL voltage levels rather than 0 V or V CC· 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HCT240 SN74HCT240 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 13 25 37 32 
lpd A y ns 

5.5V 12 23 33 29 

4.5V 21 35 53 44 
len OE y ns 

5.5V 19 32 48 40 

4.5V 19 35 53 44 
!dis OE y ns 

5.5V 18 32 48 40 

4.5V 8 12 18 15 
It y ns 

5.5V 7 11 16 14 

~ThxAs 
INSTRUMENTS 
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SN54HCT240, SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS174A- MARCH 1984- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5 v 20 
!pd A y 

5.5V 19 

4.5 v 25 
len OE y 

5.5V 22 

4.5V 17 
It y 

5.5V 14 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per buffer/driver 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCT240 SN74HCT240 

MAX MIN MAX MIN MAX 
UNIT 

42 63 53 

38 56 
ns 

48 

52 79 65 
ns 

47 71 59 

42 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 40 pF 



Test 
Point 

SN54HCT240, SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS174A- MARCH 1984 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 

PARAMETER 

tpzH 
tan t----i 

tpzL 

RL 

1 kn 

CL S1 S2 

50pF Open Closed 
or 

150pF Closed Open From Output UnderTest ___ """".,..,..._ 

I tpHz Open Closed 
CL 

(see Nots A) I 
LOAD CIRCUIT 

ldls 1 kn 
tPLZ 

lpd ortt -

2.7V I 1.3V 
I o. Vov 
~ :.-If 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

50pF 
Closed Open 

50pF 
or Open Open 

150 pF 

Input _j 1.3V i,1.3~-----:: 

14- tpLH -.I 14- tPHL ~ 

Output 3 v 
Control -'\., ( 

(Low-Level "!\.1 .... 
1_·3_v __ _,,_+ 1•3 V 

Enabling) - --- OV 

In· Phase 
Output 

Out·Of· 
Phase 

Output 

I trl I VoH 
I 1.3 v ( 90o/• I 90% ~ 1.3 v 
I 10%- I I i ~VOL 
I ---i 14-- tr I -41 14-- If 
14- tPHL ~ 14'" tPLH ~ 

I ~voH 90% lSk J .3 v 1~ v I 90% 
j 3fJiio-""10%--... ____ v__,7•-F-+--VoL 

-41 j4- tf -4j 14-- tr 
VOLTAGE WAVEFORMS 

tpzL """:~--.. I r Iii! tPLZ 
Output I ~I ~vcc 

Waveform 1 I ~ 1.3 v I 
(See Nots B) '\ 10% Vo I I - L 

tpzH -1~--.. 1 I 
Output ~ I "R:_Oo/o VoH 

Waveform 2 ___ __,T 1.3 V 1

1 

(See Nots Bl . I ~ov 
14--•lllol>- tpHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 c, tr = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and lpHz are the same as ldis· 
F. tpzL and tpzH are the same as Ian· 
G. tPLH and tPHL are the same as tpct. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High-Current Outputs Drive up to 15 LSTTL 
Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HC241 are organized as two 
4-bit buffers/drivers with separate output-enable 
(1 OE and 20E) inputs. When 1 OE is low or 20E 
is high, the device passes noninverted data from 
the A inputs to the Y outputs. When 1 OE: is high or 
20E is low, the outputs for the respective 
buffers/drivers are in the high-impedance state. 

The SN54HC241 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC241 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLES 

SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS300 - JANUARY 1996 

SN54HC241 •.. J OR W PACKAGE 
SN74HC241 •.• OW ORN PACKAGE 

fTOPVIEW) 

Vee 
1A1 20E 

2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 

SN54HC241 ..• FK PACKAGE 
fTOPVIEW) 

<::!" ~ IUJ o UJ 
?;:j ~ 9>0 ~ 

1A2 1Y1 

2Y3 2A4 

1A3 1Y2 

2Y2 2A3 

1A4 1Y3 

;;;:~:;;:~~ 
C\I (!) C\I ~ C\I 

INPUTS OUTPUT 
10E 1A 1Y 

L H H 

L L L 

H x z 

INPUTS OUTPUT 

20E 2A 2Y 

H H H 

H L L 

L x z 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC241, SN7 4HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS300-JANUARY 1996 

logic symbolt 

10E 

2 18 
l> 'V 1A1 

4 16 
1A2 

6 14 
1A3 

8 12 
1A4 

19 
20E 

11 
1Y1 2A1 

13 
1Y2 2A2 

15 
1Y3 2A3 

17 
1Y4 2A4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

19. 
10E 20E 

2 18 11 
1A1 1Y1 2A1 

4 16 13 
1A2 1Y2 2A2 

6 14 1Y3 15 
1A3 2A3 

8 12 17 
1A4 1Y4 2A4 

~N 

absolute maximum ratings over operating free-air temperature range:!= 

l> 'V 

9 

7 

5 

3 

2Y1 

2Y2 

2Y3 

2Y4 

9 

7 

5 

3 

2Y1 

2Y2 

2Y3 

2Y4 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K {VJ< O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:f: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-286 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

Vcc-2v 

V1H High-level Input voltage Vcc=4.5V 

Vce=SV 

vcc-2v 

V1L Low-level input voltage Vcc=4.5V 

vcc-sv 

V1 Input voltage 

Vo Output voltage 

Vee=2V 

It Input transition (rise and fall) time Vcc-4.5V 

v 00 .sv 

TA Operating free-air temperature 

SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS300 - JANUARY 1996 

SN54He241 SN74He241 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°e SN54He241 SN74He241 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH•-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 • V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IOH·~mA 4.5V 3.98 4.3 3.7 3.84 

loH•-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 -V1H orV1L 6V 0.001 0.1 0.1 0.1 v 

IOL·6mA 4.5V 0.17 0.26 0.4 0.33 

IOL•7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo-Veeoro 6V ±0.01 ±0.5 ±10 ±5 µA 

Ice V1-Vccoro, 10-0 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

~1ExAs 
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SN54HC241, SN7 4HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS300 - JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA =25°C SN54HC241 SN74HC241 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 39 115 170 145 

!pd A y 4.5V 12 23 34 29 ns 

6V 11 20 29 25 

2V 60 150 225 190 

!en OE or OE y 4.5V 17 30 45 38 ns 

6V 15 26 38 32 

2V 40 150 225 190 

lctis OE or OE y 4.5V 18 30 45 38 ns 

6V 17 26 38 32 

2V 28 60 90 75 

It y 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 50 

!pd A y 4.5V 16 

6V 14 

2V 100 

!en OE or OE y 4.5V 20 

6V 17 

2V 45 

It y 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per buffer/driver 
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SN54HC241 SN74HC241 
UNIT 

MAX MIN MAX MIN MAX 

165 245 210 

33 49 42 ns 

28 42 35 

200 300 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 35 pF 



SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS300 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

Test 
S1 

From Output Point RL 

Under Test 

CL I 1S2 (see Note A) 

-=-
-=-

LOAD CIRCUIT 

lnpVi 50% \so;- - - - -::c 

I+ tPLH ~ 14- tPHL ~ 
I Ph I 11!"----t----~::i---VoH 
n- ase I so•"• I 90% 90o/c " I 0 I 50% Output 10% 1 10•' 

I I '0 VoL 
I ~ i+-tr 1 ~ j4-tf 

Out-of-Phase 
Output 

~ tPHL --.i ~ tPLH ~ 
9oo/c I I 90o/co VoH 

0 I soo;. 
I 10% t---VoL 

--+! j4- tf -+j i+- tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
len I--- 1 kQ or 

tpzL 150 pF Closed Open 

~ Open Closed 
ldls 1 kQ 50pF 

tpLz Closed Open 

50pF 
tpd or tt - or Open Open 

150 pF 

Output 
Control"""'\., t Vee 

(Low-Level 1\ 50% 50% 
Enabling) I '"· ----.L.J- - - - - - o V 

tpzL :olll .. I ~ .. I lPLZ 
output ----~11-=vc9 ~I =Vee 

Waveform 1 / \so% I 
(See Note B) I . 1 10%_ VoL 

tpzH -<1•<111--.. 1 I 
I I Output !/. __ .. I ---1':_-90% VoH 

Waveform 2 T 50% 
(See Note B) ---.....J. I I = o V 

,.1<111--.. '-I tPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ,;; 1 MHz, Zo = 50 Q, tr = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High-Current Outputs Drive up to 15 LSTTL 
Loads 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HC244 are organized as two 
4-bit buffers/drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
noninverted data from the A inputs to the 
Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN54HC244 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC244 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54HC244,SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS130A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC244 ... J OR W PACKAGE 
SN74HC244 ... DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

10E 1 Vee 
1A1 2 20E 
2Y4 3 1Y1 
1A2 4 2A4 
2Y3 5 1Y2 
1A3 6 2A3 
2Y2 7 1Y3 
1A4 8 2A2 
2Y1 9 1Y4 

GND 10 2A1 

SN54HC244 ... FK PACKAGE 
(TOP VIEW) 

"<!" ~ lw olw 
~ ~ \2>() ~ 

1A2 3 2 1 20 19 1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10111213 

:;::ci::;:)!:~ 
C\I ~ C\I ~ C\I 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 
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SN54HC244, SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS130A- DECEMBER 1982- REVISED JANUARY 1996 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

1 

2 

4 

6 

8 

__r,,J EN 

~ 
[> v 18 

16 

14 

12 

19 
20E 

1Y1 
11 

2A1 

1Y2 2A2 
13 

1Y3 
15 

2A3 

1Y4 
17 

2A4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E 
1 

20E 
19 

1A1 2 18 
1Y1 2A1 11 

1A2 4 16 1Y2 2A2 13 

1A3 6 14 
1Y3 2A3 15 

1A4 8 12 
1Y4 2A4 17 

[> v 9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 

absolute maximum ratings over operating free-air temperature range:J: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee} (see Note 1} .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee} (see Note 1} ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee} .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air} (see Note 2): DB package .................. 0.6 W 

DW package .................. 1 .6 W 
N package .................... 1.3 W 
PW package .................. 0. 7 W 

Storage temperature range, T819 ........... , ....................................... -65°C to 150°C 

:t: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

vcc=2v 

V1H High-level input voltage Vee =4.5V 

Vee= 6 v 

vcc=2V 

V1L Low-level input voltage Vcc=4.5V 

Vee= 6V 

V1 Input voltage 

Vo Output voltage 

vcc=2 v 

It Input transition (rise and fall) time Vee= 4.5 v 

Vee= 6 v 

TA Operating free-air temperature 

SN54HC244, SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS130A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC244 SN74HC244 

MIN NOM MAX MIN NOM MAX 
UNIT 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 

ice 

Ci 

TEST CONDITIONS 

loH =-20µA 

V1 = V1H or V1L 

loH=-6mA 

IOH =-7.8mA 

IQL=20µA 

V1 = V1H or V1L 

IOL=6mA 

IOL = 7.8 mA 

V1 =Vccoro 

Vo= Vee orO, V1 = V1H or V1L 

V1 =Vee oro, lo=O 

TA= 2s·c 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5 v 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2 V to 6 V 3 

~TEXAS 
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SN54HC244 SN74HC244 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC244, SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS130A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•e SN54He244 SN74HC244 
PARAMETER 

(INPUT} (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 40 115 170 145 

lpd A y 4.5V 13 23 34 29 ns 

6V 11 20 29 25 

2V 75 150 225 190 

!en OE y 4.5V 15 30 45 38 ns 

6V 13 26 38 32 

2V 75 150 225 190 

lclis OE y 4.5V 15 30 45 38 ns 

6V 13 26 38 32 

2V 28 60 90 75 

It y 4.5 v 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°e 
PARAMETER 

(INPUT} (OUTPUT) Vee 
MIN TYP 

2V 56 

lpd A y 4.5V 18 

6V 15 

2V 100 

len OE y 4.5V 20 

6V 17 

2V 45 

It y 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 

5-294 

PARAMETER 

Power dissipation capacitance per buffer/driver 
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SN54He244 SN74He244 
UNIT 

MAX MIN MAX MIN MAX 

165 245 210 

33 49 42 ns 

28 42 35 

200 300 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 35 pF 



SN54HC244, SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS130A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

Test S1 

From Output Point RL 

Under Test 

CL I )S2 (see Note A) 

-=-
LOAD CIRCUIT 

lnp'Yi' 50% 

I+ IPLH 

\:5oo;. ----Vee 

i\ ov 

-+! ~ IPHL --+: 
l..r---1------~--- VoH 

50% I 9o% I 9o% I 50% 
In-Phase I 

Output I 
10% I I I 10%voL 

I -+! 14-- Ir I ---+f ~ If 
14- tPHL ~ 14- tPLH --.i 

Out-of-Phase 
Output 

90., I I 900'0 VoH 
701 50% " 

I 10% +---VoL 
---+f j+- If --..; j4-- tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
tan I--- 1kn or 

tpzL 150 pF Closed Open 

I tpHZ Open Closed 
ld1s 1 kn 50pF 

tpLz Closed Open 

50pF 
tpd or It - or Open Open 

150 pF 

Output 
Control\., t Vee 

(Low-Level "\ 50% 50% 
Enabling) I '-· -----+ - - - - - O V 

tpzL -'1•411--11>1 . •~-~ll>j>f- tpLz 

output ~r=Vcc1 ~I =Vee 
Waveform 1 I 50% I 
(See Note B) I 1 1.Q'.'{o_ VoL 

IPZH --11•411--11>•1 I 
I I 

Output !/,._...,I ---.1\::_~90% VoH 
Waveform 2 T 50% 
(See Note BJ ----· I I = 0 V 

.. 1411--ll>t-I IPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR $; 1 MHz, Zo = 50 n, Ir= 6 ns, If= 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and tpHz are the same as !dis· 
F. lpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 

• High-Current Outputs Drive up to 15 LSTTL 
Loads 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HCT244 are organized as two 
4-bit buffers/drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
noninverted data from the A inputs to the 
Y outputs. When OE is high, the outputs are in the 
high-impedance state. 

The SN54HCT244 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT244 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54HCT244, SN74HCT244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS175A - MARCH 1984 - REVISED JANUARY 1996 

SN54HCT244 ..• J OR W PACKAGE 
SN74HCT244 •.. DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

10E 1 Vee 
1A1 2 20E 

2Y4 3 1Y1 

1A2 4 2A4 

2Y3 5 1Y2 

1A3 6 2A3 

2Y2 7 1Y3 

1A4 8 2A2 

2Y1 9 1Y4 

GND 10 

SN54HCT244 ... FK PACKAGE 
(TOPVIEW) 

v ~1w olw 
~ ~ 9>(.) ~ 

1A2 1Y1 

2Y3 2A4 

1A3 1Y2 

2Y2 2A3 

1A4 14 1Y3 
10 11 12 13 

>= ~ :;( )!: ~ 
C\I (!) C\I ~ C\I 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

~TEXAS 
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SN54HCT244, SN74HCT244 
OCTAL BUFFERS AND LINE D~IVERS 
WITH 3-STATE OUTPUTS 
SCLS175A- MARCH 1984 - REVISED JANUARY 1996 

logic symbolt 

10E 

2 I> \J 
18 

1A1 
4 16 

1A2 
6 14 

1A3 
8 12 

1A4 

19 
20E 

11 
1Y1 2A1 

13 
1Y2 2A2 

15 
1Y3 2A3 

17 
1Y4 2A4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10E 1 20E 19 

1A1 2 18 1Y1 2A1 11 

1A2 4 16 1Y2 2A2 13 

1A3 6 14 1Y3 2A3 15 

1A4 8 12 1Y4 2A4 17 

I> 9 
\J 2Y1 

7 
2Y2 

5 
2Y3 

3 
2Y4 

9 
2Y1 

7 
2Y2 

5 
2Y3 

3 2Y4 

absolute maximum ratings over operating free-air temperature range:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

ow package .................. 1.6 W 
N package .................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

+Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-298 

2. The maximum package power dissipalion is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT244, SN74HCT244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS175A - MARCH 1984 - REVISED JANUARY 1996 

recommended operating conditions 

SN54HCT244 SN74HCT244 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

V1H High-level input voltage Jvcc - 4.5 v to 5.5 v 2 2 v 

V1L Low-level input voltage I Vcc • 4.5 Vto5.5 v 0 0.8 0 0.8 v 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2s0 c SN54HCT244 SN74HCT244 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

IOH=-6mA 3.98 4.3 3.7 3.84 

loL=20µA 0.001 0.1 0.1 0.1 
VOL V1 = V1H or V1L 4.5V v 

loL·6mA 0.17 0.26 0.4 0.33 

11 V1 -Vccoro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

ioz Vo= Vee orO, V1 • V1H or V1L 5.5V ±0.01 ±0.5 ±10 ±5 µA 

Ice V1 =Vee oro, lo=O 5.5V 8 160 80 µA 

alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA 
Other inputs at O or Vee 

Ci 
4.5V 

3 10 10 10 pF 
to5.5V 

t This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than O V or Vee. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

!pd A 

ten OE 

!dis OE 

It 

TO TA=25°C 
(OUTPUT) Vee 

MIN TYP 

y 

y 

y 

y 

4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5V 

~TEXAS 
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15 

13 

21 

19 

19 

18 

8 

7 
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SN54HCT244 SN74HCT244 
UNIT 

MAX MIN MAX MIN MAX 

28 42 35 
ns 

25 38 32 

35 53 44 
ns 

32 48 40 

35 53 44 
ns 

32 48 40 

12 18 15 
ns 

11 16 14 
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SN54HCT244, SN74HCT244 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS175A- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=2s•c SN54HCT244 SN74HCT244 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 21 45 68 56 
!pd A y ns 

5.5V 18 40 61 51 

4.5V 25 52 79 65 
ten OE y ns 

5.5V 22 47 71 59 

4.5V 17 42 63 53 
It y ns 

5.5V 14 38 57 48 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per buffer/driver No load 40 pF 

~ThxAs 
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Input 

In-Phase 
Output 

SN54HCT244, SN74HCT244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS175A-MARCH 1984-REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

Tvcc 
S1 

From Output 
Under Test ----'V'VV--

CL 
(see Note A) I 

LOAD CIRCUIT 

PARAMETER 

tpzH 
ten 1---

tpzL 

I tPHZ 
ldls 

tPLZ 

tpd or tt 

RL CL S1 S2 

50pF Open Closed 
1 kn or 

150 pF Closed Open 

Open Closed 
1 kn 50pF 

Closed Open 

50pF 
- or Open Open 

150 pF 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

_Ii 1.3V \1.3~-----:: 

:4-- tPLH _., 14- tPHL ~ 
I l~~-;--~~t:i--- VoH 
I 1.3V I 903 I 903 I 1.3V 

103 I I I 103 voL 
I ~ i+--tr I ~ !+-ti 
j4- tPHL ~ j4- tPLH --+! 

Output 3 v 
Control~. t 

(Low-Level 1',.1 .._
1·_3_v __ -.+ 1•3 V 

Enabling) - - - 0 V 

tpzL -":4--•i ~ "" lPLZ 
Output I ! r- ~Vee 

Waveform 1 : \1.3 V : J 103 
(See Note BJ I . 1 1.ctt•_ VoL 

tpzH ~1•4--•911 I 
Out-of- -----.. 1 

Phase 9o3 I 1.3 V Output 
Wavelorm2 

(See Note B) 

1 I v !/ 1 BO%. OH 
Output 1 .... 1 .... oo/c.-• ___ ........,_ 

~ j4--t1 

___ _,T1.3v: i'---~ov 
14--••t-I tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 0. tr= 6 ns, If= 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and IPHZ are the same as !dis· 
F. IPZL and IPZH are the same as !en· 
G. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC245, SN74HC245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS131A- DECEMBER 1982 - REVISED JANUARY 1996 

• High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small·Outllne (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

SN54HC245 ••• J OR W PACKAGE 
SN74HC245 ••• DB, DW, N, OR PW PACKAGE 

(TOPVIEW) 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

The devices allow data transmission from the 
A~~hB~m~mhB~~hA~ 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so 
that the buses are effectively isolated. 

The SN54HC245 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC245 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OE DIR 
OPERATION 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

~lExAs 
INSTRUMENTS 

DIR 1 20 Vee 
A1 2 19 OE 
A2. 3 18 81 
A3 82 
A4 83 
AS 84 
A6 8S 

86 

SN54HC245 ••• FK PACKAGE 
(TOPVIEW) 

A3 
A4 
AS 
A6 
A7 

0 
C\I .... !!; olw < < c::> o 

81 
82 
83 
84 
85 

Copyright c 1996, Texas Instruments Incorporated 
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SN54HC245, SN74HC245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS131A-DECEMBER 1982-REVISED JANUARY 1996 

logic symbolt 

OE 

DIR 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

19 

1 

2 

3 

4 

s 
6 

7 

8 

9 

_t,J G3 
_t,J 

u 3 EN1 [BAJ 
3EN2[AB] 

:i ...._ \71 <I q 
t> 

.. .... .... 
.....__.. 

--.. .... 

_c 

2\7 1--J" 
~ .. 
...... 
...._ 

~ 

...... 
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic} 

A1 - 2------1 

18 

17 

16 

1S 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

BS 

B6 

B7 

BS 

,__ ___ 18_ B1 
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SN54HC245, SN74HC245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS131A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1 .3 w 
PW package .................. 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC245 

MIN 

2 

vee=2V 1.5 

vee=4.5V 3.15 

Vee= 6V 4.2 

Vee-2v 0 

vee=4.5V 0 

Vee= 6V 0 

0 

0 

Vee=2V 0 

Vee=4.5V 0 

Vee= 6V 0 

-55 

~TEXAS 
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NOM 

5 
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SN74HC245 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 
4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 
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SN54HC245, SN74HC245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS131 A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HC245 SN74HC245 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or VJL 6V 5.9 5.999 5.9 5.9 v 
IOH=-6mA 4.5V 3.98 4.3 3.7 3.84 

IoH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL=20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
loL=6 mA 4.5V 0.17 0.26 0.4 0.33 

loL=7.8mA 6V 0.15 0.26 0.4 0.33 

If lDIRorOE V1 =Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ioz IAorB Vo= Vccoro 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 =Vee oro, lo=O 6V 8 160 80 µA 

Ci Io1RorOE 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

!pd AorB 

ten OE 

lclis OE 

It 

5-306 

TO TA=2s•c 

(OUTPUT) Vee 
MIN TYP 

2V 40 

BorA 4.5V 15 

6V 12 

2V 125 

AorB 4.5V 23 

6V 20 

2V 74 

AorB 4.5V 25 

6V 21 

2V 20 

A orB 4.5V 8 

6V 6 

~lExAs 
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SN54HC245 SN74HC245 
UNIT 

MAX MIN MAX MIN MAX 

105 160 130 

21 32 26 ns 

18 27 22 

230 340 290 

46 68 58 ns 

39 58 49 

200 300 250 

40 60 50 ns 

34 51 43 

60 90 75 

12 18 15 ns 

10 15 13 



SN54HC245,SN74HC245 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCLS131A- DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 54 

lpc:J AorB BorA 4.5V 18 

6V 15 

2V 150 

len OE AorB 4.5V 31 

6V 25 

2V 45 

It AorB 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per transceiver 

~TEXAS 
INSTRUMENTS 
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SN54HC245 SN74HC245 
UNIT 

MAX MIN MAX MIN MAX 

135 200 170 

27 40 34 ns 

23 34 29 
270 405 335 

54 81 67 ns 

46 69 56 
210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 40 pF 
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SN54HC245, SN74HC245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS131A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

Teat 
Point RL From Output 

Under Test ---~.,,,,_-

Out-of-Phase 
Output 

CL I (see Note A) _ 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

S1 

PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten t-- 1 kn or 

tpzL 150pF Closed Open 

tpHz Open Closed 
tens ~ 1 kn 50pF 

tpLz Closed Open 

50pF 
tpd ortt - or Open Open 

150pF 

Output 
Control-'\., t Vee 

(Low-Level "'!\ 50% 50% 
Enabling) I· --- OV 

tpzL :4 ~ r ~ tPLZ 
Output I r-~vcc1 y:-1 ~vcc 

waveform 1 )L_ 50% 
(See Note B) : '\ 110%_ VoL 

tpzH 14 11'1 I 
I I 

Output !/. 1\:_9o% VoH 
waveform 2 ____ ,-50% 1

1 (SeeNoteB) . I •OV 
•j4--111Jl1t-I tpHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal cond"rtions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n, tr• 6 ns, tf = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and tPHZ are the same as idis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
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SN54HCT245,SN74HCT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS020B - MARCH 1984 - REVISED JULY 1996 

• Inputs Are TTL-Voltage Compatlble 

• High-Current 3·State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

SN54HCT245 .•. J OR W PACKAGE 
SN74HCT245 ..• DB, OW, N, OR PW PACKAGE 

(TOP VIEW) 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 

The devices allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so 
that the buses are effectively isolated. 

The SN54HCT245 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT245 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OE DIR 
OPERATION 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

~1ExAs 
INSTRUMENTS 

Vee 
OE 
81 
82 
83 
84 
85 
86 

12 87 
11 88 

SN54HCT245 ... FK PACKAGE 
(TOP VIEW) 

a: ol C\l~-ow 
<t:<t:O::>O 

A3 81 
A4 82 
A5 6 83 
A6 84 
A7 85 

~~8:l!iiiil 
CJ 
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SN54HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS020B- MARCH 1984- REVISED JULY 1996 

logic symbolt 

OE 

DIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

!'... G3 
...... ,..... 

D 3 EN1 [BAJ 
3EN2[AB] 

':l r-
1•· I I •r V1 <I 

I> 2V 
_.. ...... 

...,--,. ...-..... ... 
_.. _.._.. 

_.. ~ ... 
~~ .. --... 

--... ...-

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

A1 -2---,___. 

To Seven Other Channels 
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16 

15 

14 

13 

12 

11 
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86 
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SN54HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS0208-MARCH 1984- REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package .................. 1.6 W 
N package .................... 1.3 W 
PW package .................. 0.7W 

Storage temperature range, T519 ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT245 SN74HCT245 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V1H High-level input voltage J Vee= 4.5 v to 5.5 v 2 2 v 
V1L Low-level input voltage J Vee= 4.5 v to 5.5 v 0 0.8 0 0.8 v 
V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 
It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 2s•c SN54HCT245 SN74HCT245 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

loH=~mA 3.98 4.3 3.7 3.84 

loL=20µA 0.001 0.1 0.1 0.1 
VoL V1 = V1H or V1L 4.5V 

loL=6 mA 0.17 0.26 0.4 0.33 

11 j DIR or OE V1=Vccoro 5.5V ±0.1 ±100 ±1000 ±1000 

ioz JAorB Vo=Vccoro 5.5V ±0.01 ±0.5 ±10 ±5 

ice V1 =Vccoro. lo=O 5.5V 8 160 80 

Alec:!: 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 
Other inputs at 0 or V cc 

Ci§ Jo1RorOE 
4.5V 

3 10 10 10 
to 5.5 V 

:I: This is the increase in supply current for each input that is at one of the specified ITL voltage levels rather than O V or V CC· 
§ Parameter Ci does not apply to transceiver 1/0 ports. 

~ThxAs 
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UNIT 

v 

v 

nA 

µA 

µA 

mA 

pF 
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SN54HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS020B- MARCH 1984- REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HCT245 SN74HCT245 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN 

UNIT 
MIN TYP MAX MIN MAX MAX 

4.5V 16 22 33 28 
!pd AorB BorA ns 

5.5V 14 20 30 25 

OE 
4.5V 25 46 69 58 

len AorB ns 
5.5V 22 41 62 52 

4.5V 26 40 60 50 
tclis OE AorB ns 

5.5V 23 36 54 45 

4.5V 9 12 18 15 
ft AorB ns 

5.5V 8 11 16 14 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HCT245 SN74HCT245 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MAX 

UNIT 
!\ttlN TYP MIN MAX MIN MAX 

4.5V 20 30 45 38 
lpd AorB BorA ns 

5.5V 18 27 41 34 

5E AorB 
4.5V 36 59 89 74 

ten ns 
5.5V 30 53 80 67 

4.5V 17 42 63 53 
ft AorB ns 

5.5V 14 38 57 48 

operating characteristics, TA = 25°C 
PARAMETER TEsT CONDITIONS TYP UNIT 

c Power dissipation capacitance per transceiver No load 40 pF 

~ThxAs 
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SN54HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS020B-MARCH 1984- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

Tvcc 

S1 

PARAMETER 

tpzH 
ten t--

tpzL From Output 
Under Test ----"".!'v---

tpHz 
CL 

(see Note A) I 
LOAD CIRCUIT 

tells t-=-=-
tpLz 

tpd ortt 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

RL CL S1 S2 

50pF Open Closed 
1 k.Q or 

150 pF Closed Open 

Open Closed 
1 k.Q 50pF 

Closed Open 

50pF 
- or Open Open 

150pF 

Input _j 1.3 V 'j\,1.3~ - - - - -: : 

I+ tPLH --.i 14- tPHL -..i 

Output 3 v 
Control--"\., t 

{Low-Level ;\I 1.3 V 1.3 V 
Enabling) -----ov 

In-Phase 
Output 

Out-of· 
Phase 

Output 

I I .I v 1...r---1---...,,=1--- OH 
I 1.3V I goo;. I 90% I 1.3V 

10% I I I 100/ovoL 
I ~ 14-tr 1 ~ 14-tt 
!4- tPHL ~ j4- tPLH ~ 

90% fsL 1.3 V 1.3 V .r- VoH 

i ~10% 100/oft-_--:-VOL 
~ j4- tf -Ji 14- tr 

VOLTAGE WAVEFORMS 

Output 
Waveform 1 

(See Note B) 

tpzL 14 llol -'4--l\lol>t- tPLZ 

11 I !r-=vcc 

I \1·3 v I 110% I . 110%_ VoL 

tpzH 14 "'' I 
I I Output 

Waveform2 
(See Note B) 

!/ 1_ 90% VoH 
___ _,T1.3V I i'--=OV 

ii.4--l\loll- tPHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ,, 1 MHz, Zo = 50 a, tr = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. tpLH and tPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

-!/I TEXAS 
INSTRUMENTS 
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• 3-State Version of 'HC151 

• High-Current 3-State Outputs Interface 
Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 

• Perform Parallel-to-Serial Conversion 

• Complementary Outputs Provide True and 
Inverted Data 

• Package Options Include Plastic 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mllDIPs 

description 

These data selectors/multiplexers contain full 
binary decoding to select 1-of-8 data sources and 
feature strobe-controlled complementary 3-state 
outputs. 

The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at the 
high-impedance state), the low impedance of the 
single enabled output drives the bus line to a high 
or low logic level. Both outputs are controlled by 
the output-enable (OE) input. The outputs are 
disabled when ~is high. 

The SN54HC251 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC251 is characterized for 
operation from -40°C to 85 °C. 

~lExAs 
INSTRUMENTS 

SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS132A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC251 ••• J OR W PACKAGE 
SN74HC251 ••• D OR N PACKAGE 

(TOPVIEW) 

03 1 Vee 
02 2 04 
01 3 05 
DO 4 06 
y 5 07 
w 6 A 

OE' 1 B 
GND 8 c 

SN54HC251 ••• FK PACKAGE 
(TOPVIEW) 

C\1(')08 .... coz ::> 0 

IW 0 ()()CCI 
ozz 

(!) 

NC - No internal connection 

Copyright Cl 1996, Texas Instruments Incorporated 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
SCLS132A- DECEMBER 1982- REVISED JANUARY 1996 

FUNCTION TABLE 

INPUTS 

SELECT 

c B A 
OE 

x x x H 

L L L L 

L L H L 

L H L L 

L H H L 

H L L L 

H L H L 

H H L L 

H H H L 

OUTPUTS 

y w 

z z 
DO DO 

D1 Of 
D2 D2 

D3 D3 

D4 D4 

D5 D5 

D6 D6 

D7 D7 

DO, D1 ... D7 =the level of the respective D input 

logic symbolt 

OE 

A 

B 

c 
DO 

01 

02 

03 

04 

05 

06 

07 

7 

11 

10 

9 

4 

3 

2 

1 

15 

14 

13 

12 

_r:,,J MUXt> 
EN 

:}·~ 
0 

" 1 
"b.. 

2 

3 

4 

5 

6 

7 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 

Pin numbers shown are for the D, J, N, and W packages. 

~TEXAS 
INSTRUMENTS 

SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS132A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions'' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 
\ 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-318 

Vee=2V 

Vee=4.5V 

Vee=BV 

Vee=2V 

Vee=4.5V 

Vee=BV 

Vee=2v 

Vee= 4.5 v 

Vee=B v 

~ThxAs 
INSTRUMENTS 

SN54HC251 

MIN NOM 

2 5 

1.5 

3.15 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC251 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 
1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS132A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C SN54HC251 SN74HC251 Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 • V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
loH·-6mA 4.5V 3.98 4.3 3.7 3.84 

loH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IOL·6mA 4.5V 0.17 0.26 0.4 0.33 

IOL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ioz Vo=Vccoro, V1 = V1H or V1L 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1-Vccoro, lo-O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

A, B, ore 

lpd 

AnyD 

len OE 

!dis OE 

It 

TO TA=25°C 
(OUTPUT) Vee 

MIN TYP 

2V 58 

WorY 4.5V 21 

6V 19 

2V 44 

WorY 4.5V 17 

6V 15 

2V 30 

WorY 4.5V 10 

6V 9 

2V 25 

WorY 4.5V 15 

6V 14 

2V 20 

WorY 4.5V 8 

6V 6 

~TEXAS 
INSTRUMENTS 
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SN54HC251 SN74HC251 

MAX MIN MAX MIN MAX 
UNIT 

205 300 256 

41 60 51 

35 51 44 

195 283 
ns 

244 

39 57 49 

33 48 41 

145 210 181 

29 42 36 ns 

25 36 31 

195 283 244 

39 57 49 ns 

33 48 41 

75 110 95 

15 22 19 ns 

13 19 16 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS132A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otheiwise noted) (see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT} (OUTPUT} Vee 
MIN TVP 

2V 72 

A, B, ore WorY 4.5V 25 

6V 22 
lpd 

2V 59 

AnyD WorY 4.5V 21 

6V 18 

2V 50 

len OE WorY 4.5V 17 

6V 15 

2V 45 

It WorY 4.5 v 17 

6V 13 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-320 

PARAMETER 
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SN54HC251 SN74HC251 

MAX MIN MAX MIN MAX 
UNIT 

300 450 375 

60 90 75 

52 77 65 
ns 

300 450 375 

60 90 75 

52 77 65 

230 340 285 

46 68 57 ns 

40 58 50 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TVP UNIT 

No load 70 pf 



SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS132A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 

Tvcc 

S1 

From Output Point 
Under Test ----""J\r--

CL I (see Note A) 

LOAD CIRCUIT 

lnp~ 50% ~50;.- - - ---::C 

~ tPLH --: ~ tPHL ~ 
In-Phase I }f 90% I ~VoH 

output I 500: I I 9oo/o I 50% 
I 10% - I I I 10% VoL 

Out-of-Phase 
Output 

I ~ f4-tr f ~ 14--tt 
14-- tPHL ~ ~ tPLH ~ 

I ~voH 90% "JSk. ~Oo/o 50% I 90% 
j ~,__ ... 100A ...... • __ _...1..,0% ...... 1-t--- VoL 

~ j4-tf ~ f4-tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten t--- 1 kn or 

tpzL 150pF Closed Open 

tPHZ Open Closed 
ldls 1 kn 50pF 

tpLZ Closed Open 

50pF 
lpd or tt - or Open Open 

150pF 

Output 
Control"· t Vee 

(Low-Level "!\,. 50% 50% 
Enabling) I· ----- OV 

tpzL :4 .,, ~ 9'I tpLz 

Output I ~1--vc9 ~I ·Vee 
Waveform 1 I 50% I 
(See Note BJ I __ 

1 
__ _..__10%_ vol 

tpzH 14 .,1 I 
I I 

Output !/. 1':._9o% VoH 
Waveform 2 ____ _,T 50% 1

1 (See Note BJ . I •OV 
14 __ .,.._I tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 '1, tr= 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tplZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as !en· 
G. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC253, SN74HC253 
DUAL 4-LINETO 1·LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

• 3-State Version of 'HC153 

• High-Current Inverting Outputs Drive up to 
15 LSTTL Loads 

• Permit Multlplexlng from n Lines to One 
Line 

• Perform Parallel-to-Serial Conversion 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Piastre (N) and Ceramic (J) 
300-mll DIPs 

description 

Each of these data selectors/multiplexers contain 
inverters and drivers to supply full binary decoding 
data selection to the AND-OR gates. Separate 
output-control inputs are provided for each of the 
two 4-line sections. 

The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at the 
high-impedance state), the low impedance of the 
single enabled output drives the bus line to a high 
or low logic level. Each output has its own 
output-enable (OE) input. The outputs are 
disabled when their respective OE is high. 

SCLS133A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC253 ••• J OR W PACKAGE 
SN74HC253 ••• D OR N PACKAGE 

(TOP VIEW) 

10E 1 16 Vee 
B 2 15 20E 

1C3 3 14 A 
1C2 4 13 2C3 
1C1 5 12 2C2 
1CO 6 11 2C1 

1Y 7 10 2CO 
GND 8 9 2Y 

SN54HC253 ••• FK PACKAGE 
(TOPVIEW) 

3 2 1 20 19 
1C3 4 18 A 
1C2 5 17 2C3 
NC 6 16 NC 

1C1 7 15 2C2 
1CO 8 14 2C1 

9 10 11 12 13 

~~~~8 
C!J C\I 

NC - No internal connection 

The SN54HC253 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC253 is characterized for operation from -40°C to 85 °c. 

FUNCTION TABLE 

INPUTS 

SELECTt DATA 
OUTPUT 

OE y 
B A co C1 C2 C3 

x x x x x x H z 
L L L x x x L L 

L L H x x x L H 

L H x L x x L L 

L H x H x x L H 

H L x x L x L L 

H L x x H x L H 

H H x x x L L L 

H H x x x H L H 

t Select inputs A and B are common to both sections. 

~lExAs 
INSTRUMENTS 
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SN54HC253, SN7 4HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS133A- DECEMBER 1982- REVISED JANUARY 1996 

logic symbolt 

A 

B 

10E 

1CO 

1C1 

1C2 

1C3 

20E 

2CO 

2C1 

2C2 

2C3 

14 

2 

1 

6 

5 

4 

3 

15 

10 

11 

12 

13 

o} 0 
1 G 3 

Lot r 
-"' EN MUXt> 

0 

1 v 
2 

3 

·"'-

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

5-324 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

7 
1Y 

9 
2Y 



loglc diagram (positive logic) 

SN54HC253,SN74HC253 
DUAL 4·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS133A- DECEMBER 1982 - REVISED JANUARY 1996 

A 

e~~~~-+-~~--1--1 

1CO 

1C3 

2CO 

Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC253, SN74HC253 
DUAL 4-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS133A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee> (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC253 

MIN NOM 

2 5 

Vee=2V 1.5 

Vee= 4.5 v 3.15 

vee=sv 

Vee=2V 

Vee=4.5V 

Vee=6V 

Vee=2V 

Vee=4.5V 

Vee=BV 

-!11 lExA.s 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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SN74HC253 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 
1.5 

3.15 v 
4.2 

0.5 0 0.5 

1.35 0 1.35 v 
1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC253, SN74HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS133A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 25°C SN54HC253 SN74HC253 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH=-20 µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
loH=~mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 0.1 0.1 

Vol V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=6 mA 4.5V 0.17 0.26 0.4 0.33 

loL=7.8 mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ioz Vo=Vccoro ±0.01 ±0.5 ±10 ±5 µA 

ice V1=Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

AorB 

lpci 
Data 

(AnyC) 

!en OE 

let is OE 

It 

TO TA= 2s·c 
(OUTPUT) Vee 

MIN TYP 

AnyY 

y 

y 

y 

y 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

~TEXAS 
INSTRUMENTS 

62 

19 

16 

54 

16 

13 

28 

11 

9 

21 

14 

12 

28 

8 

6 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC253 SN74HC253 
UNIT 

MAX MIN MAX MIN MAX 

150 225 190 

30 45 38 

26 38 32 
ns 

126 210 175 

28 42 35 

23 36 30 

100 150 125 

20 30 25 ns 

17 26 21 

135 203 170 

30 45 38 ns 

35 38 31 

60 90 75 

12 18 15 ns 

10 15 13 
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SN54HC253, SN74HC253 
DUAL 4-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS133A- DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) . 

FROM TO TA=25°C SN54HC253 SN74HC253 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 76 235 355 295 

AorB AnyY 4.5V 23 47 71 59 

6V 20 41 60 51 
!pd 

2V 68 220 
ns 

335 275 
Data y 4.5V 20 44 67 55 (AnyC) 

6V 17 38 57 51 

2V 44 185 280 230 

len OE y 4.5V 16 37 56 46 ns 

6V 14 32 48 40 

2V 45 210 315 265 

tt y 4.5V 17 42 63 53 ns 

6V 13 36 53 45 

operating characteristics, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per multiplexer No load 45 pF 

~ThxAs 
INSTRUMENTS 
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SN54HC253, SN74HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS133A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 
Test S1 

From Output Point 
Under Test ---e---'V'IJV--

CL I (see Note A) 

LOAD CIRCUIT 

lnpJI' 50% ~50% -----::C 

I+ tPLH -+I 14- tPHL -.i 
In-Phase I ~I I ~ VoH 

I 5~ I 9oo/o I 9o%)l._50% 
Output I 10%_ I I i~voL 

Out-of-Phase 
Output 

I --+! J4- tr I -+t 14-- tr 
14- tpHL 41 !4- tPLH -+! 

9
0%N

I ~0% voH I 50% 50% 
I ,.._ 1.-o_,%'"-__ 1_0%~F-t-- - VoL 

-+t j+- tf -+j !+-tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten I--- 1 kn or 

tpzL 150 pF Closed Open 

I tPHZ Open Closed 
tells 1 kn 50pF 

tpu Closed Open 

50pF 
tpd or tt - or Open Open 

150pF 

Output 
Control"""'\., t Vee 

(Low-Level 1\. 50% 50% 
Enabling) I· ---- OV 

tpzL I"' •I ~ IJll tpu 

Output I ~r=Vc9 _t:::' =Vee 
Waveform 1 I 50% I 
(See Note B) I --,---~10%_ VoL 

tpzH 1<11 !Joi I 

Output ---- !/.I 50% ': "R:._9o% VoH Waveform 2 T, 
(See Note B) I =OV 

•1<11--llo ... I tPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 n, tr = 6 ns, If= 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. lpLZ and IPHZ are the same as lctis· 
F. tpzL and tpzH are the same as len· 
G. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54HCT257,SN74HCT257 
QUADRUPLE 2·LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatlble 
• Provide Bus Interface From Multlple 

Sources In High-Performance Systems 
• High-Current 3-State Outputs Interface 

Dlrectly With System Bus 

• Buffered Inputs and Outputs 
• Package Options Include Ceramic Chip 

Carriers (FK) and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'HCT257 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
(OE) input is at the high logic level. 

The SN54HCT257 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HCT257 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

DATA OUTPUT 

OE 
SELECT y 

A/B A B 

H x x x z 
L L L x L 

L L H x H 

L H x L L 

L H x H H 

~ThxAs 
INSTRUMENTS 

SCLS072A- NOVEMBER 1988 - REVISED MARCH 1996 

SN54HCT257 ••. J PACKAGE 
SN74HCT257 ••• N PACKAGE 

(TOPVIEW) 

Ats 1 Vee 
1A 2 OE 
18 3 4A 
1Y 4 48 
2A 5 4Y 
28 6 3A 
2Y 7 38 

GND 8 3Y 

SN54HCT257 ••• FK PACKAGE 
(TOPVIEW) 

18 
3 2 1 20 19 4A 4 18 

1Y 5 17 48 
NC 6 16 NC 

2A 7 15 4Y 
28 3A 

NC - No internal connection 

Copyright l!:l 1996, Texas Instruments Incorporated 
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SN54HCT257, SN74HCT257 
QUADRUPLE 2-LINE TO 1·LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS072A- NOVEMBER 1988 - REVISED MARCH 1996 

logic symbolt 

OE 

A/8 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

15 
1 

2 

3 

5 

6 

11 

10 

14 

13 

_bf EN 

~1 
1 MUX 'V 
1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the J and N packages. 

logic diagram (positive logic) 

1A 2 

18 3 

2A 5 

28 
6 

3A 11 

38 10 

4A 
14 

48 13 

Pin numbers shown are for the J and N packages. 

5-332 
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SN54HCT257, SN74HCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS072A - NOVEMBER 1988 - REVISED MARCH 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) .......................... : ..... ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT257 SN74HCT257 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 ~5.5 4.5 5 5.5 v 
V1H High-level input voltage J Vee= 4.5 Vto5.5 v 2 z 2 v 
V1L Low-level input voltage l Vee= 4.5 Vto5.5 v 0 .if_ 0.8 0 0.8 v 
Vt Input voltage 0 ...i.;::,' Vee 0 Vee v 
Vo Output voltage 0 J1? Vee 0 Vee v 
It Input transition (rise and fall) time 9:.;<i 500 0 500 ns 

TA Operating free-air temperature -$ 125 -40 85 oc 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HCT257 SN74HCT257 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or VtL 4.5V 

loH=-6 mA 3.98 4.3 3.7 ;::~ 3.84 

IOL = 20 µA 0.001 0.1 .;tf1 0.1 
VoL V1 = V1H or V1L 4.5V 

,;£10.4 1QL=6mA 0.17 0.26 0.33 

It V1=Vccoro 5.5V ±0.1 ±100 .<'.±1000 ±1000 

toz Vo= Vee orO, Vt = VtH or V1L 5.5V ±0.01 ±0.5 ~ ±10 ±5 

Ice V1 =Vee oro, lo=O 5.5V 8 .if_ 160 80 

alee* 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 
~ 3 2.9 

Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10· 10 
' to5.5V 

•On products compliant to MIL-STD-883C, Class B, this parameter is not production tested. 
:I: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V cc. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
apeclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

v 

v 

nA 

µA 

µA 

mA 

pF 
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SN54HCT257, SN74HCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCLS072A- NOVEMBER 1988 - REVISED MARCH 1996 

switching characteristics over recommended operating free-air temperature range, CL= 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HCT257 SN74HCT257 
PARAMETER 

(INPUT} (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 20 30 45 38 
AorB y 

~ 5.5V 17 27 34 
tpd ns 

4.5V 20 30 ~ 38 
A!B y 

5.5V 17 27 .£40 34 

4.5V 20 30 A." 45 38 
!en OE y 

ff ns 
5.5V 17 27 40 34 

4.5V 20 30 iS' 45 38 
lclis OE y 

-0:' ns 
5.5V 17 27 40 34 

4.5V 8 15 22 19 
It Any ns 

5.5V 7 14 21 17 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT} (OUTPUT) Vee 
MIN TYP 

A orB y 4.5V 22 

5.5V 19 
!pd 

4.5V 22 
AtB y 

5.5V 19 

4.5V 23 
!en OE y 

5.5V 20 

4.5V 17 
It Any 

5.5V 14 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PROOOCT PREVIEW Information .....,,,. productl In Illa-· or = pl1aae of development CharaclMl8tic da1I and olllar 
Cllions lf8 clellgn goalL T .... lnstrumenls -- Illa right to 
or discontinue lhaae products without notice. 
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SN54HCT257 SN74HCT257 
UNIT 

MAX MIN MAX MIN MAX 

38 ~ 48 

~~ 35 44 
ns 

38 _&57 48 

35 ..b.;:;,, 53 44 

40 k 60 50 
ns 

38 N 57 48 

42 ~ 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 13 pF 



Input 

In-Phase 
Output 

Out-of· 
Phase 

Output 

SN54HCT257, SN74HCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCLS072A- NOVEMBER 1988 - REVISED MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

Tvcc 
S1 

From Output 
Under Test ------'\/\~

CL 
(seeNoteAJ I 

LOAD CIRCUIT 

_j 1.3V ~1.3~-----:: 

/+- tPLH -.i ~ tPHL 41 I 1 ______ __,---VoH 

I 1.3V 1 1 9o% I 90% I 1.3V 
10% I I I 10%voL 

I ---.i 14--- tr I ~ 14- tr 
j4- tPHL ~ j4- tPLH --+\ 

I 90~ VoH 
90% I 1.3 v I ,. 

I 10% +---VoL 

~ !4-t1 ~ 14---lr 

VOLTAGE WAVEFORMS 
OUTPUT AND 3-STATE BIDIRECTIONAL 1/0 

PROPAGATION DELAY TIME 

PARAMETER RL CL S1 S2 

lpzH 50 pF Open Closed 
Ian t----1 1 kn or 

IPZL 150pF Closed Open 

~ Open Closed 
'dis 1 kn 50 pF 

tPLZ Closed Open 

50 pF 
lpd or It - or Open Open 

150pF 

Output 3 v 

Control \ 1.3 V ( 1 3 V 
(LEow-bL1e1 veJI I . · _____ 0 V 

nang I '= 
tpzL 1• •I r llJ>i tpLz 

Output I \I 1 ~I ~Vee 
Waveform 1 I 1.3 V I I 
(See Note BJ I . 

1
10%_ Vol 

tpzH I• •I I 
1 I v Output 

Waveform 2 
(See Note BJ 

V. 1eoo;. OH 

___ _,T1.3v: i'-..~ov 
,.~,__-•+-I tpHz 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PAR,.; 1 MHz, Zo = 50 n, Ir= 6 ns, If= 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and tPHZ are the same as lctis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• 8-Blt Parallel-Out Storage Register 
Performs Serial-to-Parallel Conversion With 
Storage 

• Asynchronous Parallel Clear 

• Active-High Decoder 
• Enable Input Simplifies Expansion 
• Expandable for n-Bit Applications 
• Four Distinct Functional Modes 
• Package Options Include Plastic 

Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These 8-bit addressable latches are designed for 
general-purpose storage applications in digital 
systems. Specific uses include working registers, 
serial-holding registers, and active-high decoders 
or demultiplexers. They are multifunctional 
devices capable of storing single-line data in eight 
addressable latches, and being a 1-of-8 decoder 
or demultiplexer with active-high outputs. 

Four distinct modes of operation are selectable by 
controlling the clear (CLR) and enable (G) inputs. 
In the addressable-latch mode, data at the data-in 
terminal is written into the addressed latch. The 
addressed latch follows the data input with all 
unaddressed latches remaining in their previous 
states. In the memory mode, all latches remain in 
their previous states and are unaffected by the 
data or address inputs. To eliminate the possibility 
of entering erroneous data in the latches, G 
should be held high (inactive) while the address 
lines are changing. In the 1-of-8 decoding or 
demultiplexing mode, the addressed output 
follows the level of the D input with all other 
outputs low. In the clear mode, all outputs are low 
and unaffected by the address and data inputs. 

SN54HC259,SN74HC259 
8-BIT ADDRESSABLE LATCHES 

SCLS134A-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC259 ••• J OR W PACKAGE 
SN74HC259 ••. D, N, OR PW PACKAGE 

(TOPVIEW) 

so 1 Vee 
S1 2 CLR 
S2 3 G 
QO 4 D 
Q1 5 Q7 
Q2 6 Q6 
Q3 7 Q5 

GND 8 Q4 

SN54HC259 ••• FK PACKAGE 
(TOP VIEW) 

~ 0 (.) 815 cncnz>u 

S2 G 
QO D 
NC NC 
Q1 Q7 
Q2 Q6 

NC - No internal connection 

The SN54HC259 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HC259 is characterized for operation from -40°C to 85°C. 

~:~~.:ro:i;:~=.11~':t.":"'...:::1.:=.= 
standard warranty. Production procosalng does not n8C8811rily lneluda 
188ting ofallparamellll. ~lEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC259, SN74HC259 
8-BIT ADDRESSABLE LATCHES 

SCLS134A - DECEMBER 1982 - REVISED JANUARY 1996 

5-338 

INPUTS 

CLR G 
H L 

H H 

L L 

L H 

Function Tables 

FUNCTION 

OUTPUT OF EACH 
ADDRESSED OTHER FUNCTION 

LATCH OUTPUT 

D Oio Addressable latch 

OiO Oio Memory 

D L 8-line demultiplexer 

L L _,.Clear 

LATCH SELECTION 

SELECT INPUTS LATCH 
S2 S1 so ADDRESSED 

L 

L 

L 

L 

H 

H 

H 

H 

L L 0 

L H 1 

H L 2 

H H 3 

L L 4 

L H 5 

H L 6 

H H 7 

~TEXAS 
INSTRUMENTS 
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SN54HC259, SN74HC259 
8·BIT ADDRESSABLE LATCHES 

SCLS134A- DECEMBER 1982-REVISED JANUARY 1996 

logic symbolt 

so 
$1 

$2 

G 
0 

CLR 

1 

2 

3 

14 

13 

15 

}·: 
-"" GB 

Z9 
_.r::,J Z10 

:i __r: 
-+ 9,00 
-+ 10, OR 

-+- 9, 10 
-+- 10, 1R 

-+ 9,20 
-+ 10,2R 

-+ 9,30 
-+.10,3R 

-1- 9, 40 
-t- 10, 4R 

-1- 9, 50 
-1- 10, SR 

-1- 9, 60 
-1- 10, 6R 

-1- 9, 70 
- 10,7R 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 

~TEXAS 
INSTRUMENTS 
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4 
QO 

5 
Q1 

6 
Q2 

7 
Q3 

9 
Q4 

10 
Q5 

11 
Q6 

12 
Q7 
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SN54HC259,SN74HC259 
S·BIT ADORES.SABLE LATCHES 

SCLS134A- DECEMBER 1982 - REVISED JANUARY 1996 

logic diagram (positive logic) 

so - 1 ____ __, __ 4_ Qo 

S1 - 2----tt--t 

S2 _ 3 _ __,,1--1 

0 14 

D 13 

CLR - 1-5--n 

Pin numbers shown are for the D, J, N, PW, and W packages. 

~1ExAs ' 
INSTRUMENTS 
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logic symbol, each internal latch 

logic diagram, each internal latch (positive logic) 

c 

c--------c 

SN54HC259, SN74HC259 
8-BIT ADDRESSABLE LATCHES 

SCLS134A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

~ThXAS 
INSTRUMENTS 
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SN54HC259, SN74HC259 
8-BIT ADDRESSABLE LATCHES 

SCLS134A- D.ECEMBER 1982 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HC259 SN74He259 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vee-2v 1.5 1.5 

V1H High-level Input voltage vee•4.5V 3.15 3.15 v 

Vce·6V 4.2 4.2 

Vee-2v 0 0.5 0 0.5 

V1L Low-level Input voltage v00 -4.5V 0 1.35 0 1.35 v 

Vec=6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vee-2v 0 1000 0 1000 

It Input transition (rise and fall) time Vcc•4.5V 0 500 0 500 ns 

Vcc·6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
TA=25°e SN54He259 SN74He259 

TEST CONDITIONS Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH•-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 • V1H or V1L av 5.9 5.999 5.9 5.9 v 

IOH•-4mA 4.5V 3.98 4.3 3.7 3.84 

loH=-5.2mA av 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL·20 µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 • V1H or V1L av 0.001 0.1 0.1 0.1 v 

IOL·4mA 4.5V 0.17 0.26 0.4 0.33 

IOL•5.2mA av 0.15 0.26 0.4 0.33 

11 V1 • Vceoro av ±0.1 ±100 ±1000 ±1000 nA 

ice V1 • Veeoro, lo=O 6V 8 160 80 µA 

Ci 2VtoaV 3 10 10 10 pf 

~lExAs 
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SN54HC259,SN74HC259 
8-BIT ADDRESSABLE LATCHES 

SCLS134A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s·c SN54HC259 SN74HC259 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 80 120 100 

CLR low 4.5V 16 24 20 

6V 14 20 17 
tw Pulse duration ns 

2V 80 120 100 

Glow 4.5V 16 24 20 

6V 14 20 17 

2V 75 115 95 

lsu Setup time, data or address before Gi 4.5V 15 23 19 ns 

6V 13 20 16 

2V 5 5 5 

th Hold time, data or address after Gi 4.5V 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 60 

tPHL CLR AnyQ 4.5V 18 

6V 14 

2V 56 

Data AnyQ 4.5V 17 

6V 13 

2V 74 

!pd Address AnyQ 4.5V 21 

6V 17 

2V 66 

G AnyQ 4.5V 20 

6V 16 

2V 28 

It Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per latch 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC259 SN74HC259 
UNIT 

MAX MIN MAX MIN MAX 

150 225 190 

30 45 38 ns 

26 38 32 

130 195 165 

26 39 33 

22 33 28 

200 300 250 

40 60 50 ns 

34 51 43 

170 255 215 

34 51 43 

29 43 37 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 33 pF 
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SN54HC259, SN74HC259 
8·BIT ADDRESSABLE LATCHES 

SCLS134A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
· (see Note A) 

LOAD CIRCUIT 

lnpu~50% \~-----::c 

R~e~;C:::~---.-.1~50% "--::c 
I+ tau ..:.----- th ---.i 

I.. tpLH -.i I+- tPHL -+: 
In-Phase I )fl I """'-h VoH output I 5~ I 90% I ..,,,., I 50% 

I 10o/o - I I I 10% VoL 
I ~ 14"-tr I ~ j4-tt 

I I 
Data 1 90% 90% - - - Vee 

Input 50% I I 50% 
1 % I I 1 ov 
--I j4- tr -+I !--- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

14- tPHL ~ j4- tPLH ~ 

I cvoH 90% l\_so% 50% I 90% 
-i ~""'-1 ... 0 .. % ____ 1 ... 0o/o~rt-- - VoL 

~ j4-tf ~ i+-tr 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A, CL includes probe and test-fixture capacitance. 

5-344 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo - 50 a, Ir. 6 ns, If= 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC266, SN74HC266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

WITH OPEN-DRAIN OUTPUTS 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

The 'HC266 are composed of four independent 
2-input exclusive-NOR gates and feature 
open-drain outputs. They perform the Boolean 
function Y =A® B or Y =AB+ AB in positive logic. 

The SN54HC266 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC266 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

FUNCTION TABLE 

INPUTS 

A B 

L L 

L H 

H L 

H H 

OUTPUT 
y 

H 

L 

L 

H 

1A 
18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

5 

6 

8 

9 

12 

13 

=1 
~ 

I:::. 

I:::. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram, each gate (positive logic} 

SCLS135B- DECEMBER 1982- REVISED JULY 1996 

SN54HC266 ... J OR W PACKAGE 
SN74HC266 ... DORN PACKAGE 

(TOP VIEW) 

14 Vee 
18 2 13 48 
1Y 3 12 4A 

2A 5 10 3Y 
28 6 9 38 

GND 7 8 3A 

SN54HC266 ... FK PACKAGE 
(TOPVIEW) 

() 0 
~~z~~ 

1Y 
3 2 1 20 19 

4A 4 18 
NC 5 17 NC 

2Y 6 16 4Y 
NC 7 15 NC 

2A 8 14 3Y 
9 10 11 12 13 

co Cl () <( co 
C\IZ Z MM 

CJ 

NC - No internal connection 

3 
1Y 

4 
2V 

10 
3V 

11 
4V 

:_)D>---v 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~~1n1:~::1r ~~"::.nS: :; ~:i.~=:u=~~Tardco~~~:' 1~ 
Production processing does not necessarily Include testing of ,I 
parameters. 
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SN54HC266, SN74HC266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 
WITH OPEN-DRAIN OUTPUTS 
SCLS1358- DECEMBER 1982-REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 w 
Storage temperature range, T519 ............•..........................•......•.... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HC266 SN74HC266 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vcc=2 v 1.5 1.5 

V1H High-level input voltage Vcc=4.5V 3.15 3.15 v 

Vcc=6 v 4.2 '* 4.2 

Vcc=2V 0 _%__ 0.5 0 0.5 

VrL Low-level input voltage vcc = 4.5 v 0 _JI} 1.35 0 1.35 v 

vcc=6 v 0 ..LA. 1.8 0 1.8 

V1 Input voltage o__£ Vee 0 Vee v 

Vo Output voltage _§__ Vee 0 Vee v 

Vcc=2 v ~ 1000 0 iooo 

It Input transition (rise and fall) time vcc= 4.5 v 0 500 0 500 ns 

Vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

IOH Vr = VrH or V1L. Vo= Vee 

IOL=20µA 

VOL Vr = VrH or VrL 

IOL=4 mA 

IOL=5.2mA 

Ir Vr =Vee oro 

rec Vr =Vccoro, lo=O 

Ci 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development. Charac;terlsttc data and other 
speclflcatlons are design goals. Tuas lnsb'uments reserves the right to 
change or discontinue these products without notice. 

TA= 2s·c 
Vee 

MIN TYP 

6V 0.01 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC266 SN74HC266 
UNIT 

MAX MIN MAX MIN MAX 

0.5 10 5 µA 

0.1 .~. 0.1 

0.1 _::.i..:fi.1 0.1 

0.1 _Lo.1 0.1 v 

0.26 ;::: 0.4 0.33 

0.26 S' 0.4 0.33 

±100 Cf ±1000 ±1000 nA 

2~ 40 20 µA 

10 10 10 pF 



SN54HC266, SN74HC266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

WITH OPEN-DRAIN OUTPUTS 
SCLS135B- DECEMBER 1982 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54He266 SN74He266 FROM TO TA= 2s•e 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 60 125 190 155 

IPLH A or B y 4.5V 13 25 fhb 31 ns 

6V 10 23 £32 26 

2V 60 100 L15o 125 

IPHL Aor B y 4.5V 13 20 c:1' 30 25 ns 

6V 10 17 .K 25 21 

2V 28 75 df' 110 95 

It y 4.5V 8 15 r-- 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 35 pf 

PARAMETER MEASUREMENT INFORMATION 

Vee 

= 1 kn 

From Output est 
Under Test Int 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

--------.----Vee 
I 9001. 

I 
j+-tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input~ so% \,soo~ - - - - -::c 
J+ IPLH -.: ~ IPHL ~ 

In-Phase 
Output 

Out-of-Phase 
Output 

I I I VoH 
I Y I 90%h50% 
I 1oo/co 1o·Yc . - I I •voL 
I I --+! ~tf 
14- IPHL ~ 14- IPLH __.i 

I y-voH 
90%N50% I 

I 10% 10% v 
"""''"""'---~""-o::. - OL 

--i j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITl6N TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n, Ir • 6 ns, If = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information co~cemt products In the formative or 
dellgn phale of development. Charact8rlstlc data and oth• 
1peclftcat1on11ro d11lgn goals. T1111 Instruments......,.. the right to 
change or discontinue th111 products without nodct. ~ThxAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-347 
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• Contain Eight Flip-Flops With Single-Rall 
Outputs 

• Direct Clear Input 

• Individual Data Input to Each Flip-Flop 

• Applications Include: 
- Buffer/Storage Registers 
- Shift Registers 
- Pattern Generators 

• Package Options Include Plastic 
Small-Outline (DW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These circuits are positive-edge-triggered D-type 
flip-flops with a direct clear (CLR) input. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the transition time of the positive-going pulse. 
When CLK is at either the high or low level, the 
D input has no effect at the output. 

The SN54HC273 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC273 is characterized for 
operation from -40°C to 85 °C. 

FUNCTION TABLE 
(each fllp·flop) 

SN54HC273, SN74HC273 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS136A - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC273 ... J OR W PACKAGE 
SN74HC273 ... OW, N, OR PW PACKAGE 

(TOP VIEW) 

Vee 
SQ 
SD 
7D 
70 
60 

3D 6D 
4D 5D 
40 50 

GND 11 CLK ._ __ _, 

SN54HC273 ... FK PACKAGE 
(TOPVIEW) 

lc:c 0 
;?~d~g 

3 2 1 20 19 
2D 4 18 SD 
20 5 17 7D 
30 6 16 70 

15 60 
4D 8 

9 10 11 
6D 

oc~oc 

'<tad'°'° 

INPUTS OUTPUT 

~~~~:~1: .~0:~,1;:;.ent!,: :/ ,e:i:n:i: 
standard warranty. Production processing does not neceasarlly Include 
testing or 111 parameoo. 

CLR CLK D Q 

L x x L 

H i H H 

H i L L 

H L x ao 

~TEXAS 
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SN54HC273, SN74HC273 
OCTAL D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS136A- DECEMBER 1982- REVISED JANUARY 1996 

logic symbolt 

CLR 
CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

-1"-J R 

tc1 

10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10 20 30 40 50 

3 4 7 8 13 

CLK 
11 

10 

logic diagram, each flip-flop (positive logic) 

c c 

R-----CJ 

5-350 
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2 

5 

6 

9 

12 

15 

16 

19 

60 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

14 

10 

70 80 
17 18 

10 10 



SN54HC273, SN74HC273 
OCTAL D-TVPE FLIP-FLOPS 

WITH CLEAR 
SCLS136A-OECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package .................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC273 

MIN 

2 

Vee=2V 1.5 

Vee=4.5V 3.15 

vee=sv 4.2 

Vee=2V 0 

Vee= 4.5 v 0 

Vee=sv 0 

0 

0 

Vee =2V 0 

Vee =4.5V 0 

Vee =6V 0 

-55 

~TEXAS 
INSTRUMENTS 

NOM 

5 

POST OFFICE BOX 655303 • DALLJ\S, TEXAS 75265 

SN74HC273 

MAX MIN NOM MAX 
UNIT 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 
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SN54HC273, SN74HC273 
OCTAL D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS136A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54HC273 SN74HC273 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

1QL=20µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
1QL=4 mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

Ice V1=Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock Clock frequency 

lw Pulse duration 

tsu Setup time before CLKt 

th Hold time, data after CLKt 

5-352 

Vee 

2V 

4.5V 

6V 

2V 

CLR low 4.5 v 
6V 

2V 

CLK high or low 4.5V 

6V 

2V 

Data 4.5V 

6V 

2V 

CLR inactive 4.5V 

6V 

2V 

4.5V 

6V 

~TEXAS 
INSTRUMENTS 

TA= 2s·c 

MIN MAX 

0 5 

0 27 

0 32 

80 

16 

14 

80 

16 

14 

100 

20 

17 

100 

20 

17 

0 

0 

0 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC273 SN74HC273 
UNIT 

MIN MAX MIN MAX 

0 4 0 4 

0 18 0 21 MHz 

0 21 0 25 

120 100 

24 20 

20 17 
ns 

120 100 

24 20 

20 17 

150 125 

30 25 

25 21 
ns 

150 125 

30 25 

25 21 

0 0 

0 0 ns 

0 0 



SN54HC273,SN74HC273 
OCTAL D·TYPE FLIP·FLOPS 

WITH CLEAR 
SCLS136A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C SN54HC273 SN74HC273 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 5 11 4 4 

fmax 4.5V 27 50 18 21 MHz 

6V 32 60 21 25 

2V 55 160 240 200 

tpHL CLR Any 4.5V 15 32 48 40 ns 

6V 12 27 41 34 
2V 56 160 240 200 

tpd CLK Any 4.5V 15 32 48 40 ns 

6V 13 27 41 34 

2V 38 75 110 95 

tt Any 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per flip-flop No load 35 pF 

~lExAs 
INSTRUMENTS 
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SN54HC273,SN74HC273 
OCTAL D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS136A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=60pF 
_ · (see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

High-Level~-- Vee 
Pulse 50% 60% 

I I ov 
l+-tw~ 

Low-Level~ 60% ~Vee 
Pulse ~-~- ov 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

lnput_/i 50% \6~ -----::c 
I+ tpLH 1 14- tPHL ~ 

In-Phase I ~90% I 90o/oh VoH 
Output I 600~ I I 60% 

I 10o/o - I I I ""'--0% VoL 

Out-of-Phase 
Output 

I ~ J4-tr I ~ ro-tf 
J4- tPHL ~ • j4-- tPLH -.j 

90% ii 50% 60% ~ VoH 

r~,__ 1.,.0% ..... ___ 1.,.0,..%..,fi-t-+_---:- VoL 

--ill j4- tf ~ j4- tr 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between wavefonns were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n, tr. 6 ns, tf • 6 ns. 
C. For clock inputs, fmax Is measured when the input duty cycle Is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the same as tp<1. 

Figure 1. Load Circuit and Voltage Waveforms 

"!11ExAs 
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• Inputs Are TTL-Voltage Compatlble 
• Contain Eight D-Type Flip-Flops 
• Direct Clear Input 
• Applications Include: 

- Buffer/Storage Registers 
- Shift Registers 
- Pattern Generators 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices are positive-edge-triggered D-type 
flip-flops with a common enable input. The 
'HCT273 are similar to the 'HCT377, but feature 
a common clear enable (CLR) input instead of a 
latched clock. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the positive-going pulse. When CLK is at either 
the high or low level, the D input has no effect at 
the output. The circuits are designed to prevent 
false clocking by transitions at CLR. 

SN54HCT273, SN74HCT273 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS068B- NOVEMBER 1988 - REVISED JULY 1996 

SN54HCT273 ..• J OR W PACKAGE 
SN74HCT273 •.. OW, N, OR PW PACKAGE 

(TOPVIEW) 

Vee 
8Q 
80 
70 
7Q 

3Q 6Q 
30 60 
40 50 
40 5Q 

GNO 11 CLK 

SN54HCT273 ••. FK PACKAGE 
(TOP VIEW) 

40 

80 
70 
70 
6Q 
60 

The SN54HCT273 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HCT273 is characterized for operation from -40°C to 85°C. 

CLR 

L 

H 

H 

H 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 

CLK D Q 

x x L 

1' H H 

1' L L 

L x ao 
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SN54HCT273, SN74HCT273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS0688- NOVEMBER 1988 - REVISED JULY 1996 

logic symbolt 

CLR 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

...t:,J R 

5. C1 

10 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

10 

3 

20 

4 

30 

7 

40 

8 

50 

13 

logic diagram, each flip-flop (positive logic} 

c c 

0----t 

CLK(I)~~ 

R-----CI 
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SN54HCT273,SN74HCT273 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS068B- NOVEMBER 1988- REVISED JULY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . .. . .. .. .. . .. .. .. .. .. . .. .. . . . . . . . . . . . . . . . . .. . . . . .. .. . . . .. . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo = O to V eel . . . . . . . . . . . . . . .. . . . .. . . . .. . . . . . .. .. .. . . . .. .. . . ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package .................... 1.3 w 
PW package . , , ............... 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT273 SN74HCT273 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5~5.5 4.5 5 5.5 v 
V1H High-level Input voltage l Vee= 4.5 v to 5.5 v 2 ~ 2 v 
V1L Low-level input voltage J Vcc=4.5 Vto5.5 v 0 lF 0.8 0 0.8 v 
V1 Input voltage 0 A Vee 0 Vee v 
Vo Output voltage off Vee 0 Vee v 
It Input transition (rise and fall) times ~ 500 0 500 ns 

TA Operating free-air temperature --st...- 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C SN54HCT273 SN74HCT273 Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20µA 4.5V 4.4 4.499 4.4 4.4 
VoH V1 = V1H orV1L 

loH=-4mA 4.5V 3.98 4.30 3.7 

-#-
3.84 

Vol V1 = V1H or V1L 
loL-20 µA 4.5V 0.001 0.1 0.1 

_.&p.4 loL·4mA 4.5V 0.17 0.26 0.33 

11 V1 • Vccoro 5.5V ±0.1 ±100 ~000 ±1000 

ice V1 =Vccoro, lo=O 5.5V 8 $1 160 80 

aicc=I= 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 '31 3 2.9 
Other inputs at O or Vee LE 

Ci 
4.5V 

3 10 10 10 to5.5 V 

:I: This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than O V or Vee-

PRODUCT PREVIEW lnlannallon ........ ~In lhalonnlllveor 

==- or dovelopmlllt. CharaClerlollc da11 and -
lonlartdlllan 90011. TnM lnstrumentl ....,.,..1111 right to 

or dlaconUno» lhlia prodllCll-t notlct. ~ThxAs 
INSTRUMENTS 
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UNIT 

v 

v 

nA 

µA 

mA 

pf 
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SN54HCT273, SN74HCT273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS068B- NOVEMBER 1988 - REVISED JULY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted}· 

TA=2s0 c SN54HeT273 SN74HeT273 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

4.5V 0 25 0 16 0 20 
fclock Clock frequency MHz 

5.5V 0 28 0 19 0 23 

4.5 v 20 30 ~ 25 
CLK high or low 

5.5 v 18 25 I 22 
lw Pulse duration ns 

4.5V 16 24 §' 20 
CLRlow 

5.5V 14 20,.l,7 17 

4.5V 20 §' 25 
Data 

~ Setup time before CLKT 
5.5V 17 21 

lsu 4" 30 
ns 

4.5V 20 25 
CLR inactive 

5.5 v 17 25 21 

Hold time data after CLKT 
4.5V 0 0 0 

lh ns 
5.5V 0 0 0 

switching characteristics over recommended operating free-air temperature range, V cc = 5 V ± 0.5 V, 
CL= 50 pF (unless otherwise noted} (see Figure 1) 

SN54HeT273 

PARAMETER 
FRO~, TO 

Vee TA=2s·e UNIT 
(INPJT) (OUTPUT) MIN MAX 

MIN TYP MAX 

4.5V 25 31 16 
fmax MHz 

5.5V 28 37_.iff_ 19 

4.5V :Jt 34 50 
lpd CLR Any ns 

5.5V ~ 29 42 

CLR 
4.5V e,")17 15 50 

IPHL Any ff 15 
ns 

5.5V 34 42 

4.5V I! 8 18 22 
It Any ""' ns 

5.5V 7 19 21 

switching characteristics over recommended operating free-air temperature range, Vee= 5 V ± 0.5 V, 
CL= 50 pF (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

!pd CLR 

IPHL CLR 

It 

PRODUCT PREVIEW Information concerns prodUCIS In Ille formallve or =n phase of development CharactorlsUc aeta and oilier 
a ftcatlons are design goals. Texas Instruments reservt1 the right to 
c ge or discontinue thele products without notice. 
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TO 
Vee (OUTPUT) 

4.5V 

5.5V 

4.5V 
Any 

5.5V 

4.5V 
Any 

5.5V 

4.5V 
Any 

5.5V 

-!!1 ThXAS 
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SN74HeT273 

TA :2s0e UNIT 
MIN MAX 

MIN TYP MAX 

25 31 20 

37jJ! MHz 
28 23 

~ 34 42 
ns 

~ 29 36 

~17 34 42 

ii 15 
ns 

29 36 

L_ 8 15 19 
ns ,- 7 14 17 



SN54HCT273, SN74HCT273 
OCTAL D-TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS068B- NOVEMBER 1988- REVISED JULY 1996 

operating characteristics, Vee= 5 V, TA= 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance No load 30 pF 

PARAMETER MEASUREMENT INFORMATION 

Input 

In-Phase 
Output 

Out-of· 
Phase 

Output 

From OUtput Test 
Under Test ~Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

_juv ~uv-----:: 
I+ tPLH -..i 14-- tPHL ~ 
I tf: I VoH I 1.3 v I 90% I 9oo/o 1\1-1.3 v 
I 1oo/o_ I I i~voL 
I -.i 14-- tr I -+! 14--- tt 
f4- tPHL ~ f4- tpLH ~ 

90% fsL t.3 V 110%.3 V .r- VoH 

i'l'"'-1 ... 0%...._ __ .....,..-..fi:.--l--t-_ -- ~ - VOL 
-+! j4- tf -+j !+-tr 

VOLTAGE WAVEFORMS 
SETUP AND. HOLD AND INPUT RISE AND FALL TIMES 

High-Level ~.--:;;;- 3 V 
Pulse __/i ,,_ · i\:.:::. 0 V 

,._tw~ 

Low-Level~I 3V 
Pulse 1.3V 1.3V 

---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

-3V 

Refer:;.~~~ ____ __,/i 1.3 V '\__ 0 V 

14- tau ~ lh --.I 
I I 

Data I ---3V 
Input 1.3 V I 2.7 V 2.7 V I 1.3 V 

o. v 1 1 o.3Vov 

--I j4-- tr ~ ~ tf 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All Input pulses are supplied by generators having the following 

characteristics: PAR S 1 MHz, Zo = 50 0, Ir m 6 ns, Ifs 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. For clock inputs, !max is measured when the input duty cycle is 50%. 
E. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 
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• High-Current 3-State Outputs Drive Bus 
Lines, Buffer Memory Address Registers, 
or Drive up to 15 LSTTL Loads 

• True Outputs 
• Package Options Include Plastic 

Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These hex buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HC365 contain six independent 
buffers/drivers with dual-gated output-enable 
(OE1 and OE2) inputs. When OE1 and OE2 are 
both low, the device passes noninverted data from 
the A inputs to the Y outputs. If either (or both) 
output-enable terminal(s) is high, the outputs are 
in the high-impedance state. 

The SN54HC365 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC365 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54HC365, SN74HC365 
HEX BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS308A- JANUARY 1996 - REVISED JULY 1996 

SN54HC365 ••• J OR W PACKAGE 
SN74HC365 .•• D OR N PACKAGE 

(TOPVIEW) 

OE1 Vee 
A1 2 OE2 
Y1 3 A6 
A2 4 Y6 
Y2 5 AS 
A3 6 VS 
Y3 7 A4 

GND 8 

SN54HC365 .•• FK PACKAGE 
(TOPVIEW) 

Y1 
A2 
NC 
Y2 
A3 

NC - No internal connection 

A6 
Y6 
NC 
AS 
YS 

INPUTS OUTPUT 
OE1 OE2 A y 

H x x z 
x H x z 
L L H H 

L L L L 

~lExAs 
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SN54HC365, SN74HC365 
HEX BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS308A- JANUARY 1996- REVISED JULY 1996 

loglc symbolt 

A1 

A2 

A3 

A4 

AS 

A& 

1 

1S 

2 

4 

6 

10 

12 

14 

_hf & 

JEN ~ 
L 

::r 
I> v 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

loglc diagram (positive logic) 

OE1 --=---.(1'"-, 
OE2 - 1-S---1...L._j 

A1 2 

To Five Other Channels 

Pin numbers shown are for the D, J, N, and W packages. 

3 

6 

7 

9 

11 

13 

Y1 

Y2 
Y3 

Y4 

vs 
Y6 

absolute maximum ratings over operating free-air temperature range:I: 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . .. -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vr >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo = o to V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ..............•..... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:J: Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions'' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabllity. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-362 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

vcc-2v 

V1H High-level input voltage vcc•4.5V 

Vcc-6V 

vcc=2V 

V1L Low-level Input voltage vcc=4.5V 

Vcc=6V 

V1 Input voltage 

Vo Output voltage 

Vcc-2v 

It Input transition (rise and fall) time Vcc=4.5V 

Vcc=6V 

TA Operating free-air temperature 

SN54HC365,SN74HC365 
HEX BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS308A- JANUARY 1996 - REVISED JULY 1996 

SN54HC365 SN74HC365 

MIN NOM 
UNIT 

MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA=25°C SN54HC365 SN74HC365 

PARAMETER Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 • V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IOH=-emA 4.5V 3.98 4.3 3.7 3.84 

loH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL•20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 • V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IOL=6mA 4.5V 0.17 0.26 0.4 0.33 

IOL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ioz Vo= Vee oro 6V ±0.01 ±0.5 ±10 ±5 µA 

Ice V1 ·Vee oro, Io=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

~lExAs 
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SN54HC365, SN74HC365 
HEX BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS308A- JANUARY 1996- REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

FROM TO TA:25°C SN54HC365 SN74HC366 
PARAMETER 

(INPUT) . (OUTPUT) Vee 
MIN 

UNIT 
TYP MAX MIN MAX MIN MAX 

2V 50 95 145 120 

!pd A y 4.5V 12 19 29 24 ns 

6V 10 16 25 20 

2V 100 190 285 238 

!en OE y 4.5V 26 38 57 48 ns 

6V 21 32 48 41 

2V 50 175 265 240 

!dis OE y 4.5V 21 35 53 48 ns 

6V 19 30 45 41 

2V 28 60 90 75 

It Any 4.5v· 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted} (see Figure 1} 

FROM TO TA=2s•c SN54HC366 SN74HC365 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 70 120 180 150 

!pd A y 4.5V 17 24 36 30 ns 

6V 14 20 31 25 

2V 140 230 345 285 

ten OE y 4.5V 30 46 69 57 ns 

6V 28 39 59 48 

2V 45 210 315 265 

It Any 4.5V 17 42 63 53 ns 

6V 13 36 53 45 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per buffer/driver No load 35 pF 

~1ExAs 
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SN54HC365, SN74HC365 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS308A- JANUARY 1996 - REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

S1 
Test 
Point From Output 

Under Test -->---"/\/\~-a 

CL 
(see Note A) I 

LOAD CIRCUIT 

lnpj{ 50% ~50:;:- - - - -::C 

:.. tpLH _, 14- tpHL ~ 
In-Phase I ,_i,---+----=i--- VoH 

output I 50% I 90% I 9o% I 50% 

Out-of-Phase 
Output 

10% I I I 10%voL 
I --.i 14- tr I --.i 14-- tt 
j4- tPHL ~ j4- IPLH ~ 

90% 11 50% 
I ~1-o.o;..._ __ ..--.-~ 

~ j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

--------...r::----Vcc 
I 90% 

I 
JOll-tr 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten 1--- 1 kn or 

IPZL 150 pF Closed Open 

~ Open Closed 
tells 1 kn 50pF 

IPLZ Closed Open 

50pF 
tpd or tt - or Open Open 

150 pF 

Output 
Control ,, t Vee 

(Low-Level 1\ 50% 50% 
Enabling) I· ----- OV 

tpzL :.. •I ~· llol tpLz 

Output 1 1- = Vc9 ~I =Vee 
Waveform 1 I \L 50% I 
(See Note B) I '\: 1 10%_ VoL 

tpzH 1<111 llol I 
I I 

Output !/. 1':_9o% VoH 
Waveform 2 ----JT 50% 1

1 (See Note B) . I = O V 
.. jOll--11>'-I tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR $ 1 MHz, Zo = 50 Q, tr= 6 ns, If= 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and IPHL are the same as lpci. 
F. tpLZ and tpHz are the same as !dis· 
G. tpzL and tpzH are the same as ten· 

Figure 1. Load Circuit and Voltage Waveforms 
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• High-Current 3-State Outputs Drive Bus 
Lines, Buffer Memory Address Registers, 
or Drive up to 15 LSTTL Loads 

• True Outputs 
• Package Options Include Plastic 

Small-Outline {D) and Ceramic Flat {W) 
Packages, Ceramic Chip Carriers {FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These hex buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HC367 are organized as dual 
4-line and 2-line buffers/drivers with active-low 
output-enable (1 OE and 20E) inputs. When OE is 
low, the device passes noninverted data from the 
A inputs to the Y outputs. When O.E is high, the 
outputs are in the high-impedance state. 

The SN54HC367 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC367 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

INPUTS OUTPUT 
OE A y 

H x z 
L H H 

L L L 

~TEXAS 
INSTRUMENTS 

SN54HC367,SN74HC367 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS309A-JANUARY 1996-REVISED JULY 1996 

SN54HC367 •.. J OR W PACKAGE 
SN74HC367 .•• DORN PACKAGE 

(TOPVIEW) 

16 Vee 
15 20E 
14 2A2 
13 2Y2 
12 2A1 
11 2Y1 
10 1A4 
9 1Y4 

SN54HC367 ... FK PACKAGE 
(TOP VIEW) 

1Y1 
1A2 
NC 

1Y2 
1A3 

~/w o/w 
~~~~~ 

NC - No internal connection 

2A2 
2Y2 
NC 
2A1 
2Y1 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC367, SN74HC367 
HEX BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS309A-JANUARY 1996-REVISEDJULY 1996 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2 

4 

6 

10 

15 

12 

14 

3 v-----
.... ~~~~--t 5 

1Y1 

1Y2 

1Y3 

1Y4 

I> 

7 

9 

11 
v~---- 2Y1 

13 
2Y2 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic} 

20E 15 

~ 2A1 
12 

~ 

11 

To Three Other Channels To One Other Channel 

Pin numbers shown are for the D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature range:!: 

2Y1 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-368 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage Vee= 4.5 v 
Vee= 6 v 
Vcc=2V 

V1L Low-level input voltage Vee= 4.5 v 
Vee= 6V 

V1 Input voltage 

Vo Output voltage 

Vee= 2 v 
It Input transition (rise and fall) time Vee= 4.5 v 

Vee= 6 v 
TA Operating free-air temperature 

SN54HC367, SN74HC367 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS309A-JANUARY 1996- REVISED JULY 1996 

SN54HC367 SN74HC367 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

2 5 6 2 5 6 v 
1.5 1.5 

3.15 3.15 v 
4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 
0 1.8 0 1.8 

0 Vee 0 Vee v 
0 Vee 0 Vee v 
0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 oe 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 

ice 

Ci 

TEST CONDITIONS 

loH =-20 µA 

V1 = V1H or V1L 

IOH =-6 mA 

loH =-7.BmA 

loL=20 µA 

V1 = V1H or V1L 

loL= 6 mA 

loL=7.8 mA 

V1=Vecoro 

Vo=Vccoro 

V1=Vceoro, lo=O 

TA= 25°C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2Vto6V 3 

-!/1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC367 SN74HC367 

MAX MIN MAX 
UNIT 

MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 
0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC367, SN74HC367 
HEX BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS309A- JANUARY 1996 - REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otherwise noted) {see Figure 1) 

FROM TO TA =25°C SN54HC367 SN74HC367 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 50 95 145 120 

!pd A y 4.5V 12 19 29 24 ns 

6V 10 16 25 20 

2V 100 190 285 238 

ten OE y 4.5V 26 38 57 48 ns 

6V 21 32 48 41 

2V 50 175 265 240 

lctis OE y 4.5V 21 35 53 48 ns 

6V 19 30 45 41 

2V 28 60 90 75 

It Any 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
{unless otherwise noted) {see Figure 1) 

FROM TO TA =25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 70 

lpd A y 4.5V 17 

6V 14 

2V 140 

len OE y 4.5V 30 

6V 28 

2V 45 

It Any 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 

5-370 

PARAMETER 

Power dissipation capacitance per buffer/driver 

~·TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC367 SN74HC367 
UNIT 

MAX MIN MAX MIN MAX 

120 180 150 

24 36 30 ns 

20 31 25 

230 345 285 

46 69 57 ns 

39 59 48 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 35 pF 



SN54HC367, SN74HC367 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS309A- JANUARY 1996 - REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

TVcc 

S1 

From Output 
Under Test -----""fu--

CL 
(see Note A) I 

LOAD CIRCUIT 

lnpVi 50% ~;;.- - - - -::C 

I+ tPLH ~ !+- tpHL ~ 
In-Phase I ;_,,,.--+----.1::"1---VoH 

Output I 50% I 9o% I 90% I 50% 
10% I I I 10% VoL 

PARAMETER 

ten 
tpzH 
~ 

tpzL 

~ ~Is 
tpLz 

tpd or tt 

RL CL S1 S2 

50pF Open Closed 
1 kn or 

150 pF Closed Open 

Open Closed 
1 kn 50pF 

Closed Open 

50pF 
- or Open Open 

150pF 

Out-of-Phase 
Output 

I --.i 14-" tr I ~ 14- tf 
14- tPHL ~ j4- tPLH ~ 

90o/c I I 900'0 VoH 
o I 50% " 

Output 
Control \., t Vee 

(Low-Level 1i., 50% 50% 
Enabling) I· ----- OV 

I -,;;.:1.;.0o/c,:.;;o ___ :.:;.:.:~t---VoL 

-.i j+- tf -+j i+- tr 
tpzL :· ~I ~ "" tPLZ 

Output I ~j--=~c9 y:-1 =Vee 
Waveform 1 I 50 Yo I 
(See Note BJ 1 "-_..1,__ _ _.c...10%_ vol 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

tpzH 14 11>1 I 
----------..----- Vee I eoo/o 

I 
14--tr 

I I 
Output !/. 1':_9o%-VoH 

Waveform 2 ____ _,T 50% 1

1 

(See Note B) . I = 0 V 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

i.-141----~1-I tpHz 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 0, tr = 6 ns, If = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and tPHL are the.same as tpd. 
F. tpu and IPHZ are the same as ldis· 
G. tpzL and tpzH are the same as !en· 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 5-371 



5-372 



• High-Current 3-State Outputs Drive Bus 
Lines, Buffer Memory Address Registers, 
or Drive up to 15 LSTTL Loads 

• Inverting Outputs 
• Package Options Include Plastic 

Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These hex buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. The 'HC368 are organized as dual 
4-line and 2-line buffers/drivers with active-low 
output-enable (1 OE and 20E) inputs. When OE is 
low, the device passes inverted data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

The SN54HC368 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC368 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

INPUTS OUTPUT 
OE A y 

H x z 
L H L 

L L H 

~TEXAS 
INSTRUMENTS 

SN54HC368, SN74HC368 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS310-JANUARY 1996 

SN54HC368 ... J OR W PACKAGE 
SN74HC368 ... DORN PACKAGE 

(TOP VIEW) 

10E Vee 
1A1 2 20E 
1Y1 3 2A2 
1A2 4 2Y2 
1Y2 5 2A1 
1A3 6 2Y1 
1Y3 7 1A4 

GND 8 1Y4 

SN54HC368 ... FK PACKAGE 
(TOP VIEW) 

~11J.J (.)llJ.J 
::: 9 ~ ~~ 

1Y1 
3 2 1 20 19 2A2 4 18 

1A2 5 17 2Y2 
NC 6 16 NC 

1Y2 7 15 2A1 
1A3 8 14 2Y1 

910111213 

~~~~;f 
~CD ._,_ 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC368, SN74HC368 
HEX BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS310-JANUARY 1996 

logic symbolt 

2 
1A1 

4 
1A2 ------1 

6 1-~~~~-t 

1A3 
10 

1A4 

15 
20E 

2A1 

2A2 

12 

14 

tThis symbol is In accordance with ANSI/IEEE Std 91·1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

10E 

~ 1A1 
2 3 1Y1 

20E 15 

2A1 12 

'-v--' 
To Three Other Channels 

Pin numbers shown are for the D, J, N, and W packages. 

3 

5 

7 

9 

11 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 
13 

2Y2 

~ 
'-v--' 

11 

To One Other Channel 

absolute maximum ratings over operating free-air temperature range* 

2Y1 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .............•...................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................•............... ±20. mA 
Continuous output current, lo (Vo= o to Vee) •............................................. ±35 mA 
Continuous current through Vee or GND ....................•.•............................ ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 w' 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating oonditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-374 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~lExAs 
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recommended operating conditions 

Vee Supply voltage 

vcc-2v 

V1H High-level input voltage vcc-4.5V 

vcc·6V 

Vee =2V 

V1L Low-level input voltage vcc=4.5V 

Vcc=6V 

V1 Input voltage 

Vo Output voltage 

vcc=2V 

It Input transition (rise and fall) time Vcc=4.5V 

Vcc·6V 

TA Operating free-air temperature 

SN54HC368, SN74HC368 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS310-JANUARY 1996 

SN54HC368 SN74HC368 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TEST CONDITIONS 
TA=25°C SN54HC368 SN74HC368 

PARAMETER Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH ·-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IOH=-6mA 4.5V 3.98 4.3 3.7 3.84 

loH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL=20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

loL·6mA 4.5V 0.17 0.26 0.4 0.33 

ioL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1. Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo-Vccoro 6V ±0.01 ±0.5 ±10 ±5 µA 

Ice V1 -Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pf 

~ThxAs 
INSTRUMENTS 
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SN54HC368, SN74HC368 
HEX BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS310-JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA= 2s•c SN54HC368 SN74HC368 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 50 95 145 120 

tpd A y 4.5V 12 19 29 24 ns 

6V 10 16 25 20 

2V 100 190 285 238 

ten OE y 4.5V 26 38 57 48 ns 

6V 21 32 48 41 

2V 50 175 265 240 

lclis OE y 4.5V 21 35 53 48 ns 

6V 19 30 45 41 

2V 28 60 90 75 

It Any 4.5 v 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 70 

tpd A y 4.5V 17 

6V 14 

2V 140 

len OE y 4.5V 30 

6V 28 

2V 45 

It Any 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 

5-376 

PARAMETER 

Power dissipation capacitance per buffer/driver 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC368 SN74HC368 

MAX MIN MAX MIN MAX 
UNIT 

120 180 150 

24 36 30 ns 

20 31 25 

230 345 285 

46 69 57 ns 

39 59 48 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 35 pF 



SN54HC368, SN74HC368 
HEX BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS310 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 
Test 
Point From Output 

Under Test ----1\/\/\,--e 

CL 
(see Note A) I 

LOAD CIRCUIT 

lnp~50% 
I.,._ tpLH 
I 

~;;:-----::c 

-.i 14- tPHL ~ 
1--------.---VOH 

50% I 90% I 90% I 50% 
In-Phase I 

Output I 
10% I I I 10%voL 

I ---.i ~ tr I ---+! 14- tf 
j4- tPHL ~ j4- tPLH ~ 

Out-of-Phase 
Output 

90"' I 
1 90.,0 VoH 

70 I 50% 7• 

I 1oo;. +---VoL 

---+! j4- tf -+j ~ tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten 1-----1 1 kn or 

tpzL 150 pF Closed Open 

~ Open Closed 
~Is 1 kn 50pF 

tpLz Closed Open 

50pF 

tpd or tt - or 
150 pF 

Open Open 

Output 

Control--'\., t Vee 
(Low-Level 1i., 50% 50% 

Enabling) I· ----- OV 

tpzL I"' •I ~ 9'I tpLz 
output 

1
r- ~ vc9 y::--1 ~Vee 

Waveform 1 I )L 50% I 
(See Note B) 1 "\'-_ ... 

1 
__ .;ic....1,0%_ VoL 

tpzH I"' •I I 
I I 

Output !/. ~9o% VoH 
Waveform 2 ____ .1T 50% 1

1 

(See Note B) . I ~ O V 
.. 1 .. --•'-I tPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 n, tr= 6 ns, tf = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpu and tpHz are the same as lclis· 
F. tpzL and tpzH are the same as ten· 
G. tpLH and tPHL are the same as tpe1. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• Eight High-Current Latches In a Slngle 
Package 

• High-Current 3-State True Outputs Can 
Drive up to 15 LSTTL Loads 

• Full Parallel Access for Loading 

• Package Options Include Plastlc 
Small-Outllne (DW), Shrink Small-Outllne 
(DB), Thin Shrink Small-Outllne (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastlc (N) and 
Ceramic (J) 300-mll DIPs 

description 

These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'HC373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the a outputs are latched 
at the levels that were set up at the D inputs. 

An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54HC373, SN74HC373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS140A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC373 ••• J OR W PACKAGE 
SN74HC373 ••• DB, OW, N, OR PW PACKAGE 

(TOPVIEW) 

OE 1 20 Vee 
1Q 2 19 SQ 
1D 3 18 80 
20 17 70 
2Q 16 7Q 
3Q 6 6Q 
30 7 60 
40 8 50 
4Q 9 SQ 

GNO 

SN54HC373 ••. FK PACKAGE 
(TOPVIEW) 

20 
3 2 1 20 19 80 4 18 

2Q 5 17 70 
3Q 6 16 7Q 
30 7 15 6Q 
40 8 14 60 

9 10 11 12 13 

~~~gf5 
el 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54HC373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4HC373 is characterized for operation from -40°C to 85°C. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALI.AS, TEXAS 75265 

Copyright@ 1996, Texas Instruments Incorporated 

5-379 



SN54HC373, SN74HC373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS140A- DECEMBER 1982- REVISED JANUARY 1996 

logic symbolt 

OE 

LE 

10 

20 

30 
40 

SD 
60 

70 

60 

1 

11 

3 

4 

7 

6 

13 

14 

17 

16 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
LE 0 Q 

H H H 

H L L 

L x Oo 
x x z 

..c::JEN 

~1 
10 I> v 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logi~ diagram {positive logic) 

OE---a 

5-380 

LE 11 

C1 

10-3 ------__,10 

To Seven other Channels 

~TEXAS 
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·2 

s 
6 
9 

12 

1S 

16 

19 

. 1Q 

2Q 

3Q 

4Q 

SQ. 

6Q 

7Q 

6Q 



SN54HC373,SN74HC373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS140A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

OW package .................. 1.6 W 
N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package .................. 0.7W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HC373 SN74HC373 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vee=2v 1.5 1.5 

V1H High-level input voltage vee•4.5V 3.15 3.15 v 

Vee-SV 4.2 4.2 

Veem2V 0 0.5 0 0.5 

V1L Low-level input voltage Vee. 4.5 v 0 1.35 0 1.35 v 

Vee=sv 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 
Vee=2v 0 1000 0 1000 

tt Input transition (rise and fall) time Vee=4.5V 0 500 0 500 ns 

Vee=SV 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·e 

~ThxAs 
INSTRUMENTS 
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SN54HC373,SN74HC373 
OCTAL TRANSPARENT D•TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS140A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54HC373 SN74HC373 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-6 mA 4.5V 3.98 4.3 3.7 3.84 

IQH =-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL = 6 mA 4.5V 0.17 0.26 0.4 0.33 

IQL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo=Vccoro 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 =Vccoro, IQ=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

tw Pulse duration, LE high 

tsu Setup time, data before LE! 

th Hold time, data after LE! 

5-382 

Vee 
2V 

4.5V 

6V 

2V 

4.5V 

6V 

2V 

4.5V 

6V 

~'TEXAS 
INSTRUMENTS 

TA= 2s·c 

MIN MAX 

80 

16 

14 

50 

10 

9 

20 

10 

10 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC373 SN74HC373 
UNIT 

MIN MAX MIN MAX 

120 100 

24 20 ns 

20 17 

75 63 

15 13 ns 

13 11 

26 24 

13 12 ns 

13 12 



SN54HC373, SN74HC373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS140A- DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c SN54HC373 SN74HC373 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 58 150 225 190 

D Q 4.5V 15 30 45 38 

6V 13 26 38 32 
!pct ns 

2V 73 175 265 220 

LE AnyQ 4.5V 18 35 53 44 

6V 15 30 45 38 

2V 65 150 225 190 

len OE AnyQ 4.5V 17 30 45 38 ns 

6V 14 26 38 32 

2V 50 150 225 190 

lc!is OE AnyQ 4.5V 15 30 45 38 ns 

6V 13 26 38 32 

2V 28 60 90 75 

It AnyQ 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 82 

D Q 4.5V 22 

6V 19 
!pct 

2V 100 

LE AnyQ 4.5V 24 

6V 20 

2V 90 

len OE AnyQ 4.5V 23 

6V 19 

2V 45 

It AnyQ 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per latch 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC373 SN74HC373 
UNIT 

MAX MIN MAX MIN MAX 

200 300 250 

40 60 50 

34 51 43 
ns 

225 335 285 

45 67 57 

38 57 48 

200 300 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TVP UNIT 

No load 100 pF 
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SN54HC373, SN74HC373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS140A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten t---1 1 k.Q or 

tpzL 150 pF Closed Open 

T Vee 

Test 
S1 

From Output Point RL 

LOAD CIRCUIT 

~ Open Closed 
tdls 1 k.Q 50pF 

tpLz Closed Open 

50pF 
tpd or tt - or Open Open 

150pF 

Under Test 

CL 

I 'i S2 
(see Note A) 

-=-

-Vee 

Refe~~;: _____ _,f: 50% \_ 0 V 

'4- tsu ~ th --.I 
I I 

Data i 90.,0 ---Vee 
socv. I " 90% I so% 

Input 10% • I I 10% OV 

-..: j4-- Ir ~ :.---- If 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

\,so:;:-----Vcc 
Output 

• Vee 
Input Ji 50% Control """'\ 

(_so% ----ov I OV (Low-Leve1 503 

Enabling) : 
: ... tpLH -+I ~ tPHL ~ Iii ~ Ii'! tPLZ 

I I ---VoH Output 

tpzL , .. 

1-~vc~ ,e~vcc In-Phase 90% I 90% I 50% I I soo;. I Waveform 1 
\so% I Output 

10% I I I 103 voL I ~1.Q!o_ VOL 
J ~ 14---tr I ~ J4-tt 

(See Note B) 
I I 

J4-- IPHL ~ J4-- tPLH ~ lpzH 14 .. , I 
I I 90% VoH 

I I ~VOH 90% I Output 

)Isa% 
Out-of- 50% Waveform 2 I 
Phase I 10% 

+---VOL (See Note B) I I ~ov 
Output ~ j4-tf --.; 14---lr 14 •I IPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 a, tr = 6 ns, If = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. iPLZ and IPHZ are the same as ldis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and tPHL are the same as t00. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• Eight High-Current Latches In a Single 
Package 

• High-Current 3-State True Outputs Can 
Drive up to 15 LSTTL Loads 

• Full Parallel Access for Loading 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'HCT373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels that were set up at the D inputs. 

An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54HCT373, SN7 4HCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS009A - MARCH 1984 - REVISED JANUARY 1996 

SN54HCT373 .•. J OR W PACKAGE 
SN74HCT373 •.. OW OR N PACKAGE 

(TOP VIEW) 

Vee 
80 
80 
70 

20 70 
30 60 

60 
40 50 
40 50 

GNO 

SN54HCT373 •.. FK PACKAGE 
(TOP VIEW) 

20 
20 
30 
30 
40 

80 
70 
70 
60 
60 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54HCT373 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HCT373 is characterized for operation from -40°C to 85°C. 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54HCT373, SN74HCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS009A- MARCH 1984- REVISED JANUARY 1996 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

logic symbolt 

OE 

LE 

1D 

2D 

3D 
4D 

50 

60 

7D 

80 

1 

11 

3 

4 

7 
8 

13 

14 

17 

18 

OE 

L 

L 

L 

H 

LE D Q 

H H H 

H L L 

L x Oo 
x x z 

~EN 

~1 
1D t> v 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 
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C1 

10-3-----~10 

To Seven Other Channels 
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2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

8Q 

2 1Q 



SN54HCT373, SN74HCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS009A - MARCH 1984 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HCT373 SN74HCT373 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V1H High-level input voltage 1Vee=4.5 v to 5.5 v 2 2 v 
V1L Low-level input voltage I Vee= 4.5 v to 5.5 v 0 0.8 0 0.8 v 
V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 
It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

TA= 25'C SN54HCT373 SN74HCT373 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

IOH =--6 mA 3.98 4.3 3.7 3.84 

IQL=20µA 0.001 0.1 0.1 0.1 
VoL V1 = V1H or V1L 4.5V 

IOL=6 mA 0.17 0.26 0.4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 ±1000 ±1000 

loz Vo= Vccoro 5.5V ±0.01 ±0.5 ±10 ±5 

Ice V1 =Vccoro, lo=O 5.5V 8 160 80 

alee* 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 
Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 
to 5.5 V 

:I: This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than O V or V CC· 

~TEXAS 
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UNIT 

v 

v 

nA 

µA 

µA 

mA 

pF 
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SN54HCT373, SN74HCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS009A- MARCH 1984 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s•c SN54HCT373 SN74HCT373 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

4.5V 20 30 25 
tw Pulse duration, LE high ns 

5.5V 17 27 23 

Setup time, data before LE-!. 
4.5V 10 15 13 

tsu ns 
5.5V 9 14 12 

Hold time, data after LE-!. 
4.5V 10 10 10 

th ns 
5.5V 10 10 10 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

FROM TO TA=25°C SN54HCT373 SN74HeT373 
PARAMETER 

(INPUT) (OUTPUT} Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 25 35 53 44 
D Q 

5.5V 21 32 48 40 
tpd ns 

4.5 v 28 35 53 44 
LE AnyQ 

5.5 v 25 32 48 40 

4.5 v 26 35 53 44 
ten OE AnyQ ns 

5.5 v 23 32 48 40 

4.5 v 23 35 53 44 
tdis OE AnyQ ns 

5.5 v 22 32 48 40 

4.5 v 10 12 18 15 
tt AnyQ 

5.5V 9 11 16 
ns 

14 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted} (see Figure 1) 

FROM TO TA=25°e 
PARAMETER 

(INPUT} (OUTPUT) Vee 
MIN TYP 

4.5V 32 
D Q 

5.5 v 27 
tpd 

4.5V 38 
LE AnyQ 

5.5V 36 

4.5V 33 
ten OE AnyQ 

5.5V 28 

4.5V 18 
tt AnyQ 

5.5V 16 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per latch 
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SN54HeT373 SN74HeT373 
UNIT 

MAX MIN MAX MIN MAX 

52 79 65 

47 71 59 
ns 

52 79 65 

47 71 59 

52 79 65 
ns 

47 71 59 

42 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 50 pf 



Test 

SN54HCT373, SN74HCT373 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS009A-MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 
S1 

PARAMETER 

IPZH 
ten ~ 

RL 

1 kfl 

CL S1 S2 

50 pF Open Closed 
or 

From Output __ P0 .. 1_nt~"'R•/\L.~
Under Test 

tpzL 

~ 

150 pF Closed Open 

Open Closed 

CL 
(see Note A) I 

LOAD CIRCUIT 

tdls 

tpd or tt 

1 kfl 
tpLz 

-

50 pF 
Closed Open 

50pF 
or Open Open 

150 pF 

High-Level~ 3 V 
Pulse I I ov 

Reference .J \_- 3 V 
Input ____ __,~ 1.3V OV 

i.- t8 u +!+-- th ---+I 
I I 

DI I ---3V I+- tw ~ 
Low-Level~I 3V 

Pulse 1.3 V 1.3 V 
---OV 

ln;u~ 1.3 V I 2·7 V 2·7 V I 1.3 V 
o.3V 1 1 o.3Vov 

-..: j4--- tr --.i ~ tf 

Input 

In-Phase 
Output 

Out-of· 
Phase 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

J{ 1.3V )\1.3v -----:: 

:...- tPLH -..i 14-- tPHL ~ 
I 1 ---+---r-i---VoH 
I 1.3V 1 1 9o% I 90% I 1.3V 

10% I I I 1000 voL 
I ~ 14--- tr I --.i !+- tf 
j4- IPHL ~ j4- tPLH ~ 

90% 11 1.3V I 
I ~1.-oOfc ... __ _. __ ""l"'t---VoL 

--.i j4- tf -+j j4--- tr 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Output -----3 v 
Control ,, 1.3 v../1 3 V 

(Low-Level ' 4- · 
Enabling) : ----- OV 

tpzL I 4 •i ~ llol tpLz 

Output I \I 1 ! r- ~Vee 
Waveform 1 I 1.3 V I l 10o/o 
(See Note Bl I . 1 10%_ VoL 

tpzH 14 llol I 
1 I v Output 

Waveform2 
(See Note B) 

!/ 190% OH 
___ _,T1.3v: i'--~ov 

i.14.__.-.. 1-1 tPHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
8. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 Cl, tr = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. lpLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 
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• Eight D·Type Fllp·Flops In a Slngle Package 

• High-Current 3-State True Outputs Can 
Drive up to 15 LSTTL Loads 

• Full Parallel Access for Loading 

• Package Options Include Plastic 
Small-Outline (DW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastlc (N) and Ceramic (J) 
300-mil DIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'HC374 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SN54HC374, SN74HC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS141A- DECEMBER 1982-REVISED JANUARY 1996 

SN54HC374 ... J OR W PACKAGE 
SN74HC374 ... DW, N, OR PW PACKAGE 

(TOP VIEW) 

OE 1 Vee 
10 SQ 
1D SD 
2D 7D 
2Q 7Q 
30 60 
3D 7 6D 

5D 
50 

SN54HC374 •.• FK PACKAGE 
(TOPVIEW) 

2D 
20 
30 
3D 
4D 

SD 
7D 
7Q 
60 
6D 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54HC37 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC374 is characterized for operation from -40°C to 85°C. 

~~~~:.:r:1! sl==:a1~;:m .er::: 1.:::a~n: 
standard warranty. Production processing does not neceasarlly Include 
tasting of all parameters. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 

CLK D Q 

i H H 

i L L 

Hor L x Oo 
x x z 
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SN54HC374, SN74HC374 
OCTAL EDGE· TRIGGERED D,;TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS141A-PECl[MBER 1982-RE;VISEDJANUARY 1996 

loglc symbolt 

OE 

CLK 

10 

20 

3D 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 
8 

13 

14 

17 

18 

1EN 
~C1 

10 t> v 
2 

5 

6 
9 

12 

15 

16 

19 

1Q 

2Q 
3Q 
4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

loglc diagram (positive logic) 

CLK - 11----1 

C1 

10-3------r-110 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .................... 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg .................................................... -65°C to 150°C 

*Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated und.er "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-392 

2. The maximum package power dissipation is calculated using a junction temperature of 1 so•c and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC374, SN74HC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS141A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC374 SN74HC374 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

2 5 6 2 5 6 v 

vcc=2v 1.5 1.5 

Vee= 4.5 v 3.15 3.15 v 

Vee= sv 4.2 4.2 

vcc=2v 0 0.5 0 0.5 

Vee= 4.5 v 0 1.35 0 1.35 v 

vcc=sv 0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

vee = 2 v 0 1000 0 1000 

vec=4.5V 0 500 0 500 ns 

Vee= s v 0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 

ice 

Ci 

TEST CONDITIONS 

IOH =-20µA 

V1 = V1H or V1L 

IOH=-6 mA 

loH=-7.8mA 

IOL=20µA 

V1 = V1H or V1L 

IOL=6mA 

loL=7.8mA 

V1 =Vee oro 

Vo=Vccoro 

V1=VceorO, lo=O 

TA= 2s·c 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC374 SN74HC374 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC374, SN74HC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS141A-DECEMBER 1982-REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless othe.rwise 
noted) 

TA=25°e SN54He374 SN74He374 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 
2V 0 6 0 4 0 5 

I clock Clock frequency 4.5V 0 30 0 20 0 24 MHz 

6V 0 35 0 24 0 28 
2V 80 120 100 

!w Pulse duration, CLK high or low 4.5V 16 24 20 ns 

6V 14 20 17 
2V 100 150 125 

tsu Setup time, data before CLKi 4.5V 20 30 25 ns 

6V 17 25 21 
2V 10 13 12 

th Hold time, data after CLKi 4.5V 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM 
(INPUT) 

I max 

tpct CLK 

ten OE 

lctis OE 

It 

5-394 

TO TA=25°e 
(OUTPUT) Vee 

MIN TYP 
2V 6 12 

4.5V 30 60 
6V 35 70 
2V 63 

AnyQ 4.5V 17 
6V 15 

2V 60 
AnyQ 4.5V 16 

6V 14 

2V 36 
AnyQ 4.5V 17 

6V 16 
2V 28 

AnyQ 4.5V 8 
6V 6 

~TEXAS 
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SN54He374 SN74He374 
UNIT 

MAX MIN MAX MIN MAX 
4 5 

20 24 MHz 

24 28 
180 270 225 

36 54 45 ns 

31 46 38 
150 225 190 
30 45 38 ns 

26 38 32 
150 225 190 

30 45 38 ns 

26 38 32 
60 90 75 
12 18 15 ns 

10 15 13 



SN54HC374, SN74HC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS141 A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
{unless otherwise noted) {see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER Vee (INPUT) (OUTPUT) MIN TYP 

2V 6 12 

fmax 4.5V 30 60 

6V 35 70 
2V 80 

lpd CLK Anya 4.5V 22 

6V 19 

2V 70 

ten OE Anya 4.5V 25 

6V 22 

2V 45 

1t Anya 4.5 v 17 

6V 13 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per flip-flop 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC374 SN74HC374 
UNIT 

MAX MIN MAX MIN MAX 

5 

24 MHz 

28 

230 345 290 
46 69 58 ns 

39 58 49 

200 300 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 100 pF 
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SN54HC374,SN74HC374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS141A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 

PARAMETER 

tpzH 
ten I---

RL CL 

50pF 
1 kQ or 

S1 S2 

Open Closed 
Test 
Point From Output 

Under Test ----'V'>JV--
IPZL 150 pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

~ tdls 1 kQ 
IPLZ 

tpd ortt -

Open Closed 
50pF 

Closed Open 

50pF 
or Open Open 

150pF 

High-Level~--- Vee 
Pulse 50% 50% 

I I ov 

Reference ~50% \_Vee 
Input /ii ----....J I OV 

i.- lsu ...---- th ----+! 
I I 

Data I 90% 90% --- Vee J+-tw~ 
Low-L.evel~I Vee 

Pulse 50% 50% 
---OV 

Input 50% I I 50% 
1 I I 10% ov 
--+! j4- Ir ~ I+-If 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PULSE DURATIONS SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

lnput_j 50% i,~---c---::c 

: ... IPLH -.i ~ IPHL 1 

Output 
Control '"""'\., t Vee 

(Low-Level "'l\. 50% 5o% 
E bll ) I· ----ov 
nang I !: 

In-Phase 
Output 

Out-of. 
Phase 

Output 

I l I VoH 
I 50~ Jl[" 90% I 90% )!_ 50% 

1 · 10%J' i I i~VOL 
I -.j ~tr I -.i i--tt 
14- IPHL ~ 14'"" IPLH ~ 

I ~VOH 90o/o l5k 50% 13$.~ I 90% 
j ~""'-1""0%--.. __ ..._.~-F'-f---VoL 

-.i j4-- It ~ ~tr 

VOLTAGE WAVEFORMS 

IPZL I 4 1Jol l,._'411 _ _.IJoi"- tPLZ 

output I ~r-~vc9 ~I ~vcc 
Waveform 1 I 50% I 
(See Note B) I 1 10%_ VoL 

IPZH 14 IJJJI I 
1 I v Output 

Waveform2 
(See Note B) 

!/. l. 90% OH 

---.1F50% J i'-.. ~o v 
li.-4---IJo"-I tpHZ 

VOLTAGE WAVEFORMS 

PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PAR s 1 MHz, Zo • 50 n, tr - 6 ns, If • 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. IPLZ and IPHZ are the same as lctis· 
G. IPZL and IPZH are the same as ten· 
H. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 
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SN54HCT374, SN74HCT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatible 

• Eight 0-Type Flip-Flops In a Single Package 

• High-Current 3-State True Outputs Can 
Drive up to 15 LSTTL Loads 

• Full Parallel Access for Loading 

• Package Options Include Plastic 
Small-Outline {OW) and Ceramic Flat {W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll OIPs 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'HCT374 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 

An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SCLS005A- MARCH 1984- REVISED JANUARY 1996 

SN54HCT374 ... J OR W PACKAGE 
SN74HCT374 .•. DW OR N PACKAGE 

(TOP VIEW) 

OE 1 Vee 
1Q 2 8Q 
1D 3 80 
20 4 70 
2Q 5 7Q 
3Q 6 6Q 
30 7 60 
40 8 13 50 
4Q 9 12 5Q 

GND 10 11 CLK 

SN54HCT374 •.. FK PACKAGE 
(TOP VIEW) 

20 
2Q 
3Q 
30 
40 

8D 
70 
70 
60 
6D 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54HCT37 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HCT37 4 is characterized for operation from -40°C to 85°C. 

=~~~:i;:~~to~T: ·=r=~~s1;:;.e:n: :! 1e=!1C::~~n:~ 
standard warranty. Productton processing does not necessarlly Include 
testing of all parameters. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

CLK D Q 

i H H 

i L L 

H orl x Oo 
x x z 

~TEXAS 
INSTRUMENTS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54HCT374, SN74HCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS005A- MARCH 1984- REVISED JANUARY 1996 

logic symbolt 

OE 

CLK 

1D 

2D 

3D 
4D 

SD 

6D 

7D 

SD 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

_i...JEN 

. 5._ C1 

1D I> 
2 v 
5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

CLK - 1- 1------1 

C1 

1D - 3-------o--o 1D 

To Seven Other Channels 

2 
>-----1Q 

absolute maximum ratings over operating free-air temperature range:J: 

Supply voltage range, Vee .......................................................... -:0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:f: Stresses beyond those listed under "absolute maximum ratings'' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-398 

2. The maximum package power dissipation Is calculated using a junction temperature ol 150°C and a board trace length oi 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT374, SN74HCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3·STATE OUTPUTS 
SCLS005A- MARCH 1984 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HCT374 SN74HCT374 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V1H High-level input voltage I Vee= 4.5 Vto5.5 v 2 2 v 
V1L Low-level input voltage J Vee= 4.5 Vto5.5 v 0 0.8 0 0.8 v 
V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 
It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 'C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HCT374 SN74HCT374 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VOH V1 = V1H or V1L 4.5V v 

loH=-6mA 3.98 4.3 3.7 3.84 

IOL=20 µA 0.001 0.1 0.1 0.1 
VOL V1 = V1H orV1L 4.5V v 

loL=6mA 0.17 0.26 0.4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo=Vccoro 5.5V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 =Vee oro, lo=O 5.5V 8 160 80 µA 

aicct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA 
Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 pF 
to 5.5 V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V CC· 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fclock Clock frequency 

tw Pulse duration, CLK high or low 

tsu Setup time, data before CLKT 

th Hold time, data after CLKT 

Vee 
TA= 25'C 

MIN 

4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5 v 

~TEXAS 
INSTRUMENTS 

0 

0 

16 

14 

20 

17 

10 

10 
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MAX 

31 

36 

SN54HCT374 SN74HCT374 
UNIT 

MIN MAX MIN MAX 

0 21 0 25 
MHz 

0 23 0 28 

24 20 
ns 

22 18 

30 25 
ns 

27 23 

10 10 

10 10 
ns 
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SN54HCT374, SN74HCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS005A - MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c SN54HCT374 SN74HCT374 
PARAMETER Vee UNIT 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

4.5V 31 36 21 25 
fmax 

5.5V 36 40 
MHz 

23 28 

4.5V 30 36 54 45 
lpd CLK AnyQ ns 

5.5V 25 32 49 41 

4.5V 26 30 45 38 
len OE AnyQ ns 

5.5V 23 27 41 34 

4.5V 23 30 45 38 
lclis OE AnyQ ns 

5.5V 22 27 41 34 

4.5V 10 12 18 15 
It AnyQ ns 

5.5V 9 11 16 14 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5V 40 
lpd CLK AnyQ 

5.5V 35 

4.5V 34 
len OE AnyQ 

5.5V 29 

4.5V 18 
It AnyQ 

5.5V 16 

operating characteristics, TA = 25°C 

c 

5-400 

PARAMETER 

Power dissipation capacitance per flip-flop 

~·TEXAS 
INSTRUMENTS 
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SN54HCT374 SN74HCT374 

MAX MIN MAX MIN MAX 
UNIT 

46 69 58 
ns 

41 62 52 

40 60 50 
ns 

36 54 45 

42 63 53 

38 57 48 
ns 

TEST CONDITIONS TYP UNIT 

No load 85 pF 



Test 

SN54HCT374, SN74HCT374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3·STATE OUTPUTS 
SCLS005A- MARCH 1984 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

-yvcc 
S1 

PARAMETER 

tpzH 
ten t----1 

RL 

1 kn 

CL S1 S2 

50pF Open Closed 
or 

From Output _P ..... o .. ln_t__,,"'R/\L~-e 
Under Test 

tpzL 150 pF Closed Open 

Input 

In-Phase 
Output 

Out-of. 
Phase 

Output 

CL 
(see Note A) 

LOAD CIRCUIT 

_fi1.3V ~1.3V -----:: 
:.-. tpLH -.I ~ tPHL ~ 
I l~--1----t:'l---voH 
I 1.3V 1 1 9o% I 9o% I 1.3V 

10o/c I I I 100/ovoL 
I ~ ,._tr I --+! ~tf 
14- tpHL ~ j4- tPLH -+! 

90% 11 1.3V 
I 10% 

--+! ~tf 

VOLTAGE WAVEFORMS 

I tpHz I Open Closed 
tdls 1 kn 50pF 

tpLz Closed Open 

50pF 
lpd or It - or Open Open 

150 pF 

Reference .L \_ 3 V 
Input ____ __,~ 1.3V OV 

I+ lsu .-- lh --.i 
I I 

D ta I ---3V 
1n:u1 1.3V I 2·7 V 2•7 V I 1.3V 

o.3 v I I o.3 v 0 v 

--..: ~tr -.i !+- tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Output 3 v 
Control \ 1_3 V ./1 3 V 

(LEow-bLlelve)I I. 4-. ----- OV 
na ng I !: 

lpzL I'll! llij r Ill! IPLZ 

Output I '1_. 1 ! ,..- =Vee 
Waveform 1 I ,.3 V I .J 1o% 

(See Note B) I . 1 10%_ VoL 

tpzH I'll! Ill! I 

Output !J:,--1--.. 1':_.-90% VoH 
Waveform 2 ____ _,T 1.3 V 1

1 

(See Note B) . I = o V 
i'lll llil IPHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n, Ir = 6 ns, If = 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. IPLZ and tPHZ are the same as ldis· 
G. tpzL and tpzH are the same as len· 
H. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Eight Flip-Flops With Single-Rall Outputs 

• Clock Enable Latched to Avoid False 
Clocking 

• Appllcatlons Include: 
- Buffer/Storage Registers 
- Shift Registers 
- Pattern Generators 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These devices are positive-edge-triggered octal 
D-type flip-flops with an enable input. The 'HC377 
are similar to the 'HC273 but feature a latched 
clock-enable (CLKEN) input instead of a common 
clear. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse if CLKEN is low. Clock triggering 
occurs at a particular voltage level and is not 
directly related to the transition time of the 
positive-going pulse. When CLK is at either the 
high or low level, the D input has no effect at the 
output. These devices are designed to prevent 
false clocking by transitions at CLKEN. 

SN54HC377, SN74HC377 
OCTAL D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS307 - JANUARY 1996 

SN54HC377 .•. J OR W PACKAGE 
SN74HC377 ... OW OR N PACKAGE 

(TOP VIEW) 

CLKEN 1 Vee 
1Q 2 SQ 
1D 3 80 
20 4 70 
2Q 5 7Q 
3Q 6 6Q 
30 7 60 
40 6 50 
4Q 9 5Q 

SN54HC377 ... FK PACKAGE 
(TOP VIEW) 

20 
3 2 1 20 19 

80 4 18 

20 5 17 70 
3Q 6 16 7Q 
30 7 15 6Q 
40 60 

The SN54HC377 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HC377 is characterized for operation from -40°C to 85°C. 

CL KEN 

H 

L 

L 

x 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
CLK D Q 

x x Oo 
I H H 

I L L 

L x Oo 

~TEXAS 
INSTRUMENTS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54HC377, SN74HC377 
OCTAL D· TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCLS307-JANUARY 1996 

logic symbolt 

CLKEN 

CLK 

10 

20 

30 
40 

50 

60 

70 

80 

1 __r,,fG1 
11 

3 

5_ 1C2 

20 
4 

7 
8 

13 

14 

17 

18 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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2 

5 

6 
9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

SQ 



logic diagram (positive logic) 

CLKEN - 1----o 

CLK -1-1 ------n 

10 
3 

20 
4 

30 
7 

40 
8 

50 
13 

60 
14 

70 
17 

80 
18 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

~TEXAS 
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SN54HC377, SN74HC377 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS307 - JANUARY 1996 

2 
1Q 

5 
2Q 

6 
3Q 

9 
4Q 

12 
5Q 

15 
6Q 

16 
7Q 

19 
SQ 
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SN54HC377, SN74HC377 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCLS307 - JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condmons'' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils. 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

5-406 

$N54HC377 

MIN 

2 

Vee=2V 1.5 

Vee= 4.5 v 3.15 

Vee= 6V 

vee=2V 

Vee= 4.5 v 

vee=6V 

Vee=2V 

Vee= 4.5 v 

vee=6V 

~TEXAS 
INSTRUMENTS 

4.2 

0 

0 

0 

0 

0 

0 

0 

0 

-55 
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NOM 

5 

SN74HC377 

MAX MIN NOM 
UNIT 

MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 



SN54HC377, SN74HC377 
OCTAL D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS307 - JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HC377 SN74HC377 
PARAMETER TEST CONDITIONS vcc UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 • V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH•-4mA 4.5V 3.98 4.3 3.7 3.84 

IQH•-5.2 mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

VQL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL=4mA 4.5V 0.17 0.26 0.4 0.33 

IQL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 -Vee oro, IQ=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

I clock 

tw 

lsu 

th 

Vee 
TA= 2s·c 
MIN 

2V 0 

Clock frequency 4.5V 0 

6V 0 

2V 100 

Pulse duration, CLK high or low 4.5V 20 

Setup time before CLKi 

Hold time after CLKi 

6V 17 

2V 100 

D 4.5V 20 

6V 17 

2V 100 

CLKEN high or low 4.5V 20 

6V 

2V 

CLKEN inactive or active, data 4.5V 

6V 

~TEXAS 
INSTRUMENTS 

17 

5 

5 

5 
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MAX 

5 

25 

29 

SN54He377 SN74He377 
UNIT 

MIN MAX MIN MAX 

0 3 0 4 

0 16 0 20 MHz 

0 19 0 23 

150 125 

30 25 ns 

25 21 

150 125 

30 25 

25 21 
ns 

150 125 

30 25 

25 21 

5 5 

5 5 ns 

5 5 
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SN54HC377, SN74HC377 
OCTAL D·TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCLS307 - JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA =25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 5 11 

fmax 4.5V 25 54 

6V 29 64 

2V 56 

tpc1 CLK Any 4.5V 15 

6V 12 

2V 38 

t1 Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 
PARAMETER 

C d Power dissipation capacitance per flip-flop 

5-408 
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SN54HC377 SN74HC377 

MAX MIN MAX MIN MAX 
UNIT 

3 4 

16 20 MHz 

19 23 

160 240 200 

32 48 40 ns 

27 41 34 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 30 pF 



SN54HC377, SN74HC377 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS307 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu~ 50% \so:;:-----::c 
:.. tPLH 1 14-- tPHL 1 

Refe'::.~C.:: _____ f: 50% "-=::c In-Phase I i.r=-t---:=~--- VoH 
Output I 50% I 90o/o I 9o% I 50% 

I+ tsu .,._ th ---.i 
I I D ta I ---Vee 

a 50% I 90% 90% I 50% 
lnput10 10% 

I I ov 
----.: 14- tr -.j I+- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

10% I I I 1oo/o VoL 
I ~ 14-tr I ~ 14-tt 
14"- tPHL --i j4- tPLH --.i 

90%~50% 50%.r- VoH 

. i ):'"'-1.-oo;. ... .._ __ 1-0 .. %.,fF-f.t-_-- ~ - VoL 

~ · j4-- tf -+j 14- tr 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo • 50 n, tr = 6 ns, tf = 6 ns. 
C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Inputs Are TTL-Voltage Compatlble 
• Contain Eight Flip-Flops With Single-Rail 

Outputs 
• Clock Enable Latched to Avoid False 

Clocking 

• Applications Include: 
- Buffer/Storage Registers 
- Shift Registers 
- Pattern Generators 

• Package Options Include Plastic 
Small-Outline (DW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These devices are positive-edge-triggered D-type 
flip-flops. The 'HCT377 are similar to the 'HCT273 
but feature a latched clock-enable (CLKEN) input 
instead of a common clear. 

Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse if CLKEN is low. Clock triggering 
occurs at a particular voltage level and is not 
directly related to the transition time of the 
positive-going pulse. When CLK is at either the 
high or low level, the D input has no effect at the 
output. These devices are designed to prevent 
false clocking by transitions at CLKEN. 

SN54HCT377, SN74HCT377 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS067B - NOVEMBER 1988 - REVISED JUNE 1996 

SN54HCT377 ... J OR W PACKAGE 
SN74HCT377 .•. OW OR N PACKAGE 

(TOP VIEW) 

CLKEN 1 Vee 
10 2 BO 
1D 3 80 
2D 4 70 
20 5 70 
30 6 60 
30 7 60 
40 8 50 
40 9 12 50 

GNO 10 

SN54HCT377 ... FK PACKAGE 
(TOP VIEW) 

~~I~ JSg 
2D 80 
20 70 
30 70 
30 60 
40 60 

00::.::00 
'<tZ ...J l!l l!l 

(!) (.) 

The SN54HCT377 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HCT377 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~~~==i: 'ii:.~= ~:"l:'~..::r:ciia\\:r.ico;: to 
Production -Ing - not n .... aarily Include teadng ot ~ 
paramaters. 

CL KEN 

H 

L 

L 

x 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 

CLK D Q 

x x Oo 
i H H 

i L L 

L x Oo 

~TEXAS 
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SN54HCT377, SN74HCT377 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCLS067B- NOVEMBER 1988 - REVISED JUNE 1996 

logic symbolt 

CL KEN 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

_r...f G1 

5_ 1C2 

20 

tThis symbol is in accordance with ANSI/IEEE Std91-1984 and IEC Publication617-12. 
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2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

SQ 



logic diagram (positive logic) 

CLKEN-1 --u 

CLK -1-1--u 

3 
10 

20 
4 

7 
30 

40 
8 

13 
50 

60 
14 

70 
17 

80 
18 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 

C1 

10 
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SN54HCT377, SN74HCT377 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS067B-NOVEMBER 1988- REVISED JUNE 1996 

2 
10 

5 
20 

6 
30 

9 
40 

12 
50 

15 
60 

16 
70 

19 
SQ 
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SN54HCT377, SN74HCT377 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCLS067B - NOVEMBER 1988 - REVISED JUNE 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 w 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT377 SN74HCT377 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 dit5.5 4.5 5 5.5 v 
V1H High-level input voltage 1Vee=4.5 v to 5.5 v 2 -~ 2 v 
V1L Low-level input voltage I Vee= 4.5 v to 5.5 v 0 z 0.8 0 0.8 v 
v, Input voltage 0 ..i!..i.,:' Vee 0 Vee v 
Vo Output voltage 0 § Vee 0 Vee v 
It Input transition (rise and fall) times <!,-LS 500 0 500 ns 

TA Operating free-air temperature _!!§,°"' 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s0c SN54HCT377 SN74HCT377 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.5V 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 

loH=-4mA 4.5V 3.98 4.30 3.7 ~~- 3.84 

IOL=20 µA 4.5V 0.001 0.1 jiti 0.1 
VOL V1 = V1H or V1L 

.£'0.4 loL= 4 mA 4.5V 0.17 0.26 0.33 

11 V1=Vccoro 5.5V ±0.1 ±100 .Qiooo ±1000 

ice V1 =Vccoro, lo=O 5.5V 8 Jt 160 80 

t.lcc:J: 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 lL 3 2.9 
Other inputs at GND or Vee 

Ci 
4.5 Vto 

3 10 1 o· 10 5.5V 

•On products compliant to MIL-STD-883, Class B, this parameter is not production tested. 
:J: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee-

PRODUCT PREVIEW Information concerns products In the formative or 

~n phase ot development Characlerlstic dalll and o1her 
s flcattons &18 design goals. Texas Instruments reserves the right to 
c nge or discontinue these products without nouce. 
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UNIT 

v 

v 

nA 

µA 

mA 

pF 



SN54HCT377, SN74HCT377 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 
SCLS0678 - NOVEMBER 1988 - REVISED JUNE 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 25°C SN54HCT377 SN74HCT377 
Vee 

MIN MAX MIN MAX MIN 
UNIT 

MAX 

4.5V 0 25 0 17 0 20 
fclock Clock frequency MHz 

5.5 v 0 30 0 19 0 22 

4.5V 20 30 25 
lw Pulse duration CLK high or low ]![_ ns 

5.5V 18 28 23 

4.5V 12 18 4(': 15 
Data 

17 .!'.: 
Setup time before CLKi 

5.5V 10 14 
tsu ns 

4.5V 12 1,1(/ 15 
CLKEN high or low 

5.5V 10 ~?/ 14 

4.5V 3 ..JJ-0;:~ 3 3 
Data 

Hold time data after CLKi 
5.5V 3 3 3 

lh ns 

CLKEN inactive or active 
4.5V 5 5 5 

5.5V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL= 50 pF (unless 
otherwise noted) (see Figure 1) 

SN54HCT377 

PARAMETER 
FROM TO 

Vee TA= 25°C UNIT 
(INPUT) (OUTPUT) MIN MAX 

MIN TYP MAX A 
4.5V 25 31 IJZ17 

I max MHz 
5.5V 30 37 _AF 19 

4.5V 15 ]! 45 
tpd CLK Any ns 

5.5V 12 ~8 40 

4.5V 8 ii 15 22 
t1 Any ns 

5.5V _§'f: 14 21 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF (unless 
otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

Vee (INPUT) (OUTPUT) 

4.5V 
fmax 

5.5V 

4.5V 
lpd CLK Any 

5.5V 

4.5V 
It Any 

5.5V 

operating characteristics, TA= 25°C 

PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW Information concerns produe1B In the formative or 
deslan phase ot development. Cherecterlsdc dabl and other 
spaclflcatlons are design goals. Texas Instruments reserves the right to 
change or dlscondnue 1heSe product& without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN 

25 

30 

SN74HCT377 

TA= 25°C UNIT 
MIN MAX 

TYP MAX 

31 20 
MHz 

37 22 

15 30 38 
ns 

12 28 35 

8 15 19 
ns 

6 14 17 

TEST CONDITIONS TYP UNIT 

No load 30 pF 
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SN54HCT377, SN74HCT377 
OCTAL D· TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 
SCLSQ67B- NOVEMBER 1988- REVISED JUNE 1996 

PARAMETER MEASUREMENT INFORMATION 

Input 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

_Ii 1.3V \1.3~-----:: 

I+ tPLH -.i 14- tpHL ~ 

High-Level ~~~ 3 v 
Pulse __Ii · ·- · J\::.:. 0 V 

:~tw~ 
Low-Level~I 3V 

Pulse 1.3 V 1.3 V 
---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

In-Phase 
Output 

I 1------..... ---VoH 
I 1.3V 1, 90% I 90% I 1.3V 

10'l I I I 10% VoL 
I ~ 14-tr 1 -41 J4-tt 

-3V 

Refe~~~~~ -----1: 1.3 v \_ 0 V 

~tsu~th~ 
14- tPHL ~ j4-- tpLH -.J Out-of- ______ ,._, VoH 

9,.,,, I 90o/co Phase " 70 I 1.3 V 
Output 1 10% -t---VoL 

-41 ~tf ~ j4-tr 

I I 
D t I ---3V 
ln;u~ 1.3 V I 2.7 V 2.7 V I 1.3 V 

o.3V 1 1 o.3Vov 

-..j !+- tr -+! :.- tf 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-416 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s; 1 MHz, Zo = 50 O. Ir= 6 ns, tf = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. IPLH and IPHL are the same as tpe1. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Dual 4-Bit Binary Counters With Individual 
Clocks 

• Direct Clear for Each 4-Bit Counter 
• Can Significantly Improve System 

Densities by Reducing Counter Package 
Count by 50 Percent 

• Package Options Include Plastic 
Small-Outline (D}, Shrink Small-Outline 
(DB}, and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK}, and Standard 
Plastic (N) and Ceramic (J) 300-mil DIPs 

description 

The 'HC393 contain eight flip-flops and additional 
gating to implement two individual 4-bit counters 
in a single package. The 'HC393 comprise two 
independent 4-bit binary counters, each having a 
clear (CLR) and a clock (CLK) input. N-bit binary 
counters can be implemented with each package, 
providing the capability of divide by 256. The 
'HC393 have parallel outputs from each counter 
stage so that any submultiple of the input count 
frequency is available for system timing signals. 

The SN54HC393 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC393 is characterized for 
operation from -40°C to 85°C. 

~~~~~~ro:: 11;:=:~,ts~;:nt!n: g: 1.:::~:,,~ 
standard warranty. Production processing does not necessarlly Include 
testing of all paramettrs. ~TEXAS 

INSTRUMENTS 

SN54HC393, SN74HC393 
DUAL 4·BIT BINARY COUNTERS 

SCLS143A - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC393 •.. J OR W PACKAGE 
SN74HC393 ... D, DB, OR N PACKAGE 

(TOP VIEW) 

1CLK 1 14 Vee 
1CLR 2 13 2CLK 

10A 3 12 2CLR 
109 4 11 2QA 
10c 5 10 209 
100 6 9 2oc 

GND 7 8 200 

SN54HC393 ... FK PACKAGE 
(TOPVIEW) 

a:~ ~ 
-'-'o O-' 
~~zY~ 

1QA 2CLR 
NC NC 

109 2QA 
NC NC 

1oc 209 

8~~88 
~ (!) C\I C\I 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC393, SN74HC393 
DUAL 4·BIT BINARY COUNTERS 

SCLS143A- DECEMBER 1982 - REVISED JANUARY 1996 

FUNCTION TABLE COUNT SEQUENCE 
(each counter) 

COUNT 
OUTPUTS 

Qo Qc Qe QA 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L l 

9 H L L 

10 H L H 

11 H L H 

12 H H L 

13 H H L 

14 H H H 

15 H H H 

logic symbolt 

CTRDIV16 

1CLR 
2 

~{ CT:O 

1 1' + 1CLK 

12 
2CLR 

13 _t,,i 2CLK 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 

~ThxAs 
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H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 
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loglc diagram, each counter (positive logic) 

SN54HC393, SN74HC393 
DUAL 4-BIT BINARY COUNTERS 

SCLS143A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . .. . . . .. . .. . . . . . . .. .. . . .. . . . .. . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or v, >Vee> (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB package .................. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg .. . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

~TExAs 
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SN54HC393, SN74HC393 
DUAL 4-BIT BINARY COUNTERS 

SCLS143A - DECEMBER 1982 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HC393 SN74HC393 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 2 5 6 2 5 6 v 

Vcc=2V 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vcc=6V 4.2 4.2 

vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vcc=4.5V 0 1.35 0 1.35 v 

Vcc=6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vcc=2V 0 1000 0 1000 

tit Input transition (rise and fall) time Vee= 4.5 v 0 500 0 500 ns 

Vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 oc 
t If this device is used in the threshold region (from V1Lmax = 0.5 Vto V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 

grounding, causing double clocking. Operating with the inputs at It= 1000 ns and Vee= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VQL 

11 

ice 

Ci 

5-420 

TEST CONDITIONS Vee 
TA :25'C 

V1 = V1H or V1L 

V1 = V1H or V1L 

V1 =Vee oro 

Vr =Vee oro, 

MIN TYP 

2V 1.9 1.998 

IOH=-20µA 4.5V 4.4 4.499 

6V 5.9 5.999 

loH=-4mA 4.5V 3.98 4.3 

loH =-5.2mA 6V 5.48 5.8 

IOL = 20 µA 

loL=4 mA 
loL=5.2 mA 

lo=O 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2Vto6V 3 

-!11 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC393 SN74HC393 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pF 



SN54HC393,SN74HC393 
DUAL 4-BIT BINARY COUNTERS 

SCLS143A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 25°C SN54HC393 SN74HC393 Vee 
MIN MAX MIN MAX MIN 

UNIT 
MAX 

2V 0 6 0 4.2 0 5 

I clock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 28 

2V 80 120 100 

CLK high or low 4.5V 16 24 20 

Pulse duration 
6V 14 20 18 

lw ns 
2V 80 120 100 

CLR high 4.5V 16 24 20 

6V 14 20 18 

2V 25 25 25 

lsu Setup time, CLR inactive 4.5V 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO Vee TA=25°C SN54HC393 SN74HC393 

(INPUT) (OUTPUT) 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 6 10 4.2 5 

fmax CLK OA 4.5V 31 50 21 25 MHz 

6V 36 60 25 28 

2V 50 120 180 150 

QA 4.5V 15 24 36 30 

6V 13 20 31 26 

2V 72 190 285 240 

Os 4.5V 22 38 57 47 

6V 18 32 48 40 
lpci CLK ns 

2V 91 240 360 300 

Oc 4.5V 28 48 72 60 

6V 22 41 61 51 

2V 100 290 430 360 

Oo 4.5V 32 58 87 72 

6V 24 50 74 62 

2V 45 165 250 205 

IPHL CLR Any 4.5V 17 33 49 41 ns 

6V 14 28 42 35 

2V 28 75 110 95 

It Any 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per counter No load 40 pF 

~ThxAs 
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SN54HC393, SN74HC393 
DUAL 4·BIT BINARY COUNTERS 

SCLS143A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output ___, Test 
Under Test -1... Point 

I CL:50pF 
(see Note A) 

LOAD CIRCUIT 

lnpu~ 50% \50% ----- ::c 
:.. tPLH 1 14- tPHL 1 

-Vee 
Refer:,,~c;: ____ __,f: 50% '\_o v 

I+ tau ...-- th --.i 

In-Phase I 1 .J!!'"'"'"--1--~~1::1--- VoH 
Output I 50% I 90o/o I 90% I 50% 

10% I I I iOo/o VoL 
1 ~ 14'-tr I ~ j4-t1 

I I 
Data I 90% ---Vee 

Input 50o/o I 
10o/. I 
-.J j4-tr 

VOLTAGE WAVEFORMS 

Out·of·Phase 
Output 

14- tPHL ~ j4- tPLH ~ 
I 90o/co VoH 

90% I 50% 
I 1oo;. 

~ j+-tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-422 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR 5: 1 MHz, Zo = 50 a, Ir= 6 ns, If = 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and tPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC534, SN74HC534 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• High-Current 3-State Inverting Outputs Can 
Drive up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPS 

description 

These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight flip-flops of the 'HC534 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the complement of the logic states that 
were set up at the data (D) inputs. The 'HC534 are 
functionally equivalent to the 'HC37 4, but the 
'HC534 have inverted outputs. 

An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 

SCLS311 - JANUARY 1996 

SN54HC534 ... J OR W PACKAGE 
SN74HC534 ... OW OR N PACKAGE 

(TOPVIEW} 

OE 1 Vee 
10 SQ 

SD 
7D 

20 70 
30 60 
3D 7 6D 
4D 5D 
40 50 

GND 

SN54HC534 ... FK PACKAGE 
(TOP VIEW) 

2D 
20 
30 
3D 
4D 

SD 
7D 
70 
60 
6D 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54HC534 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC534 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 
CLK D Ci 
i H L 

i L H 

H orL x Gio 
x x z 
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SN54HC534, SN74HC534 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS311-JANUARY 1996 

logic symbolt 

OE 

CLK 

10 

20 

30 
40 

50 

60 

70 

80 

1 

11 

3 

4 

7 
8 

13 

14 

17 

18 

_b[EN 

5_ C1 

10 [> v 
b.. 

b.. 

b.. 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

CLK - 1-1----1 

10 - 3-------+--110 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 <: o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-424 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length o! 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC534, SN74HC534 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS311-JANUARY1996 

SN54HC534 SN74HC534 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

2 5 6 2 5 6 v 

Vee=2V 1.5 1.5 

vee=4.5V 3.15 3.15 v 

Vee· sv 4.2 4.2 

Vee-2v 0 0.5 0 0.5 

Vee· 4.5 v 0 1.35 0 1.35 v 

Vec·6V 0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

vcc-2v 0 1000 0 1000 

Vce=4.5V 0 500 0 500 ns 

Vce=6V 0 400 0 400 

-55 125 -40 85 oe 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

ioz 

ice 

Cj 

TEST CONDITIONS 

loH=-20µA 

V1 = V1H orV1L 

loH =-6mA 

loH =-7.8mA 

loL=20 µA 

V1 = V1H or V1L 

IOL=6mA 

IOL=7.8mA 

V1=Vceoro 

Vo=Vccoro, V1 = V1H orV1L 

V1 =Vee oro, lo=O 

TA=25°C Vee 
MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2Vto6V 3 

~TEXAS 
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SN54HC534 SN74HC534 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC534, SN74HC534 
OCTAL EDGE· TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS311-JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 25°C SN54HC534 SN74HC534 
Vee 

MIN MAX MIN MAX MIN 
UNIT 

MAX 

2V 0 6 0 4.2 0 5 

fclock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 29 

2V 80 120 100 

!w Pulse duration, CLK high or low 4.5V 16 24 20 ns 

6V 14 20 17 

2V 100 150 125 

lsu Setup time, data before CLKi 4.5 v 20 30 25 ns 

6V 17 26 21 

2V 5 5 5 

th Hold time, data after CLKi 4.5 v 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

!pd CLK 

!en OE 

tdis OE 

It 

5-426 

TO TA= 25°C 
(OUTPUT) Vee 

MIN TYP 

2V 6 11 

4.5V 31 36 

6V 36 40 

2V 88 

AnyQ 4.5V 28 

6V 24 

2V 77 

AnyQ 4.5V 26 

6V 23 

2V 51 

AnyQ 4.5V 25 

6V 23 

2V 28 

AnyQ 4.5V 8 

6V 6 

~ThxAs 
INSTRUMENTS 
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SN54He534 SN74He534 
UNIT 

MAX MIN MAX MIN MAX 

4.2 5 

21 25 MHz 

25 29 

180 270 225 

36 54 45 ns 

31 46 38 

150 225 190 

30 45 38 ns 

26 38 32 

150 225 190 

30 45 38 ns 

26 38 32 

60 90 75 

12 18 15 ns 

10 15 13 



SN54HC534, SN74HC534 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS311-JANUARY1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted} (see Figure 1) 

FROM TO TA= 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 105 

lpd CLK AnyQ 4.5V 35 

6V 31 

2V 95 

len OE Anya 4.5V 32 

6V 29 

2V 60 

It AnyQ 4.5V 17 

6V 14 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per flip-flop 

~TEXAS 
INSTRUMENTS 
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SN54HC534 SN74HC534 

MAX MIN MAX 
UNIT 

MIN MAX 

230 345 290 

46 69 58 ns 

39 58 49 

200 300 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 100 pf 
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SN54HC534, SN74HC534 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS311-JANUARY 1996 

Test 

PARAMETER MEASUREMENT INFORMATION 

-y-vcc 

S1 

PARAMETER 

tpzH 
~ 

RL CL 

50pF 
1 kQ or 

S1 S2 

Open Closed 

From Output _P.....,o,..ln_t__,,>.ARAL~_. 
Under Test 

ten 
tpzL 150 pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

~ tdls 1 k.Q 
tPLZ 

tpd or It -

Open Closed 
50pF 

Closed Open 

50pF 
or Open Open 

150 pF 

High-Level~-- Vee 
Pulse 50% 5o% 

I I ov 

Refe7"~~~ ____ __,/i 50% 'C ::C 

14- tsu ...:.-. lh -41 
I I 

D ta 1 ---Vee :~tw~ 
Low-Level~! Vee 

Pulse 50% 50% 
. --- ov 

a 5oo;. I 9oo;. 9oo;. I 50% 
Input 10% I I 10% 0 V 

-.J j4- tr -*! :..- t1 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATIONS SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _j 50% 'j\so~ - - - - -::c 

: .. tPLH -.i ~ tPHL ~ 

Output Vee 
Control ~. 0 t 

(Low-Level 1\ 50 Yo 50% 
E bll ) I· -----ov 
nang I !. 

In-Phase 
Output 

Out-of-
Phase 

Output 

I 1 .Z!'"~-t--~""'""!!lc:i-- - VoH 
I 5oo;. 1 1 90o;. I 90%1 50% 

10% I I I 10% VoL 
I -.j 14-- tr I ---+! ~ t1 
14"" tPHL -+! 14"" tPLH ~ 

90o/o , 1 50% 
I __ 1 ... 0° ... Y. _____ '"'l'-

---+J j4-t1 

VOLTAGE WAVEFORMS 

IPZL ,.. •I i.ar---11J1i!o1- IPLZ 

Outputf--vc9 ~I ~Vee 
Waveform 1 1 ':IL. 50% 
(See Note B) I '\ 110%_ vol 

tpzH ,,. .i I 

/ii II 1':_0% VoH Output 
Waveform2 
(See Note B) 

50% ---.J. I I ~ov 
~tPHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR >: 1 MHz, Zo = 50 n, Ir = 6 ns, If = 6 ns. 

D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLz and tPHZ are the same as tdis· 
G. tpzL and tpzH are the same as ten· 
H. tPLH and IPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

• Data Flow-Through Plnout (All Inputs on 
Opposite Side From Outputs) 

• Package Options Include Plastic (OW) and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These octal buffers and line drivers feature the 
performance of the popular 'HC240 series and 
offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement greatly 
enhances printed-circuit-board layout. 

The 3-state control gate is a 2-input NOR. If either 
output-enable (OE1 or OE2) input is high, all eight 
outputs are in the high-impedance state. The 
'HC540 provide inverted data at the outputs. 

The SN54HC540 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC540 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54HC540, SN74HC540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS007A- MARCH 1984- REVISED JANUARY 1996 

SN54HC540 .•. J OR W PACKAGE 
SN74HC540 ... DW OR N PACKAGE 

(TOPVIEW) 

OE1 Vee 
A1 2 OE2 
A2 3 Y1 
A3 4 Y2 
A4 5 Y3 
A5 6 Y4 
A6 7 Y5 
A? 8 Y6 
AB 9 12 Y7 

GND 10 11 YB 

SN54HC540 .•. FK PACKAGE 
(TOPVIEW) 

A3 
A4 
A5 
A6 
A? 

Y1 
Y2 
Y3 
Y4 
Y5 

INPUTS OUTPUT 

::l~~~T: .::.=. ~~.:::,e::.:~ 
standard warranty. Production processing does not necesaarlly Include 
testing or all parametn. 

OE1 OE2 A y 

L L L H 

L L H L 

H x x z 
x H x z 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54HC540, SN74HC540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS007A- MARCH 1984- REVISED JANUARY 1996 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A& 

A7 

AB 

1 

19 

2 

3 

4 

6 

6 

7 

B 

9 

_tJ" 
_J 

L 
I 

& 

JEN 
I> v 1B 

17 

t:.. 16 

I::>.. 16 

14 

13 

t:.. 12 

11 

Y1 
Y2 

Y3 

Y4 

Y5 

Y6 

Y7 
YB 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

CID ---..{T""-, 
OE2 - 19---u..._J 

A1 
2 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .......•.......•.......................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) ...................•................ ±20 mA 
Output clamp current, loK (Vo < O or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) •............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

· N package .................... 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions• is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation Is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

Vee=2V 

V1H High-level input voltage vee=4.5V 

vee-6V 

vee-2v 

V1L Low-level input voltage vee=4.5V 

Vee-6V 

V1 Input voltage 

Vo Output voltage 

Vee=2V 

It Input transition (rise and fall) time Vee•4.5V 

Vee=6V 

TA Operating free-air temperature 

SN54HC540, SN74HC540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS007A- MARCH 1984 - REVISED JANUARY 1996 

SN54HC540 SN74HC540 

MIN NOM MAX MIN NOM MAX 
UNIT 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 ·c 

electrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 

Ice 

Ci 

TEST CONDITIONS 

loH·-20µA 

V1 • V1H or V1L 

loH=-6mA 

loH=-7.8mA 

IOL•20µA 

V1 = V1H or V1L 

loL·6mA 

loL•7.8mA 

V1-Vccoro 

Vo·Vccoro 

V1 =Vccoro, lo=O 

TA=25°e 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2Vto6V 3 

~TEXAS 
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SN54HC540 SN74He54o 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC540, SN74HC540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS007 A- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C SN54HC540 SN74HC540 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 35 100 149 125 

lpd A y 4.5V 10 20 30 25 ns 

6V 8 17 25 21 

2V 75 150 224 188 

ten OE y 4.5 v 15 30 45 38 ns 

6V 13 26 38 32 

2V 40 150 224 188 

id is OE y 4.5V 18 30 45 38 ns 

6V 17 26 38 32 

2V 28 60 90 75 

It y 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TVP 

2V 60 

lpd A y 4.5V 15 

6V 13 

2V 100 

len OE y 4.5V 20 

6V 17 

2V 45 

It y 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per buffer/driver 

~TEXAS 
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SN54HC540 SN74HC540 
UNIT 

MAX MIN MAX MIN MAX 

150 224 188 

30 45 38 ns 

26 38 32 

200 298 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TVP UNIT 

No load 35 pf 



SN54HC540, SN74HC540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS007A-MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

Test 
S1 

From Output Point RL 

Under Test 

CL T )S2 (see Note A) __L 
-::-

-::-

LOAD CIRCUIT 

~50;:-----::c 

-.i 14- IPHL ~ 

lnp~50% 

/+ tpLH 

In-Phase I / .r:~-t--:-:::".":""!lc:i- - - VoH 
50% I 90% I 90% I Output I 

10% I I I 10%voL 

Out-of-Phase 
Output 

I -+I 14"- tr 1 ~ 14--- tf 
j4- tPHL ~ 14- tPLH ~ 

90% 11 50% 
I 10% 

~ j4-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 52 

IPZH 50 pF Open Closed 
ten t---1 1 k(l or 

tpzL 150 pF Closed Open 

~ Open Closed 
'dis 1 k(l 50pF 

tpLz Closed Open 

50 pF 
tpd or It - or 

150 pF 
Open Open 

Output 
Control """'\, t Vee 

(Low-Level ""!\.. 50% 50% 
Enabling) I · - - - - - O V 

tpzL :.. llol ~ llol IPLZ 

Output 1 f-=Vcc1 k' =Vee 
Waveform 1 'I.. 50% I I 
(See Note B) / '\ 

1
10%_ VoL 

tpzH I.. llol I 
I I 

Output !/. "R:._90o/. VoH 
Waveform 2 ____ _,T 50% 1

1 

(See Note B) . I = o V 
.. 1 .. --llo+--I tPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 (l, tr= 6 ns, tf = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as len· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• High-Current 3-State Outputs Interface 

Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 

• Data Flow-Through Plnout (All Inputs on 
Opposite Side From Outputs) 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These octal buffers and line drivers are designed 
to have the performance of the popular 'HCT240 
series and to offer a pinout with inputs and outputs 
on opposite sides of the package. This 
arrangement greatly facilitates printed-circuit
board layout. 

The 3-state control gate is a 2-input NOR. If either 
output-enable (OE1 or OE2) input is high, all eight 
outputs are in the high-impedance state. The 
'HCT540 provide inverted data at the outputs. 

The SN54HCT540 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT540 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver} 

SN54HCT540, SN74HCT540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLSOOBA- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT540 ... J OR W PACKAGE 
SN74HCT540 ... OW OR N PACKAGE 

(TOPVIEW) 

OE1 1 20 Vee 
A1 2 19 OE2 
A2 3 18 Y1 
A3 4 17 Y2 
A4 5 16 Y3 
AS 6 15 Y4 
A6 7 14 YS 
A7 8 13 Y6 
A8 9 12 Y7 

GND 10 11 Y8 

SN54HCT540 •.. FK PACKAGE 
(TOPVIEW) 

A3 
A4 
AS 
A6 
A7 

Y1 
Y2 
Y3 
Y4 
YS 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L H 

L L H L 

H x x z 
x H x z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996. Texas lnstrumen1s Incorporated 
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SN54HCT540, SN74HCT540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLSOOSA- MARCH 1984 - REVISED JANUARY 1996 

logic symbolt 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

1 

19 

2 

3 

4 
s 
6 

7 

s 
9 

~ & 

__t,J 
L 

JEN 
I> v 

I::.. 

I::.. 

I::.. 

1S 

17 

16 
1S 

14 

13 

12 

11 

V1 

V2 

V3 

V4 

vs 
V6 

V7 

VS 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OEf --'---er-, 
OE2 - 1-9----{..i_.__,1 

A1 
2 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................• ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:t: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT540, SN74HCT540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLSOOBA- MARCH 1984 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HCT540 SN74HCT540 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

V1H High-level input voltage I Vee= 4.5 v to 5.5 v 2 2 v 

V1L Low-level input voltage I Vee= 4.5 v to 5.5 v 0 0.8 0 0.8 v 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 vcc 0 vcc v 

It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted) 

TA= 2s·c SN54HCT540 SN74HCT540 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

loH =-6 mA 3.98 4.3 3.7 3.84 

loL = 20 µA 0.001 0.1 0.1 0.1 
VOL V1 = V1H or V1L 4.5V v 

loL = 6 mA 0.17 0.26 0.4 0.33 

11 V1 =Vee oro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

ioz Vo= Vee oro, V1 = V1H or V1L 5.5V ±0.01 ±0.5 ±10 ±5 µA 

Ice V1 =Vee oro, lo=O 5.5V 8 160 80 µA 

.6.lcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA 
Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 pF to5.5V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otherwise noted) {see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpd A 

ten OE 

!dis OE 

It 

TO TA=25°C 
(OUTPUT) Vee 

MIN TYP 

y 

y 

y 

y 

4.5 v 

5.5V 

4.5V 

5.5V 

4.5 v 

5.5V 

4.5 v 

5.5V 

~TEXAS 
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13 

12 

20 

18 

19 

18 

8 

7 
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SN54HCT540 SN74HCT540 
UNIT 

MAX MIN MAX MIN MAX 

20 30 25 
ns 

18 27 23 

30 45 38 
ns 

27 41 34 

30 45 38 
ns 

27 41 34 

12 18 15 
ns 

11 16 14 
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SN54HCT540, SN74HCT540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLSOOSA- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

4.5V 20 
I pct A y 

5.5V 19 

4.5V 26 
len OE y 

5.5V 25 

4.5V 17 
It y 

5.5V 14 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per buffer/driver 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCT540 SN74HCT540 
UNIT 

MAX MIN MAX MIN MAX 

30 45 38 
ns 

27 41 34 

40 60 50 
ns 

36 54 45 

42 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 35 pF 



Input 

In-Phase 
Output 

Out-of-
Phase 

Output 

SN54HCT540, SN74HCT540 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLSOOBA - MARCH 1984 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

Tvcc 

S1 

PARAMETER 

IPZH 
Ian 1--

IPZL From Output 
Under Test --~-"""'---

~ CL 
(see Note A) 

!dis 
IPLZ 

lpd or It 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Output 

RL CL S1 S2 

50pF Open Closed 
1 kn or 

150 pF Closed Open 

Open Closed 
1 kn 50 pF 

Closed Open 

50 pF 

- or Open Open 
150 pF 

~1.3~-----3V 
_j1.3V ~1.3V 

3V 
Control t 1·3!._ ____ ov I ov (Low-Level 

I._ IPLH -.i ~ IPHL -+j Enabling) 

lpzL 14 "i ~ •I IPLZ 

I I ---VoH I c~vcc 90% I 9o% I 1.3V 
Output I ~.3V l I 1.3 v I Waveform 1 

10% I I I 10%voL (See Note BJ I ~10%_ yOL 
I ---t>i !4- Ir I -t>j i+-tf I I 
14- IPHL ~ j4- IPLH ---t>i IPZH 14 .. , I 

I I I 
90% I 1.3 v 

Output 

f1.3V I ~VOH 
10% Waveform2 

I (See Note BJ I I ~ov 
---9'! j4--tf -t>j 14 •I IPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 a, tr = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

• Data Flow-Through Plnout (All Inputs on 
Opposite Side From Outputs) 

• Package Options Include Plastic 
Small-Outline (DW}, Thin Shrink 
Small-Outline (PW}, and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These octal buffers and line drivers feature the 
performance of the popular 'HC240 series and 
offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement greatly 
enhances printed-circuit-board layout. 

The 3-state control gate is a 2-input NOR. If either 
output-enable (OE1 or OE2) input is high, all eight 
outputs are in the high-impedance state. The 
'HC541 provide true data at the outputs. 

The SN54HC541 is characterized for operation 
over the full military temperature range of -55°C 
to 12s0 c. The SN? 4HC541 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54HC541, SN7 4HC541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS305 - JANUARY 1996 

SN54HC541 •.. J OR W PACKAGE 
SN74HC541 ... DW, N, OR PW PACKAGE 

(TOPVIEW) 

OE1 Vee 
A1 2 OE2 
A2 3 Y1 
A3 4 Y2 
A4 5 Y3 
A5 6 Y4 
A6 7 Y5 
A7 8 Y6 
AB 9 Y7 

GND 10 

SN54HC541 •.. FK PACKAGE 
(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

Y1 
Y2 
Y3 
Y4 
Y5 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L L 

L L H H 

H x x z 
x H x z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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SN54HC541, SN7 4HC541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS305 - JANUARY 1996 

logic symbolt 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

1 

19 

2 

3 

4 

s 
6 

7 

8 

9 

_r.J & 

4 IEN 
I> 'ii 

18 

17 

16 

1S 

14 

13 

12 

11 

Y1 

Y2 

Y3 

Y4 

vs 
Y6 

Y7 
YB 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE1 ~---0---~ 

OE2 ~1-9---<"'-~' 

A1 2 >---11----1_8_ Y1 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



recommended operating conditions 

Vee Supply voltage 

Vee-2v 

V1H High-level input voltage Vec • 4.5 v 

Vce-6V 

vcc-2v 

V1L Low-level Input voltage vee•4.5V 

Vec=6V 

V1 Input voltage 

Vo Output voltage 

Vee= 2 v 

It Input transition (rise and fall) time Vee= 4.5 v 

vee-6 v 

TA Operating free-air temperature 

SN54HC541, SN7 4HC541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS305 - JANUARY 1996 

SN54HC541 SN74HC541 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

--65 125 -40 85 •e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•c SN54HC541 SN74HC541 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

loH=-6mA 4.5V 3.98 4.3 3.7 3.84 

IOH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

IOL=6mA 4.5V 0.17 0.26 0.4 0.33 

IOL•7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1=Vceoro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo=Veeoro 6V ±0.01 ±0.5 ±10 ±5 µA 

Ice V1-Vceoro, 10-0 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

~ThXAS 
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SN54HC541, SN74HC541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS305- JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA= 25°C SN54HC541 SN74HC541 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 40 115 171 144 

lpci A y 4.5V 12 23 34 29 ns 

6V 10 20 29 25 

2V 80 150 224 188 

ten OE y 4.5V 17 30 45 38 ns 

6V 15 26 38 32 

2V 40 150 224 188 

ldis OE y 4.5V 18 30 45 38 ns 

6V 17 26 38 32 

2V 28 60 90 75 

tt y 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 65 

lpd A y 4.5V 16 

6V 14 

2V 100 

len OE y 4.5V 20 

6V 17 

2V 45 

tt y 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
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PARAMETER 

Power dissipation capacitance per buffer/driver 

~ThXAS 
INSTRUMENTS 
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SN54HC541 SN74HC541 
UNIT 

MAX MIN MAX MIN MAX 

165 246 206 

33 49 41 ns 

28 42 35 

200 298 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 35 pF 



SN54HC541, SN74HC541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS305 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

TVcc 

S1 
Test 
Point From Output 

Under Test ------v';v---
CL 

(see Note A) I 
LOAD CIRCUIT 

lnp'Yi50% 

~ IPLH 

1\50;-----::c 

-.i 14- IPHL 1 
l----1-----=-i--- VoH 

50% I 9o% I 9o% I 50% 
ln·Phase I 

Output I 
10% I I I 10%voL 

I -+I 14- Ir I ---.i 14-' If 

Out-of-Phase 
Output 

j4- IPHL ~ j4- IPLH ~ 

9,.., I I 900'0 voH 
v-,o I 50% " 

I 10% +---VoL 
---.i j4--- It -+j j4-- Ir 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

--9-o·-,,------.---- Vee 
I ,o 

I 
j4--tr 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten i--- 1 kn or 

tpzL 150 pF Closed Open 

I IPHZ Open Closed 
tells 1 kn 50pF 

IPLZ Closed Open 

50pF 
lpd or It - or Open Open 

150 pF 

Output 
Control ~. t Vee 

(Low-Level ""!\ 50% 50% 
Enabling) I· ----- OV 

IPZL :<Ill 1111 ~ •I IPLZ 
Output 1 r-~vc9 ~I ~Vee 

Waveform 1 I )I_ 50% I 
(See Note BJ I '\: 

1
10%_ VoL 

tpzH 1<111 ...i I 
I I 

Output !/. R:...9oo/o VoH 
Waveform 2 ____ _,T 50% 1

1 

(See Note BJ . I ~ o V 
1411<1111---111+-I IPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :5 1 MHz, Zo = 50 0. tr = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and tpHz are the same as lclis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• High-Current 3-State Outputs Interface 
Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 

• Data Flow-Through Plnout (All Inputs on 
Opposite Side From Outputs) 

• Package Options Include Plastlc 
Small-Outllne (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These octal buffers and line drivers are designed 
to have the performance of the popular 'HC240 
series and to offer a pinout with inputs and outputs 
on opposite sides of the package. This 
arrangement greatly facilitates printed-circuit
board layout. 

The 3-state control gate is a 2-input NOR. If either 
output-enable (0E1 or OE2) input is high, all eight 
outputs are in the high-impedance state. The 
'HCT541 provide true data at the outputs. 

The SN54HCT541 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT541 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer/driver) 

SN54HCT541, SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS306 - JANUARY 1996 

SN54HCT541 ... J OR W PACKAGE 
SN74HCT541 .•. OW ORN PACKAGE 

(TOPVIEW) 

OE1 
A1 
A2 

12 

Vee 
OE2 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 

SN54HCT541 ••. FK PACKAGE 
(TOPVIEW) 

,~()IN 
~ ::i: ~~~ 

A3 Y1 
A4 Y2 
A5 Y3 
A6 Y4 
A7 Y5 

~~~>=~ 
(.!) 

INPUTS OUTPUT 

~R~~~~~: 8~=81;.,cu;:nt!r::: ,C:!'fn:::n:: 
s11ndard warranty. Production processing does not n ...... ~iy Include 
18Stlng of all parameters. 

OE1 OE2 A y 

L L L L 

L L H H 

H x x z 
x H x z 
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SN54HCT541, SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS306-JANUARY 1996 

logic symbolt 

A1 
A2 

A3 

A4 

A5 

A6 

A7 

AS 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

j 
L 

...L 

& 

JEN 
I> v 18 

17 

16 

15 

14 

13 

12 

11 

Y1 

Y2 

Y3 
Y4 

Y5 

Y6 

Y7 

vs 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE1 ---'----a--, 
OE2 - 19--'-L--" 

A1 2 >--+----1_8_ Y1 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range:t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT541, SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS306 - JANUARY 1996 

recommended operating conditions 

SN54HCT541 SN74HCT541 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V1H High-level input voltage JV cc = 4.5 V to 5.5 V 2 2 v 
V1L Low-level input voltage J Vee = 4.5 v to 5.5 v 0 0.8 0 0.8 v 
V1 Input voltage 0 Vee 0 Vee v 
Vo Output voltage 0 Vee 0 Vee v 
It Input transition (rise and fall) time 0 500 0 500 ns 

TA Operating free-air temperature -55 125 --40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA =25°c SN54HCT541 SN74HCT541 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

loH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

IOH=-6mA 3.98 4.3 3.7 3.84 

IQL=20 µA 0.001 0.1 0.1 0.1 
VQL V1 = V1H or V1L 4.5V v 

IQL=6 mA 0.17 0.26 0.4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo=Vccoro, V1 = V1H or V1L 5.5V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 =Vccoro, lo=O 5.5V 8 160 80 µA 

b.lcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 3 2.9 mA 
Other inputs at o or Vee 

Ci 
4.5V 

3 10 10 10 pF to5.5V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V CC· 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

lpd A 

ten OE 

!dis OE 

It 

TO TA= 2s•c 

(OUTPUT) Vee 
MIN TYP 

y 

y 

y 

y 

4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5V 

-!/1 TEXAS 
INSTRUMENTS 

13 

12 

21 

19 

19 

18 

8 

7 
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SN54HCT541 SN74HCT541 
UNIT 

MAX MIN MAX MIN MAX 

23 34 29 
ns 

21 31 26 

30 45 38 
ns 

27 41 34 

30 45 38 
ns 

27 41 34 

12 18 15 

11 16 
ns 

14 
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SN54HCT541, SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS306 - JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•c SN54HCT541 SN74HCT541 
PARAMETER 

pNPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 20 33 49 42 
lpd A y ns 

5.5V 19 30 45 38 

4.5V 26 40 60 50 
ten OE y ns 

5.5V 25 36 54 45 

4.5V 17 42 63 53 
It y ns 

5.5V 14 38 57 48 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per buffer/driver No load 35 pf 

~ThxAs 
INSTRUMENTS 
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Test 

SN54HCT541, SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCLS306-JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 
S1 

PARAMETER 

tpzH 
ten t---

RL 

1 kn 

CL S1 S2 

50pF Open Closed 
or 

Point RL 
From Output ----'Vl.fu-

Under Test 

tpzL 150pF 

I tpHz 

Closed Open 

Open Closed 
CL 

(see Note A) I 
LOAD CIRCUIT 

ldls 
tPLZ 

tpd ortt 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

1 kn 50pF 
Closed Open 

50pF 
- or Open Open 

150pF 

Input _juv \1.3-;-----:: 

I+ tPLH ._.i 14- tPHL ~ 

Output 
Control ""'"'\., ( 3 V 

(Low-Level ;\1 1.3 v 1•3 v 
Enabllng) - - - - O V 

In-Phase 
Output 

Out-of· 
Phase 

Output 

I 1:1 I --VoH 
I 1.3~ I 90% I 90%~uv 
I 1o%_ I I i~voL 
I --.j 14- tr 1 ---+! I+- tf 
14- tPHL -.i 14"" tPLH ~ 

90% ii 1.3 V 11;$_ ~ VoH 

r~,_-1..,0%-----fi--t-t-_---:-VoL 
-.i ;.-- tf -+i 14-- lr 

VOLTAGE WAVEFORMS 

tpzL :... ..., ~---1111>11-I tpLz ' 

Output I 'I 1 ~I =Vee 
Waveform 1 I 1.3 V I 
(See Note Bl 1 . I 10%_ VoL 

tpzH 14 11>1 I 
Output k,.--1---1':_..--90% VoH 

Waveform 2 T 1.3 V 1

1 

(See Note B) ----· I = O V 
14--11>11-1 tpHz 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo - 50 a, Ir= 6 ns, It• 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement 
E. tpLZ and tpHz-are the same as ldis· 
F. tpzL and tpzH are the same as len· 
G. tpLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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• High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

• Bus-Structured Plnout 
• Package Options Include Plastic 

Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPS 

description 

These 8-bit transparent D-type latches feature 
3-state outputs designed specifically for driving 
highly capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

While the latch-enable (LE) input is high, the 
Q outputs follow the complements of the data (D) 
inputs. When LE is taken low, the outputs are 
latched at the inverses of the levels set up at the 
D inputs. 

A buffered output-enable (OE) input places the 
eight outputs in either a normal logic state (high or 
low logic levels) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased high logic 
level provide the capability to drive bus lines 
without interface or pullup components. 

SN54HC563, SN74HC563 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS145A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC563 .•. J OR W PACKAGE 
SN74HC563 ••• OW OR N PACKAGE 

(TOPVIEW) 

Vee 
10 
20 
30 
40 
5Q 
60 
70 
SQ 

SN54HC563 ••• FK PACKAGE 
(TOPVlEW) 

30 2 1 20 
40 30 
50 40-
60 50 
70 60 

~ ~ ~1g1g 
(!) 

OE does not affect internal operations of the latches. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN54HC563 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC563 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE D Q 

L H H L 

L H L H 

L L x Cio 
H x x z 

~ThxAs 
INSTRUMENTS 
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Copyright@ 1996, Texas Instruments Incorporated 
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SN54HC563, SN74HC563 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS145A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

_t.J EN 

~1 
10 t> vt:.. 

t,,. 

!'... 

I::.. 

t,,. 

t,,. 

19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

eQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

19 1Q 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-454 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

vcc=2V 

V1H High-level input voltage Vcc=4.5V 

Vcc=6V 

Vcc-2v 

V1L Low-level input voltage Vcc•4.5V 

Vcc=6V 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

It Input transition (rise and fall) time Vcc=4.5V 

Vcc=6V 

TA Operating free-air temperature 

SN54HC563, SN74HC563 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS145A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC563 SN74HC563 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

loz 
Ice 

Ci 

TEST CONDITIONS 

loH=-20µA 

V1 = V1H or V1L 

IOH=-emA 

IOH=-7.8mA 

loL•20µA 

V1 = V1H or Vil 

IOL=6mA 

IOL=7.8mA 

V1-Vccoro 

Vo=Vccoro 

V1 =Vee oro, lo=O 

TA :25°C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC563 SN74HC563 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC563, SN74HC563 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS145A- DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°C SN54He563 SN74He563 
Vee 

MIN MIN 
UNIT 

MAX MAX MIN MAX 

2V 80 120 100 

tw Pulse duration, LE high 4.5V 1a 24 20 ns 

av 14 20 17 

2V 50 75 a3 

lsu Setup time, data before LEJ. 4.5V 10 15 13 ns 

av 9 13 11 

2V 5 5 5 

th Hold time, data after LEJ. 4.5V 5 5 5 ns 

av 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

D 

lpd 

LE 

ten OE 

!dis OE 

It 

5-45a 

TO 
Vee 

TA=2s•e 
(OUTPUT) MIN 

2V 

a 4.5V 

av 

2V 

Anya 4.5V 

av 

2V 

Anya 4.5V 

av 

2V 

Anya 4.5V 

av 

2V 

Anya 4.5V 

av 

~TEXAS 
INSTRUMENTS 

TYP 

77 

2a 

23 

90 

27 

23 

70 

24 

21 

47 

23 

21 

28 

8 

a 
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SN54He563 SN74He563 

MAX MIN MAX 
UNIT 

MIN MAX 

175 2as 220 

35 53 44 

30 45 37 
ns 

175 2a5 220 

35 53 44 

30 45 37 

150 225 190 

30 45 38 ns 

2a 38 32 

150 225 190 

30 45 38 ns 

2a 38 32 

ao 90 75 

12 18 15 ns 

10 15 13 



SN54HC563, SN74HC563 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS145A- DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 95 
D a 4.5V 33 

6V 29 
!pd 

2V 103 
LE Anya 4.5V 33 

6V 29 
2V 85 

!en OE Anya 4.5V 29 

6V 26 
2V 60 

It Anya 4.5V 17 
6V 14 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per latch 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC563 SN74HC563 
UNIT 

MAX MIN MAX MIN MAX 

200 300 250 

40 60 50 
34 51 43 

ns 
225 335 285 

45 67 57 

38 57 48 
200 300 250 

40 60 50 ns 

34 51 43 
210 315 265 
42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 50 pF 
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SN54HC563, SN74HC563 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS145A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

Tvcc 

S1 

From Output 
Under Test --e---'V\.l'v--

CL 
(see Note A) I 

LOAD CIRCUIT 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
len 1--- 1 kn or 

IPZL 150pF Closed Open 

~ Open Closed 
tdls 1 kn 50pF 

tPLZ Closed Open 

50pF 
lpd or It - or 

150 pF 
Open Open 

-Vee 
Reference ~50% \_ 

Input /ii 
------'I OV 

i.- tsu ..-- th --+I 
I I 

D ta 1 ---Vee 
a 50% I 90% 90% I 50% 

Input 10% I I 10% 0 V 

-..: j4- tr --+! :.- If 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _j 50% ~50% - - - - -::C 

: ... IPLH 1 ~ IPHL ~ 

Output Vee 
Control ~ _.J!i 

(LEow-bLlel vell I 50% 4-50~ - - - - o v 

In-Phase 
Output 

Out-of-
Phase 

Output 

I 1 ~--r----"!lt:i---VoH 
I 50% I 9o% I 9o% I 50% 

10% I I I 10%voL 
I ---.j 14-- tr I -+I ~ tf 
!+- IPHL -+f !+- IPLH ~ 

90., I I 90o/co VoH ,. I 50% 

I 10% +---VoL 
---.i j4- If ~ /4-- tr 

VOLTAGE WAVEFORMS 

nang I !. 
tpzL I.. .., r .. , tpLz 

output 1 \r-=vc9 y::-' =Vee 
Waveform 1 I 50% I 

(See Note BJ I 1 10%_ VoL 

IPZH I.. ..1 I 
I I 

Output !/. R:_9o%-VoH 
Waveform 2 ____ _,T 50% 1

1 

(See Note BJ . I = o V 
•!'4>---.. +-1 tpHz 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-458 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbltrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :> 1 MHz, Zo = 50 a, Ir = 6 ns, If = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and IPHZ are the same as lc!is· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as !pet. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThXAS 
INSTRUMENTS 
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• High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

• Bus-Structured Plnout 
• Package Options Include Plastlc 

Small·Outllne (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastlc (N) and Ceramic (J) 
300-mll DIPs 

description 

These octal transparent 0-type latches feature 
3-state outputs designed specifically for driving 
highly capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

While the latch-enable (LE) input is high, the 
Q outputs respond to the data (0) inputs. When 
LE is low, the outputs are latched to retain the data 
that was set up. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 

SN54HC573A,SN74HC573A 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS147A-DECEMBER 1982-REVISED JANUARY 1996 

SN54HC573A •.• J OR W PACKAGE 
SN74HC573A ••• DW OR N PACKAGE 

rroPVIEW) 

OE 1 

10 
20 
30 
40 

Vee 
1Q 
2Q 

3Q 
4Q 

5Q 
SQ 
7Q 
SQ 

11 LE 

SN54HC573A ••• FK PACKAGE 
rroPVIEW) 

30 
40 
50 
so 
70 

4 3 2 1 20 1918 2Q 

5 17 3Q 
6 16 4Q 

7 15 5Q 
8 14 SQ 

9 10 11 12 13 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54HC573A is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HC573A is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE D Q 

L H H H 

L H L L 

L L x ao 
H x x z 

~lExAs 
INSTRUMENTS 
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Copyright te 1996, Texas Instruments Incorporated 
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SN54HC573A, SN74HC573A 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS147A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

_b[EN 

~1 
10 I> " 

19 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE -------< • 
LE _1_1 __ _, 

To Seven Other Channels 

19 1Q 

absolute maximum ratings over operating free-air temperature range:t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:J: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-460 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~ThxAs 
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SN54HC573A,SN74HC573A I 

OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 

SCLS147A- DECEMBER 1982- REVISED JANUARY 1996 

recommended operating conditions 
SN54HC573A SN74HC573A 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc=2V 1.5 1.5 

V1H High-level input voltage vcc=4.5V ' 3.15 3.15 v 

Vcc·6V 4.2 4.2 

v 00 -2v 0 0.5 0 0.5 

V1L Low-level Input voltage Vcc-4.5V 0 1.35 0 1.35 v 

vcc·6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vcc-2v 0 1000 0 1000 

It Input transition (rise and fall) time Vee =4.5V 0 500 0 500 ns 

Vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=25°C SN54HC573A SN74HC573A 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH·-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 - V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

IOH·-6mA 4.5V 3.98 4.3 3.7 3.84 

loH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IOL·20µA 4.5V 0.001 0.1 0.1 0.1 

VOL V1 = V1H orV1L 6V 0.001 0.1 0.1 0.1 v 

loL·6mA 4.5V 0.17 0.26 0.4 0.33 

loL•7.8mA 6V 0.15 0.26 0.4 0.33 

11 V1-Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo= Vee oro 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 =Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

~1ExAs 
INSTRUMENTS 
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SN54HC573A,SN74HC573A 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS147A- DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=2s0c SN54HC573A SN74HC573A 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 80 120 100 

lw Pulse duration, LE high 4.5V 16 24 20 ns 

6V 14 20 17 

2V 50 75 63 

lsu Setup time, data before LEJ. 4.5V 10 15 13 ns 

6V 9 13 11 

2V 20 24 24 

lh Hold time, data after LEJ. 4.5V 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0c SN54HC573A SN74HC573A 
PARAMETER Vee UNIT 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

2V 77 175 265 220 

D a 4.5V 26 35 53 44 

6V 23 30 45 38 
lpd ns 

2V 87 175 265 220 

LE Anya 4.5V 27 35 53 44 

6V 23 30 45 38 

2V 68 150 225 190 

ten OE Anya 4.5V 24 30 45 38 ns 

6V 21 26 38 32 

2V 47 150 225 190 

!dis OE Anya 4.5V 23 30 45 38 ns 

6V 21 26 38 32 

2V 28 60 90 75 

It Anya 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

~ThXA.S 
INSTRUMENTS 
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SN54HC573A,SN74HC573A 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS147A- DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA= 2s0 c 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 95 

D a 4.5V 33 

6V 21 
!pd 

2V 103 
LE Anya 4.5 v 33 

6V 29 

2V 85 

ten OE Anya 4.5V 29 

6V 26 

2V 60 

It Anya 4.5V 17 

6V 14 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per latch 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC573A SN74HC573A 

MAX MIN MAX 
UNIT 

MIN MAX 

200 300 250 

40 60 50 

34 51 43 
ns 

225 335 285 
45 67 57 

38 57 48 

200 300 250 

40 60 50 ns 

34 51 43 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 50 pF 
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SN54HC573A,SN74HC573A 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS147A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T vcc 

S1 

PARAMETER RL CL S1 S2 

IPZH 50pF Open Closed 
ten ~ 1 k.O or Test 

Point From Output Under Test ___ ....,..,,,,,,__ 
tpzL 150pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

~ Open Closed 
tells 1 k.O 50pF 

IPLZ Closed Open 

50pF 
tpd ortt - or Open Open 

150pF 

Refe~~: _____ f 50% ~::c 
14- lsu 4- th --.i 
I I 

Data I 90% 90% ---Vee 
Input 50% I I 50% 

1 I I 10% ov 
-.I j+- tr -+I :.- tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _j 50% \,5~-----:~ 

I+ IPLH -.I 14- IPHL 1 

output Vee 

Control '-· t 
(Low-Level 1\.I 50% 5o% 

Enabling) I L- ----- OV 

In· Phase 
Output 

Out-of· 
Phase 

Output 

I I I VoH 
I sew: Jif 90% I 90% )L 50% 
I 10% 7i I i x.ms.voL 
I --+! J4-tr J ~ ~tt 
14- IPHL ~ 14"" IPLH -t>j 

90% "Ii 50% 50% .r- VoH 

_1'~""1.,.0o/C""o..._ __ ... 10% ..... f~ +_+--~ - VoL 
---.i j4- It -+j J4- tr 

VOLTAGE WAVEFORMS 

tpzL , .. 91ol r 9Jof IPLZ 

output I ~f--Vc9 ~I =Vee 
Waveform 1 I 50% I 

(See Note B) I 1 10%_ VoL 

tpzH 1111 ..i I 
I I 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationshlps between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 n, tr= 6 ns, If= 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and tPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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SN54HCT573A, SN74HCT573A 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatlble 

• High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

• Bus-Structured Plnout 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

These octal transparent D-type latches feature 
3-state outputs designed specifically for driving 
highly capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

While the latch-enable (LE) input is high, the 
Q outputs respond to the data (D) inputs. When 
LE is low, the outputs are latched to retain the data 
that was set up. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 

SCLS176A- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT573A ..• J OR W PACKAGE 
SN74HCT573A ••. OW ORN PACKAGE 

(TOPVIEW) 

OE 1 Vee 
1D 10 
20 20 
30 30 
40 40 
50 6 50 
60 60 
70 70 

80 
GNO 

SN54HCT573A ••. FK PACKAGE 
(TOPVIEW) 

30 
40 
50 
60 
70 

ci ci loUJ 8 a 
C\I ~ > ~ 

ClClUJOO 
coz....lcor-

Ql 

20 
30 
40 
50 
60 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54HCT573A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN7 4HCT573A is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

LE D Q 

H H H 

H L L 

L x ao 
x x z 

-!11 ThXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HCT573A,SN74HCT573A 
OCTAL TRANSPARENT D· TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS176A-MARCH 1984- REVISED JANUARY 1996 

loglc symbolt 

OE 

LE 

10 

20 

30 

40 

50 

80 

70 

80 

1 

11 

2 

3 

4 

5 

8 

7 

8 

9 

..t:JEN 

-s1 

10 I> v 19 

18 

17 

18 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

SQ 

8Q 

7Q 

8Q 

tThis symbol is in accordance with ANSI/IEEE Std91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE------<• 

LE _1_1 __ -1 

10 - 2-----+--I 

To Seven other Channels 

19 1Q 

absolute maximum ratings over operating free-air temperature range:t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-466 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~ThxAs 
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recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage l Vee= 4.5 v to 5.5 v 
V1L Low-level input voltage J Vee= 4.5 v to 5.5 v 
V1 Input voltage 

Vo Output voltage 

tt Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HCT573A,SN74HCT573A 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS176A- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT573A SN74HCT573A 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 .l! 5.5 4.5 5 5.5 v 
2 ~"__ 2 v 
0 _£.i_lij 0.8 0 0.8 v 
0 L#;;- Vee 0 Vee v 
o_K Vee 0 Vee v 

_Rf:: 500 0 500 ns 

-SS 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°0 SN54HCT573A SN74HCT573A 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

loH=-20µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

loH =-6 mA 3.98 4.3 3.7 ~ 3.84 

V1 = V1H or V1L 
IOL=20µA 0.001 0.1 ~1 0.1 

Vol 4.5V v 
IOL=6mA 0.17 0.26 _&:f'0.4 0.33 

11 V1 =Vee oro 5.5V ±0.1 ±100 ~ODO ±1000 nA 

loz Vo=Vccoro 5.5V ±0.01 ±0.5 ~v_ ±10 ±5 µA 

ice V1 =Vccoro, lo=D 5.5V 8 ll 160 80 µA 

alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 
-0; 

3 2.9 mA 
Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 pF to 5.5 V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

tw Pulse duration, LE high 

tsu Setup time, data before LH 

th Hold time, data after LE.J. 

PRODUCT PREVIEW lnfonnatlon concerns products In tht tormauve or =n phase of development. CharaCttrlstlc data and other 
s ftcatlons art design goals. Texas Instruments....,.,. the rlght to 
c e or discontinue th- products without notice. 

Vee 
TA= 2s•c 

MIN 

4.5V 20 

5.5V 17 

4.5V 10 

5.5 v 9 

4.5V 5 

5.5V 5 

~ThXAS 
INSTRUMENTS 

MAX 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HCT573A SN74HCT573A 
UNIT 

MIN M~ MIN MAX 

30 ff! 25 
ns 

27 __&__ 23 

15Aq 13 

~ 
ns 

12 

as 5 

~5 
ns 

5 
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SN54HCT573A,SN74HCT573A 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 

-SCLS176A- MARCH 1984- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HCT573A SN74HCT573A 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP MAX MIN MAX MIN 

UNIT 
MAX 

4.5V 25 35 53 44 
D Q 

_6)3 5.5V 21 32 40 
lpd 

4.5V ~3 
ns 

28 35 44 
LE AnyQ 

5.5V 25 32 _jf__ 48 40 

OE AnyQ 
4.5V 26 35 Aq;- 53 44 

fen 
~ 

ns 
5.5V 23 32 48 40 

4.5V 23 35 ii_ 53 44 
!dis OE AnyQ ns 

5.5V 22 32 ~ 48 40 

4.5V 9 12 18 15 
It AnyQ ns 

5.5V 9 11 16 14 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HCT573A SN74HCT573A 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 32 52 l._9 65 
D Q 

5.5V 27 47 §l1 59 
lpd 

1/I_79 
ns 

4.5V 38 52 65 
LE AnyQ 

5.5V 36 47 ~ 71 59 

4.5V 33 52 fJ' 79 65 
fen OE AnyQ 

~Cf 
ns 

5.5V 28 47 71 59 

4.5V 18 42 ff 63 53 
It AnyQ 

5.5V 16 38 57 48 
ns 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS · TYP UNIT 

c Power dissipation capacitance per latch No load 50 pF 

~ThxAs 
INSTRUMENTS 
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SN54HCT573A, SN74HCT573A 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS176A- MARCH 1984 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 
S1 

PARAMETER 

tpzH 
ten I---

RL 

1 kn 

CL S1 S2 

50pF Open Closed 
or Test 

Point From Output 
Under Test ----Jv,,,,,__ 

tpzL 150 pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

~ Open Closed 
ldls 1 kn 50pF 

tpLz Closed Open 

50 pF 
tpd or tt - or Open Open 

150 pF 

' 
Reference .J \. - 3 V 

lnput-----11.3V '--ov 

I+ tsu ~ th --.I 
I I 

Ota I ---3V 
ln;ut 1.3V I 2•7 V 2•7 V I 1.3V 

o.3 v I I o. v 0 v 

-+! J4- tr -.i J.- tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _Ii 1.3V ~1.3-;-----:: 

I._ tpLH -.i 14- tPHL --+: 

Output 3V 
Control """"\, V ( 

(Low-Level '\ 1 •3 1 •3 V 
E bll ) I· -----ov 

In-Phase 
Output 

Out-of· 
Phase 

Output 

I 1-----+----t:i--- VoH 
I 1.3V 11 90o/o I 90% I 1.3V 

10o/o I I I 10o/0 VoL 
I ~ 14--tr I -+! ~tf 
J4- tpHL ~ J4- tPLH -.j 

90% I I 1.3 v I 90% voH 

I 10% +---voL 
~ j4- tf --..; j4- tr 

VOLTAGE WAVEFORMS 

nang I 1= 
tpzL I 4 Ill r Ill tpLz 

Output I 'l!_. 1 !,--=Vee 
Waveform 1 I "\ .3 V I l HJO/o 
(See Note B) I . 110%_ Vol 

tpzH 14 Ill I 
Output II ~---1--... .- - VoH 

!/. 7\:_0o/o Waveform 2 ____ _,T 1.3 V 1

1 

(See Note BJ . I =OV 
J4 Ill tpHz 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 0, tr = 6 ns, tf = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and tpHz are the same as 'dis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54HC574, SN74HC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• High-Current 3-State Nonlnvertlng Outputs 
Drive Bus Lines Directly or up to 15 LSTTL 
Loads 

• Bus-Structured Plnout 
• Package Options Include Plastic 

Small-Outline (OW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 

description 

These octal edge-triggered D-type flip-flops 
feature 3-state outputs designed specifically for 
bus driving. They are particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

The eight flip-flops enter data on the low-to-high 
transition of the clock (CLK) input. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 

SCLS148A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC574 ... J OR W PACKAGE 
SN74HC574 •.. OW ORN PACKAGE 

(TOPVIEW) 

OE 1 20 Vee 
1D 2 19 1Q 
2D 3 18 20 
3D 4 17 30 
40 5 16 40 
50 6 15 50 
6D 7 14 60 
70 8 13 70 
8D 9 12 8Q 

GNO 10 11 CLK 

SN54HC574 ... FK PACKAGE 
(TOP VIEW) 

3D 3 2 1 20 19 20 4 18 
40 5 17 30 
5D 6 16 40 
60 7 15 5Q 
7D 8 14 60 

9 10 11 12 13 

ClCl~OO 
'°i:§o'°"" 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54HC57 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HC57 4 is characterized for operation from -40°C to 85°C. 

~~~~cnc2:ro~1: s~~J:, ~':,,~!,: :l iC:~::~S:.i: 
standard warranty. Production processing does not necessarily Include 
tssting of all paramete11. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 
CLK D Q 

i H H 

i L L 

Horl x Oo 
x x z 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC574, SN74HC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS148A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

OE 
CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

_r.JEN 

~C1 
10 t> 

19 v 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

CLK - 11----1 

10 - 2------+---I 
19 1Q 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range:t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condi)ions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 

5-472 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC574, SN74HC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS148A-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC574 SN74HC574 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

2 5 6 2 5 6 v 
Vee= 2 v 1.5 1.5 

Vcc=4.5V 3.15 3.15 v 
Vcc=6 v 4.2 4.2 

Vcc=2 v 0 0.5 0 0.5 

Vcc=4.5V 0 1.35 0 1.35 v 
Vcc=6V 0 1.8 0 1.8 

0 Vee 0 Vee v 
0 Vee 0 Vee v 

Vcc=2V 0 1000 0 1000 

Vcc=4.5V 0 500 0 500 ns 

Vee= 6 v 0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

11 

loz 

ice 

Ci 

TEST CONDITIONS 

IQH =-20 µA 

V1 = V1H or V1L 

loH =-6 mA 

loH=-7.8mA 

loL=20 µA 

V1 = V1H or V1L 

loL= 6 mA 

loL=7.B mA 

V1=Vccoro 

Vo=Vccoro 

V1 = Vccoro, lo=O 

TA= 25'C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5 v 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2 V to 6 V 3 

-!/1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC574 SN74HC574 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 
0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC574,SN74HC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS148A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°C SN54HC574 SN74HC574 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 6 0 4 0 5 

fclock CIOck frequency 4:5v 0 30 0 20 0 24 MHz 

6V 0 38 0 24 0 28 

2V 80 120 100 

!w Pulse duration, CLK high or low 4.5V 16 24 20 ns 

6V 14 20 17 

2V 100 150 125 

tsu Setup time, data before CLKi 4.5V 20 30 25 ns 

6V 17 26 21 

2V 5 5 5 

lh Hold time, data after CLKi 4.5V 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL.= 50 pF 
(unless otherwise noted) (see Figure 1) · 

FROM TO TA=25°e SN54He574 SN74HC574 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 6 11 4 5 

fmax 4.5V 30 36 20 24 MHz 

6V 36 40 24 28 

2V 90 180 270 225 

!pd CLK AnyQ 4.5V 28 36 54 45 ns 

6V 24 31 46 38 

2V 77 150 225 190 

ten OE AnyQ 4.5V 26 30 45 38 ns 

6V 23 26 38 32 

2V 52 150 225 190 

!dis OE AnyQ 4.5V 24 30 45 38 ns 

6V 22 26 38 32 

2V 28 60 90 75 

It AnyQ 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

~1ExAs 
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SN54HC574, SN74HC574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS148A-DECEMBER 1982-REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=2s•c 

Vee (INPUT) (OUTPUT) MIN TYP 

2V 6 

fmax 4.5V 30 

6V 36 

2V 105 

tpd CLK Anya 4.5V 36 

6V 31 

2V 95 

ten OE AnyQ 4.5V 32 

6V 28 

2V 60 

It AnyQ 4;5V 17 

6V 14 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per flip-flop 

~TEXAS 
INSTRUMENTS 
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SN54HC574 SN74HC574 

MAX MIN MAX MIN MAX 
UNIT 

5 

24 MHz 

28 

265 400 330 

53 80 66 ns 

46 68 57 

235 355 295 

47 71 59 ns 

41 60 51 

210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 100 pF 
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SN54HC574, SN74HC574 
OCTAL EDGE· TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS148A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 

PARAMETER 

tpzH 
ten 1-----1 

RL CL 

50pF 
1k(l or 

S1 S2 

Open Closed 
Test 
Point From Output 

Under Test ---e---".11.JV--
tpzL 150pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

~ Open Closed 
tdls 1 kn 50pF 

tpLz Closed Open 

50pF 
tpd or tt - or Open Open 

150 pF 

Refe~~~~~ ____ __,f: 50% ~ ::C 

i.-tsu~ lh ~ 
I I 

D ta 1 ---Vee 
a 50% I 90% 90% I 50% 

Input 10% Oo/c 
I I • o v 

-.i ~tr ~ ~If 
VOLTAGE WAVEFORMS 

SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

lnput_j 50% 
\ 50;:-----· Vee 

Output 
• Vee 

Control\ 50% 
I OV 

(Low-Level 1
50% t -----ov 

l+tPLH-1 ~ IPHL 1 Enabling) I 
.,I i,. .. I tPLZ lpzL 14 

: 50% I I 90% 
---VoH Output j-=Vc~ ~=Vee In-Phase I 90% I 50% I 

Output Waveform 1 \50% I 10% I I I 10% VoL (See Note B) I ~10%_ VoL 
I ~~tr I -+! 14--tf I I 
j4- IPHL -9>1 j4- IPLH-+! tpzH ~ ..i I 

I I 90% VoH 
I I ~VOH 90% I Output 

)150% Out-of- 50% Waveform2 I 
Phase I 10% 

t---VoL (See Note B) I I =OV 
Output --+! j4-lf ~ ~tr 14 .. , tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :>: 1 MHz, Zo = 50 n, tr= 6 ns, If = 6 ns. 

D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLZ and IPHZ are the same as lcJis· 
G. tpzL and tpzH are the same as !en· 
H. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• High-Current 3-State Nonlnvertlng Outputs 
Drive Bus Lines Directly or up to 15 LSTTL 
Loads 

• Bus-Structured Plnout 

• Package Options Include Plastic 
Small-Outline (OW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPS 

description 

These octal edge-triggered D-type flip-flops 
feature 3-state outputs designed specifically for 
bus driving. They are particularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

The eight flip-flops enter data on the low-to-high 
transition of the clock (CLK) input. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 

SN54HCT574, SN74HCT574 
OCTAL EDGE· TRIGGERED D· TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS177B- MARCH 1984-REVISED JULY 1996 

SN54HCT574 .•. J OR W PACKAGE 
SN74HCT574 ... OW, N, OR PW PACKAGE 

(TOPVIEW) 

Vee 
1Q 
2Q 

3D 3Q 
4Q 
5Q 

6D 6Q 
7D 7Q 

8Q 

SN54HCT574 ... FK PACKAGE 
(TOPVIEW) 

o o lwo 8 a C\l.,..... >.,..... 

30 4 3 2 1 20 1918 20 

40 5 17 3Q 
5D 
60 7 15 
7D 8 14 

910111213 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54HCT57 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HCT57 4 is characterized for operation from -40°C to 85°C. 

UNLESS Ol!IERWISE NOTED Ihle document contains PRODUCTION 

~~~ni:::Ui: ;:.rr::n,a: = ~~~:U:8n:'=~:rdco:;rm to 
Production processing does not nlCIOS8rily Include tttdng ~ 
perame18rl. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 

CLK D Q 

i H H 

i L L 

Hor L x Oo 

x x z 

~TEXAS 
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SN54HCT574, SN74HCT574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS177B-MARCH 1984- REVISED JULY 1996 

logic symbolt 

OE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

__tJ" EN 

-s_ C1 

10 t> 
19 

v 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE ---------n 

CLK - 11----t 

10 - 2-------+---1 
19 1Q 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range:f: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) {see Note 1) .................................... ±20 mA 
Output clamp current, loK {Vo < O or Vo > V cc) {see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo {Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C {in still air) {see Note 2): OW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
PW package .................. 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-478 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT57 4, SN74HCT574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS1778- MARCH 1984- REVISED JULY 1996 

recommended operating conditions 

SN54HCT574 SN74HCT574 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 .£.?ii 5.5 4.5 5 5.5 v 
V1H High-level input voltage 1Vee=4.5 v to 5.5 v 2 _}[_ 2 v 
V1L Low-level input voltage J Vee = 4.5 v to 5.5 v 0 ~ 0.8 0 0.8 v 
V1 Input voltage 0 "" ·,.." Vee 0 Vee v 
Vo Output voltage o~ Vee 0 Vee v 
It Input transition (rise and fall) time ~} 500 0 500 ns 

TA Operating free-air temperature ~ 125 -40 85 'C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HCT574 SN74HCT574 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TVP MAX MIN MAX MIN MAX 

IOH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

loH=-6mA 3.98 4.3 3.7 3.84 

loL=20 µA 0.001 0.1 41 0.1 
VOL V1 = V1H or V1L 4.5V v 

loL=6 mA 0.17 0.26 ffi4 0.33 

11 V1 =Vccoro 5.5V ±0.1 ±100 48000 ±1000 nA 

loz Vo= Vccoro 5.5V ±0.01 ±0.5 ]J ±10 ±5 µA 

Ice V1 =Vccoro, lo=O 5.5V 8 iS' 160 80 µA 

Alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 rr 3 2.9 mA Other inputs at 0 or V cc 

Ci 
4.5V 

3 10 10 10 pF to5.5V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V CC· 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

fc1ock Clock frequency 

lw Pulse duration, CLK high or low 

lsu Setup time, data before CLKT 

th Hold time, data after CLKT 

PRODUCT PREVIEW Information concerns products In the formative or :en phase of development Characterisllc da11 and other 
ftcatlons are design goats. Texas Instruments reserves the right to 
ge or discontinue- producta without notlca. 

Vee 
TA= 25'C 

MIN 

4.5V 

5.5 v 
4.5V 

5.5V 

4.5V 

5.5V 

4.5V 

5.5V 

~TEXAS 
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17 
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MAX 

30 

33 

SN54HCT574 SN74HCT574 

MIN MAX MIN 
UNIT 

MAX 

0 20 0 24 

i~ 
MHz 

0 0 27 

24 -z.. 20 
ns 

22£ 18 

39~> 25 

'8_7 
ns 

23 

£5 5 
ns 

""' 5 5 
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SN54HCT574, SN74HCT574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS177B- MARCH 1984- REVISED JULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) · 

FROM TO TA= 2s·c SN54HCT574 SN74HCT574 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 30 36 20 24 
fmax MHz 

5.5 v 33 40 22 27 

4.5 v 30 36 fl4 45 
lpd CLK AnyQ 

..:&f:.48 
ns 

5.5V 25 32 41 

4.5V 26 30 St,<l;_ 45 38 
len OE AnyQ ns 

5.5V 23 27 2L: 41 34 

4.5V 23 30 fl 45 38 
ldis OE AnyQ 

.~ 
ns 

5.5V 22 27 41 34 

4.5 v 10 12 ··~ 18 15 
It AnyQ 

5.5 v 9 
ns 

11 16 14 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO Vee TA= 2s0c 

(INPUT) (OUTPUT) MIN 

4.5 v 30 
fmax 

5.5V 33 

4.5V 
ipd CLK AnyQ 

5.5 v 
4.5V 

len OE AnyQ 
5.5 v 
4.5V 

It AnyQ 
5.5 v 

operating characteristics, TA = 25°C 

PARAMETER 

c Power dissipation capacitance per flip-flop 

PRODUCT PREVIEW Information corteema products In the formative or 
design phase of development Characterlsdc data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. -!/1 ThXAS 

INSTRUMENTS 

TYP 

36 

40 

40 

35 

34 

29 

18 

16 
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SN54HCT574 SN74HCT574 
UNIT 

MAX MIN MAX MIN MAX 

20 ~ 24 
MHz 

22 ]jf_ 27 

53 _&so 66 
ns 

47 :r 71 60 

47 ::p . 71 59 

rZ-
ns 

39 94 78 

42 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 93 pF 



Test 

SN54HCT574, SN74HCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS177B-MARCH 1984-REVISEDJULY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

S1 

PARAMETER RL CL S1 S2 

tpzH 50 pF Open Closed 
ten 1--- 1 kn or 

From Output Point RL tpzL 150 pF Closed Open 

Input 

In-Phase 
Output 

Under Test 

CL 

I 1 S2 (see Note A) 

-= 
-= 

LOAD CIRCUIT 

_A1.3V ~1.3~-----:: 

:4- tPLH _..i 14- tPHL 1 
I l~~--1"-~~t:i--- VoH 
I 1.3V 1 1 90% I 90% I 1.3V 

10% I I I 10%voL 
I --.i ~tr I -+! ~tf 

I tpHz Open Closed 
tdls 1 kn 50pF 

IPLZ Closed Open 

50pF 
lpd or t1 - or 

150 pF 
Open Open 

Reference .J \_- 3 V 

Input -----"'/j 1.3 V 0 V 

I+ lsu -.i+-- th --.i 
I I 

Data I ---3V 
Input 1.3 V I 2.7 V 2.7 V I 1.3 V 

o.3 v I I o.3 v 0 v 

--.: j+- Ir -+! :.---- tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Output -----3 v 
Control "· _/. 

(Low-Level 1\, 1 ·3 V 4 _1.3 V 
Enabling) I - - - - - 0 V 

tpzL 
1

1111 .. , ~ to! IPLZ 

Output I ..J... 1 !~~Vee 
Waveform 1 I ,.3 V I 110% 
(See Note B) I .... - ....... , --_.~1Q'.'!o_ VOL 

14- tPHL -.i j4- tPLH ~ 
Out-of· -------1 v 9 900, OH 
Phase 0% I 1_3 v I ,. 

tpzH 14 IJ!I I 
Output V::: 1

1 

R:._0%--VoH 

Output 1 10% +-_Vol 

-+I j+-tf ~ ~tr 

Waveform 2 ----o1T 1.3 V I 
(See Note B) . I ~ O V 

1""141---.. 1-1 tPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR,,; 1 MHz, Zo = 50 n, Ir= 6 ns, If= 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLZ and IPHZ are the same as lctis· 
G. IPZL and IPZH are the same as len· 
H. tPLH and tPHL are the same as !pct. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 8-Blt Counter With Register 

• High-Current 3-State Parallel Register 
Outputs Can Drive up to 15 LSTTL 
Loads 

• Counter Has Direct Clear 

• Package Options Include Plastic 
Small-Outllne (D, OW), and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

The 'HC590A contain an 8-bit binary counter that 
feeds an 8-bit storage register. The storage 
register has parallel outputs. Separate clocks are 
provided for both the binary counter and storage 
register. The binary counter features direct clear 
(CCLR) and count-enable (CCKEN) inputs. A 
ripple-carry (RCO) output is provided for 
cascading. Expansion is easily accomplished for 
two stages by connecting RCO of the first stage to 
CC KEN of the second stage. Cascading for larger 
count chains can be accomplished by connecting 
RCO of each stage to the counter clock (CCLK) 
input of the following stage. 

Both CCLK and the register clock (RCLK) input 
are positive-edge triggered. If both clocks are 
connected together, the counter state is always 
one count ahead of the register. Internal circuitry 
prevents clocking from the clock enable. 

SN54HC590A, SN7 4HC590A 
8-BIT BINARY COUNTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS039B- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC590A ... J OR W PACKAGE 
SN74HC590A ... D, DW, OR N PACKAGE 

(TOPVIEW) 

Os 1 16 Vee 
ac 2 15 QA 
Oo 3 14 OE 
QE 4 13 RCLK 
QF 5 12 CC KEN 
QG 6 11 CCLK 
QH 7 10 CCLR 

GND 8 9 RCO 

SN54HC590A ... FK PACKAGE 
(TOP VIEW) 

RCLK 

8 14 
9 10 11 1213 

OZZO...J :coolo~ 
(!) CI: 

NC - No internal connection 

The SN54HC590A is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN7 4HC590A is characterized for operation from -40°C to 85°C. 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 
SCLS039B- DECEMBER 1982- REVISED JANUARY 1996 

logic symbolt 

OE 

RCLK 

CCKEN 
CCLK 

CCLR 

14 
13 

12 
11 

10 

I'- EN3 
C2 

__t>J G1 
1+ 

__t>J CT:O 
':l 

CTRS 4 b. 

(CT = 255) Z4 - I-

r ... 
20 I> 3'ii' 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, OW, J, N, and W packages. 
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logic diagram (positive logic) 

OE _1_4 _____ .., 

RCLK - 1=3--1 

CCLR - 1-0-.n 

SN54HC590A, SN7 4HC590A 
8-BIT BINARY COUNTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS039B - DECEMBER 1982 - REVISED JANUARY 1996 

Pin numbers shown are for the D, OW, J, N, and W packages. 
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SN54HC590A,SN74HC590A 
B·BIT BINARY COUNTERS 
WITH 3·STATE OUTPUT REGISTERS 
SCLS039B - DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DW package .. .. . .. .. .. . .. . . . . . 1 W 
N package .................... 1.1 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions", is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HC590A SN74HC590A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 2 5 6 2 5. 6 v 

vee=2v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

vee=6V 4.2 4.2 

vee=2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 1.35 0 1.35 v 

Vee=6 v 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vee=2V 0 1000 0 1000 

tt:I: Input transition (rise and fall) time Vee=4.5V 0 500 0 500 ns 

Vee=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •e 

:I: If this device is used in the threshold region (from V1Lmax = 0.5 V to V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs altt = 1000 ns and Vee = 2 V does not damage the device; however, functionally, 
the eLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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SN54HC590A,SN74HC590A 
B·BIT BINARY COUNTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS039B- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VoL 

11 

ioz 

ice 

ei 

TEST CONDITIONS Vee 
TA= 25°C 

V1 = V1H orV1L 

V1 = V1H or V1L 

V1 =Veeoro 

Vo=Veeoro 

V1 =Vee oro, 

MIN TYP 

2V 1.9 1.998 

IQH =-20 µA 4.5V 4.4 4.499 

6V 5.9 5.999 

ReO, IQH = -4 mA 3.98 4.3 
4.5V 

OA-QH, IQH = -6 mA 3.98 4.3 

ReO, IQH = -5.2 mA 
6V 

5.48 5.8 

OA-QH, IQH = -7.8 mA 5.48 5.8 

2V 0.002 

loL=20µA 4.5V 0.001 

6V 0.001 

ReO, IQL = 4 mA 0.17 
4.5V 

QA-QH, IQL = 6 mA 0.17 

ReO, IQL = 5.2 mA 0.15 
6V 

OA-QH, IQL = 7.8 mA 0.15 

6V ±0.1 

6V ±0.01 

lo=O 6V 

2V 
3 

to6V 

~TEXAS 
INSTRUMENTS 
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SN54HC590A SN74HC590A 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 

3.7 3.84 v 
3.7 3.84 

5.2 5.34 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.26 0.4 0.33 v 
0.26 0.4 0.33 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC590A,SN74HC590A 
8·BIT BINARY COUNTERS 
WITH 3·STATE OUTPUT REGISTERS 
SCLS039B-DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°C SN54HC590A SN74HC590A Vee UNIT 
MIN MAX MIN MAX MIN MAX 

2V 0 4 0 2.5 0 3.2 

fclock Clock frequency 4.5V 0 20 0 13 16 MHz 

6V 0 24 0 16 0 19 
2V 125 200 155 

CCLK or RCLK high or low 4.5V 25 38 31 

6V 21 32 26 
tw Pulse duration ns 

2V 100 150 125 
CCLRlow 4.5V 20 30 25 

6V 17 26 21 
2V 100 150 125 

CCR'Elii low before CCLKt 4.5V 20 30 25 

6V 17 26 21 
2V 100 150 125 

tsu Setup time CCLR high (inactive) before CCLKt 4.5V 20 30 25 ns 

6V 17 26 21 

2V 100 150 125 

CCLK't before RCLKtt 4.5V 20 30 25 
- 6V 17 26 21 

2V 50 75 60 

th Hold time CCKEN low after CCLKt 4.5V 10 15 12 ns 

6V 9 13 11 

t This setup time ensures that the register gets stable data from the counter outputs. The clocks may be tied together, in which case the register 
is one clock pulse behind the counter. 

~lExAs 
INSTRUMENTS 
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SN54HC590A,SN74HC590A 
8-BIT BINARY COUNTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS039B - DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

Vee (INPUT) (OUTPUT) 

2V 

I max 4.5V 

6V 

2V 

tpd CCL Ki RCO 4.5V 

6V 

2V 

tpLH CCLR.1 RCO 4.5V 

6V 

2V 

tpd RCLKi Q 4.5V 

6V 

2V 

ten OE! Q 4.5V 

6V 

2V 

ldis OEi Q 4.5V 

6V 

2V 

RCO 4.5V 

ti* 
6V 

2V 

Q 4.5V 

6V 

• This parameter is not production tested for the SN54HC590A. 

~TEXAS 
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MIN 

4 

20 

24 

SN54He590A 

TA= 2s0 e UNIT 
MIN MAX 

TVP MAX 

8 2.5 

35 13 MHz 

40 16 

80 150 225 

20 31 45 ns 

15 26 38 

70 130 195 

18 28 39 ns 

14 23 33 

70 140 210 

18 31 42 ns 

14 25 36 

80 125 185 

20 30 37 ns 

15 28 31 

80 125 185 

20 30 37 ns 

15 28 31 

38 75 110 

8 15 22 

6 13 19 
ns 

38 60 90 

8 12 18 

6 10 15 
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SN54HC590A,SN74HC590A 
8-BIT BINARY COUNTERS 
WITH ·3-STATE OUTPUT REGISTERS 
SCLS039B- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

SN74He590A 
PARAMETER FROM TO 

Vee TA=25°e UNIT (INPUT) (OUTPUT) MIN MAX 
MIN TYP MAX 

2V 4 8 3.2 

I max 4.5V 20 35 16 MHz 

6V 24 40 19 
2V 80 150 190 

'pd CCLKi FiOO 4.5V 20 30 38 ns 

6V 15 26 33 
2V 70 130 165 

tpLH CCLRJ. RCO 4.5V 18 26 33 ns 

6V 14 22 28 
2V 70 140 175 

tp<j RCLKi Q 4.5V 18 28 35 ns 
'f: 6V 14 24 30 

2V 80 125 155 

ten OE.I. Q 4.5V 20 25 31 ns 

6V 15 21 26 
2V 80 125 155 

idis O'Ei Q 4.5V 20 25 31 ns 

6V 15 21 26 
2V 38 75 95 

RCO 4.5V 8 15 19 
6V 6 13 16 

ti ns 
2V 38 60 75 

Q 4.5V 8 12 15 
6V 6 10 13 

~lExAs 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS039B-DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC590A 

PARAMETER 
FROM TO 

Vee TA= 2s·c UNIT (INPUT) (OUTPUT) MIN MAX 
MIN TYP MAX 

2V 100 300 447 

!pd RCLKi Q 4.5V 24 60 90 ns 

6V 20 51 77 

2V 90 200 300 

len OE Q 4.5V 23 40 60 ns 

6V 19 34 51 

2V 45 210 315 ,,· Q 4.5V 17 42 63 ns 

6V 13 36 53 

• This parameter is not production tested for the SN54HC590A. 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

SN74HC590A 

PARAMETER 
FROM TO 

Vee TA=25°C UNIT 
(INPUT) (OUTPUT) MIN MAX 

MIN TYP MAX 

2V 100 300 380 

!pd RCLKi a 4.5V 24 60 76 ns 

6V 20 51 65 

2V 90 200 250 

ten OE Q 4.5V 23 40 50 ns 

6V 19 34 43 

2V 45 210 265 

It a 4.5V 17 42 53 ns 

6V 13 36 45 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load 250 pF 

~ThxAs 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 
SCLS0398 - DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 

PARAMETER 

tpzH 
ten 1----1 

RL CL 

50pF 
1 kQ or 

S1 S2 

Open Closed 
Test 
Point From Output 

Under Test ----'VIJV--
tpzL 150 pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

I tPHZ I Open Closed 
tdls 1 kQ 50pF 

tPLZ Closed Open 

50pF 
tpd ortt - or Open Open 

150 pF 

-Vee 

Refe':'n~~~ -----150% \_ o V 

i.-tsu~ th~ 
I I 

Data I --- Vee 
5oo/o I 90% 90% I 50% Input 

10o/c I I 10% o v 

---.j j4- tr ~ :.--- tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _j 50% i.,500~ - - - - -::C 

I+ tPLH --.i 14- tPHL ~ 

Output Vee 
Control \. 0 _/i 

(LEow-bLlel ve)I I 50Yo 4-5~ - - - - 0 V 
na ng I !: 

In-Phase 
Output 

Out-of-
Phase 

Output 

I 1 ~--+--~c:i---voH 
I 50% I 90% I 90% I 50% 

10% I I I Oo/ovoL 
I --.i 14-- tr I --.i ~ tf 
!+- tPHL -tJti !+- tPLH -+! 

9oo/c NI ~,..,_ VoH 
0 I 50% 50% I U70 

, I _ 10% 10% +---voL 

--.i j4- tf ---+j !+-- tr 

VOLTAGE WAVEFORMS 

tpzL l4 IJi1 r 9Jol tpLz 
output 1 1-~vc9 ~I ~vcc 

Waveform 1 I 'L- 500/o I 
(See Note B) I '\ 1 10%_ VoL 

tpzH 14 •I I 
I I Output 

Waveform2 
(See Note B) 

!/. l_ 90% VoH 
___ .JT 5001. J j '-- ~ o v 

,.l4--9Jolt- tpHz 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the outpµt is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo • 50 0, tr= 6 ns, If= 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement 
F. tpLZ and tpHz are the same as lctis· 
G. tpzL and tpzH are the same as ten· 
H. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
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• 8-Blt Serial-In, Parallel-Out Shift 
Registers With Storage 

• Independent Direct Overriding Clears 
on Shift and Storage Registers 

• Independent Clocks for Both Shift and 
Storage Registers 

• High-Current Outputs Can Drive up to 
15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPS 

description 

The 'HC594 contain an 8-bit serial-in, parallel-out 
shift register that feeds an 8-bit D-type storage 
register. Separate clocks and direct overriding 
clear (RCLR, SRCLR) inputs are provided on both 
the shift and storage registers. A serial (QH•) 
output is provided for cascading purposes. 

Both the shift register (RCLK) and storage register 
(SRCLK) clocks are positive edge triggered. If 
both clocks are connected together, the shift 
register is always one count pulse ahead of the 
storage register. 

The parallel (QA-QH) outputs have high-current 
capability. QH' is a standard output. 

SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 

WITH OUTPUT REGISTERS 
SCLS040A- DECEMBER 1982-REVISED JANUARY 1996 

SN54HC594 ••• J OR W PACKAGE 
SN74HC594 ••• D ORN PACKAGE 

(TOPVIEW) 

Os Vee 
Oc 2 QA 
Oo 3 SER 
QE 4 13 RCLR 
QF 5 12 RCLK 
QG 6 11 SRCLK 
QH 7 10 SRCLR 

GND 8 9 QH' 

SN54HC594 ••• FK PACKAGE 
(TOP VIEW) 

SER 
17 RCLR 
16 NC 
15 RCLK 

NC - No internal connection 

The SN54HC594 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC594 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED lhlB document contains PRODUCTION 

=a::=u:; :.rren.:,: = ~:~:::Sn:m ~=.Jo:S':: ~ 
PfoducUon processing does not neceosarlly Include tesdng of ~I 
perome-

~TEXAS 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 
SCLS040A- DECEMBER 1982- REVISED JANUARY 1996 

logic symbolt 

RCLR 
RCLK 

SRCLR 
SRCLK 

SER 

13 
12 

10 
11 

14 

..!::. R3 
C2 

SRGS 
..!::. R 

C1/-+ 

'::1 
10 

J: _c 
20 I> 3 

20 I> 3 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

5-494 
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15 

1 

2 

3 

4 

5 

6 

7 

9 



logic diagram {positive logic) 

RCLR 
13 

RCLK 12 

SRCLR 
10 

SRCLK 11 

SER 14 

Pin numbers shown are for the D, J, N, and W packages. 

~TEXAS 
INSTRUMENTS 

SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 

WITH OUTPUT REGISTERS 
SCLS040A- DECEMBER 1982 - REVISED JANUARY 1996 

2 

3 ao 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 5-495 



SN54HC594, SN74HC594 
S·BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 
SCLS040A- DECEMBER 1982 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 v to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic dell and other 
spec1flcadons are dealgn goals. Texas Instruments reserves 1he right to 
changa or dlsconUnue lhase products without notice. 

Vee=2V 

vee=4.5V 

vee=BV 

Vee=2V 

Vee=4.5V 

Vee=6V 

vee=2V 

Vee=4.5V 

Vee=sv 

~TEXAS 
INSTRUMENTs 

SN54HC594 

MIN NOM MAX 

2 5 6 

1.5 

3.15 -">. 

4.2 AT 
0 fil 0.5 

0 --g__ 1.35 

0 lit~ 1.8 

.. ~ Vee 

z Vee 

0 1000 

0 500 

0 400 

-55 125 
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SN74HC594 

MIN NOM 
UNIT 

MAX 

2 5 6 v 

1.5 

3.15 v 

4.2 

0 0.5 

0 1.35 v 
0 1.8 

0 Vee v 

0 Vee v 

0 1000 

0 500 ns 

0 400 

-40 85 ·e 



SN54HC594,SN74HC594 
8-BIT SHIFT REGISTERS 

WITH OUTPUT REGISTERS 
SCLS040A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 
TA= 2s0 c 

TEST CONDITIONS Vee 
MIN TYP 

2V 1.9 1.998 

IQH =-20µA 4.5V 4.4 4.499 

6V 5.9 5.999 

VoH V1 = V1H or V1L OH'> IQH = -4 mA 3.98 4.3 
4.5V 

QA-OH. IQH = -6 mA 3.98 4.3 

OH'. IQH = -5.2 mA 5.48 5.8 
6V 

0A-0H, IQH = -7.8 mA 5.48 5.8 

2V 0.002 

IQL = 20 µA 4.5V 0.001 

6V 0.001 

VoL V1 = V1H or V1L QH" IQL=4 mA 0.17 
4.5V 

0A-0H, IQL = 6 mA 0.17 

OH'• IQL = 5.2 mA 0.15 
6V 

QA-QH, IQL = 7.8 mA 0.15 

11 V1=Vccoro 6V ±0.1 

loz Vo=Vccoro 6V ±0.01 

Ice V1=Vccoro, lo=O 6V 

Ci 
2V 

3 to6V 

PRODUCT PREVIEW Information concerns products In the formatlYe or 
design phase or devolopment. CharacterlsUc data and olller 
speclftcatlons are design gosls. Taxss lnS1rUmeR1B reaarvt1 Illa right to 
change or dlscoRUnua lllasa products without noUca. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC594 SN74HC594 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 

3.7 3.84 v 
3.7 3.84 

5.2 _£_ 5.34 

5.2 z 5.34 

0.1 4'4' 0.1 0.1 

0.1 .s."' 0.1 0.1 ·' 
0.1 7Y._ 0.1 0.1 

0.26 {?' 0.4 0.33 v 
0.26 

...,,. 
0.4 0.33 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 
SCLS040A - DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s0 c SN54HC594 SN74HC594 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 5 0 3.3 0 4 

fclock Clock frequency 4.5V 0 25 0 17 0 20 MHz 

6V 0 29 0 20 0 24 

2V 100 150 125 

SRCLK or RCLK high or low 4.5V 20 30 25 

6V 17 25 21 
tw Pulse duration ns 

2V 100 150 125 

SRCLR or RCLR low 4.5V 20 30 25 

6V 17 25 21 

2V 90 135 ~ 110 

SER before SRCLKi 4.5V 18 27 7!_ 22 

6V 15 23 &:11 19 

2V 90 1~ 110 

SRCLKi before RCLKit 4.5V 18 gt, 22 

6V 15 S3!'3 19 

2V 50 tr· 75 63 

tsu Setup time SRCLR low before RCLKi 4.5V 10 15 13 ns 

6V 9 13 11 

2V 20 20 20 

SRCLR high (inactive) before SRCLKi 4.5V 10 10 10 

6V 10 10 10 

2V 5 5 5 

RCLR high (inactive) before SRCLKi 4.5V 5 5 5 

6V 5 5 5 

2V 5 5 5 

th Hold time, $ER after SRCLKi 4.5V 5 5 5 ns 

6V 5 5 5 

t This setup time ensures the output register sees stable data from the shift-register outputs. The clocks may be tied together, in which case the 
output register is one clock pulse behind the shift register. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development CharacterJstfc data and other 
speclftcatlons are des.lgn goals. Texas Instruments reserves the right to 
change or discontinue theile products without notice. 
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SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 

WITH OUTPUT REGISTERS 
SCLS040A - DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 e SN54He594 SN74He594 
PARAMETER (INPUT) (OUTPUT) Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 
2V 5 8 3.3 4 

I max 4.5V 25 35 17 20 MHz 
6V 29 40 20 24 
2V 50 150 225 185 

SRCLK OH' 4.5V 20 30 45 37 
6V 15 25 3,8 31 

lpd ns 
2V 50 150 gg5 185 

RCLK QA-OH 4.5V 20 30 g;'\.45 37 
6V 15 25 .!r_ 38 31 

2V 50 150 lI._ 225 185 
SRCLR OH' 4.5V 20 30 ,~)~ 45 37 

6V 15 25 [Z 38 31 
IPHL ns 

2V 50 125 185 155 
RCLR 0A-0H 4.5V 20 25 37 31 

6V 15 21 31 26 
2V 38 75 110 95 

OH' 4.5V 8 15 22 19 

6V 6 13 19 16 
It ns 

2V 38 60 90 75 

QA-QH 4.5 v 8 12 18 15 
6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 150 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s0 e 
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP 

2V 90 

!pd RCLK 0A-0H 4.5V 23 

6V 19 
2V 90 

IPHL RCLR QA-QH 4.5V 23 
6V 19 
2V 45 

It 0A-0H 4.5V 17 
6V 13 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW lnfOrmatlOn concerns producta In the formative or 
design phate of development Charactwlstlo data snd other 
speclftcatlona are d•lgn goals. Texas lnstrument'S reserves th• right to 
change or discontinue theae producta without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 

SN54HC594 SN74He594 
UNIT 

MAX MIN MAX MIN MAX 
200 300 250 

40 JP' 50 ns 

34 ~ 43 
200 _£300 250 

40 ];[_ 60 50 ns 

34 _ii__ 51 43 

210 ~' 315 265 
42 

~ ... 
63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 395 pF 
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SN54HC594, SN74HC594 
S·BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 
SCLS040A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test --i Point 

I CL 
(see Note A) 

LOAD CIRCUIT 

inpU~50% 

I._ lPLH 
I 

\: 50;:----- Vee 

i\ OV 

1 ~ tPHL ~ 
-Vee 

Refe~~;: ____ __,/i 50% \_o v 
I+ tsu ...:.-- th --.I 

ln·Phase I 
Output I 

1------....... ---VoH 
50% I 90% I 90% I 50% 

10% I I I 10% VOL 
I -+! 14- tr 1 ~ j4-- tt 

I I 
D ta 1 ---vcc 
ln:ut 50% I 90% 90% I 50% 

1oo;. I I 1oo;. ov 

-.J 14- tr -+j '4-- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

j4-- tPHL ~ j4--- tPLH ~ 

9oo;.1lsoo;. I 
I i--1 ... 0• .. v. _____ ....,_t--- VoL 

~ ~tf ~~tr 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-500 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :> 1 MHz, Zo = 50 Q, tr= 6 ns, If = 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 8-Blt Serlal-ln, Parallel-Out Shift 

• High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 

• Shift Register Has Direct Clear 

• Package Options Include Plastic 
Sinall-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastlc (N) and Ceramic 
(J) 300-mll DIPs 

description 

The 'HC595 contain an 8-bit serial-in, parallel-out 
shift register that feeds an 8-bit D-type storage 
register. The storage register has parallel 3-state 
outputs. Separate clocks are provided for both the 
shift and storage register. The shift register has a 
direct overriding clear (SRCLR) input, serial 
(SER) input, and serial outputs for cascading. 

Both the shift register (RCLK) and storage register 
(SRCLK) clocks are positive-edge triggered. If 
both clocks are connected together, the shift 
register is always one clock pulse ahead of the 
storage register. 

The SN54HC595 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC595 is characterized for 
operation from -40°C to 85°C. 

PRODUCTION DATA lnlGrmlllon 11 current• ol Dabi1c111on -
Produ .. confanntoopeclll-porllel8l'mlolT._lnalrumlnla 
- .... ~ ProCluctlanproc8181ng_llOl_rllylncludo 
11111ngold~ ~ThxAs 

INSTRUMENTS 

SN54HC595,SN74HC595 
8-BIT SHIFT REGISTERS 

WITH 3·STATE OUTPUT REGISTERS 
SCLS041A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC595 ••• J OR W PACKAGE 
SN74HC595 .•• D OR N PACKAGE 

(TOPVIEW) 

Os 1 16 Vee 
Oc 2 15 QA 
Oo 3 14 SER 
QE 4 13 OE 
QF 5 12 RCLK 
QG 6 11 SRCLK 
QH 7 10 SRCLR 

GND 8 9 QH' 

SN54HC595 ••• FK PACKAGE 
(TOPVIEW) 

0 CC() 8 < 
OOZ>O 

NC - No internal connection 

SER 
OE 
NC 
RCLK 
SRCLK 
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SN54HC595, SN74HC595 
8-BIT SHIFT REGISTERS 
WITH 3-STATE OUTPUT REGISTERS. 
SCLS041A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt · 

OE 

RCLK 

13 
12 

10 
11 

__r,J EN3 
C2 

...t:::J R 
SRGS 

SRCLR 
SRCLK C1/-+ 

14 :i 
SER 10 

_c ..r: 
20 I> 3 'V 

20 I> 3 'V 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 

OE 
13 

RCLK 12 

SRCLR 
10 

SRCLK 11 

SER 14 

SN54HC595, SN74HC595 
8-BIT SHIFT REGISTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS041A- DECEMBER 1982 - REVISED JANUARY 1996 

,_ ___ 3_Qo 

>-+---'-&- Qa 

Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC595, SN74HC595 
8-BIT SHIFT REGISTERS 
WITH 3-STATE OUTPUT REGISTERS 
SCLS041A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < O or Vo> V cc) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC595 SN74HC595 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

vcc=2v 1.5 1.5 

VfH High-level input voltage Vcc=4.5V 3.15 3.15 v 

vcc=6V 4.2 4.2 

vcc=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vcc=4.5V 0 1.35 0 1.35 v 

Vce=6V 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vce=2V 0 1000 0 1000 

tt+ Input transition (rise and fall) time Vee= 4.5 v 0 500 0 500 ns 

Vcc=6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •c 

+If this device is used in the threshold region (from V1Lmax = 0.5 Vto V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and V cc= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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SN54HC595, SN74HC595 
8-BIT SHIFT REGISTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS041A- DECEMBER 1982 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vee 
TA= 2s•c SN54HC595 SN74HC595 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20µA 4.5V 4.4 4.499 4.4 4.4 

6V 5.9 5.999 5.9 5.9 

VoH V1 = V1H or V1L QH', IQH = -4 mA 
4.5V 

3.98 4.3 3.7 3.84 v 
QA-QH, IQH = -6 mA 3.98 4.3 3.7 3.84 

QH'• IQH • -5.2 mA 5.48 5.8 5.2 5.34 
6V 

QA~· IQH = -7.8 mA 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20µA 4.5V 0.001 0.1 0.1 0.1 

6V 0.001 0.1 0.1 0.1 

VQL V1 • V1H or V1L QH'• IQL = 4 mA 0.17 0.26 0.4 0.33 v 
4.5V 

QA-QH, IQL • 6 mA 0.17 0.26 0.4 0.33 

QH'• loL - 5.2 mA 0.15 0.26 0.4 0.33 
6V 

QA-QH, IQL = 7.8 mA 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz Vo-Vee orO 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 ·Vccoro, IQ=O 6V 8 160 80 µA 

Ci 
2V 

3 10 10 10 pF 
to6V 

~lExAs 
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SN54HC595,SN74HC595 
8-BIT SHIFT REGISTERS 
WITH 3-STATE OUTPUT REGISTERS 
SCLS041 A- DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 25°C SN54He595 SN74He595 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 6 0 4.2 0 5 

fclock Clock frequency 4.5V 0 31 0 21 0 25 MHz 

6V 0 36 0 25 0 29 

2V 80 120 100 
SRCLK or RCLK high or low 4.5 v 16 24 20 

6V 14 20 17 
tw Pulse duration ns 

2V 80 120 100 

SRCLR low 4.5 v 16 24 20 

6V 14 20 17 
2V 100 150 125 

SER before SRCLKi 4.5 v 20 30 25 

6V 17 25 21 

2V 75 113 94 

SRCLKi before RCLKit 4.5V 15 23 19 
6V 13 19 16 

tsu Setup time 
2V 50 

ns 
75 65 

SRCLR low before RCLKi 4.5V 10 15 13 

6V 9 13 11 

2V 50 75 60 
SRCLR high (inactive) before SRCLKi 4.5V 10 15 12 

6V 9 13 11 

2V 0 o o 
lh Hold time, SER after SRCLKi 4.5V o o 0 ns 

6V o 0 0 

t This setup time ensures the output register sees stable data from the shift-register outputs. The clocks may be tied together, in which case the 
output register is one clock pulse behind the shift register. 
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SN54HC595,SN74HC595 
8-BIT SHIFT REGISTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS041A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otherwise noted) {see Figure 1) 

FROM TO TA=25°C SN54HC595 SN74HC595 
PARAMETER (INPUT) (OUTPUT) Vee 

MAX MIN MAX MIN 
UNIT 

MIN .TYP MAX 
2V 6 26 4.2 5 

fmax 4.5V 31 38 21 25 MHz 
6V 36 42 25 29 
2V 50 160 240 200 

SRCLK QH' 4.5V 17 32 48 40 
6V 14 27 41 34 

tpc1 ns 
2V 50 150 225 187 

RCLK QA-OH 4.5V 17 30 45 37 
6V 14 26 38 32 
2V 51 175 261 219 

IPHL SRCLR QH' 4.5V 18 35 52 44 ns 
6V 15 30 44 37 
2V 40 150 225 187 

ten OE QA-OH 4.5V 15 30 45 37 ns 
6V 13 26 38 32 
2V 42 200 300 250 

ldis OE QA-OH 4.5V 23 40 60 50 ns 
6V 20 34 51 43 
2V 28 60 90 75 

QA-OH 4.5V 8 12 18 15 
6V 6 10 15 13 

tt ns 
2V 28 75 110 95 

QH' 4.5V 8 15 22 19 
6V 6 13 19 16 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
{unless otherwise noted) {see Figure 1) 

FROM TO TA:25°C 
PARAMETER (INPUT) (OUTPUT) Vee MIN TYP 

2V 60 

~ RCLK QA-OH 4.5V 22 
6V 19 
2V 70 

ten OE QA-OH 4.5V 23 
6V 19 
2V 45 

tt QA-OH 4.5V 17 
6V 13 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 
PARAMETER 

~TEXAS 
INSTRUMENTS 
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SN54HC595 SN74HC595 
UNIT 

MAX MIN MAX MIN MAX 
200 300 250 
40 60 50 ns 
34 51 43 

200 298 250 
40 60 50 ns 
34 51 43 

210 315 265 
42 63 53 ns 
36 53 45 

TEST CONDITIONS TYP UNIT 
No load 400 pF 
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SN54HC595, SN74HC595 
8·BIT SHIFT REGISTERS 
WITH 3·STATE OUTPUT REGISTERS 
SCLS041A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 
Test 
Point From Output Under Test ____ -'\/,,,,,__ 

CL 
(see Note A) I 

LOAD CIRCUIT 

S1 . 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten ~ 1 kn or 

tpzL 150pF Closed Open 

tpHz Open Closed 
1dls ~ 1 kn 50pF 

tpLz Closed Open 

50pF 
tpd or tt - or Open Open 

150pF 

-Vee 
Refer::i~: _____ f: 50% \_o v 

I+ tsu -+14-- th -+I 
I I 

Data I ---Vee 
Input 50% I 90% 90% I 50% 

10% I I 10% ov 

-.j 14"- tr -+I j.- tr 
VOLTAGE WAVEFORMS 

SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input_) 50% 
\so;.----- Vee 

Output 
• Vee Control ~ 0 

(_soo::.._ ____ OV (Low-Level 5o Yo I OV 
Enabling) : :4- tPLH -.i 14- tPHL ~ .. , r ..i tpLz 

I I ---VoH output 
tpzL 14 

~=Vee In-Phase I 90% I 90% I 50% I r=VCCj 
Output I 50% Waveform 1 

I \5o% I 10% I I I 10%voL (See Note BJ 
I -+! 14--tr I ~ j4-tf I I 

10%_ VoL 

j4- tPHL -+! j4- tPLH-+! tpzH 14 .. , I 
I I 90% VoH 

I I ~VOH 90%1 Output 
150% 

Out-of- 50% Waveform2 I 
Phase I 10% 

t---VoL (See Note BJ I I =OV 
Output ~ j4-tf -+i 14"-tr 14 .. I tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :.:: 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 6 ns. 

D. For clock inputs, f max is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLZ and IPHZ are the same as !dis· 
G. tpzL and tpzH are the same as ten' 
H. tPLH and tPHL are the same as lpci. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Lock Bus-Latch Capability 

• True Logic 
• High-Current 3-State Outputs Can Drive 

up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs · 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
allows for maximum flexibility in timing. 

The 'HC623 allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 

OEAB and OEBA disable the device so that the 
buses are effectively isolated. The dual-enable 
configuration gives the transceivers the capability 
to store data by simultaneously enabling OEAB 
and OEBA. Each output reinforces its input in this 
transceiver configuration. When both OEAB and 
OEBA are enabled and all other data sources to 
the two sets of bus lines are in the high-impedance 
state, both sets of bus lines (16 total) remain at 
their last states. The 8-bit codes appearing on the 
two sets of buses are identical. 

SN54HC623, SN74HC623 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCLS149A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC623 ••• J OR W PACKAGE 
SN74HC623 .•• OW ORN PACKAGE 

(TOPVIEW) 

OEA8 Vee 
A1 OE8A 
A2 81 

82 
A4 83 
A5 84 
A6 85 
A7 86 

87 
88 

SN54HC623 ..• FK PACKAGE 
(TOP VIEW) 

A3 4 
A4 5 
A5 6 

A6 7 

A? 8 

<( O ID 
ID I"' C\I ~wow 

<<0>0 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

~~gj~&l 
(!) 

81 
82 
83 
84 
85 

The SN54HC623 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HC623 is characterized for operation from-40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

OEBA OEAB 
OPERATION 

L L B data to A bus 

H H A data to B bus 

H L Isolation 

L H 
B data to A bus, 
A data to B bus 

~ThxAs 
INSTRUMENTS 
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SN54HC623, SN74HC623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS149A- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

OE8A 

OEA8 

A1 

A2 

A3 

A4 

AS 

A6 

A7 
AB 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

_r..J EN1 

EN2 

:i 

~ 
\71 

..._ 

... 

...... 

...... 

..r: 
<I u !> 2\7 

...___., .... .__.. 
~ 

+-,.. 

... 
...... 

18 

17 

16 

15 

14 
13 

12 

11 

81 

82 

83 

84 

85 

86 

87 

88 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE8A - 19-------< • 

OEA8 -----t 

A1 - 2----
___ 1_8_ 81 

To Seven Other Transceivers 

absolute maximum ratings over operating free-air temperature range:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1.3 W 
Storage temperature range, T5 tg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-510 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC623, SN74HC623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS149A- DECEMBER 1982-REVISED JANUARY 1996 

recommended operating conditions 
SN54HC623 SN74HC623 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vee= 2 v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vee= ev 4.2 ,:fl,·· 4.2 

Vee =2 v 0 2- 0.5 0 0.5 

V1L Low-level input voltage Vee= 4.5 v 0 ££' 1.35 0 1.35 v 

Vee =6V 0 E 1.8 0 1.8 

Vt Input voltage . o1:;:;· Vee 0 Vee v 

Vo Output voltage ,J:!;:> Vee 0 Vee v 

Vee=2V 'ii 1000 0 1000 

It Input transition (rise and fall) time vee=4.sv 0 500 0 500 ns 

Vee= 6V 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 ·e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA=25°C 

MIN TYP 

2V 1.9 1.998 

IOH =-20µA 4.5V 4.4 4.499 

VoH Vt = VtH or VtL 6V 5.9 5.999 

IOH=-6 mA 4.5V 3.98 4.3 

IOH=-7.8 mA 6V 5.48 5.8 

2V 0.002 

IQL=20 µA 4.5V 0.001 

VOL V1 = VtH or VtL 6V 0.001 

loL=6 mA 4.5V 0.17 

toL=7.8 mA 6V 0.15 

OEABor 
It OEBA V1=Veeoro 6V ±0.1 

loz AorB Vo=Veeoro 6V ±0.01 

tee Vt= Veeoro, lo=O 6V 

ei 
OEABor 

2Vto6V 3 
OEBA 

PRODUCT PREVIEW Information concerns products In the fonnatlve or 
design phase of development Characteristic data and other 
speclflcatlons are design goals. Texas ln91J'Uments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC623 SN74HC623 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 ,# 5.34 

0.1 ~1 0.1 

0.1 ..I! 0.1 0.1 

0.1 _!;_ 0.1 0.1 v 

0.26 .£.~} 0.4 0.33 

0.26 ~ 0.4 0.33 
"% 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC623,SN74HC623 
OCTAL BUS TRANSCEIVERS 
.WITH 3·STATE OUTPUTS 
SCLS149A- DECEMBER 1982- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C, SN54HC623 SN74HC623 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 29 105 160 130 

!pd AorB BorA 4.5V 10 21 32 26 ns 

6V 8 18 27 22 

2V 112 210 315 265 

!en OEBA A 4.5V 27 42 63 53 ns 

6V 20 36 ?t 45 

2V 40 150 1# 190 

lclis OEBA A 4.5V 18 30 £45 38 ns 

6V 16 26 ~ 38 32 

2V 112 210 (J' 315 265 

!en OEAB B 4.5V 27 42 ft 63 53 ns 

6V 20 36 1..4..iF' 54 45 

2V 40 150 225 190 

lctis OEAB B 4.5V 18 30 45 38 ns 

6V 16 26 38 32 

2V 20 60 90 75 

It AorB 4.5V 8 12 18 15 ns 

6V 6 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL = 150 pf 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HC623 SN74HC623 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 44 135 200 170 

!pd AorB BorA 4.5V 14 27 40 34 ns 

6V 11 23 ~ 29 

2V 130 270 .§0 335 

OEBA A 4.5V 31 54 ~ii481 67 ns 

6V 23 46 ~ 69 56 
ten 

2V 130 270 .Ji! 405 335 

OEAB B 4.5V 31 54 At 81 67 ns 

6V 23 46 if:' 69 56 

2V 45 210 315 265 

It AorB 4.5V 17 42 63 53 ns 

6V 13 36 53 45 

operating characteristics, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance per transceiver No load 40 pF 

~lExAs 
INSTRUMENTS 
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SN54HC623,SN74HC623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS149A - DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T 
Test 

From Output __ Po•l-nt_""R'L"~
Under Test 

CL 
(see Note A) I 

LOAD CIRCUIT 

Input 

S1 

Vee 
PARAMETER RL 

tpzH 
ten r-----1 1 kQ 

tpzL 

tpHz 
tdls 1 kQ 

tpLz 

lpd or It -

-------------Vee 
I 9oo;. 

I 
14"-lr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

CL S1 S2 

50pF Open Closed 
or 

150 pF Closed Open 

Open Closed 
50pF 

Closed Open 

SOpF 
or Open Open 

150 pF 

\ 50:;:-----Vcc 
Output 

~50% 
• Vee Control 

(_so°!:._ ____ ov I ov (Low-Level 
lnput_j 50% 

In-Phase 
Output 

~ IPHL 1 
---VoH 

I 90% I 50% 

I I 10%voL 
I -.i J4--tf 
jllll- IPLH ~ 

: ... IPLH -.t 
I 1---i-----.~ 
I 5oo;. 1 1 90% 

10% I 
I -+! 14-"tr 
jllll- IPHL -Jli ------1 

Out-of- goo;. I 50% 
I 90% VoH 

Phase 
Output 

I ,...1~0~%.__ __ ..... -..'F-

-.i jllll- If -+i 
VOLTAGE WAVEFORMS 

t---VoL 
j4-tr 

Enabling) 
11111 "I ~ IPZL Iii IPLZ 

Output I ~=Vcci ~=Vee 
Waveform 1 I 
(See Note B) I 50% I ~1.!!!•_ VoL 

I I 
tpzH 11111 Ill I 

I I ~VOH Output 

f5o% Waveform2 I 
(See Note B) I I =OV 

11111 Ill IPHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 0, Ir = 6 ns, If = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tpLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and tPHL are the same as lpci. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Inputs Are TIL·Voltage Compatlble 

• Lock Bus-Latch Capablllty 

• True Logic 
• High-Current 3-State Outputs Can Drive 

up to 15 LSTIL Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
allows for maximum flexibility in timing. 

The 'HCT623 allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the !~levels at the 
output-enable (OEAB and OEBA) inputs. 

The output-enable inputs disable the device so 
that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers 
the capability to store data by simultaneously 
enabling OEAB and OEBA. Each output 
reinforces its input in this transceiver 
configuration. When both OEAB and OEBA are 
enabled and all other data sources to the two sets 
of bus lines are in the high-impedance state, both 
sets of bus lines (16 total) remain at their last 
states. The 8-bit codes appearing on the two sets 
of buses are identical. 

SN54HCT623,SN74HCT623 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCLS016A- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT623 ••• J OR W PACKAGE 
SN74HCT623 .•• DW ORN PACKAGE 

(TOPVIEW) 

OEA8 1 20 Vee 
A1 19 OE8A 
A2 18 81 
A3 82 
A4 83 

84 
85 

A7 86 
AS 87 

GND 11 88 

SN54HCT623 ••• FK PACKAGE 
(TOP VIEW) 

Dl I<( <( 0 Dl 
~~wow <( 0 > 0 

A3 81 
A4 82 
A5 6 83 
A6 84 
A7 85 

~~18!0~ 
(!) 

The SN54HCT623 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74HCT623 is characterized for operation from-40°C to 85°C. 

UNLESS OlHERWISE NOTED 11111 docullllftl conllllM PRODUCTION 

=.ti/:.':':; ':""'W: = =.nc.:,:., "':':.:..conform to 
P"roc1uc11on ...-inv - no1.-1y1nc1ude .. ..m ............. 

FUNCTION TABLE 

INPUTS 

OEBA OEAB 
OPERATION 

L L B data to A bus 

H H A data to B bus 

H L Isolation 

L H 
B data to A bus, 
A data to B bus 

~lExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright ©l 1996, Texas Instruments Incorporated 

5-515 



SN54HCT623, SN74HCT623 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS016A- MARCH 1984 - REVISED JANUARY 1996 

logic symbolt 

OEBA 

OEAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

19 

1 

2 

3 

4 

s 
6 

7 

s 
9 

bi EN1 

EN2 

1 ..... \71 
L_ 
-++ 
....__.. -
....--..-
.....--+ 

r 

....- ...... 
...... 

....c: 
<I 

t> 2\7 

......... 1S 

LJ 
17 

16 ..... 
...__.. 1S 

14 
++ 13 ........ 

12 ....__.. 
11 ....-.... 

B1 

B2 

B3 

B4 

BS 
B6 

B7 

BS 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OEAB ----1 

A1 -
2
----

___ 1_S_ B1 

To Seven Other Transceivers 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo> V eel (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-516 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
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recommended operating conditions 

SN54HCT623, SN74HCT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS016A- MARCH 1984 - REVISED JANUARY 1996 

SN54HeT623 SN74HeT623 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 ff!_ 5.5 4.5 5 5.5 v 
V1H High-level input voltage I Vee= 4.5 v to 5.5 v 2 jt""T! 2 v 
V1L Low-level input voltage l Vee= 4.5 v to 5.5 v 0 L 0.8 0 0.8 v 
V1 Input voltage 0 1::. Vee 0 Vee v 
Vo Output voltage o_d) Vee 0 Vee v 
It Input transition (rise and fall) time <£'.T 500 0 500 ns 

TA Operating free-air temperature -5& 125 -40 85 oc 

electrical characteristics over recommended operating free-air temperature range (unless 
otheiwise noted) 

TA= 2s0 e SN54HeT623 SN74HCT623 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

IOH =-6 mA 3.98 4.3 3.7 3.84 

IOL = 20 µA 0.001 0.1 ~ 0.1 
VoL V1 = V1H or V1L 4.5V 

§.4 
v 

IOL=6 mA 0.17 0.26 0.33 

OEABor ~l 

11 OEBA V1=Vccoro 5.5V ±0.1 ±100 ~000 ±1000 nA 
_& 

loz A orB Vo= Vee or GND 5.5V ±0.01 ±0.5 .l:t ±10 ±5 µA 

ice V1 =Vee oro, lo=O 5.5V 8 Ji 160 80 µA 

alcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 ~ 3 2.9 mA 
Other inputs at 0 or V cc 

Ci 
OEABor 4.5V 

3 10 10 10 pF 
OEBA to 5.5 V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V CC· 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otheiwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

lpd AorB 

len OEBA 

ldis OEBA 

len OEAB 

!dis OEAB 

It 

PRODUCT PREVIEW lntonnatlon concerns products In the formative Of =n phaH of development Charactel'lallc data and other 
a flcatlona are design goals. Taxas lnstrumen11 reserv• the right to 

ge or dlacondnue lheae products without notice. 

TO TA= 2s0 e 
(OUTPUT) Vee 

MIN TYP 

B or A 
4.5V 15 

5.5V 13 

A 
4.5V 30 

5.5V 23 

4.5V 18 
A 

5.5V 16 

B 
4.5V 30 

5.5V 23 

4.5V 
B 

18 

5.5V 16 

A or B 
4.5V 9 

5.5V 8 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HeT623 SN74HeT623 
UNIT 

MAX MIN MAX MIN MAX 

22 33 28 
ns 

20 30 25 

42 Pi 53 

~7 
ns 

38 48 

30 1!!_45 38 
ns 

28 ,;: 42 35 

42 ;:;' 63 53 

_£& ns 
38 57 48 

30 iF 45 38 
ns 

28 42 35 

12 18 15 
ns 

11 16 14 
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SN54HCT623, SN74HCT623 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS016A-' MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO Vee TA =25°C 

(INPUT) (OUTPUT) MIN 

4.5V 
tpc1 AorB B or A 

5.5V 

4.SV 
OEBA A 

5.5V 
len 

4.5V 
OEAB B 

5.5V 

4.5V 
It A or B 

5.5V 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance per transceiver 

PRODUCT PREVIEW Information concerns products In the formatlYe or 
doslgn phase of development. Charactorfsdc dela end other 
speclftcatlons are design goals. Texas Instruments reserves the right 10 
change or dlscondnue lhe8e products without notice. ~TEXAS 

INSTRUMENTS 

TYP 

18 

11 

36 

30 

36 

30 

17 

14 
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SN54HCT623 SN74HCT623 

MAX MIN MAX MIN MAX 
UNIT 

38 ~ 47 
ns 

34 ,$2 42 

59 :1[89 74 

53 ~·· 80 67 
ns 

59 _fi 89 74 

53 fi_ 80 67 

42 § 63 53 
ns 

38 57 48 

TEST CONDITIONS TYP UNIT 

No load 40 pF 



Input 

In-Phase 
Output 

Out-of· 
Phase 

Output 

SN54HCT623, SN74HCT623 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS016A- MARCH 1984 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 

Tvcc 

S1 

PARAMETER 

ten 
tpzH 

1--
Point RL 

From Output _ _.._-'\/\./\,....-
Under Test 

tpzL 

CL 
(seeNoteAJ I 

LOAD CIRCUIT 

ldls ~ 
tPLZ 

tpd or tt 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Output 

RL CL S1 S2 

50pF Open Closed 
1 k.Q or 

150 pF Closed Open 

Open Closed 
1 k.Q 50pF 

Closed Open 

50pF 
- or Open Open 

150pF 

_j1.3V 
\1.3~-----3V 

~1.3V 
3V 

Control t 1·3.!.. ____ ov I ov (Low-Level 

J+- tpLH -+I 14- tPHL ~ EnabllngJ 
tpzL 14 

Iii ~ .i tpLz 
I I ---VoH Output I 

c=Vcc I 1.3 v I I 90% I eo% I 1.3V Waveform 1 I ~.3V l 10% I I I 10%voL (See Note BJ I 10%_ VoL 
I -.i 14"-tr I -+! 14--- tt I I 
J4- tPHL ~ J4-tPLH ~ tpzH 14 IJlol I 

90o/·N.3V ~VOH 
I I Output 

fuv 
~VOH 1.3:_ I 90% Waveform2 I I 10% 10% t---VoL (See Note BJ I I =OV 

-+! j+--tf -+j 14"-tr 14 IJlol tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 0, Ir = 6 ns, If • 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. lpLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as len· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lEXAS 
INSTRUMENTS 
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• Inverting Logic 

• High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK}, and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the level at the direction-control 
(DIR) input. The output-enable (OE) input can be 
used to disable the device so the buses are 
effectively isolated. 

The SN54HC640 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC640 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

~TEXAS 
INSTRUMENTS 

SN54HC640,SN74HC640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS303 - JANUARY 1996 

SN54HC640 •.. J OR W PACKAGE 
SN74HC640 •.. OW ORN PACKAGE 

(TOPVIEW) 

Vee 
OE 
81 

A3 82 
A4 83 
A5 84 

85 
86 
87 

SN54HC640 ... FK PACKAGE 
(TOP VIEW) 

C\I ~ '! <.ljw 
<( <( Cl>(.) 0 

81 

17 82 
16 83 
15 84 

85 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC640, SN74HC640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS303-JANUARY 1996 

logic symbolt 

OE 

DIR 

A1 

A2 

A3 

A4 

AS 

A8 

A7 

AS 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

J::J Q3 

11 3EN1 [BA] 
3EN2[AB] 
:i _r: 

L1 
q V1 <I p I> 2V 

.......... ......... 
..... ..._ 

-.. ~-.. -.. ....,-.. ... ... 
.......... .... 

..... ...._.. 
-.-

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

18 

17 

16 

15 

14 

13 

12 

11 

81 

82 

83 

84 

85 

88 

87 

88 

A1 - 2----a 
___ 1_a_ e1 

To Seven Other Transceivers 

~ThxAs 
INSTRUMENTS 
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SN54HC640, SN74HC640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS303 - JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo = O to V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1 .3 w 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings• may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions• is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation Is calculated using a junction temperature of 1 so•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

SN54HC640 SN74HC640 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 2 5 6 2 5 6 v 

Vee=2V 1.5 1.5 

V1H High-level input voltage vee=4.5V 3.15 3.15 v 

Vee=SV 4.2 4.2 

Vee=2V 0 0.5 0 0.5 

V1L Low-level input voltage Vee=4.5V 0 1.35 0 1.35 v 

vee=SV 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

Vee=2V 0 1000 0 1000 

It Input transition (rise and fall) time vee=4.5V 0 500 0 500 ns 

vee=sv 0 400 0 400 

TA Operating free-air temperature -55 125 -40 85 •e 

~1ExAs 
INSTRUMENTS 
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SN54HC640, SN7 4HC640 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS303-JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA=2s•c SN54HC640 SN74HC640 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IOH =-6 mA 4.5V 3.98 4.3 3.7 3.84 

loH=-7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL = 20 µA 4.5V 0.001 0.1 0.1 0.1 

Vol V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IOL=6 mA 4.5V 0.17 0.26 0.4 0.33 

loL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 J DIR or OE V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz jAorB Vo= Vee orO 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1 = Vccoro, lo=O 6V 8 160 80 µA 

Cj Jo1R or OE 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

!pd A or B 

ten OE 

let is OE 

It 

5-524 

TO TA=25°C 

(OUTPUT) Vee 
MIN TYP 

2V 29 

B or A 4.5V 10 

6V 8 

2V 109 

AorB 4.5V 27 

6V 20 

2V 40 

AorB 4.5V 18 

6V 16 

2V 20 

A or B 4.5V 8 

6V 6 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC640 SN74HC640 

MAX MIN MAX MIN MAX 
UNIT 

105 160 130 

21 32 26 ns 

18 27 22 

230 340 290 

46 68 58 ns 

39 58 49 

150 225 190 

30 45 38 ns 

26 38 32 

60 90 75 

12 18 15 ns 

10 15 13 



SN54HC640, SN74HC640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS303 - JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 44 

lpd AorB B or A 4.5V 14 

6V 11 

2V 124 

ten OE A orB 4.5V 31 

6V 23 

2V 45 

It A or B 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per transceiver 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC640 SN74HC640 

MAX MIN MAX MIN MAX 
UNIT 

190 290 235 

38 58 47 ns 

33 49 41 

315 470 395 

63 94 79 ns 

54 80 68 
210 315 265 

42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 40 pF 
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SN54HC640, SN74HC640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS303 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION Tvcc 
Test s1 

From Output Point RL 
Under Test 

CL I '\: (see Note A) l S2 

LOAD CIRCUIT 

lnp':./( 50% 

1+ IPLH I 

~~~-----::c 
-.i ~ IPHL ~ 
l.r-.~-t---~"'lll::l--- VoH 

50% I 90% I 9oo;. I 50% 
In-Phase I 

Output I 
10% I I I 10o/0 VoL 

I ~ 14---tr I ~ 14-tt 
j4- IPHL -.i j4- tPLH ~ 

Out-of-Phase 
Output 

0 ,, I 90., VoH 
9~., 50% 70 

I 1oo;. 
~ j4-lf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
len t--- 1 kn or 

lpzL 150 pF Closed Open 

I IPHZ Open Closed 
tens 1 kn 50pF 

tpLZ Closed Open 

50pF 
lpd orlt - or Open Open 

150 pF 

Output 
Control "'""'\, t Vee 

(Low-Level ;\ 50% 50% 
Enabling) I· ---- ov 

tpzL :4 •I ~ ..i IPLZ 

Output if-=Vc9 y:-' =Vee 
Waveform 1 I '\:... 50% I 
(See Note B) I '\: _ __,

1 
__ _.'-10%_ VoL 

tpzH 14 •I I 
I I 

Output !/. 1':_9oo;. VoH 
Waveform 2 ____ _,T 50% 1

1 

(See Note B) . I = 0 V 
.. 14--•I>- IPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-526 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :s; 1 MHz, Zo = 50 n, Ir = 6 ns, If = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. lpLZ and IPHZ are the same as 'dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as t00. 

Figure 1. Load Circuit and Voltage Waveforms 
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• True Logic 
• High-Current 3-State Outputs Can Drive 

up to 15 LSTTL Loads 
• Package Options Include Plastic 

Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the level at the direction-control 
(DIR) input. The output-enable (OE) input can be 
used to disable the device so the buses are 
effectively isolated. 

The SN54HC645 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC645 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

=~~~:,~::.c~ ts~;:n~~'1.:::~rn'::i 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. ~TEXAS 

INSTRUMENTS 

SN54HC645, SN74HC645 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS304 - JANUARY 1996 

SN54HC645 ••• J OR W PACKAGE 
SN74HC645 ••• OW ORN PACKAGE 

(TOPVIEW) 

DIR 1 Vee 
A1 2 OE 
A2 3 81 
A3 4 82 
A4 5 83 
A5 6 84 
A6 7 85 
A7 8 86 
A8 9 87 

GND 10 88 

SN54HC645 ••• FK PACKAGE 
(TOP VIEW) 

A3 
A4 
AS 
A6 
A7 

4 

5 

6 

7 

8 

C\I ~ ~ 8tL.U 
<( <( Cl> 0 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

~~~10~ 
CD 

81 
82 
83 
84 
85 
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SN54HC645, SN74HC645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS304-JANUARY 1996 

logic symbolt 

OE 
DIR 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

AS 

19 

1 

2 

3 
4 

5 

6 

7 

s 
9 

__r,, G3 
__r,, 

l_ 3EN1 [BA] 
3 EN2[AB] ...._ 

__['" 
...._ 

L 
V1 <I u I> 2V 

~ ~ .... .. 
...._ 
~ 

...._ 

....... 
~--.... .. 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE _1_9 ______ _, 

1S 

17 

16 

15 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

BS 

BS 

B7 

BS 

2 
A1 -----e 1S 

----B1 
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SN54HC645, SN74HC645 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS304 - JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, T819 ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC645 

MIN 

2 

vee=2V 1.5 

vee=4.5V 3.15 

Vee= s v 4.2 

Vee=2V 0 

Vee= 4.5 v 0 

Vee= s v 0 

0 

0 

Vee= 2 v 0 

Vee=4.sv 0 

Vee= s v 0 

-55 

~TEXAS 
INSTRUMENTS 

NOM 

5 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74HC645 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 ·e 
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SN54HC645, SN74HC645 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS304-JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMIOTER TEST CONDITIONS 
TA=25°C SN54HC645 SN74HC645 

Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH=-20µA 4.5V 4.4 4.499 4.4 4.4 

VQH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH•-6mA 4.5V 3.98 4.3 3.7 3.84 

loH--7.8mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

IQL=20µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 
IQL·6mA 4.5V 0.17 0.26 0.4 0.33 

IQL=7.8mA 6V 0.15 0.26 0.4 0.33 

11 lDIRorOE V1=Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

loz IAorB Vo-Vccoro 6V ±0.01 ±0.5 ±10 ±5 µA 

ice V1=Vccoro, lo=O 6V 8 160 80 µA 

Ci Io1R or OE 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) . 

PARAMETER FROM 
(INPUT) 

lpd AorB 

ten OE 

lclis OE' 

It 

5-530 . 

TO TA=2s•c 
(OUTPUT) Vee 

MIN TYP 

2V 40 

BorA 4.5V 15 

6V 12 

2V 125 

AorB 4.5V 23 

6V 20 

2V 74 

AorB 4.5V 25 

6V 21 

2V 20 

AorB 4.5V 8 

6V 6 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX e55303 • DALLAS, TEXAS 75265 

SN54HC645 SN74HC645 
UNIT 

MAX MIN MAX MIN MAX 

105 160 130 

21 32 26 ns 

18 27 22 

230 340 290 

46 68 58 ns 

39 58 49 

200 300 250 

40 60 50 ns 

34 51 43 

60 90 75 

12 18 15 ns 

10 15 13 



SN54HC645, SN74HC645 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS304 - JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 54 

lpd A orB B or A 4.5V 18 

6V 15 

2V 150 

len OE A orB 4.5V 31 

6V 25 

2V 45 

It A orB 4.5V 17 

6V 13 

operating characteristics, TA = 25°C 

c 
PARAMETER 

Power dissipation capacitance per transceiver 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC645 SN74HC645 

MAX MIN MAX MIN MAX 
UNIT 

135 200 170 

27 40 34 ns 

23 34 29 

270 405 335 

54 81 67 ns 

46 69 56 

210 315 265 
42 63 53 ns 

36 53 45 

TEST CONDITIONS TYP UNIT 

No load 40 pF 
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SN54HC645, SN74HC645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS304 - JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 

Tvcc 

S1 

From Output Point 
Under Test ---e---'\/\Ar--

CL I (see Note A) 

LOAD CIRCUIT 

~~007.-----::c 

-.i 14- tpHL 1 
:~~~t--~=~--- VoH 

50% I 90% I 90% I 50% 

lnp':fi 50% 

~ lPLH 

In-Phase I 
Output I 

10% I I I 10%voL 

Out-of-Phase 
Output 

I --.j 14- tr I --.i 14-- tf 
j4- tPHL -.i j4- lPLH -+! 

90% I I 90•'• VoH I 50% " 
I 100/o +---VoL 

--.i j4- tf ~ ~tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

PARAMETER RL CL S1 S2 

tpzH 50pF Open Closed 
ten 1--- 1 kn or 

tpzL 150pF Closed Open 

I tpHz I Open Closed 
!dis 1 kn 50pF 

lPLZ Closed Open 

50pF 
tpd or tt - or Open Open 

150pF 

Output 
Control""""\., t Vee 

(Low-Level 1\ 50% 50% 
Enabling) I""·----+ -----OV 

tpzL -'i•,.--.,1 ,..i,._ .... .,*-1 tpLz 

output -+---1-~vc~ ~I ~Vee 
Waveform 1 : )L 50% I 
(See Note B) I '\ 1 10%_ VoL 

tpzH -11_,. __ .,, I 
I I 

Output !/.,.--11---.~r:-9. 0% VoH 
Waveform 2 T 50% 
(See Note B) ---.J. I I ~ o V 

,.l .. r---.. Jt- tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-532 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 Q, Ir = 6 ns, If = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as len· 
G. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lEXAS 
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• Inputs Are TTL-Voltage Compatible 

• True Logic 

• High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the level at the direction-control 
(DIR) input. The output-enable (OE) input can be 
used to disable the device so the buses are 
effectively isolated. 

The SN54HCT645 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HCT645 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

~TEXAS 
INSTRUMENTS 

SN54HCT645, SN74HCT645 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS019A- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT645 ... J OR W PACKAGE 
SN74HCT645 ... DW ORN PACKAGE 

(TOPVIEW) 

Vee 
A1 OE 
A2 81 

82 
A4 83 

A5 84 
A6 85 
Al 86 
A8 

GND 

SN54HCT645 ... FK PACKAGE 
(TOPVIEW) 

A3 
A4 
A5 
A6 
Al 

a: o IUJ ~ ;( i5>0 0 

81 
82 
83 
84 
85 
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SN54HCT645, SN74HCT645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS019A-MARCH 1984-REVISED JANUARY 1996 

logic symbolt 

OE 

DIR 

A1 

A2 

A3 

A4 

AS 
A6 

A7 

AS 

19 

1 

2 

3 

4 

s 
6 

7 

s 
9 

...J::::. G3 

...J::::. 

L 
3 EN1 [BAJ 
3 EN2 [AB] 

':L _r: 

t I~ 'V 1 <I 

I> 2'V 
...._ 

........ ~ ..... .... 
....... ca. 

...._ 

'~ 

...... .... 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE _19 ______ ~ 

1S 

17 

16 

1S 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

BS 
B6 

B7 

BS 

2 
A1 ------

___ 1_s_ B1 
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SN54HCT645, SN74HCT645 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS019A- MARCH 1984 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 
SN54HCT645 SN74HCT645 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 .t'U.5 4.5 5 5.5 v 

V1H High-level input voltage }vcc = 4.5 v to 5.5 v 2 j!!f 2 v 

V1L Low-level input voltage l Vee= 4.5 Vto5.5 v 0 _ii!_ 0.8 0 0.8 v 

V1 Input voltage 0 }-... .... ::. Vee 0 Vee v 

Vo Output voltage 0 .&'$" Vee 0 Vee v 

It Input transition (rise and fall) time o,,? 500 0 500 ns 

TA Operating free-air temperature -55'4 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HCT645 SN74HCT645 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN MAX 

IOH =-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V 

IOH=-6mA 3.98 4.3 3.7 3.84 

IQL=20µA 0.001 0.1 Q.;{f; 0.1 
VOL V1 = V1H or V1L 4.5V 

~ loL=6 mA 0.17 0.26 ~ 4 0.33 

11 lDIR or OE V1 =Vee oro 5.5V ±0.1 ±100 ,#1~00 ±1000 

loz IAorB Vo=Vccoro 5.5V ±0.01 ±0.5 A,"%" ±10 ±5 

ice V1 =Vee oro, lo=O 5.5V 8 /;f 160 80 

aiec:t: 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 _l_ 3 2.9 Other inputs at 0 or V cc 

Ci Jo1R or OE 
4.5V 

3 10 10 10 
to5.5V 

:I: This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or V CC· 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and other 
speclflcattons are design goals. Texas lnsb'uments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

v 

v 

nA 

µA 

µA 

mA 

pF 
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SN54HCT645, SN74HCT645 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCLS019A-MARCH 1984-REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C SN54HCT645 SN74HCT645 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 16 22 33 28 
lpd AorB BorA 

SI 
ns 

5.5V 14 20 25 

' OE 
4.5V 25 46 ~9 58 

len AorB 
_E_62 

ns 
5.5V 22 41 52 

OE 
4.5V 26 40 7f._ 60 50 

lciis AorB ns 
5.5V 23 36 ~ 54 45 

4.5V 9 12 ~ 18 15 
It AorB .... ns 

5.5V 8 11 16 14 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

lpd AorB BorA 

len OE AorB 

It AorB 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance per transceiver 

PRODUCT PREVIEW-- pnlductB In tho-or =I phMe of ~ -rlllc dall Md -
calloM111-ngooll.T-l-....nll-thorlgllt\O 
ordllconllnoalMilprodUCll-noact. 

TA=25°C Vee 
MIN TYP 

4.5V 20 

5.5V 18 

4.5V 36 

5.5V 30 

4.5V 17 

5.5V 14 

~ThxAs 
INSTRUMENTS 
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SN54HCT645 SN74HCT645 

MAX MIN MAX MIN MAX 
UNIT 

30 45 38 

~~ 
ns 

27 34 

59 Mo~~9 74 

<(~ 
ns 

53 80 67 

42 63 53 

38 57 48 
ns 

TEST CONDITIONS TYP UNIT 

No load 40 pF 



Input 

In-Phase 
Output 

SN54HCT645, SN74HCT645 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS019A-MARCH 1984-REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Test 
Point 

Tvcc 
S1 

From Output 
Under Test ----'VllV--

CL 
(see Note A) I 

LOAD CIRCUIT 

PARAMETER RL 

tpzH 
ten ~ 1 kn 

tpzL 

I tpHz I 
!dis 1 kn 

tpLz 

tpd or tt -

CL S1 S2 

50pF Open Closed 
or 

150 pF Closed Open 

Open Closed 
50 pF 

Closed Open 

50pF 
or Open Open 

150pF 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

_Ii 1.3V ~~3-;-----:: 

I+ tPLH ~ 14- tPHL --+: 
I 1 -------. .... --- VoH 
I 1.3V 1 1 90% I 90o/o I 1.3V 

lOo/o I I I 10o/o VoL 
I ~ ~tr I -+i j+-tf 
j4- tPHL ~ j4- tPLH ~ 

Output 3 v 
Control ,, t 

(Low-Level "!\.I 1.3 V 1.3 V 
Enabling) ----- OV 

tpzL i"' ~ ·~---.i11- tpLz 
Output I ! r- ~Vee 

Waveform 1 : '\' .3 V : J 10o/o 
(See Note Bl 1 . 1 10%_ vol 

tpzH 1'111 .i I 
Out-of- ---....,..,....,._I 
Phase 90o/o I 1.3 V 

Output II r-..,li---..,r::-. - VoH 

Output I __ 1 .... 0°.-Yo _____ ~ !/. I 1\:_oo;. Waveform 2 ____ _,T 1.3 v I 
(See Note BJ . I ~ov 

-+i j4-tf ill! Ill! tpHz 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 0. tr = 6 ns, If - 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLZ and IPHZ are the same as idis· 
F. tpzL and tpzH are the same as len· 
G. IPLH and tPHL are the same as lpd· 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Independent Registers for A and B 
Buses 

• Multiplexed Real-Time and Stored Data 

• True Data Paths 

• High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mll DIPs 

description 

The 'HC646 consist of bus-transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the input bus or from the internal 
registers. Data on the A or B bus is clocked into the 
registers on the low-to-high transition of the 
appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus
management functions that can be performed 
with the 'HC646. 

Output-enable (OE) and direction-control (DIR) 
inputs control the transceiver functions. In the 
transceiver mode, data present at the 
high-impedance port may be stored in either or 
both registers. 

The select-control (SAB and SBA) inputs can 
multiplex stored and real-time (transparent mode) 
data. DIR determines which bus receives data 
when OE is active (low). In the isolation mode (OE 
high), A data may be stored in one register and/or 
B data may be stored in the other register. 

SN54HC646,SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS150A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC646 ... JT OR W PACKAGE 
SN74HC646 ... OW OR NT PACKAGE 

(TOPVIEW) 

Vee 
SAB 2 CLKBA 
DIR 3 SBA 

21 OE 
A2 5 81 
A3 6 82 
A4 7 83 
A5 8 84 

85 
A7 10 86 
AB 11 87 

GND 12 88 

SN54HC646 ... FK PACKAGE 
(TOP VIEW) 

aJ <( 

c:'°;2oo~<C -<C....I ()...Jal 
OC/JOZ>OC/l 

4 3 2 1 
OE 
81 

A3 82 
NC NC 

83 
A5 84 
A6 85 

l'-COQ()CO l'-C.O 
<C<Czzal aJaJ 

" 
NC - No internal connection 

When an output function is disabled, the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The SN54HC646 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4HC646 is characterized for operation from -40°C to 85°C. 

~TEXAS 
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SN54HC646, SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCLS150A- DECEMBER 1982- REVISED JANUARY 1996 

21 

OE 
L 

21 

OE 
x 
x 
H 

< 
Ul 
:::> 
m 

II II 
I 111 I 
I I I I 
I I I I 

'-v-1 
3 1 23 2 

DIR CLKAB CLKBA SAB 
L x x x 
REAL-TIME TRANSFER 

BUS B TO BUSA 

'-v-1 
3 1 23 2 

DIR CLKAB CLKBA SAB 
x i x x 
x x i x 
x i i x 

STORAGE FROM 
A, B, ORA AND B 

22 

SBA 
L 

22 

SBA 
x 
x 
x 

Pin numbers shown are for the OW, JT, NT, and W packages. 

21 

OE 
L 

21 

OE 
L 
L 

< 
Ul 
:::> 
m 

3 

DIR 
H 

3 
DIR 
L 
H 

r-1 r-1 
I 111 I 
I I I I 
I I I I 

'-v-1 
1 23 

CLKAB CLKBA 
x x 

2 

m 
Ul 
:::> 
m 

SAB 
L 

REAL· TIME TRANSFER 
BUSATOBUSB 

'-v-1 
1 23 2 

CLKAB CLKBA SAB 
x Hor L x 

Hor L x H 

TRANSFER STORED DATA 
TOA AND/ORB 

Figure 1. Bus-Management Functions 
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22 

SBA 
x 

22 

SBA 
H 
x 



INPUTS 

OE DIR CLKAB CLKBA SAB 

x x i x x 
x x x i x 
H x i i x 
H x Hor L H orl x 
L L x x x 
L L x H orl x 
L H x x L 

L H H orL x H 

SN54HC646,SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS150A- DECEMBER 1982- REVISED JANUARY 1996 

FUNCTION TABLE 

DATAl/O 

SBA A1-AB B1-BB 
OPERATION OR FUNCTION 

x Input Unspecifiedt Store A, B unspecifiedt 

x U nspecifiedt Input Store B, A unspecifiedt 

x Input Input Store A and B data 

x Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

x Input Output Real-time A data to B bus 

x Input Output Stored A data to B bus 

t The data-output functions can be enabled or disabled by various signals at OE and DIR. Data-input functions are always enabled; i.e., data at 
the bus terminals is stored on every low-to-high transition of the clock inputs. 

logic symbol* 

OE 

DIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AB 

21 

3 

23 

22 

1 

2 

~ ...... 

s 
6 

7 

B 

9 

10 

11 

.1:::. G3 
.... .1:::. 
L_ 

3 EN1 [BA] 
3 EN2[AB] 

C4 

GS 

C6 

G7 
1 _c 

~1 s 4D .... ... u 'V1 s 1 

L[ 6D 7 ~1 
2'V 1---

1 7 

++ ...... ..... ...... 
..._ ..._ 

~ ..... ..... 
..._ ....... 

..... 
=I= This symbol is in accordance with ANSI/IEEE Std 91-19B4 and IEC Publication 617-12. 
Pin numbers shown are for the OW, JT, NT, and W packages. 
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20 

19 

1B 

17 

16 

1S 

14 

13 

B1 

82 

83 

84 

BS 

B6 

B7 

BB 
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SN54HC646, SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS150A- DECEMBER 1982-REVISED JANUARY 1996 

logic diagram (positive logic) 

OE 21 

DIR 
3 

CLKBA 
23 

SBA 
22 

CLKAB 

SAB 
2 

r- -----------i--1o-+-·+-------------
1 
I 
I 
I 
I 
I 

4 
A1~~--+~-+--+-~ 

One of Eight Channels 
10 ,__ ____ ~ 

C1 <t:>--+--t--1-.... 

I 
I 
I 
I 
I 
I 
I 
L -----------+-·!-~--+------------

To Seven Other Channels 

Pin numbers shown are for the DW, JT, NT, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I ..... 

20 B1 

Supply voltage range, V cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) ..................... , ........................ ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OW package .................. 1.7 W 

NT package . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-542 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC646, SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS150A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC646 SN74He646 

MIN NOM MAX MIN NOM MAX 
UNIT 

2 5 6 2 5 6 v 

Vee =2 v 1.5 1.5 

Vcc=4.5V 3.15 ., 3.15 v 

Vee= 6V 4.2 ~ 4.2 

Vee =2 v 0 112' 0.5 0 0.5 

Vcc=4.5V 0 ..J...71,' 1.35 0 1.35 v 

Vee= 6 v 0 .{) 1.8 0 1.8 

Q,~J' Vee 0 Vee v 

.$' Vee 0 Vee v 

Vee =2 v 0 1000 0 1000 

vcc=4.5V 0 500 0 500 ns 

Vee= 6 v 0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

loH =-20 µA 

VoH V1 = V1H or V1L 

loH =-6 mA 

loH =-7.8mA 

loL=20 µA 

VOL V1 = V1H or V1L 

loL= 6 mA 

loL=7.8mA 

Control 
11 inputs Vi =Vccoro 

loz A orB Vo=Vccoro 

ice V1 =Vccoro, lo=O 

Ci 
Control 
inputs 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase ol development Characteristic da18 and other 
spaclflcatlons are design goals. Texas Instruments reserves the rtght to 
change or dlsccnllnue tt>eee products without notice. 

TA=25°e 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54He646 SN74He646 

MAX MIN MAX 
UNIT 

MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 /if" 5.34 

0.1 ,~.1 0.1 

0.1 _j,_J::'o.1 0.1 

0.1 _.t;_ 0.1 0.1 v 

0.26 .il 0.4 0.33 

0.26 Ji! 0.4 0.33 
'I; 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

Vee 

2V 

fclock Clock frequency 4.5V 

6V 

2V 

tw Pulse duration, CLKBA or CLKAB high or low 4.5V 

6V 

2V 

lsu Setup time, A before CLKABi or B before CLKBA i 4.5 v 

6V 

2V 

th Hold time, A after CLKABi or B after CLKBA i 4.5V 

6V 

PRODUCT PREVIEW Information concerns products In the formative or 

~n phaae ol development Chal8Ct8rlldc dsl8 and othsr 
s flcatlons are design goals. Texas lnsb'Uments reserves the rl~t to 
c nge or dtlconttnue lheSe products without notice. ~TEXAS 

INSTRUMENTS 

TA=25°C 

MIN MAX 

0 6 

0 31 

0 36 

80 

16 

14 

100 

20 

17 

5 

5 

5 

5-544 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC646 SN74HC646 

MIN MAX MIN MAX 
UNIT 

0 4.3 0 5.5 

0 22 0 27 MHz 

0 ~ 0 31 

115 _lfl 95 

23 Pf 19 ns 

20 tF 16 

1&t/ 125 

_8J 25 ns 

~26 21 

5 5 

5 5 ns 

5 5 



SN54HC646, SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS150A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

FROM TO TA= 2s0 c SN54He646 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP MAX MIN MAX 

2V 6 11 4.4 

fmax 4.5V 31 54 22 

6V 36 64 25 

2V 65 180 270 

CLKBA or CLKAB AorB 4.5V 18 36 54 

6V 14 31 46 

2V 50 135 205 

lpd AorB BorA 4.5V 14 27 41 

6V 11 23 35 

2V 70 190 ~~ 
SBAorSABt A orB 4.5V 20 38 _;f!h 

6V 16 32 _A! 48 

2V 85 245 .:::: 370 

!en OE AorB 4.5V 25 49 t!/ 74 

6V 20 42 _,._rt' 63 

2V 85 245 '1f'' 370 

ldis OE AorB 4.5V 25 49 74 

6V 20 42 63 

2V 80 245 370 

len DIR A orB 4.5V 25 49 74 

6V 20 42 63 

2V 80 245 370 

ldis DIR AorB 4.5V 25 49 74 

6V 20 42 63 

2V 28 60 90 

It Any 4.5V 8 12 18 

6V 6 10 15 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

PROOUCT PREVIEW Information concerns products In the formatlve or 
design phase of development CharaCterlsllc da18 and other 
speclflcationa are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~ThxAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74He646 
UNIT 

MIN MAX 

5.5 

27 MHz 

31 

225 

45 

38 

170 

34 ns 

29 

240 

48 

41 

305 

61 ns 

52 

305 

61 ns 

52 

305 

61 ns 

52 

305 

61 ns 

52 

75 

15 ns 

13 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 2) 

FROM TO TA=25°C SN54HC646 SN74HC646 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 90 265 400 330 

CLKBA or CLKAB AorB 4.5V 24 53 80 66 

6V 20 46 68 57 

2V 70 220 335 280 

!pd AorB B or A 4.5V 20 44 67 56 ns 

6V 15 38 _.IL 49 

2V 80 275 ~5 345 
SBAorSABt AorB 4.5V 24 55 _!l<e:: 83 69 

6V 20 47 z; 70 60 

2V 113 330 "iS1" 500 410 

OE AorB 4.5 v 33 66 §' 100 82 

6V 27 57 ~ 85 71 
ten ns 

2V 113 330 500 410 

DIR AorB 4.5 v 33 66 100 82 

6V 27 57 85 71 

2V 45 210 315 265 

It Any 4.5 v 17 42 63 53 ns 

6V 13 36 53 43 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

operating characteristics, TA = 25°C 

PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW Information concerns produCIB In the formative or 
design phaBO of development Charac19rlstic delB ll1d olhar 
speclflcat1on1 are design goals. Texas Instruments reserves the right to 
change or discontinue thele products without nodce. 
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SN54HC646,SN74HC646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS150A- DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

Test 
S1 

From Output Point RL 

PARAMETER RL CL S1 S2 

lpzH 50pF Open Closed 
len t--- 1 kn or 

lpzL 150 pF Closed Open 

Under Test 

CL 

I f S2 
(see Note A) 

-=-
-=-

LOAD CIRCUIT 

tpHz Open Closed 
ldls 1 kn 50pF 

tPLZ Closed Open 

50pF 
tpd or It - or Open Open 

150 pF 

-Vee 

Refe~~~~~ _____ _,f: 50% \_ 0 V 

I+ tsu -+t+-- th -+I 
I I 

Data I ---Vee 
so% I 90% 90% I so% 

Input 10% I I 10% 0 V 

-.j j+- tr -.i :.- tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

-----Vee Output , Vee 
lnput_j 50% ~50% Control ~ 0 

(_so-::_ ____ ov ov 
(Low-Level SO Yo 

Enabling) I 
: ... tPLH~ ~ tPHL 1 •I ~ •I tpLz tpzL \4 

In-Phase 
: 50%1190% 90% I 

---VoH Output I f-=VCCj ~=Vee 
Output I 50% Waveform 1 

\50% I 10% I I I 10°o VoL (See Note B) I 
I ~ 14-tr I ~ 14-tf I I 1~•-VoL 

J4- IPHL -9'1 J4- tPLH-+! tpzH 14 •I I 
I I I ~VOH 90%1 

Output 

fso% 
Out-of- 50% Wavefonn2 I 
Phase I 10% 

(See Note Bl I I =OV 
Output ~ j4-lf -+i 14 •I tPHZ 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output With internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR :5 1 MHz, Zo = 50 0, tr = 6 ns, If = 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLZ and tPHZ are the same as ldis· 
G. tpzL and tpzH are the same as ten· 
H. IPLH and IPHL are the same as lpd. 

Figure 2. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 5-547 



5-548 



• Inputs Are TTL-Voltage Compatlble 

• Independent Registers for A and B 
Buses 

• Multlplexed Real· Time and Stored Data 

• True Data Paths 
• High-Current 3-State Outputs Can Drive 

up to 15 LSTTL Loads 
• Package Options Include Plastic 

Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300·mll DIPs 

description 

The 'HCT646 consist of bus-transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the input bus or from the internal 
registers. Data on the A or B bus is clocked into the 
registers on the low-to-high transition of the 
appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus
management functions that can be performed 
with the 'HCT646. 

Output-enable (OE) and direction-control (DIR) 
inputs control the transceiver functions. In the 
transceiver mode, data present at the 
high-impedance port can be stored in either or 
both registers. 

The select-control (SAB and SBA) inputs can 
multiplex stored and real-time (transparent mode) 
data. DIR determines which bus receives data 
when OE is active (low). In the isolation mode (OE 
high), A data can be stored in one register and/or 
B data can be stored in the other register. 

SN54HCT646, SN74HCT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCLS178A- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT646 .•• JT OR W PACKAGE 
SN74HCT646 ••• DW OR NT PACKAGE 

(TOPVIEW) 

CLKAB 1 Vee 
SAB 2 CLKBA 
DIR 3 SBA 
A1 4 21 Qi: 
A2 5 B1 
A3 6 B2 
A4 7 B3 
A5 8 B4 
A6 9 B5 
A7 10 B6 
AB 11 B7 

GND 12 BB 

SN54HCT646 ••• FK PACKAGE 
(TOPVIEW) 

al ~ 

~~go8:S~ 
CC/JOZ>OCIJ 

A1 Qi: 
A2 B1 

B2 
NC 
B3 

A5 B4 
A6 B5 

~~~~!8!0&: 
(!) 

NC - No internal connection 

When an output function is disabled, the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, can be driven at a time. 

The SN54HCT646 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN7 4HCT646 is characterized for operation from -40°C to 85°C. 

~lExAs 
INSTRUMENTS 

Copyright ©l 1996, Texas Instruments Incorporated 
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21 

OE 
L 

21 
OE 
x 
x 
H 

< 
(/) 
::> 
m 

< 
(/) 
::> m 

II II 
I 'I' I I I I I 
I I I I 

'-v--' 
3 1 23 2 

DIR CLKAB CLKBA SAB 
L x x x 
REAL-TIME TRANSFER 

BUSBTOBUSA 

'-v--' 
3 23 2 

DIR CLKAB CLKBA SAB 
x i x x 
x x i x 
x i i x 

STORAGE FROM 
A, B, ORA AND B 

22 

SBA 
L 

22 
SBA 
x 
x 
x 

Pin numbers shown are for the OW, JT, NT, and W packages. 

r-1 r-1 
I 111 I 
I I I I 
I I I I 

< m 
(/) (/) 
::> ::> 
m m 

I I 
lj I 
I I 

'-v--' 
21 3 1 23 2 

OE DIR CLKAB CL KB A SAB 
L H x x L 

REAL-TIME TRANSFER 
BUSATOBUSB 

'-v---1 
21 3 1 23 2 

OE DIR CLKAB CLKBA SAB 
L L x H orl x 
L H H orl x H 

TRANSFER STORED DATA 
TO A AND/OR e· 

Figure 1. Bus-Management Functions 
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22 

SBA 
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22 
SBA 

H 
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INPUTS 
OE DIR CLKAB CLKBA SAB 
x x 1' x x 
x x x 1' x 
H x 1' 1' x 
H x Hor L Hor L x 
L L x x x 
L L x Hor L x 
L H x x L 

L H Hor L x H 

SN54HCT646, SN74HCT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS178A- MARCH 1984- REVISED JANUARY 1996 

FUNCTION TABLE 
DATAl/O 

SBA A1-A8 
OPERATION OR FUNCTION 

B1-B8 
x Input U nspecifiedt Store A, B unspecifiedt 

x Unspecifiedt Input Store B, A unspecifiedt 

x Input Input Store A and B data 

x Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

x Input Output Real-time A data to B bus 

x Input Output Stored A data to B bus 

t The data-output functions can be enabled or disabled by various signals at OE and DIR. Data-input functions are always enabled; i.e., data at 
the bus terminals is stored on every low-to-high transition of the clock inputs. 

logic symbol* 

OE 

DIR 

CLKBA 

SBA 
CLKAB 

SAB 

A1 

A2 
A3 
A4 

A5 

A6 
A7 
AB 

21 
3 

23 

22 
1 
2 

4 

5 
6 
7 

8 

9 
10 
11 

J:::,, G3 
--. J:::,, w 3 EN1 [BAJ 

3 EN2 [AB] 
C4 

G5 

C6 

:i7 __.: 
~1 5 40 w V'1 5 1 

L[ 60 7 ~1 
2V' f--

1 7 

~ 

~ ... .. 
...._ ...._ 

..... ..... 

............. ...... 
...... ...... 

:I: This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DW, JT, NT, and W packages. 

~ThxAs 
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.._10 ......-.. 

19 
18 
17 
16 

15 
14 
13 
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B1 

B2 
B3 
B4 
B5 

B6 
B7 
BB 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
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logic diagram (positive logic) 

OE 21 

DIR 
3 

CLKBA 23 

SBA 
22 

CLKAB 

SAB 
2 

,... -----------!-~-+-·~------------
I 
I 
I 
I 
I 
I 

I 

One of Eight Channels 

l...+-1--0I> 

1 D t---+-----. 

I 
I 
I 
I 
L ------------+-·~-+·-t-------------

To Seven Other Channels 

Pin numbers shown are for the OW, JT, NT, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I _, 

20 B1 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 > V cc) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.7 W 

NT package ................... 1.3 W 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
lunctional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-552 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS17BA- MARCH 1984 - REVISED JANUARY 1996 

recommended operating conditions 

SN54HeT646 SN74HeT646 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 ..±P·5 4.5 5 5.5 v 

V1H High-level input voltage l Vee= 4.5 v to 5.5 v 2 s~' 2 v 

V1L Low-level input voltage I Vee= 4.5 v to5.5 v 0 ~ 0.8 0 0.8 v 

V1 Input voltage 0 
Z{ 

/, ... , Vee 0 Vee v 

Vo Output voltage 0 ~ Vee 0 Vee v 

tt Input transition (rise and fall) time 0 J'.'.t' 500 0 500 ns 

TA Operating free-air temperature -55f' 125 -40 85 'C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°e SN54HeT646 SN74HeT646 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IOH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

IOH =-6 mA 3.98 4.3 3.7 3.84 

loL=20 µA 0.001 0.1 Chil· 0.1 
VoL V1 = V1H or V1L 4.5V 

§.4 
v 

loL = 6 mA 0.17 0.26 0.33 

11 1 Control inputs V1 =Vee oro 5.5V ±0.1 ±100 ~00 ±1000 nA 

ioz IAorB Vo=Vccoro 5.5V ±0.01 ±0.5 L\,"" ±10 ±5 µA 

ice V1=VccorO, lo=O 5.5V 8 l> 160 80 µA 

t.icct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 lL 3 2.9 mA 
Other inputs at o or Vee 

Ci l Control inputs 
4.5V 

3 10 10 10 pF 
to5.5V 

t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee. 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

vee 
TA= 2S'e 

MIN 

4.5 v 
fclock Clock frequency 

5.5V 

4.5 v 
tw Pulse duration, CLKBA or CLKAB high or low 

5.5V 

4.5V 
tsu Setup time, A before CLKABi or B before CLKBA i 

5.5V 

Hold time, A after CLKABi or B after CLKBAi 
4.5V 

th 
5.5 v 

PRODUCT PREVIEW lnfonnatlon concerns products In the formative or 
design phase o1 development CharaCterlstic data and other 
speclftcattons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without nodce. ~TEXAS 
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20 
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MAX 

31 

36 

SN54HeT646 SN74HeT646 
UNIT 

MIN MAX MIN MAX 

0 22 0 27 

i,_'4 
MHz 

0 0 29 

23 ]ft_ 19 
ns 

21_if_ 17 

~· 25 ' ns 
~ 

. 23 

£s 5 
ns 

"""" 5 5 
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SN54HCT646, SN74HCT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS178A- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

FROM TO TA= 2s0 c SN54HCT646 SN74HCT646 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TVP MAX MIN MAX MIN MAX 

4.5V 31 54 22 27 
fmax 

5.5V 
MHz 

36 64 24 29 

4.5V 18 
CLKBA or CLKAB A or B 

36 54 45 

5.5V 16 32 49 41 

4.5V 14 27 41 34 
tpd A orB BorA ns 

5.5V 12 24 37 31 

SBAorSABt 
4.5V 20 38 .t# 48 

A or B 
.£.s1 5.5 v 17 34 43 

4.5V 25 49 -0.""' 74 61 
!en OE A orB 

s."'f 
ns 

5.5V 22 44 67 55 

4.5V 25 49 _§ 74 61 
lclis OE A or B ns 

5.5V 22 44 Liiif: 67 55 

4.5 v 25 49 74 61 
ten DIR A or B ns 

5.5 v 22 44 67 55 

4.5V 25 49 74 61 
lclis DIR AorB ns 

5.5 v 22 44 67 55 

4.5V 9 12 18 15 
It Any 

5.5 v ns 
7 11 16 14 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted) (see Figure 2) 

FROM TO TA= 2s·c SN54HCT646 SN74HCT646 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TVP MAX MIN MAX MIN MAX 

4.5V ' 24 53 80 66 
CLKBA or CLKAB A or B 

5.5V 22 47 52 60 

4.5V 22 44 ~ 55 
tpd AorB B or A ,s;:go ns 

5.5V 20 39 50 

SBAorSABt 
4.5V 26 55 _,,,~83 69 

A orB 
5.5V 24 49 ,(' 74 62 

OE 
4.5V 33 66 iii!~ 100 87 

A or B 
5.5V 22 59 _,ff 90 74 

!en ns 
4.5V 33 66 4~ 100 87 

DIR A orB 
5.5V 22 59 90 74 

4.5V 17 42 63 53 
It Any ns 

5.5V 14 38 57 48 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW Information concerns producll In the fOtmatlv• or =n phaae or developmenl. ChataClarlsttc ttelS and other 
s flcatlons are design goals. Texas Instruments reserves th• right to 

nge or dlscondnue these products without notice. 
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TEST CONDITIONS TYP UNIT 

No load 50 pF 



SN54HCT646, SN74HCT646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCLS178A-MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 

PARAMETER 

tpzH 
ten t---

RL 

1 kn 

CL S1 S2 

50pF Open Closed 
or Test 

Point From Output 
Under Test ------J\Jl./\r--

tpzL 150 pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

I tpHz 
ldls 1 kn 

tpLz 

tpd or tt -

Open Closed 
50 pF 

Closed Open 

50 pF 
or Open Open 

150 pF 

High-Level ~ ;:;~ 3 V 

Reference .J \_- 3 V 

Input -----lj 1.3 V 0 V 

Pulse __JJ ··- · ~ 0 V I+ t8 u +!+--- th ---+! 
I I 

Data I ---3V l+-tw~ 
Low-Level~! 3V 

Pulse 1.3 V 1.3 v 
---OV 

Input 1.3 V I 2.7 V 2.7 V I 1.3 V 
o.3 v I I o.3 v 0 v 

--.\ j4- tr -+! :.- tf 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATIONS SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _Ii 1.3 V i_1.3-;- - - - -: : 

~ tPLH -.I 14- tPHL ~ 

Output -----3 v 
Control \. _/. 

(LEow-bLlelvell 11.3V 4_1.3V --- o v 

In-Phase 
Output 

Out-of
Phase 

Output 

I l~~-+-~~t:i--- voH 
I 1.3V I 90% I 90% I 1.3V 

10% I I I 10%voL 
I -+! j4-tr I -+! j+-tt 
14"" tpHL ~ 14"" tpLH ~ 

90 I 900, voH 
%1 1.3V I '0 

I 10% +---VoL 
~ j4- tf --.; j4- tr 

VOLTAGE WAVEFORMS 

nang I !: 
tpzL l4 IJloi r l)oj tpLz 

Output I {, 1 !,----~vcc 
Waveform 1 I ,.3 V I 110% 
(See Note B) I . 1 10%_ VoL 

tpzH 14 IJlol I 
I I Output 

Waveform 2 
(See Note B) 

Y 1':__9001.- VoH 

- --.-J 1.3V 1
1 . I ~ov 
l'lj4i---l)ot-j tpHz 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 n, tr = 6 ns, t1 = 6 ns. 
D. For clock inputs, !max is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLZ and tpHz are the same as lc:Jis· 
G. tpzL and tpzH are the same as ten· 
H. tPLH and IPHL are the same as lpd. 

Figure 2. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Independent Registers and Enables for 
A and B Buses 

• Multlplexed Real-Time and Stored Data 

• True Data Paths 

• High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mll DIPs 

description 

These devices consist of bus-transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAS and SBA) inputs are provided 
to select real-time or stored data transfer. A low 
input level selects real-time data, and a high input 
level selects stored data. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the 'HC652. 

Data on the A or B data bus, or both, can be stored 
in the internal D-type flip-flops by low-to-high 
transitions at the appropriate clock (CLKAB or 
CLKBA) terminals regardless of the select- or 
output-control terminals. When SAS and SBA are 
in the real-time transfer mode, it is possible to 
store data without using the internal D-type 
flip-flops by simultaneously enabling OEAB and 
OEBA. In this configuration, each output 
reinforces its input. When all other data sources to 
the two sets of bus lines are at high impedance, 
each set of bus lines remains at its last state. 

SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCLS151A - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC652 •.• JT OR W PACKAGE 
SN74HC652 .•. OW OR NT PACKAGE 

(TOPVIEW) 

CLKAB 1 24 Vee 
SAB 2 23 CLK8A 

OEAB 3 22 SBA 
A1 4 OEBA 
A2 5 81 
A3 6 82 
A4 7 83 
A5 8 84 
A6 9 85 
A7 10 86 
AS 11 87 

GND 12 88 

SN54HC652 ..• FK PACKAGE 
rroPVIEW) 

A1 5 4 3 2 1 28 27 26 25 OEBA 

A2 6 
A3 7 

NC 8 
A4 9 
A5 10 

24 81 
23 82 
22 NC 
21 83 
20 84 

A6 11 19 85 
12 13 14 15 16 17 18 

NC - No internal connection 

The SN54HC652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4HC652 is characterized for operation from -40°C to 85°C. 

UNLESS OTHERWISE NOTED this document contains PllODUCTION 

~::i,::::ui:r ~~ ~~~:~:O~:t:=r~= to 
Production p......,lng - not necessarily Include f88Ung of :.li 
~ 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS151A- DECEMBER 1982 -REVISED JANUARY 1996 

3 

OEAB 
L 

3 

OEAB 

x 
L 

L 

21 

OEBA 
L 

II II 
I 111 I 
I I I I 
I I I I 

'-y-/ 
1 23 

CLKAB CLKBA 
x x 

2 

m 
U) 
:::> 
m 

SAS 

x 

REAL-TIME TRANSFER 
BUS BTO BUSA 

'-y-/ 
21 1 23 2 

OEBA CLKAB CLKBA SAB 

H i x x 
x x i x 
H i i x 

STORAGE FROM 
A, B, OR A AND B 

22 
SBA 

L 

22 

SBA 

x 
x 
x 

Pin numbers shown are for the DW, JT, NT, and W packages. 

3 

OEAB 
H 

3 

OEAB 

H 

< 
U) 
:::> 
m 

21 

OEBA 
H 

r-1 r-1 
I 111 I 
I I I I 
I I I I 

'-y-/ 
23 

CLKAB CLKBA 
x x 

2 
SAS 

L 

REAL-TIME TRANSFER 

< 
U) 
:::> 
m 

21 

OEBA 

L 

BUSA TO BUS B 

'-y-/ 
23 2 

CLKAB CLKBA SAS 

H orL Hor L H 

TRANSFER STORED DATA 
TOA AND/ORB 

Figure 1. Bus-Management Functions 
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22 

SBA 
x 

22 

SBA 

H 



INPUTS 
OEAB OEBA CLKAB CLKBA SAB 

L H H orL Hor L x 
L H i i x 
x H i Hor L x 
H H i i x:I: 
L x Hor L i x 
L L i i x 
L L x x x 
L L x Hor L x 
H H x x L 

H H H orL x H 

H L H orL Hor L H 

SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS151A-DECEMBER 1982-REVISED JANUARY 1996 

FUNCTION TABLE 
DATA l/Ot 

OPERATION OR FUNCTION 
SBA A1-A8 B1-B8 
x Input Input Isolation 

x Input Input Store A and B data 

x Input Unspecified:!: Store A, hold B 

x Input Output Store A in both registers 

x Unspecified:!: Input Hold A, store B 

x+ Output Input Store B in both registers 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

x Input Output Real-time A data to B bus 

x Input Output Stored A data to B bus 

H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at OEAB or OEBA. Data input functions are always 
enabled; i.e., data at the bus terminals is stored on every low-to-high transition on the clock inputs. 

:I: Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

logic symbol§ 

OEBA 
OEAB 

CL KB A 
SBA 

CLKAB 
SAB 

A1 

A2 
A3 
A4 
A5 

A6 
A7 
AS 

21 
3 

23 
22 
1 
2 

4 ::... 

5 

6 
7 

8 

9 

10 
11 

_b. EN1 [BAJ 
EN2 [AB] 

C4 
G5 

C6 
G7 

':l ..r: 
?1<l 5 40 w .. '\71 

5 1 

~ 
60 7 ?11> 

2'\7 f---
1 7 ..... 

.......... ..... 
...... ..... 
...... ...._ 
~ ..... ..... 

...... ...._ 

~ 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the OW, JT, NT, and W packages. 
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.._10 

.....-

19 
18 

17 
16 

15 

14 
13 
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B1 

B2 

83 
84 
85 

B6 

87 
ea 
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SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS151A- DECEMBER 1982- REVISED JANUARY 1996 

loglc diagram (positive logic} 

OEAB 

CLKBA-------+-------------~ 

SBA --------1 
CLKAB 

r -----------1-~-... ·~------------
I 
I 
I 
I 
I 
I 

One of Eight Channels 

A1 _4 _ ___...,_....-t--+-t-11 

I 
I 
I 
I 
I 
I 
I 

----110 

e--1-1----c- C1 

10--~ 

C1 .::1-------

L -----------.... ·i-~--+-------------

To Seven Other Channels 

Pin numbers shown are for the OW, JT, NT, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

., 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

..J 

20 B1 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or v, >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee> (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1. 7 W 

NT package ................... 1.3 W 
Storage temperature range, Tstg . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings'' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under •recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-560 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCLS151A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC652 SN74HC652 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 
Vcc=2V 1.5 1.5 

Vcc=4.5V 3.15 
~ 

3.15 v 
Vee= 6V 4.2 _1i1__ 4.2 

Vcc=2V 0 _);_7; 0.5 0 0.5 

Vee= 4.5 v 0 ,{C 1.35 0 1.35 v 
Vee= 6 v 0£ 1.8 0 1.8 

~ Vee 0 Vee v 
Al> Vee 0 Vee v 

Vcc=2V 0 1000 0 1000 

Vee= 4.5 v 0 500 0 500 ns 

Vee= sv 0 400 0 400 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

loH =-20µA 

VoH V1 = V1H or V1L 

loH =-6 mA 

loH=-7.8mA 

IOL=20 µA 

VOL V1 = V1H or V1L 

loL=6 mA 

loL=7.8mA 

Control 
11 inputs V1=Vccoro 

ioz AorB Vo= Vee or GND 

ice V1 =Vee oro, lo=O 

Ci 
Control 
inputs 

PRODUCT PREVIEW Information concerns products In the formattve or 
design phase of development Characteristic data and other 
apeclftcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TA= 2s·c Vee 
MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V ±0.01 

6V 

2 Vto 6 V 3 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC652 SN74HC652 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 _;£__ 5.34 

0.1 ]!!_1 0.1 

0.1 Ji,"0.1 0.1 

0.1 ];~ 0.1 0.1 v 
0.26 __t;.¥ 0.4 0.33 

0.26 .Ji!. 0.4 0.33 
'{, 

±100 ±1000 ±1000 nA 

±0.5 ±10 ±5 µA 

8 160 80 µA 

10 10 10 pF 
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SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS151A- DECEMBER 1982-REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA= 2s•e SN54He652 SN74He652 
Vee 

MIN MAX MIN 
UNIT 

MAX MIN MAX 

2V 0 6 0 4.3 0 5.5 

fclock Clock frequency 4.5V 0 31 0 22 0 27 MHz 

6V 0 36 0 ~ 0 31 

2V 80 115 ~· 95 

lw Pulse duration, CLKBA or CLKAB high or low 4.5V 16 23.§/ 19 ns 

6V 14 2Q""' 16 

2V 100 1 il)" 125 

lsu Setup time, A before CLKABi or B before CLKBA i 4.5V 20 h~~ 25 ns 

6V 17 {{ 26 21 

2V 5 5 5 

lh Hold time, A after CLKABi or B after CLKBA i 4.5 v 5 5 5 ns 

6V 5 5 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 

FROM TO TA= 2s·e SN54He652 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP MAX MIN MAX 

2V 6 10 4.3 

fmax 4.5V 31 40 22 

6V 36 45 25 

2V 65 180 270 

CLKBA or CLKAB A or B 4.5V 18 36 54 

6V 14 31 46 

2V 50 135 2().l 

lpd A orB B or A 4.5V 14 27 ,~1 
6V 11 23 jjf 35 

2V 70 190 .1;,,," 285 

SBA orSABt A orB 4.5V 20 38 ~ 57 

6V 16 32 .J2" 48 

2V 85 245 {{...- 370 

len OEBAorOEAB AorB 4.5V 25 49 74 

6V 20 42 63 

2V 50 245 370 

idis OEBAorOEAB A or B 4.5V 23 49 74 

6V 20 42 63 

2V 28 60 90 

It Any 4.5V 8 12 18 

6V 6 10 15 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic dala and other 
speclflcatfons are design goals. Texas lnS1ruments reserves the right to 
change or discontinue theSe products without nodee. 
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SN74He652 

MIN MAX 
UNIT 

5.5 

27 MHz 

31 

225 

45 

38 

170 

34 ns 

29 

240 

48 

41 

305 

61 ns 

52 

305 

61 ns 

52 

75 

15 ns 

13 



SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS151A- DECEMBER 1982 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL= 150 pF 
(unless otherwise noted) (see Figure 2) 

FROM TO TA= 2s•c SN54HC652 SN74HC652 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 90 265 400 330 

CLKBA or CLKAB A or B 4.5V 24 53 80 66 

6V 18 46 68 57 

2V 70 220 ~ 275 

tpc1 A orB B or A 4.5V 20 44 .~tf!o 55 ns 

6V 15 38 /E_57 48 

2V 80 275 /';- 415 345 

SBAorSABt A orB 4.5V 24 55 _ii) 83 69 

6V 20 47 ";;! 70 60 

2V 100 330 "" 500 410 

ten OEBAorOEAB A or B 4.5V 33 66 100 82 ns 

6V 27 57 85 71 

2V 45 210 315 265 

tt Any 4.5 v 17 42 63 53 ns 

6V 13 36 53 43 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW lnfonnatlon concerns products In the formative or 
daalgn phaaa ot development Chmacterlatlc da1ll and other 
specifications ara daslgn goals. T8XIB lnB11'Umants rasarves 1h8 right to 
change or discontinue th888 products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TEST CONDITIONS TYP UNIT 

No load 50 pF 
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SN54HC652, SN74HC652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS151 A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

Tvcc 

S1 

PARAMETER 

tpzH 
ten 1---i 

RL CL 

SOpF 
1 kO or 

S1 S2 

Open Closed 
Test 
Point From Output 

Under Test ---JV'vv--
tpzL 150pF Closed Open 

CL 
(see Note A) I 

LOAD CIRCUIT 

I tpHz Open Closed 
tdls 1 kO SOpF 

tPLZ Closed Open 

SOpF 
tpd or tt - or Open Open 

150pF 

Reference ~SO% \__-Vee 
Input /ii ____ __, ov 

I+ tsu 4- th --41 
I I 

Data I 90% 90% ---Vee 
Input 50% I I 50% 

10% • I 10% OV 

-.j ~tr -+I ~tf 
VOLTAGE WAVEFORMS 

SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Input _j 50% ';\,so:;:- - - - -::c 

i+ tPLH --+: ~ tPHL 1 

Output Vee 
Control \.. 0 t 

(Low-Level 1'.. 50 Yo 50% 
E bll ) I· ----ov 

na ng I !.. 

In-Phase 
Output 

Out-of
Phase 

Output 

I 1..r---~1---~"S::"l--- VoH 
I soo;. I 90% I 90% I soo;. 

10% I I I 1 % VoL 
1 ~ 14-- tr I -41 14- tf 
~ tPHL ~ ~ tPLH ~ 

90., I I 90•'• voH 
' 0 1 50% " 

I 10% +--VoL 

-41 ~tf ~ 14-tr 

VOLTAGE WAVEFORMS 

tpzL 14 •1 ·r---..i._ tpLz 

output I f-=Vcc1 y:-1 =Vee 
Waveform 1 I )L 50% I 
(See Note B) I \ 1 10%_ VoL 

tpzH 14 ..i I 
I I Output 

Waveform2 
(See Note BJ 

!/. l_ 90% VoH 

___ _,TSO% I i '--- = 0 v 

"14--"tio"-I tPHZ 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE tlMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR,;; 1 MHz, Zo = 50 Q, Ir= 6 ns, If= 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. ipLZ and IPHZ are the same as 'dis· 
G. IPZL and tpzH are the same as ten· 
H. IPLH and tpHL are the same as !pd. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• Independent Registers and Enables for 
A and B Buses 

• Multiplexed Real· Time and Stored Data 

• True Data Paths 
• High-Current 3-State Outputs Can Drive 

up to 15 LSTTL Loads 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mll DIPs 

description 

The 'HCT652 consist of bus-transceiver circuits, 
0-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select real-time or stored data transfer. A low 
input level selects real-time data; a high input level 
selects stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the 'HCT652. 

Data on the A or B data bus, or both, can be stored 
in the internal D-type flip-flops by low-to-high 
transitions at the appropriate clock (CLKAB or 
CLKBA) terminals regardless of the select- or 
output-control terminals. When SAB and SBA are 
in the real-time transfer mode, it is possible to 
store data without using the internal 0-type 
flip-flops by simultaneously enabling OEAB and 
OEBA. In this configuration, each output 
reinforces its input. When all other data sources to 
the two sets of bus lines are at high impedance, 
each set of bus lines remains at its last state. 

SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCLS179A- MARCH 1984 - REVISED JANUARY 1996 

SN54HCT652 •.. JT OR W PACKAGE 
SN74HCT652 .•. OW OR NT PACKAGE 

(TOPVIEW) 

A1 
A2 
A3 
NC 
A4 
A5 
A6 

CLKAB 1 Vee 
SAB 2 CLKBA 

OEAB 3 SBA 
A1 4 OEBA 
A2 5 81 
A3 6 82 
A4 7 83 
A5 8 84 
A6 9 85 
A? 10 86 
A8 11 87 

GND 12 88 

SN54HCT652 .•. FK PACKAGE 
(TOP VIEW) 

5 4 3 2 1 28 27 2625 OEBA 

6 24 81 
7 23 82 
8 22 NC 

9 21 83 
10 20 84 
11 19 85 

12 13 14 15 16 1718 

NC - No internal connection 

The SN54HCT652 is characterized for operation over the full military temperature range of-55°C to 125°C. 
The SN74HCT652 is characterized for operation from -40°C to 85°C. 
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SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCLS179A- MARCH 1984 - REVISED JANUARY 1996 

3 
OEAB 

L 

3 

OEAB 
x 
L 
L 

21 

OEBA 
L 

r1 r1 
I 111 I 
I I I I 
I I I I 

'--v--1 
1 23 

CLKAB CLKBA 
x x 

2 
SAS 
x 

REAL· TIME TRANSFER 

21 

OEBA 
H 
x 
H 

BUSBTOBUSA 

'--v--1 
23 2 

CLKAB CLKBA SAB 
1' x 
x 1' 
1' 1' 

STORAGE FROM 
A,B,ORAANDB 

x 
x 
x 

Pin numbers are for the OW, JT, NT, and W packages. 

22 
SBA 

L 

22 

SBA 
x 
x 
x 

'--v--1 
3 21 1 23 2 

OEAB OEBA CLKAB CL KB A SAB 
H H x x L 

REAL· TIME TRANSFER 
BUSATOBUSB 

'--v--1 
3 21 1 23 2 

OEAB OEBA CLKAB CLKBA SAB 
H L H orl H orl H 

TRANSFER STORED DATA 
TOA AND/ORB 

Figure 1. Bus-Management Functions 
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INPUTS 
OEAB OEBA CLKAB CLKBA SAB 

L H H orL Hor L x 

L H t t x 

x H t Hor L x 

H H t t x:i: 

L x H orl t x 
L L t t x 

L L x x x 
L L x H orl x 

H H x x L 

H H Hor L x H 

H L Hor L Hor L H 

SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS179A- MARCH 1984 - REVISED JANUARY 1996 

FUNCTION TABLE 
OATAl/Ot 

OPERATION OR FUNCTION 
SBA A1-AS B1-BS 
x Input Input Isolation 

x Input Input Store A and B data 

x Input Unspecified:!: Store A, hold B 

x Input Output Store A in both registers 

x Unspecified:!: Input Hold A, store B 

x+ Output Input Store B in both registers 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

x Input Output Real-time A data to B bus 

x Input Output Stored A data to B bus 

H Output Output 
Stored A data to B bus and 

stored B data to A bus 

t The data-output functions can be enabled or disabled by a variety of level combinations at OEAB or OEBA. Data-input functions are always 
enabled; i.e., data at the bus terminals is stored on every low-to-high transition on the clock inputs. 

+Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered to load both registers. 

logic symbol§ 

OEBA 
OEAB 

CLKBA 
SBA 

CLKAB 
SAB 

A1 

A2 
A3 
A4 
A5 

A6 
A7 
AS 

21 
3 

23 
22 
1 
2 

~ 

5 
6 
7 

s 
9 
10 
11 

.r--J EN1 [BAJ 
EN2 [AB] 

C4 
G5 

C6 
G7 

'"'l J"" 
;>:1<l 5 40 

lJ ...._ 
'171 

5 1 

LD 60 7 ;>:11> 
2'17 t--

1 7 
...... -.a 

....... ..... 
r 

...... •r 

....... ..... 
r .... ~ 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers are for the DW, JT, NT, and W packages. 
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20 

19 
1S 
17 
16 

15 
14 

13 

B1 

B2 

B3 
B4 

85 

86 

87 

BS 
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SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS179A- MARCH 1984 - REVISED JANUARY 1996 

logic diagram {positive logic) 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 

... 
I 
I 
I 
I 
I 
I 

A1 4 

I 
I 
I 
I 
I 
I 
I 
L 

One of Eight Channels 

----t1D 

~-+---c>C1 

101---+-~ 

C1<>-----+-+-

------------+-• .... -+·•------------

To Seven Other Channels 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

..I 

20 B1 

Pin numbers are for the OW, JT, NT, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): OW package .................. 1.7 W 

NT package ................... 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-568 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCLS179A- MARCH 1984 - REVISED JANUARY 1996 

recommended operating conditions 
SN54HeT652 SN74HeT652 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 ~5 4.5 5 5.5 v 
V1H High-level input voltage I Vee= 4.5 v to 5.5 v 2 ift" 2 v 
V1L Low-level input voltage 1Vee=4.5 v to 5.5 v 0 Ji!! 0.8 0 0.8 v 
V1 Input voltage 0 ~ Vee 0 Vee v 
Vo Output voltage 0 5:! 

""~ "<: Vee 0 Vee v 
It Input transition (rise and fall) time 0 ,y 500 0 500 ns 

TA Operating free-air temperature -55':'' 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s•e SN54HeT652 SN74HeT652 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

IQH=-20 µA 4.4 4.499 4.4 4.4 
VoH V1 = V1H or V1L 4.5V v 

loH =-6 mA 3.98 4.3 3.7 3.84 

loL=20µA 0.001 0.1 Qif 0.1 
VoL V1 = V1H or V1L 4.5V 

.ll!._4 
v 

loL=6 mA 0.17 0.26 0.33 

11 Control inputs V1 =Vccoro 5.5V ±0.1 ±100 ~00 ±1000 nA 

loz AorB Vo= Vee or o, V1 = V1H or V1L. 5.5V ±0.01 ±0.5 .£....- ±10 ±5 µA 
Data= Vee or o 

ice V1 =Vee oro, lo=O 5.5V 8 ~ 160 80 ~IA 

t.lcct 
One input at 0.5 V or 2.4 V, 

5.5V 1.4 2.4 ~ 3 2.9 mA 
Other inputs at O or V cc 

Ci Control inputs 
4.5V 

3 10 10 10 pF 
to 5.5 V 

t This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than O V or V CC· 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

Vee 
TA= 2s·e 

MIN 

4.5V 
fclock Clock frequency 

5.5V 

4.5V 
lw Pulse duration, CLKBA or CLKAB high or low 

5.5V 

4.5 v 
lsu Setup time, A before CLKABi or B before CLKBA i 

5.5 v 

Hold time, A after CLKABi or B after CLKBA i 
4.5V 

lh 
5.5V 

PRODUCT PREVIEW Information concerns products In the formative or 
deol!ln phase of deVelopmenL Chlracterlttic dall and other 
apeclllcatlona are deskln goals. Texas Instruments reaerves 1he right to 
change or dlacontinue ll\lle produets without notice. -!!>TEXAS 

INSTRUMENTS 

0 

0 

20 

18 

15 

14 

5 

5 
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MAX 

25 

28 

SN54HeT652 SN74HCT652 
UNIT 

MIN MAX MIN MAX 

0 17 0 20 

_iJ_ 
MHz 

0 0 22 . 

30 _§f 25 
ns 

27 Jl:' 23 

~ 19 
ns 

.~ 17 

{§'5 5 .,,;;:,< ns ~ 5 5 
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SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCLS179A- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 2) 

FROM TO TA=25°C SN54HCT652 SN74HCT652 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 25 35 17 20 
fmax MHz 

5.5V 28 40 19 22 

4.5V 18 36 54 45 
CLKBA or CLKAB A orB 

~ 5.5V 16 32 41 

4.5V 14 27 .~1 34 
lpd AorB BorA 

§37 
ns 

5.5V 12 24 31 

SBAorSABt 
4.5 v 20 38 f::'" 57 48 

A orB 
r-1: 5.5 v 17 34 51 43 

4.5V 25 49 £ 74 61 
len OEBA orOEAB AorB ns 

5.5 v 22 44 l"t 67 55 

4.5 v 25 49 74 61 
ldis OEBAorOEAB AorB ns 

5.5V 22 44 67 55 

4.5V 9 12 18 15 
It Any ns 

5.5V 7 11 16 14 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

switching characteristics over recommended operating free-air temperature range, CL = 150 pF 
(unless otherwise noted} (see Figure 2) 

FROM TO TA =25°C SN54HCT652 SN74HCT652 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 24 53 80 66 
CLKBA or CLKAB A orB 

5.5V 22 47 ]f 60 

4.5 v 22 44 ~ 55 
lpd AorB BorA ns 

5.5V 20 39 ~60 50 

SBAorSABt 
4.5 v 26 55 !~ 83 69 

A orB 
S' 5.5V 24 49 74 62 

4.5V 33 66 _,.Cf 100 82 
ten OEBAorOEAB AorB ns 

5.5 v 30 59 <l:' 90 74 

4.5V 17 42 63 53 
It Any ns 

5.5V 14 38 57 48 

t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 

~perating characteristics, TA = 25°C 

PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW Information concerns products In the formative or 
deslan pltase ot development Characteristic data and other 
apeclflcatlons are design goals. Te11s Instruments reserves the right to 
change or discontinue u.e products without notice. 
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TEST CONDITIONS TYP UNIT 

No load 50 pF 



Test 

SN54HCT652, SN74HCT652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCLS179A-MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

T Vee 

S1 

PARAMETER RL CL S1 S2 

tpzH 50 pF Open Closed 
ten 1---1 1 kn or 

From Output Point RL tpzL 150 pF Closed Open 

Under Test 

CL 

I f S2 (see Note A) 

~ Open Closed 
tdls 1 kn 50pF 

tpLz Closed Open 

50pF 
tpd or tt - or Open Open 

150 pF 
LOAD CIRCUIT 

High-Level~ 3V 
Pulse 

I I ov 

Reference L \_ 3 V 

Input -----"''j 1.3 V 0 V 

I+ tsu ~ th ---.i 
I I 

J+-tw~ Data I ---3V 

Low-Level~I 3V 
Pulse 1.3 V 1.3 V 

--- ov 

13v I 2.7V 2.7V I 
Input · o.3 v I I o.3 v 0 v 

-+I j4- tr -+i :.--- t1 

Input 

In-Phase 
Output 

Out-of
Phase 

Output 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

_j1.3V )\1.3~-----:: 

I._ tpLH _.., ~ tPHL ~ 
I l~=--+--~-s=i--- VoH 
I 1.3V 1 1 90% I 90% I 1.3V 

10% I I I 10%voL 
I ~ 14- tr 1 -+! I+- t1 
f4- tPHL ~ j4-- tpLH -+j 

90., I I 90•'• voH ,. I 1.3 v " 
I 10% t---VoL 

--+! j4- t1 -+j j4- tr 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 

Output 3 v 

Control ' 1 _3 V _¥1 3 V 
(LEow-bLlelve)I I· 4-·-----ov 

nang I !: 
tpzL l4 .. I r t>i tpLz 

Output I \I I ~I ~Vee 
Waveform 1 I 1.3 V I I 
(See Note B) .10%_ VoL 

I I 
tpzH 14 .,, I 

I I Output 
Waveform 2 
(See Note B) 

Y 1,90%-VOH 

---- 1.3V J i'--~ov 
14 .. t---.. +-I tpHz 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, zo = 50 Q, tr= 6 ns, If= 6 ns. 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E. The outputs are measured one at a time with one input transition per measurement. 
F. tpLZ and IPHZ are the same as lctis· 
G. tpzL and tpzH are the same as ten· 
H. IPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Compare Two 8-Blt Words 

• 100-kn Pullup Resistors Are on the 
Q Inputs 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These magnitude comparators perform 
comparisons of two 8-bit binary or BCD words. 
The 'HC682 feature 100-k.a pullup termination 
resistors on the Q inputs for analog or switch data. 

The SN54HC682 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC682 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

DATA OUTPUTS 
INPUTS 

P,Q P:Q P>Q 

p.Q L H 

P>Q H L 

P<Q H H 

The P < Q function can be 
generated by applying p - a 
and P>Q to a 2-input NANO 
gate. 

~TEXAS 
INSTRUMENTS 

SN54HC682,SN74HC682 
B·BIT MAGNITUDE COMPARATORS 

SCLS018B-MARCH 1984- REVISED JANUARY 1996 

SN54HC682 ••• J OR W PACKAGE 
SN74HC682 ••• DW OR N PACKAGE 

(TOPVIEW) 

P>Q 1 

PO 
00 
P1 4 
01 
P2 
02 7 

P3 8 

03 

Vee 
P=O 
07 
P7 
06 
P6 
05 
P5 
04 

GND 11 P4 

SN54HC682 ••• FK PACKAGE 
(TOPVIEW) 

Co~ 8~ Oa.. > 

P1 3 2 1 20 19 07 4 18 
01 5 P7 
P2 6 06 
02 7 P6 
P3 8 14 05 

9 10 11 1213 

a~c:olf 
~ 

Copyright@ 1996, Texas Instruments Incorporated 
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SN54HC682, SN74HC682 
8-BIT MAGNITUDE COMPARATORS 

SCLS018B- MARCH 1984 - REVISED JANUARY 1996 

logic symbolt 

PO 
Pt 

P2 

P3 

P4 

P5 

P6 

P7 

QO 

Qt 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

2 

4 

6 

8 

tt 

t3 

t5 

t7 

3 

5 

7 

9 

t2 

t4 

t6 

t8 

0 , COMP 

p P:Q 

7,,. 

0 

>a P>Q 

7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 
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SN54HC682, SN74HC682 
8·BIT MAGNITUDE COMPARATORS 

SCLS018B - MARCH 1984 - REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .................... 1.3 W 
Storage temperature range, Tstg . . . . . .. . . . . . . . . . . .. .. . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concerns products In the formative or =n phase of development Characteristic dell and othat 
s ftcatfons are design goals. Texas Instruments reserves the right to 
c ge or discontinue these products without nodce. 

SN54HC682 

MIN NOM MAX 

2 5 6 

vee=2 v 1.5 

Vee= 4.5 v 3.15 ..:.. 
Vee=6V 

Vee=2 v 

Vee= 4.5 v 

Vee=6V 

Vee=2V 

Vee=4.5V 

Vee= e v 

-!/}TEXAS 
INSTRUMENTS 

4.2 T 
0 g; 0.5 

0 4'""' 1.35 

o~ 1.8 

~ Vee 

L Vee 

0 1000 

0 500 

0 400 

-55 125 
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SN74HC682 

MIN NOM 
UNIT 

MAX 

2 5 6 v 

1.5 

3.15 v 

4.2 

0 0.5 

0 1.35 v 

0 1.8 

0 Vee v 

0 Vee v 

0 1000 

0 500 ns 

0 400 

-40 85 'e 



SN54HC682, SN74HC682 
B·BIT MAGNITUDE COMPARATORS 

SCLS018B - MARCH 1984 - REVISED JANUARY 1996 

electrical characteristics over recommended operating free-air temperature range {unless 
otherwise noted) 

TA= 25°C SN54HC682 SN74HC682 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.99B 1.9 1.9 

loH =-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
loH =-4 mA 4.5V 3.9B 4.3 3.7 3.B4 

loH =-5.2 mA 6V 5.4B 5.B 5.2 ifs' 5.34 

2V 0.002 0.1 fi<ll1 0.1 

loL=20 µA 4.5V 0.001 0.1 :Zo.1 0.1 

Vol V1 = V1H or V1L 6V 0.001 0.1 _l•o 0.1 0.1 v 
loL=4 mA 4.5V 0.17 0.26 .s.-:r 0.4 0.33 

loL=5.2 mA 6V 0.15 0.26 £ 0.4 0.33 

llH V1 =Vee 6V 0.1 100 "<'.: 1000 1000 nA 

Q inputs 6V -50 -90 -160 -140 µA 
l1L V1 =0 

All other inputs 6V --0.1 -100 -1000 -1000 nA 

ice V1 =Vccoro, lo=O 6V 4BO 700 1300 1100 µA 

Ci 2 V to 6 V 3' 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otherwise noted) {see Figure 1) 

FROM TO TA= 2s•c 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 130 

!pd P orQ Any 4.5V 26 

6V 22 

2V 3B 

It Any 4.5V B 

6V 6 

operating characteristics, TA = 25°C 
PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW Information concerns products In the formative or 
d01ign phaae ot development CharaCterlatic dala and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC682 SN74HC682 
UNIT 

MAX MIN MAX MIN MAX 

275 413 344 

55 ,.;'\BB 69 ns 

47 -°-~-470 5B 

75 s;;<t::~~'""~ 110 95 

15 qv 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 40 pF 
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SN54HC682, SN74HC682 
8-BIT MAGNITUDE COMPARATORS 

SCLS018B - MARCH 1984- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output ___, Test 
Under Test ...L Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% '1\,,5007.- - - - - ::c 
In-Phase 

Output 

I+ tPLH 1 14- tPHL ~ 
I 1...r~-'f"--~-s::i--- voH 
I 5001. I 9o% I 9oo;. I 50% 

10% I I I 10% VoL 
I -+I /4- tr I ~ 14--- tt 
~ tpHL -.i j4- tPLH ~ 

---~......,s../ 90o/co VoH 
Out-of-Phase 9oo;. I 500/o 

Ou~ut I 1'-"'1-0o/c_. ___ ......,.._ 

~ j4--tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-578 

B. Phase relationships between wavefonns were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 0, tr = 6 ns, If = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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• Compare Two 8-Blt Words 

• Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPS 

description 

These magnitude comparators perform 
comparisons of two 8-bit binary or BCD words. 
These devices provide P = Q and P > Q outputs. 

The SN54HC684 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC684 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

DATA OUTPUTS 
INPUTS 

P,Q P:Q P>Q 

P=Q L H 

P>Q H L 

P<Q H H 

The P < Q function can be 
generated by applying P = Q 
and P > Q to a 2-input NAND 
gate. 

~ThxAs 
INSTRUMENTS 

SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 

SCLS340 - MARCH 1996 

SN54HC684 ... J OR W PACKAGE 
SN74HC684 •.. OW ORN PACKAGE 

(TOPVIEW) 

P>O Vee 
PO P=O 
00 3 07 
P1 P7 
01 06 
P2 P6 
02 05 
P3 P5 
03 04 

GND 11 P4 

SN54HC684 ... FK PACKAGE 
(TOP VIEW) 

P1 
01 
P2 
02 
P3 

lo 0 10 O o A O II 
Cc.. c..> c.. 

07 
P7 
06 
P6 
05 

Copyright© 1996, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-579 



SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 

SCLS340- MARCH 1996 

logic symbolt 

PO 

P1 

P2 

P3 

P4 

P5 

P6 

P7 

QO 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

2 

4 

6 

8 

11 

13 

15 

17 

3 

5 

7 

9 

12 

14 

16 

18 

O ..._ COMP 

>P P:Q I:::.. 

7 

0...., 

>a P>Q I:::.. 

7/ 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

5-580 

~lExAs 
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logic diagram (positive logic) 

~TEXAS 
INSTRUMENTS 

SN54HC684,SN74HC684 
8-BIT MAGNITUDE COMPARATORS 

SCLS340 - MARCH 1996 
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SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 

SCLS340- MARCH 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 V to 7 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 V to V cc + 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< O or Vo > V cc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . . . . . . . . . . . . . . . . . 1 .3 W 
Storage temperature range, T519 ............•....•...••....•...••.......••...•..••. -65°C to 1506C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other .conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 15o•e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) times 

TA Operating free-air temperature 

PRODUCT PREVIEW lnformauon concerns products In the formative or 
design phase of development Characterietlc data and other 
speclftcatlons are design goals. Texas lnatrumants reserves Iha right to 
change or discontinue these products without notice. 

vee=2v 

vee=4.5V 

vee=sv 

vee=2v 

vee=4.5V 

vee=6V 

Vee=2V 

Vee= 4.5 v 

Vee=6 v 

~TEXAS 
INSTRUMENTS 

SN54HC684 

MIN NOM MAX 

2 5 6 

1.5 

3.15 

4.2 IE._ 
0 ..it.~ 0.5 

0 L 1.35 

0 .fl. 1.8 

OK Vee 

§l Vee 

"1l" 1000 

0 500 

0 400 

-55 125 

5-582 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74HC684 

MIN NOM 
UNIT 

MAX 

2 5 6 v 

1.5 

3.15 v 

4.2 

0 0.5 

0 1.35 v 

0 1.8 

0 Vee v 

0 Vee v 

0 1000 

0 500 ns 

0 400 

-40 85 ·e 



SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 

SCLS340 - MARCH 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 25°C SN54HC684 SN74HC684 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IQH =-20 µA 4.5 v 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 
IQH =-4 mA 4.5V 3.98 4.30 3.7 z 3.84 

IQH =-5.2 mA 6V 5.48 5.80 5.2 J]£_ 5.34 

2V 0.002 0.1 £0.1 0.1 

IQL=20 µA 4.5V 0.001 0.1 12 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 .it 0.1 0.1 v 
IQL=4 mA 4.5V 0.17 0.26 :£ 0.4 0.33 

IQL=5.2 mA 6V 0.15 0.26 
··:::., 

0.4 0.33 

l1H V1 =Vee 6V 0.1 100 1000 1000 nA 

l1L V1=0 6V -0.1 -100 -1000 -1000 nA 

ice V1 =Vee oro, IQ=O 6V 8 160 80 µA 

Cj 2 V to 6 V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 130 

tpd P orQ Any 4.5V 26 

6V 22 

2V 38 

tt Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

PARAMETER 

c Power dissipation capacitance 

PRODUCT PREVIEW lnfonnatlon concerns products In the formative or 
design phase of developrnenl Characteristic data and other 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or dlscondnue these products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX 

275 

55 

47 

75 

15 

13 

SN54HC684 SN74HC684 

MAit< 
UNIT 

MIN MIN MAX 

c:ffa 344 

iif! 88 69 ns 

t..,"" 70 58 .if.... 
i!:.q"' 110 95 

.£29 22 19 ns 

l';z 19 16 

TEST CONDITIONS TYP UNIT 

No load 40 pF 
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SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 

SCLS340- MARCH 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input_..{ 50% }.,;;.- - - - - ::C 

In-Phase 
Output 

I+- tPLH --.I ~ tPHL ~ 
I I~--+----..,;--- voH 
I 50% I 90% I 90% I 50% 

10% I I I 10% voL 
J ~ 14"- tr J --.i 14- tt 
J4- tPHL ~ j4- tPLH -.j 

-----.. 1 
Out-of-Phase 90% I 50% 

Output I ,._1.-0• .. v. _____ -=-
~ ~tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-584 

8. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR :5 1 MHz, Zo = 50 n, tr = 6 ns, tf = 6 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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• Compare Two 8-Blt Words 

• Package Options Include Plastic 
Small-Outline (OW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 

These identity comparators perform comparisons 
of two 8-bit binary or BCD words. An 
output-enable (OE) input may be used to force the 
output to the high level. 

The SN54HC688 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC688 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA 
OE P:Q 

P,Q 

P=Q L L 

P>Q x H 

P<Q x H 

x H H 

:~~:~~:~: ::=~.~~~ :l~~t::~i:: 
slandard warranty. Production processing - not necesss~ly Include 
testing of all parame1819. ~ThxAs 

INSTRUMENTS 

SN54HC688,SN74HC688 
8-BIT IDENTITY COMPARATORS 

SCLS01 OA - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC688 ••• J OR W PACKAGE 
SN74HC688 ..• OW ORN PACKAGE 

(TOP VIEW) 

Vee 
PO P=O 
00 07 
P1 P7 
01 06 

P6 
05 

P3 P5 
03 04 

GND 

SN54HC688 ..• FK PACKAGE 
(TOPVIEW) 

P1 
01 
P2 
02 
P3 

010 0 0 IW 0 II Oa.O>a.. 

07 
P7 
06 
P6 
05 

Copyright© 1996, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 5-585 



SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 

SCLS01 QA- DECEMBER 1982 - REVISED JANUARY 1996 

logic symbolt 

PO 

P1 

P2 

P3 

P4 

PS 

P6 

P7 

QO 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

1 

2 

4 

6 

8 

11 

13 

15 

17 

3 

5 

7 

9 

12 

14 

16 

18 

_DJ EN 
COMP 

0 

>P 

7 ,, P:Q 

0' 

>a 

7 ,, 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagram (positive logic) 

OE 

PO 

QO 

P1 

Q1 

P2 

Q2 

P3 

Q3 

P4 

Q4 

PS 

QS 

P6 

Q6 

P7 

Q7 

5-586 

2 

3 

4 

5 

6 

7 

8 

9 

11 

12 

~ 4 

15 

16 

17 

18 

~ThxAs 
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SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 

SCLS010A- DECEMBER 1982- REVISED JANUARY 1996 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 v 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package . . . . . .. . . . . . . . . . . . . . 1.3 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 

recommended operating conditions 

Vee Supply voltage 

V1H High-level input voltage 

V1L Low-level input voltage 

V1 Input voltage 

Vo Output voltage 

It Input transition (rise and fall) time 

TA Operating free-air temperature 

SN54HC688 

MIN 

2 

Vee=2v 1.5 

Vee=4.5V 3.15 

Vee=6V 4.2 

vee=2V 0 

vee = 4.5 v 0 

vee=sv 0 

0 

0 

Vee=2V 0 

Vee= 4.5 v 0 

vee=BV 0 

-55 

-!!1 TEXAS 
INSTRUMENTS 

NOM 

5 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74HC688 
UNIT 

MAX MIN NOM MAX 

6 2 5 6 v 

1.5 

3.15 v 

4.2 

0.5 0 0.5 

1.35 0 1.35 v 

1.8 0 1.8 

Vee 0 Vee v 

Vee 0 Vee v 

1000 0 1000 

500 0 500 ns 

400 0 400 

125 -40 85 'e 
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SN54HC688, SN74HC688 
S·BIT IDENTITY COMPARATORS 

SCLS010A- DECEMBER 1982 - REVISED JANUARY 1996 

electrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
TA=25°C SN54HC688 SN74HC688 

vcc UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

loH·-20µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H orV1L 6V 5.9 5.999 5.9 5.9 v 
loH·-4mA 4.5V 3.98 4.3 3.7 3.84 

IOH=-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20µA 4.5V 0.001 0.1 0.1 0.1 

Vol V1 • V1H or V1L 6V 0.001 0.1 0.1 0.1 .v 
IOL·4mA 4.5V 0.17 0.26 0.4 0.33 

IOL•5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 = Vccoro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vccoro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pF 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) . 

FROM TO TA=25°C SN54HC688 SN74HC688 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN MAX MIN MAX 

2V 113 210 313 265 

PorQ P=Q 4.5V 30 42 63 53 

6V 24 36· 53 45 
lpd 

2V 66 120 
ns 

179 151 

OE P=Q 4.5V 16 . 24 36 30 

6V 14 20 30 26 

2V 38 75 110 95 

It Any 4.5V 8 15 22 19 ns 

6V 6 13 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capaci!ance No load 40 pF 

~lExAs 
INSTRUMENTS 
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SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 

SCLS010A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_j 50% ~;;.-----::c 

In-Phase 
Output 

I+ tPLH -.i ~ tPHL ~ 
I l~~-+-~~ci--- VoH 
I 50% I 90% I 9o% I 50% 

10% I I I 10% voL 
J -+I J4- tr J ~ 14---- tf 
J4- tPHL ~ J4- tpLH ~ 

-----"'-I 
Out-of-Phase 90% I 50% 

Output I l'--'1 ... ~ .... v. ______ __ 
___., j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 0, tr s 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tpHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
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SN54HC4020,SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 

• Package Options Include Plastic 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPS 

description 

These devices are 14-stage binary ripple-carry 
counters that advance on the negative-going 
edge of the clock pulse. The counters are reset to 
zero (all outputs low) independently of the clock 
(CLK) input when the clear (CLR) input goes high. 

The SN54HC4020 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC4020 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

RCTR14 
9 r o 
7 

3 
5 

4 
4 

CLR 
11 6 

CT:O 
13 

CT 12 
10 

" 14 CLK 

15 

1 

2 

3 
13 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

~TEXAS 
INSTRUMENTS 

SCLS158A - DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC4020 •.. J OR W PACKAGE 
SN74HC4020 .•. D ORN PACKAGE 

(TOPVIEW) 

QL 16 Vee 
QM 2 15 QK 

QN 3 14 OJ 
QF 4 13 QH 

QE 5 12 01 
QG 6 11 CLR 
Oo 7 10 CLK 

GND 8 

SN54HC4020 ... FK PACKAGE 
(TOP VIEW) 

:::;,: --'O 8:.:: 
0 0 Z::> 0 

QN 
3 2 1 20 19 

OJ 4 18 

QF 5 17 QH 
NC 6 16 NC 
QE 7 15 01 
QG 8 14 CLR 

910111213 

OCIO<~ 

OtfiZOc} 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS158A - DECEMBER 1982 - REVISED JANUARY 1996 

logic diagram (positive logic) 

Pin numbers shown are for the D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-592 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

vee=2V 

V1H High-level input voltage Vee=4.5V 

Vee= 6V 

Vee=2 v 

V1L Low-level input voltage Vee =4.5V 

Vee =6V 

V1 Input voltage 

Vo Output voltage 

vee=2V 

It Input transition (rise and fall) time Vee= 4.5 v 

Vee= sv 

TA Operatihg free-air temperature 

SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS158A-DECEMBER 1982- REVISED JANUARY 1996 

SN54HC4020 SN74HC4020 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 •e 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

VoH 

VOL 

11 

Ice 

ei 

TEST CONDITIONS 

loH=-20µA 

V1 = V1H or V1L 

loH=-4 mA 

loH =-5.2 mA 

loL=20 µA 

V1 = V1H or V1L 

loL=4mA 

loL=5.2 mA 

V1 =Veeoro 

V1 =Veeoro, lo=O 

TA= 2s·c 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

6V ±0.1 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 
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SN54HC4020 SN74HC4020 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pF 
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SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS158A- DECEMBER 1982 - REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA =25'C SN54HC4020 SN74HC4020 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 5.5 0 3.7 0 4.3 

fclock Clock frequency 4.5V 0 28 0 19 0 22 MHz 

6V 0 33 0 22 0 25 

2V 90 135 115 

CLK high or low 4.5V 18 27 23 

6V 15 23 20 
tw Pulse duration ns 

2V 70 105 90 

CLR high 4.5V 14 21 18 

6V 12 18 25 

2V 60 90 75 

lsu Setup time, CLR inactive before CLKJ, 4.5V 12 18 15 ns 

6V 10 15 13,, 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA: 25'C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP 

2V 5.5 10 

fmax 4.5 v 28 45 

6V 33 53 

2V 62 

tpd CLK QA 4.5 v 16 

6V 12 

2V 63 

tPHL CLR Any 4.5V 17 

6V 13 

2V 28 

It Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-594 

PARAMETER 
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SN54HC4020 SN74HC4020 
UNIT 

MAX MIN MAX MIN MAX 

3.7 4.3 

19 22 MHz 

22 25 

150 225 190 

30 45 38 ns 

26 38 32 

140 210 175 

28 42 35 ns 

24 36 30 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 88 pF 



SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS158A- DECEMBER 1982-REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

Reference ~I SO% 
Input /i -----, 

LOAD CIRCUIT 

*- tsu-+! 
I 

Data I - 9-0-%------oc---- Vee 

Input 1 3~· i 

Input 

In-Phase 
Output 

Out-of-Phase 
Output 

_J( so% \so;.----- ::c 
~ tPLH --i 14- tPHL -+j 
I 1------__, ___ VoH 
I 50% I 90% I 90% I 50% 

10% I I I 10% VoL 
I ~ 14--- tr I -.i I+- tf 
~ tPHL -.i 14- tPLH ~ 

90•'- I I 9"'"o VoH 
70 I 50% U7C 

I 10% -t--- VoL 

---*I j4- tf ~ 14- tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

----.! !'--- tr 

VOLTAGE WAVEFORMS 
SETUP AND INPUT RISE AND FALL TIMES 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR ~ 1 MHz, Zo = 50 Q, Ir= 6 ns, If= 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• Package Options Include Plastic 
Small-Outline (D}, Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK}, and 
Standard Plastic (N) and Ceramic (J) 
300-mll DIPs 

description 

The 'HC4040 are 12-stage asynchronous binary 
counters with the outputs of all stages available 
externally. A high level at the clear (CLR) input 
asynchronously clears the counter and resets all 
outputs low. The count is advanced on a 
high-to-low transition at the clock (CLK) input. 
Applications include time-delay circuits, counter 
controls, and frequency-dividing circuits. 

The SN54HC4040 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC4040 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

RCTR12 

"' 0 
9 

7 

6 

5 

CLR 
11 3 

CT:O 
2 

10 
CT< 4 

" 13 CLK 

12 

14 

15 

1 
" 11 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS160A- DECEMBER 1982 - REVISED JANUARY 1996 

SN54HC4040 ••• J OR W PACKAGE 
SN74HC4040 ••• D, DB, N, OR PW PACKAGE 

(TOP VIEW) 

QL 1 Vee 
QF 2 QK 

QE 3 OJ 
QG 4 QH 

Oo 5 01 
Oc 6 11 CLR 
Os 7 CLK 

GND 8 QA 

SN54HC4040 ••• FK PACKAGE 
(TOP VIEW) 

QE 
3 2 1 20 19 

OJ 4 18 

QG 5 17 QH 

NC 6 16 NC 
Oo 15 01 
Oc CLR 

NC - No internal connection 

~~c:1coO:ro~1: ::=:.~;.a:,: :l~=:::n:': 
standard warranty. Produe11on processing does not necessarily Include 
fllltlngofallparamat811. -!J1 TEXAS 

INSTRUMENTS 

Copyright ©l 1996, Texas Instruments Incorporated 
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SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS160A- DECEMBER 1982 - REVISED JANUARY 1996 

logic diagram (positive logic) 

Pin numbers shown are for the D, DB, J, N, PW, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1<0 or Vi> Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

DB package ................. 0.55 W 
N package . . . . . . . . . . . . . . . . . . .. 1.1 W 
PW package .................. 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-598 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

vcc=2v 

V1H High-level input voltage Vee= 4.5 v 

Vcc-6 v 

vcc = 2 v 

V1L Low-level input voltage vcc = 4.5 v 

vcc • 6 v 

V1 Input voltage 

Vo Output voltage 

Vcc=2V 

tit Input transition (rise and fall) time Vee= 4.5 v 

Vee= 6 v 

TA Operating free-air temperature 

SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS160A- DECEMBER 1982- REVISED JANUARY 1996 

SN54HC4040 SN74HC4040 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 3.15 v 

4.2 4.2 

0 0.5 0 0.5 

0 1.35 0 1.35 v 

0 1.8 0 1.8 

0 Vee 0 Vee v 

0 Vee 0 Vee v 

0 1000 0 1000 

0 500 0 500 ns 

0 400 0 400 

-55 125 -40 85 ·c 

t If this device is used in the threshold region (from V1Lmax = 0.5 Vto V1Hmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at It= 1000 ns and Vee= 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

TA= 2s·c SN54HC4040 SN74HC4040 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

2V 1.9 1.998 1.9 1.9 

IOH=-20 µA 4.5V 4.4 4.499 4.4 4.4 

VoH V1 = V1H or V1L 6V 5.9 5.999 5.9 5.9 v 

loH=-4 mA 4.5V 3.98 4.3 3.7 3.84 

loH=-5.2mA 6V 5.48 5.8 5.2 5.34 

2V 0.002 0.1 0.1 0.1 

loL=20 µA 4.5V 0.001 0.1 0.1 0.1 

VoL V1 = V1H or V1L 6V 0.001 0.1 0.1 0.1 v 

loL=4mA 4.5V 0.17 0.26 0.4 0.33 

loL=5.2mA 6V 0.15 0.26 0.4 0.33 

11 V1 =Vee oro 6V ±0.1 ±100 ±1000 ±1000 nA 

ice V1 =Vee oro, lo=O 6V 8 160 80 µA 

Ci 2Vto6V 3 10 10 10 pf 

~ThxAs 
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SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS160A- DECEMBER 1982- REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°C SN54HC4040 SN74HC4040 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 5.5 0 3.7 0 4.3 

fclock Clock frequency 4.5V 0 28 0 19. 0 22 MHz 

6V 0 33 0 22 0 25 

2V 90 135 115 

CLK high or low 4.5V 18 27 23 

6V 15 23 20 
lw Pulse duration ns 

2V 70 105 90 

CLR high 4.5V 14 21 18 

6V 12 18 15 

2V 60 90 75 

lsu Setup time, CLR inactive before CLK! 4.5V 12 18 15 ns 

6V 10 15 13 

switching characteristics over recommended operating free-air temperature range, CL= 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA= 2s·c 
PARAMETER 

PNPUT) (OUTPUT) Vee 
MIN TYP 

2V 5.5 10 

fmax 4.5V 28 45 

6V 33 53 

2V 62 

lpd CLK QA 4.5V 16 

6V 12 

2V 63 

IPHL CLR Any 4.5V 17 

6V 13 

2V 28 

It Any 4.5V 8 

6V 6 

operating characteristics, TA = 25°C 

c Power dissipation capacitance 

5-600 

PARAMETER 
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SN54HC4040 SN74HC4040 
UNIT 

MAX MIN MAX MIN MAX 

3.7 4.3 

19 22 MHz 

22 25 

150 225 190 

30 45 38 ns 

26 38 32 

140 210 175 

28 42 35 ns 

24 36 30 

75 110 95 

15 22 19 ns 

13 19 16 

TEST CONDITIONS TYP UNIT 

No load 88 pF 



SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 

SCLS160A- DECEMBER 1982 - REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

lnpU~50% 

I+ tpLH 

\;;:-----::e 
Vee 

Refer::,;~~-----150% '\__ 0 V 

In-Phase I 
Output I 

1 ~ tPHL ~ 
1..r-.=-;--~~::i--- VoH 

50% I 90% I 9o% I 50% 
10% I I I 10% VoL 

J --+! ~tr J ~ ~tt I+- tau ._ th --+I 
I I ota 1 ---Vee 

a 50% I 90% 90% I 50% 
lnput10% I I 10% 0 V 

-+I !+-tr --+J :.-- tf 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

J4- tPHL -.i j4- tPLH ~ 

90%,' 50% 
I 10% 

--+J j4-tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s 1 MHz, Zo = 50 o, Ir = 6 ns, If = 6 ns. 
C. For clock inputs, !max is measured when the input duty cycle is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC4060, SN74HC4060 
14-STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 

• Allow Design of Either RC or Crystal 
Oscillator Circuits 

• Package Options Include Plastic 
Small·Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mll DIPs 

description 

The 'HC4060 consist of an oscillator section and 
14 ripple-carry binary counter stages. The 
oscillator configuration allows design of either RC 
or crystal-oscillator circuits. A high-to-low 
transition on the clock (CLKI) input increments the 
counter. A high level at the clear (CLR) input 
disables the oscillator (CLKO goes high and 
CLKOgoes low) and resets the counter to zero (all 
Q outputs low). 

The SN54HC4060 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN? 4HC4060 is characterized for 
operation from -40°C to 85°C. 

logic symbolt 

RCTR14 
(" 3 

-I> 1.JJ'+ 

CT< 

9 
12 

CLR CT:O 11 

..... 13 

~ & 

11 
CLKI Z1 

7 

5 

4 

6 

14 

13 

15 

1 

2 

3 

b.. 10 

9 

ao 
QE 

Qf 

aa 
QH 

a, 
CJ 
QL 

QM 

QN 

CLKO 

CLKO 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for the D, J, N, and W packages. 

==ti"coO:to~1: :.C':,';. cu;::,: :l .C:O~n:,1:; 
standard warranty. Production proceaalng does not neceaaarily lncluda 
tasting of all parameters. ~TEXAS 

INSTRUMENTS 
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SN54HC4060 •.. J OR W PACKAGE 
SN74HC4060 ... D ORN PACKAGE 

(TOP VIEW) 

QL 1 16 Vee 
QM 2 15 OJ 
QN 3 14 QH 

Qf 4 13 a, 
QE 5 12 CLR 
QG 6 

Oo 7 10 CLKO 
GND 8 9 CLKO 

SN54HC4060 .•. FK PACKAGE 
(TOPVIEW) 

QN 4 

QF 5 

NC 6 

QE 7 

QG 8 

::::;: ..J () 8 --, 
0 0 Z;> 0 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

OtfjZ~~ 
o ci o o lo 

() () 

NC - No internal connection 

QH 

a, 
NC 
CLR 
CLKI 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC4060, SN74HC4060 
14-STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 

SCLS161A- DECEMBER 1982 - REVISED JANUARY 1996 

logic diagram (positive logic) 

CLR - 1-2---1 

Pin numbers shown are for the D, J, N, and W packages. 

absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package . . . . . . . . . . . . . . . . . . . . 1.1 W 
Storage temperature range, T519 .•....•.........•.••.......•....•..•....•.......... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-604 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC4060, SN74HC4060 
14·STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 

SCLS161A- DECEMBER 1982- REVISED JANUARY 1996 

recommended operating conditions 

SN54HC4060 SN74HC4060 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 2 5 6 2 5 6 v 

Vcc=2 v 1.5 1.5 

V1H High-level input voltage Vee= 4.5 v 3.15 3.15 v 

Vcc=SV 4.2 4.2 

vcc-2 v 0 0.5 0 0.5 

V1L Low-level input voltage Vcc=4.5V 0 1.35 0 1.35 v 
Vee= sv 0 1.8 0 1.8 

V1 Input voltage 0 Vee 0 Vee v 

Vo Output voltage 0 Vee 0 Vee v 

vcc=2v 0 1000 0 1000 

It Input transition (rise and fall) time Vcc=4.5V 0 500 0 500 ns 

Vee= 6V 0 400 0 400 

TA Operating free-air temperature -55 125 --40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER 

All outputs 

VoH 

Q outputs 

All outputs 

VOL 

a outputs 

11 

Ice 

Ci 

TEST CONDITIONS Vee 
TA= 2s•c 

V1 = V1H or V1L 

V1 = V1H or V1L 

V1 = V1H or V1L 

V1 = V1H or V1L 

V1 =Vee oro 

V1 =Vccoro, 

MIN TYP 

2V 1.9 1.998 

loH=-20µA 4.5V 4.4 4.499 

6V 5.9 5.999 

loH = --4 mA 4.5V 3.98 4.3 

loH=-5.2 mA 6V 5.48 5.8 

2V 0.002 

loL=20 µA 4.5V 0.001 

6V 0.001 

IOL=4 mA 4.5V 0.17 

IOL=5.2 mA 6V 0.15 

SV ±0.1 

lo=O 6V 

2Vto6V 3 

~TEXAS . 
INSTRUMENTS 
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SN54HC4060 SN74HC4060 

MAX MIN MAX MIN MAX 
UNIT 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 0.1 0.1 v 

0.26 0.4 0.33 

0.26 0.4 0.33 

±100 ±1000 ±1000 nA 

8 160 80 µA 

10 10 10 pf 
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SN54HC4060, SN74HC4060 
14·STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 

SCLS161A- DECEMBER 1982-REVISED JANUARY 1996 

timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 

TA=25°C SN54HC4060 SN74HC4060 
Vee UNIT 

MIN MAX MIN MAX MIN MAX 

2V 0 5.5 0 3.7 0 4.3 

fclock Clock frequency 4.5V 0 28 0 19 0 22 MHz 

6V 0 33 0 22 0 25 

2V 90 135 115 

CLKI high or low 4.5V 18 27 23 

6V 15 23 20 
tw Pulse duration ns 

2V 90 135 115 

CLRhigh 4.5V 18 27 23 

6V 15 23 20 

2V 160 240 200 

tsu Setup time, CLR inactive before CLKIJ. 4.5V 32 48 40 ns 

6V 27 41 34 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C SN54HC4060 SN74HC4060 
UNIT PARAMETER 

(INPUT) (OUTPUT) Vee 
MIN TYP MAX MIN MAX MIN MAX 

2V 5.5 10 3.7 4.3 

fmax 4.5V 28 45 19 22 MHz 

6V 33 53 22 25 

2V 240 490 735 615 

tpd CLKI Oo 4.5V 58 98 147 123 ns 

6V 42 83 125 105 

2V 66 140 210 175 

lPHL CLR AnyQ 4.5V 18 28 42 35 ns 

6V 14 24 36 30 

2V 28 75 110 95 

tt Any 4.5V 8 15 22 19 ns 

6V 6 30 19 16 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

c Power dissipation capacitance No load 88 pf 

~1ExAs 
INSTRUMENTS 
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SN54HC4060, SN74HC4060 
14-STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 

SCLS161A-DECEMBER 1982- REVISED JANUARY 1996 

PARAMETER MEASUREMENT INFORMATION 

From Output ___, Test 
Under Test _L Point 

Reference L 
Input /j 50o/o 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

Input _j 50% \;~----- ::C 

14- tPLH ._.i 14-- tPHL ~ 
ln·Phase 

Output 

Out·of·Phase 
Output 

I . 6r- I b-- VoH I 50%-/" ! 90% I 90% I 50% 
I 1o%_ I I I 10% VoL 
I --.i 14-- tr 1 --+! 14- tr 
J4- tPHL ~ j4- tPLH ~ 

I ~VoH 90o/o 1\ ~Oo/o 50% I 90% 
j ~""_ 1 ... 0% ...... ___ 1.,.0o/c,..o_._F-t--- VoL 

--+! j4- tf ~ 14- tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

----..JI 
I+ tsu ~ 
I 

Data I - 9-0o/c-.-------
lnput 50% I 

10% I 
-.J 14'-tr 

VOLTAGE WAVEFORMS 
SETUP AND INPUT RISE AND FALL TIMES 

B. Phase relationships between wavefonns were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PAR ,s; 1 MHz, Zo • 50 0, Ir • 6 ns, If= 6 ns. 

C. For clock inputs, fmax is measured when the input duty cycle Is 50%. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. IPLH and IPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC4060, SN74HC4060 
14-STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 

SCLS161A- DECEMBER 1982 - REVISED JANUARY 1996 

CONNECTING AN RC OSCILLATOR CIRCUIT TO THE 'HC4060 

The 'HC4060 consist of an oscillator section and 14 ripple-carry binary counter stages. The oscillator configuration 
allows design of either RC or crystal-oscillator circuits. 

When an RC oscillator circuit is implemented, two resistors and a capacitor are required. The components are 
attached to the terminals as shown below: 

1 16 
2 15 
3 14 
4 13 
6 12 
6 11t---U-'VVV--. 
7 101---u-""",.... 
8 9 >---<J---1 

To determine the values of capacitance and resistance necessary to obtain a specific oscillator frequency (f), use this 
formula: 

f - 1 
- 2(R1)(C)(~~= + 0.693) 

If R2 > > R1 (i.e., R2 = 10R1), the above formula simplifies to: 

f = 0.455 
RC 

~ThxAs 
INSTRUMENTS 
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SN74HC4066 
QUADRUPLE BILATERAL ANALOG SWITCH 

• High Degree of Linearity 
• High On-Off Output Voltage Ratio 
• Low Crosstalk Between Switches 
• Low On-State Impedance -

Typically, 50 n at Vee= 6 v 
• Individual Switch Controls 
• Extremely Low Input Current 
• Package Options Include Plastic 

Small-Outline (D), Plastic Shrink 
Small-Outline (DB), and Thin Shrink 
Small-Outline (PW) Packages, and 
Standard Plastic (N) 300-mll DIPs 

description 

SCLS325A- MARCH 1996 - REVISED JULY 1996 

D, DB, PW, OR N PACKAGE 
(TOP VIEW) 

1A Vee 
18 1C 
28 4C 
2A 11 4A 
2C 48 
3C 38 

GND 3A 

The SN? 4HC4066 is a silicon-gate CMOS quadruple analog switch designed to handle both analog and digital 
signals. Each switch permits signals with amplitudes of up to 6 V (peak) to be transmitted in either direction. 

Each switch section has its own enable input control (C). A high-level voltage applied to C turns on the 
associated switch section. 

Applications include signal gating, chopping, modulation or demodulation (modem), and signal multiplexing for 
analog-to-digital and digital-to-analog conversion systems. 

The SN74HC4066 is characterized for operation from -40°C to 85°C. 

logic symbolt 

1C 

1A 

2C 

2A 

3C 

3A 

4C 

4A 

13 

1 

5 

4 

6 

8 

12 

11 

...._n_.. .. 
n ... 

...._n_.. ..... 
n ... 

FUNCTION TABLE 
(each switch) 

INPUT 
CONTROL SWITCH 

(C) 

L OFF 

H ON 

X1 ..n 1 
1 

..... 
n ++ 
n •• 
n ._. 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and I Ee Publication 617-12. 

~TEXAS 
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2 

3 

9 

10 

1B 

2B 

3B 

4B 

Copyright© 1996, Texas Instruments Incorporated 
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SN74HC4066 
QUADRUPLE BILATERAL ANALOG SWITCH 

SCLS325A- MARCH 1996 - REVISED JULY 1996 

logic diagram, each switch {positive logic) 

A 

Vee 

B 
e 

One of Four Switches 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee (see Note 1) .............................................. -0.5 v to 7 v 
Control-input diode current, 11 (V1<0 or V1 > V cc) ........................................... ±20 mA 
1/0 port diode current, 11 (V1 < O or V110 <Vee) .............................................. ±20 mA 
On-state switch current (V110 =Oto Vee) .................................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
N package .................... 1.1 W 

Storage temperature range, Tstg . . .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . .. .. . . . . . . . . -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. All voltages are with respect to ground unless otherwise specified. 
2. The maximum power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils, except 

for the N package, which has a trace length of zero. 

recommended operating conditions 
MIN NOM MAX UNIT 

Vee Supply voltage 2:J: 5 6 v 
V110 1/0 port voltage 0 Vee v 

Vee=2 v 1.5 Vee 

V1H High-level input voltage, control inputs Vee= 4.5 v 3.15 Vee v 
Vee=e v 4.2 Vee 

Vee=2V 0 0.3 

V1L Low-level input voltage, control inputs Vee=4.5 v 0 0.9 v 
Vee=6 v 0 1.2 

Vee=2V 1000 

tt Input rise/fall time Vee=4.5V 500 ns 

Vee =6V 400 

TA Operating free-air temperature -40 85 'e 

:J: With supply voltages at or near 2 V, the analog switch on-state resistance becomes very nonlinear. It is recommended that only digital signals 
be transmitted at these low supply voltages. 

5-610 
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SN74HC4066 
QUADRUPLE BILATERAL ANALOG SWITCH 

SCLS325A- MARCH 1996 - REVISED JULY 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vee 
TA= 2s0 c 

MIN 
MIN TYP MAX 

2V 150 

Ron On-state switch resistance IT·-1 mA,V1=0toVcc. 4.5V 50 85 
Ve= V1H. (see Figure 1) 

6V 30 

2V 320 

Ron(p) Peak on resistance V1 =Vee or GND, Ve= VIH• 4.5V 70 170 
IT--1 mA 

6V 50 

11 Control input current Vc=OorVcc 6V ±0.1 ±100 

ls off Off-state switch leakage current 
V1 =Vee or o, Vo= Vee or o, 

6V ±0.1 
Ve= VIL· (see Figure 2) 

Ison On-state switch leakage current 
V1 =Vee oro, Ve= V1H. 6V ±0.1 
(see Figure 3) 

ice Supply current V1 =OorVcc. lo=O 6V 2 

A or B 9 
Ci Input capacitance ~ 5V 

3 10 

Ct 
Feedthrough 

AtoB V1=0 0.5 
capacitance 

Co Output capacitance AorB 5V 9 

switching characteristics over recommended operating free-air temperature range 

PARAMETER FROM 
(INPUT) 

tPLH· Propagation 
A or B 

tpHL delay time 

tpzH, Switch 
c 

tpzL turn-on time 

tpLZ, Switch 
c 

tpHz turn-off time 

Control 
f1 input c 

frequency 

Control 
feedthrough c 
noise 

TO TEST 
(OUTPUT) CONDITIONS Vee 

BorA 

AorB 

A or B 

Aor B 

A orB 

2V 
CL= 50pF, 4.5V 
(see Figure 4) 

6V 

RL=1k0, 2V 

CL= 50 pF, 4.5V 
(see Figure 5) 6V 

RL= 1 kO, 2V 

CL= 50 pF, 4.5V 
(see Figure 5) 6V 

CL= 15 pF, 2V 
RL = 1 kO, 
Ve= Vee or GND, 4.5V 
Vo=Vcd2, 
(see Figure 6) 6V 

CL= 50 pF, 
4.5V 

Rin = RL = 600 0. 
Ve= Vee or GND, 
fin= 1 MHz, 
(see Figure 7) 

6V 

~TEXAS 
INSTRUMENTS 
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TA :2s0 c 
MIN 

MIN TYP MAX 

10 60 

4 12 

3 10 

70 180 

21 36 

18 31 

50 200 

25 40 

22 34 

15 

30 

30 

15 

20 

MAX UNIT 

106 0 

215 0 

±1000 nA 

±5 µA 

±5 µA 

20 µA 

10 
pF 

pF 

pF 

MAX UNIT 

75 

15 ns 

13 

225 

45 ns 

38 

250 

50 ns 

43 

MHz 

mV 
(rms) 
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SN74HC4066 
QUADRUPLE BILATERAL ANALOG SWITCH 

SCLS325A-MARCH 1996- REVISED JULY 1996 

operating characteristics, Vee= 4.5 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL•50pF, f· 1 MHz 

Minimum through bandwidth, A to B orBtoAt [20 log (VoJV1ll ·-3 dB 
CL·50pF, AL• 6000, 
VcaVcc. (see Figure 8) 

Crosstalk between any switches:!: CL·10pF, · AL·500. 
fin• 1 MHz, (see Figure 9) 

Feedthrough, switch off, A to B or B to A:I: 
CL·50pF, AL•6000, 
~n· 1 MHz, (see Rgure 10) 

Amplftude distqrtion rate, A to. B or B to A CL·50pF, RL· 10ko, 
~n· 1 kHz, (see Figure 11) 

t Adjust the input amplitude for output• 0 dBm at f • 10 kHz. Input signal must be a sine wave. 
:I: Adjust the input amplitude for output. O dBm at f. 1 MHz. Input signal must be a sine wave. 

5-612 

PA.RAMETER MEASUREMENT INFORMATION 

V1 =Vee -----t 

+ 

Vee 

Vee 

(ON) 

GND 

t--->--- Vo 

1.0mA 

Vi-o 
RON= 10-a 0 

Figure 1. On-State Resistance Test Circuit 

A 

Vc=V1L --~ 

Vs=VA-Ve 

Vee 

Vee 

(OFF) 

GND 

CONDITION 1: VA= 0, Ve= Vee 
CONDITION 2: VA= Vee. Ve= 0 

e 

Figure 2. Off-State Switch Leakage Current Test Circuit 

~lEXAs 
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TYP UNIT 

45 pF 

30 MHz 

45 dB 

42 dB 

0.05% 



SN74HC4068 
QUADRUPLE BILATERAL ANALOG SWITCH 

SCL.S326A- MARCH 111118 - REVISED JULY 111118 

PARAMETER MEASUREMENT INFORMATION 

Vee 

Vee 
(ON) 

GND 

VA= Vee TO GND 

i---B 

Open 

Figure 3. On-State Leakage Current Test Circuit 

V1 
AorB 

Vo 
BorA 

VOLTAGE WAVEFORMS 

Figure 4. Propagation Delay Time, Slgnal Input to Signal Output 

~lExAs 
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SN74HC4066 
QUADRUPLE BILATERALANALOG SWITCH 

SCLS325A-MARCH 1996- REVISED JULY 1996 

S1 

1 

5-614 

Ve 

son 

PARAMETER MEASUREMENT INFORMATION 

Vee 

Vee 

GND 

TEST CIRCUIT 

CL T SOpF 

TEST 

IPZL 
IPZH 
IPLZ 
IPHZ 

S1 
GND 
Vee 
GND 
Vee 

Vee~--.. Vee~--
vc 50% 50% 

OV L -' ov 
~ IPZL IPZH ~ ~ 

I I 
VoH ~ VoH ------171--:i.---

Vo 50% / 50% 
VoL ----- VoL ----

(IPZL· lpzH) 

Vee ~!io<>h. 
Ve OV ----~ 

Vcc=t_ 
50% 

ov ---
I I 

IPLZ~ j4- IPHZ -.: i.-
VoH ----y. 

Vo 10% 
VoL 

VoH --{ 90% 

Vol----~ 
(IPLZ• lpHZ) 

VOLTAGE WAVEFORMS 

Figure 5. Switching Time (tpzL, tpLz, tpzH, tpHz), Control to Signal Output 
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SN74HC4066 
QUADRUPLE BILATERAL ANALOG SWITCH 

SCLS325A-MARCH 1996-REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

Vee 

Ve 

Vee Vo 

Vcc=r-\__-
Vc 

ov 

V1 =Vee ------t 

Vee 

Ve 
-::- -::- Vee 

V1 
R1n GND 

6000 

Vccf2 -::-

Vc=Vcc 

GND CL I 15pF 

Figure 6. Control Input Frequency 

RL CL 

---6-0 ... 0 Q I 50 pF 

Vccf2 

Figure 7. Control Feedthrough Noise 

Vee 

': r :,,.o_o __ V_1 :--~.-N~---.... ,,. __ :J-.... 0 I ;:-,, Vo 

-=- vcc12 -=- vcc12 

Figure 8. Minimum Through Bandwidth 

~TEXAS 
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(f = 1 MHz) 

tr=t1=6ns 

(V1 = O dBm at f = 1 O kHz) 
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SN74HC4066 
QUADRUPLE BILATERAL ANALOG SWITCH 

SCLS325A- MARCH 1996- REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

5-616 

Vee 

Vc=Vcc 

V1 Vee ··:r (ON) Vo1 
0.1 µF R1n GND RL CL son &0on 6000 I50pF 

":- VccJ2 

N V1 
Vee 

Vc:GND 

Vee (V1=0 dBm atf = 1 MHz) 

(OFF) Voz 

R1n GND RL CL 
eoon 6000 I 50pF 

":-
":- VccJ2 

Figure 9. Crosstalk Between Any Two Switches 

Vc:GND 

0.1 µF 

f1n:r 500 R1n 
6000 

-:- VccJ2 

Vc=Vcc 

Vee 

Vee 
(ON) 
GND 

Vee 

Vee 
(ON) 
GND 

---------Vo 

VccJ2 

Figure 10. Feedthrough, Switch Off 

-----ill>---- Vo 

RL CL 

---10-kn I 50 pF 

VccJ2 

Figure 11. Amplitude Distortion Rate 
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(V1 = OdBm atf = 10 kHz) 

(V1 = o dBm atf = 10 kHz) 



• Operation From Very Slow Input 
Transitions 

• Temperature-Compensated Threshold 
Levels 

• High Noise Immunity 

• Same Pinouts as 'HCOS 

• Package Options Include Plastic 
Small-Outllne (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mll DIPs 

description 

Each circuit functions as a quadruple AND gate. 
They perform the Boolean function 

Y = A • B or Y = A+B in positive logic. 
Because of the Schmitt action, the inputs have 
different input threshold levels for positive- and 
negative-going signals. 

These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 

The SN54HC7001 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN7 4HC7001 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B y 

H H H 

L x L 

x L L 

~TEXAS 
INSTRUMENTS 

SN54HC7001, SN74HC7001 
QUADRUPLE POSITIVE-AND GATES 

WITH SCHMITI·TRIGGER INPUTS 
SCLS035A- MARCH 1984- REVISED JANUARY 1996 

SN54HC7001 ... J OR W PACKAGE 
SN74HC7001 ... D OR N PACKAGE 

(TOPVIEW) 

1A 1 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HC7001 ... FK PACKAGE 
(TOPVIEW) 

m<eoz13m 
..- ..- ........ "'l:j' 

1Y 4A 
NC NC 
2A 4Y 
NC NC 
28 38 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC7001, SN74HC7001 
QUADRUPLE POSITIVE-AND GATES 
WITH SCHMITT· TRIGGER INPUTS 
SCLS035A- MARCH 1984 - REVISED JANUARY 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

.If 

.If 

& 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram, each gate (positive logic) 

absolute maximum ratings over operating free-air temperature range:f: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < O or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-618 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

Vcc=2V 

V1H High-level input voltage Vcc=4.5V 

vcc=6V 

vcc=2 v 

V1L Low-level input voltage Vee= 4.5 v 

Vee= 6V 

V1 Input voltage 

Vo Output voltage 

TA Operating free-air temperature 

SN54HC7001, SN74HC7001 
QUADRUPLE POSITIVE-AND GATES 

WITH SCHMITT-TRIGGER INPUTS 
SCLS035A- MARCH 1984- REVISED JANUARY 1996 

SN54HC7001 SN74HC7001 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 
--"-

1.5 

3.15 lff 3.15 v 

4.2 tlf 4.2 

0 . ii:' 0.5 0 0.5 

0 -xr.. 1.35 0 1.35 v 

oJtr: 1.8 0 1.8 

.~ Vee 0 Vee v 

0 Vee 0 Vee v 

-55 125 -40 85 ·c 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

IOH =-20 µA 

VoH V1 = V1H or V1L 

loH=-4 mA 

loH=-5.2mA 

loL=20µA 

VOL V1 = V1H or V1L 

loL=4 mA 

loL=5.2mA 

VT+ 

Vr-

Vr+-Vr-

11 V1 = Vceoro 

ice V1=Vecoro, lo=O 

ei 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characterisdc data and other 
apeclflcatlons are design goals. Texas ln81rUments reserves the right to 
change or discontinue these products without notice. 

TA= 2s0 c Vee 
MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

2V 0.7 1.2 

4.5V 1.55 2.5 

6V 2.1 3.3 

2V 0.3 0.6 

4.5 v 0.9 1.6 

6V 1.2 2 

2V 0.2 0.6 

4.5V 0.4 0.9 

6V 0.5 1.3 

6V ±0.1 

6V 

2 V to 6 V 3 

~TEXAS 
INSTRUMENTS 

MAX 

0.1 

0.1 

0.1 

0.26 

0.26 

1.5 

3.15 

4.2 

1 

2.45 

3.2 

1.2 

2.1 

2.5 

±100 

2 

10 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC7001 SN74HC7001 
UNIT 

MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 

0.1 0.1 

(}+ 0.1 v 

J...Sfi.4 0.33 

_.Q_~"o.4 0.33 

0.71' 1.5 0.7 1.5 

1,5/f 3.15 1.55 3.15 v 

,~.1 4.2 2.1 4.2 

q 0.3 1 0.3 1 

0.9 2.45 0.9 2.45 v 

1.2 3.2 1.2 3.2 

0.2 1.2 0.2 1.2 

0.4 2.1 0.4 2.1 v 

0.5 2.5 0.5 2.5 

±1000 ±1000 nA 

40 20 µA 

10 10 pF 
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SN54HC7001, SN74HC7001 
QUADRUPLE POSITIVE-AND GATES 
WITH SCHMITT-TRIGGER INPUTS 
SCLS035A- MARCH 1984- REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) . 

SN54HC7001 SN74HC7001 FROM TO TA=25°C 
PARAMETER 

(INPUT) {OUTPUT) Vee Mg UNIT 
MIN TYP MAX MIN MIN MAX 

2V 60 130 .i1_~5 163 

tpc1 AorB y 4.5V 18 26 L_39 33 ns 

6V 14 22 7f._ 33 28 

2V 28 75 ~ 110 95 

It Any 4.5V 8 15 £ 22 19 ns 

6V 6 13 ""' 19 16 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
{see Note A) 

LOAD CIRCUIT 

---------.-:----Vee 
I 90% 

I 
J+-lr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

Input _j 50% 'is~ - - - - - ::c 
:.,_ lPLH -t>i 14-- lPHL ~ 

In-Phase 
Output 

1 1 .---------.--- voH 
I 50% I 90% I 90% I so% 

10% I I I 10% VoL 
I ~ 14'- tr I --+! 14-- tf 
J4'- lPHL -+j j4- lPLH ~ 

----,...,,._I 90"'• VoH 
Out-of-Phase 90% I 50% 7 ' 

Output I ,._1.-0° .. v. _____ '""F-

~ j+-tf 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR ~ 1 MHz, Zo = 50 n, Ir = 6 ns, !f • 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW lnfonnatlon concerns producll In the lonnatlve or 
deelgn phase or development Charactertsdc data and olh• 
speclftcatlons are deelgn goals. T- lnsll'umenll raeervae the rlght lo 
change or discontinue these products wtthout notice. ~ThxA.s 
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• Operation From Very Slow Input 
Transitions 

• Temperature-Compensated Threshold 
Levels 

• High Noise Immunity 
• Package Options Include Plastic 

Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK}, 
and Standard Plastic (N) and Ceramic 
(J} 300-mil DIPs 

description 

in these devices, each circuit functions as a 
quadruple NOR gate. They perform the Boolean 
function Y = A • B or Y = A + B in positive logic. 
However, because of the Schmitt action, the 
inputs have different input threshold levels for 
positive- and negative-going signals. 

These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 

The SN54HC7002 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC7002 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~:::i:::::u;; :,rren.:,: ~ re:1~:u:.:r:=o~~:n ~ 
Production proceoslng dces not neces11~1y Include 1111ting ot ~i 
parameters. 

INPUTS OUTPUT 
A B v 
H x L 

x H L 

L L H 

~TEXAS 
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SN54HC7002, SN74HC7002 
QUADRUPLE POSITIVE-NOR GATES 

WITH SCHMITT· TRIGGER INPUTS 
SCLS033B - MARCH 1984 - REVISED JULY 1996 

SN54HC7002 ... J OR W PACKAGE 
SN74HC7002 ... D OR N PACKAGE 

(TOPVIEW} 

1A 1 14 Vee 
18 2 13 48 
1Y 3 12 4A 
2A 4 11 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HC7002 ... FK PACKAGE 
(TOP VIEW) 

(.) 

~::5~::§?~ 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC7002, SN74HC7002 
QUADRUPLE POSITIVE-NOR GATES 
WITH SCHMITT-TRIGGER INPUTS 
SCLS0338- MARCH 1984.., REVISED JULY 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

E 

E 
~1 3 

1Y 

t:,,.. 6 
2Y 

t:,,.. 8 
3Y 

11 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram (positive logic) 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) .................................... ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5-622 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 

~TEXAS 
INSTRUMENTS 
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recommended operating conditions 

Vee Supply voltage 

Vee= 2 v 

V1H High-level input voltage Vcc=4.5V 

Vee= 6 v 

vcc=2v 

V1L Low-level input voltage Vcc=4.5V 

vcc = 6 v 

V1 Input voltage 

Vo Output voltage 

TA Operating free-air temperature 

SN54HC7002, SN74HC7002 
QUADRUPLE POSITIVE-NOR GATES 

WITH SCHMITT-TRIGGER INPUTS 
SCLS033B - MARCH 1984 - REVISED JULY 1996 

SN54HC7002 SN74HC7002 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 .~>~ 3.15 v 

4.2 .s:· 4.2 

0 z 0.5 0 0.5 

0 £_ 1.35 0 1.35 v 

0 •. ::~' 1.8 0 1.8 

~ Vee 0 Vee v 

-fi' Vee 0 Vee v 

-55 125 -40 85 'C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

loH=-20µA 

VoH V1 = V1H or V1L 

loH=-4mA 

IOH =-5.2mA 

loL=20µA 

VoL V1 = V1H or V1L 

loL=4 mA 

loL=5.2 mA 

VT+ 

Vr-

Vr+-VT-

11 V1 =Vccoro 

ice V1 =Vccoro, lo=O 

Ci 

PRODUCT PREVIEW Information concerns produclB In the formative or 
design phase of development Charatterlstlc data and other 
opeclllcatlons sre d•lgn goals. T- Instruments,...,.,.. 1119 rlght to 
change or discontinue these products without notice. 

TA= 25'C 
Vee 

MIN TYP 

2V 1.9 1.998 

4.5 v 4.4 4.499 

6V 5.9 5.999 

4.5 v 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

i4.5V 0.17 

6V 0.15 

2V 0.7 1.2 

4.5V 1.55 2.5 

6V 2.1 3.3 

2V 0.3 0.6 

4.5V 0.9 1.6 

6V 1.2 2 

2V 0.2 0.6 

4.5V 0.4 0.9 

6V 0.5 1.3 

6V ±0.1 

6V 

2 Vto 6 V 3 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

SN54HC7002 SN74HC7002 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 
3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 OJ, 0.1 v 

0.26 ~ 0.33 

0.26 *')i.4 0.33 

1.5 0.1,<1,"" 1.5 0.7 1.5 

3.15 1~ 3.15 1.55 3.15 v 

4.2 Ali 4.2 2.1 4.2 

1 4§.3 1 0.3 1 

2.45 0.9 2.45 0.9 2.45 v 

3.2 1.2 3.2 1.2 3.2 

1.2 0.2 1.2 0.2 1.2 

2.1 0.4 2.1 0.4 2.1 v 

2.5 0.5 2.5 0.5 2.5 

±100 ±1000 ±1000 nA 

2 40 20 µA 

10 10 10 pF 
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SN54HC7002, SN74HC7002 
QUADRUPLE POSITIVE-NOR CATES 
WITH SCHMITT• TRIGGER INPUTS 
SCLS033B-MARCH 1984-REVISEDJULY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC7002 SN74HC7002 FROM TO TA:25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee UNIT 
MIN TYP MAX MIN ~ MIN MAX 

2V 60 130 . .feS 163 

lpd AorB y 4.5V 18 26 Jl!139 33 ns 

6V 14 22 ~ 33 28 

2V 28 75 ---_y 110 95 

It Any 4.5V 8 15 ~ 22 19 ns 

6V 6 13 -f'- 19 16 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 20 pf 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50PF 
(see Note A) 

LOAD CIRCUIT 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput_j 50% i,50% - - - - :~ 

I+ lpLH -.i 14- tPHL --+: 
In-Phase I i'fl I 90%b_VoH 

Output I . 5°": I 90% I I 50% 

I 10%- I I I ~ VoL 

Out·of·Phase 
Output 

I -+I ~tr I -.i ~tf 
j4- tPHL ~ 14'" IPLH ~ 

90% jsL 50% 50% .r- VoH 

. i ): ... -1 ... o .. % ____ 1 ... 0%.....,fF-+ +._ ---:- VOL 

-.i j4-tf ~ ~tr 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 

5-624 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR s 1 MHz, Zo = 50 Cl, Ir= 6 ns, If= 6 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
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• Operation From Very Slow Input 
Transitions 

• Temperature-Compensated Threshold 
Levels 

• High Noise Immunity 

• Same Pinouts as 'HC32 

• Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mll DIPs 

description 

In these devices, each circuit functions as a 
quadruple OR gate. They perform the Boolean 

function Y = ~ or Y = A + B in positive 
logic. However, because of the Schmitt action, the 
inputs have different input threshold levels for 
positive- and negative-going signals. 

These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 

The SN54HC7032 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC7032 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~::i~~=i: ;',.":.,,": :: r.:~.:..:i. "':...co:=. to 
Production processing - not .......i1y Include taoting of ~ 
porametars. 

INPUTS OUTPUT 
A B y 

H x H 

x H H 

L L L 

-!J1 TEXAS 
INSTRUMENTS 

SN54HC7032, SN74HC7032 
QUADRUPLE POSITIVE-OR GATES 

WITH SCHMITT-TRIGGER INPUTS 
SCLS036A- MARCH 1984 - REVISED JANUARY 1996 

SN54HC7032 .•• J OR W PACKAGE 
SN74HC7032 .•. D ORN PACKAGE 

(TOPVIEW) 

1A 1 Vee 
18 2 48 
1Y 3 4A 
2A 4 4Y 
28 5 10 38 
2Y 6 9 3A 

GND 7 8 3Y 

SN54HC7032 ... FK PACKAGE 
(TOPVIEW) 

al <( oz ~al 
,..... ,..... ..- 'V 

1Y 4A 
NC NC 
2A 4Y 
NC NC 
28 38 

NC - No internal connection 

Copyright© 1996, Texas Instruments Incorporated 
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SN54HC7032, SN74HC7032 
QUADRUPLE POSITIVE-OR GATES 
WITH SCHMITT· TRIGGER INPUTS 
SCLS036A- MARCH 1984- REVISED JANUARY 1996 

logic symbolt 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

Jr 

Jr 

;o,1 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 

logic diagram, each gate (positive logic) 

absolute maximum ratings over operating free-air temperature range* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input clamp current, l1K (V1 < o or V1 >Vee) (see Note 1) ..•................................. ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) (see Note 1) ................................ ±20 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .................... 1.1 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

=I= Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1 . The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 

Vee Supply voltage 

vcc=2v 

V1H High-level input voltage Vee= 4.5 v 

Vee= s v 

Vcc=2V 

V1L Low-level input voltage Vee= 4.5 v 

Vcc=6 v 

V1 Input voltage 

Vo Output voltage 

TA Operating free-air temperature 

SN54HC7032, SN74HC7032 
QUADRUPLE POSITIVE-OR GATES 

WITH SCHMITT· TRIGGER INPUTS 
SCLS036A - MARCH 1984 - REVISED JANUARY 1996 

SN54HC7032 SN74HC7032 
UNIT 

MIN NOM MAX MIN NOM MAX 

2 5 6 2 5 6 v 

1.5 1.5 

3.15 ]I[_ 3.15 v 

4.2 §:_ 4.2 

0 ~ 0.5 0 0.5 

0 _jj_ 1.35 0 1.35 v 

o_dt. 1.8 0 1.8 

~if Vee 0 Vee v 

0 Vee 0 Vee v 

-55 125 -40 85 'C 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 

loH =-20µA 

VoH V1 = V1H or V1L 

loH=-4mA 

IQH = --5.2 mA 

IOL=20 µA 

VoL V1 = V1H or V1L 

loL=4 mA 

loL=5.2 mA 

VT+ 

VT-

VT+-VT-

11 V1=Vccoro 

ice V1=Vccoro, lo=O 

Ci 

PRODUCT PREVIEW Information concerns products In the formative or 
dealgn phaae of devalOpmanL Char-sac dllB and o1hor 
apeclftceUono are dtllgn goals. Ttxa1 lnatrumelllS rt1tarvt1 Iha right to 
Challgl or dlaoontlnua lheea products wllhout notice. 

TA= 25°C Vee 
MIN TYP 

2V 1.9 1.998 

4.5V 4.4 4.499 

6V 5.9 5.999 

4.5V 3.98 4.3 

6V 5.48 5.8 

2V 0.002 

4.5V 0.001 

6V 0.001 

4.5V 0.17 

6V 0.15 

2V 0.7 1.2 

4.5V 1.55 2.5 

6V 2.1 3.3 

2V 0.3 0.6 

4.5V 0.9 1.6 

6V 1.2 2 

2V 0.2 0.6 

4.5V 0.4 0.9 

6V 0.5 1.3 

6V ±0.1 

6V 

2Vto6V 3 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54HC7032 SN74HC7032 
UNIT 

MAX MIN MAX MIN MAX 

1.9 1.9 

4.4 4.4 

5.9 5.9 v 

3.7 3.84 

5.2 5.34 

0.1 0.1 0.1 

0.1 0.1 0.1 

0.1 _9:-~ 0.1 v 

0.26 _,,_SJ"A 0.33 

0.26 ~0.4 0.33 

1.5 OJ:." 1.5 0.7 1.5 

3.15 1M 3.15 1.55 3.15 v 

4.2 ~1 4.2 2.1 4.2 

1 q 0.3 1 0.3 1 

2.45 0.9 2.45 0.9 2.45 v 

3.2 1.2 3.2 1.2 3.2 

1.2 0.2 1.2 0.2 1.2 

2.1 0.4 2.1 0.4 2.1 v 

2.5 0.5 2.5 0.5 2.5 

±100 ±1000 ±1000 nA 
2 40 20 µA 

10 10 10 pF 
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SN54HC7032, SN74HC7032 
QUADRUPLE POSITIVE-OR GATES 
WITH SCHMITT-TRIGGER INPUTS 
SCLS036A- MARCH 1984 - REVISED JANUARY 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54HC7032 SN74HC7032 FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) Vee 
M_Jf__ 

UNIT 
MIN TYP MAX MIN MIN MAX 

2V 60 130 .Ji1.~5 163 

lpd AorB y 4.5V 18 26 _E_ 39 33 ns 

6V 14 22 1;_ 33 28 

2V 28 75 .it_ 110 95 

It Any 4.5V 8 15 £ 22 19 ns 

6V 6 13 i" 19 16 

operating characteristics, TA = 25°C 

c 
PARAMETER TEST CONDITIONS TYP UNIT 

Power dissipation capacitance per gate No load 20 pF 

PARAMETER MEASUREMENT INFORMATION 

From Output Test 
Under Test -i Point 

I CL=50pF 
(see Note A) 

LOAD CIRCUIT 

.-------....,!i::"---Vcc 
I 90% 

I 
~tr 

VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 

lnput__fi' 50% ~50;.-----::c 

:+ tPLH -.i 14- tPHL ~ 
In-Phase 

Output 
I l~~--t"-"""":":~ci--- voH 
I 50% I 90% I 9o% I 50% 

10% I I I 10% v 
I ---+! ~tr I ~ 14--- tf OL 

j4- IPHL ~ ~ IPLH -+J 
-----•I 

Out-of-Phase 90% I 50% 
Output I ~1-.0.-%..._ __ ...... "'""'I~ 

--.i j4-t1 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. CL includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 

characteristics: PRR s; 1 MHz, ZQ = 50 a, Ir= 6 ns, If = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information concerns pfOductB In 1he formative or 
design ~ha88 of development Characttrilac data and other 
apeclftcatlono are daelgn goela T- lnoll'Uments raeerveo tht right to 
change or dlscondnue these produC18 without notice. ~TEXAS 

INSTRUMENTS 
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'LVOO 
'LV02 
'LV04 
'LVU04 
'LV08 
'LV14 
'LV32 
'LV74 
'LV125 
'LV138 
'LV164 
'LV165 
'LV174 
'LV240 
'LV244 
'LV245 
'LV273 
'LV373 
'LV374 
'LV573 
'LV574 
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SN54LVOO,SN74LVOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground 
Bounce)< 0.8 Vat Vee. TA= 25°C 

• Typlcal VoHV (Output VoH Undershoot) 
> 2 vat Vee. TA= 2s0c 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These quadruple 2-input positive-NANO gates 
are designed for 2.7-V to 5.5-V Vee operation. 

The 'LVOO perform the Boolean function 
Y = A • B or Y = A + B in positive logic. 

The SN74LVOO is available in Tl's shrink 
small-outline package (DB), which provides the 
same 110 pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SCLS182C-FEBRUARY 1993-REVISED APRIL 1996 

SN54LVOO .•• J OR W PACKAGE 
SN74LVOO .•• D, DB, OR PW PACKAGE 

(TOPVIEW) 

1A Vee 
1B 2 48 
1Y 3 4A 
2A 4 11 4Y 
28 5 38 
2Y 6 3A 

GND 7 

SN54LVOO ••• FK PACKAGE 
(TOP VIEW) 

() 

~ ~ ~~~ 

1Y 4 3 2 1 20 1918 4A 

17 NC 
16 4Y 

NC 7 15 
28 8 14 38 

9 10 11 12 13 

NC - No internal connection 

The SN54LVOO is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LVOO is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments lncorgorated. 

UNLESS OTHERWlSE NOTED this document contains PRODUCTION 

~::n~:;:;::u;.~ ;:.rr::::, =1~:'ru:n:':~:~O:;: 1~ 
ProducUon processing does not n ..... arlly Include taating of ~i 
parameters. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B y 

H H L 

L x H 

x L H 

-!/1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LVOO, SN74LVOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS182C- FEBRUARY 1993 - REVISED APRIL 1996 

logic symbolt logic diagram, each gate (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

& 
b.. 

b.. 

3 

6 

8 

11 

1Y 

2Y 

3Y 

4Y 

A 

B 
y 

t This symbol ls in accordance with ANSlllEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers s.hown are for D, DB, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, V cc . . . . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . . .. . . . . . .. .. .. .. . . . . . . .. . -0.5 V to 7 V 
Input voltage range, v, (see Note 1) .....................................•..... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................•............... ±20 mA 
Output clamp current, loK <Vo< o or Vo> Vee> ............................................ ;!:50 mA 
Continuous output current, lo (Vo= o to Vee> .....•......•................................. ±25 mA 
Continuous current through Vee or GND .•................................................. ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 w 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:J: Stresses beyond those listed under "absolute maximum ratings'' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions• is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~lExAs 
INSTRUMENTS 
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SN54LVOO, SN74LVOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS1820- FEBRUARY 1993 - REVISED APRIL 1996 

recommended operating conditions (see Note 4) 
SN54LVOO SN74LVOO 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vcc=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vcc-4.5 v to 5.5 v 3.15 3.15 

Low-level input voltage 
vcc = 2.1vto3.6 v ~ 0.8 

V1L 
~ 

v 
Vee= 4.5 v to 5.5 v 1.65 

V1 Input voltage o_iJS/cc 0 Vee v 

Vo Output voltage ~ Vee 0 Vee v 

Vee= 2.1vto3.6 v _fi_ -6 -6 
IOH High-level output current mA 

Vee= 4.5 vto 5.5 v ~ -12 -12 

Vee= 2.7 v to 3.6 v I"!. 6 6 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 12 12 

AVAv Input transition rise or fall rate 0 100 0 100 nsN 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range . (unless 
otherwise noted) 

Vcct 
SN54LVOO SN74LVOO 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

loH =-100µA MIN to MAX Vcc-02 Vcc-0.2 

VoH IOH=-6mA 3V 2.4 2.4 v 

loH=-12mA 4.5V 3.6 3.6 

loL· 100µA MIN to MAX ..::.. 0.2 0.2 

VOL loL=6mA 3V r;;·· 0.4 0.4 v 

loL= 12mA 4.5V fiJ 0.55 0.55 

3.6V ~ ±1 ±1 
11 V1 =Vee or GND ..L µA 

5.5V _k1 ±1 ±1 

lio-o 
3.6V 

£;..,,. 20 20 
ice V1 • Vee or GND JS:. µA 

5.5V Jt 20 20 

.a.ice 
One input at Vee- 0.6 V, 3Vto3.6V 500 500 µA 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 - Vee or GND 

5V 1.5 1.5 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM 
(INPUT) 

!pd A 

PRODUCTPREVIEWlnlarmllloncancanllpnlducll lnn.-.ar =-old ............. -dlll ... _ 
-... ....... langoilll.-lllltNmlnll-thtrtghlla 

ordltcontlnutlhtltproducll-nollct. 

A,SN54LVOO A 
TO 

Vee= sv±o.sv_0<:. ~=3.3V±OH ~c=2.7V UNIT 
(OUTPUT) 

MIN TYP Jlti,X ~IN TY~"'"'m' MIN MAX 

y 6 'lq"<'i 9 ~ 18 ns 

-!11 lExAs 
INSTRUMENTS 
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SN54LVOO,SN74LVOO 
QUADRUPLE 2-INPUT POSITIVE-NANO GATES 

SCLS182C - FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LVOO 

PARAMETER FROM TO Vee= 5V±0.5V Vee= 3.3 v ±0.3 v vcc=2.1v UNIT (INPUT) (OUTPUT) 
MIN TYP MAX MIN TYP MAX MIN MAX 

.. !pd. A y 6 11 9 15 18 ns 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS Vee TYP UNIT 

Power dissipation capacitance per gate 
3.3V 23 

Cpd CL=50 pF, f= 10MHz pF 
5V 23 

~ThxAs 
INSTRUMENTS 
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SN54LVOO,SN74LVOO 
QUADRUPLE 2·1NPUT POSITIVE-NANO GATES 

SCLS182C - FEBRUARY 1993 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kO S1 o Open From Output 

UnderTest-----~VVI~-~ 
tpu-iftPHL Open 

CL:50pF 
(see Note A) I 1 kO 

Input 

LOAD CIRCUIT 

14-- tw ------+! 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

tpLzltPZL Vz 
tpHzitPZH GND 

WAVEFORM Vcc=4.sv vcc=2.1v 
CONDITION to5.5 V to3.6V 

Vm o.sxVcc 1.SV 
V1 Vee 2.7V 
Vz 2xVcc 6V 

Timing Input -------x Vm Vi 
------· 1\..:. ______ 0 v 

I 1.. I 
11111 ts •r t ~ I u h I 

---1 I V1 
Data Input 

Output 
Control 

Output 
Waveform1 

S1 atVz 
(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note BJ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----V1 

1------~1 ov 
tpzL ~ 14- I 

OV 

I I tpLz -.I J.--
---1 ""'~v I ~j --- o.sxVz 

I '\ m I VoL + o.3 v 
I I --- VoL 

I !.!HZ -.i j4-I I 
tpzH ~ 1-

/vm \(>tl-o.3v VoH 
----'· .... ____ = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, Ir s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and IPHZ are the same as lclis· 
F. tpzL and tpzH are the same as !en· 
G. IPLH and IPHL are the same as !pd. 

Figure 1 .. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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SN54LV02,SN74LV02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typlcal VoHV (Output VoH Undershoot) 
> 2 Vat Vee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R:O) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
and Ceramic Flat (W) Packages, Ceramic 
Chip Carriers (FK), and Ceramic (J) 
300-mll DIPs 

description 

These quadruple 2-input positive-NOR gates are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV02 perform Boolean function Y =A+ B or 
Y = A • B in positive logic. 

The SN74LV02 is available in Tl's shrink 
small-outline package (DB), which provides the 
same 1/0 pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SCLS183B- FEBRUARY 1993- REVISED APRIL 1996 

SN54LV02 ..• J OR W PACKAGE 
SN74LV02 •.• D, DB, OR PW PACKAGE 

(TOPVIEW) 

1Y 1 Vee 
1A 2 4Y 
18 3 48 
2Y 4 11 4A 
2A 5 3Y 
28 6 

GND 7 

SN54LV02 ••• FK PACKAGE 
(TOPVIEW) 

18 
NC 
2Y 
NC 
2A 

() (.) 

~ ~ z ~~ 

NC - No internal connection 

48 
NC 
4A 
NC 
3Y 

The SN54LV02 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV02 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B y 

H x L 

x H L 

L L H 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV02,SN74LV02 
QUADRUPLE 2·1NPUT POSITIVE-NOR GATES 

SCLS183B-FEBRUARY 1993-REVISED APRIL 1996 

logic symbolt logic diagram, each gate (positive logic) 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

2 

3 

5 

6 

8 

9 

11 

12 

~1 

!:::.. 

!:::.. 

1 

4 

10 

13 

1Y 

2Y 

3Y 

4Y 

A 

8 
__ [>- y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

Pin numbers shown are for the D, DB, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) ........................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo < o or Vo > V eel . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, T819 ................•.•..••......•..................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

6-10 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~ThxAs 
INSTRUMENTS 
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SN54LV02,SN74LV02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS1838- FEBRUARY 1993 - REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV02 SN74LV02 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vcc=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vee= 4.5 v to 5.5 v 3.15 -~\ 3.15 

Vee= 2.7 v to 3.6 v _li>'.'8 0.8 
V1L Low-level input voltage v 

Vee= 4.5 v to 5.5 v ~-.65 1.65 

V1 Input voltage er,.~' Vee 0 Vee v 

Vo Output voltage ,~·· Vee 0 Vee v 

Vcc=2.7Vto3.6V :s7f -6 -6 
IOH High-level output current 

~ 
mA 

Vee= 4.5 v to 5.5 v -12 -12 

Vee= 2.7 v to 3.6 v 6 6 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 12 12 

A.VA.v Input transition rise or fall rate 0 100 0 100 nsN 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

Vcct 
SN54LV02 SN74LV02 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

loH =-100 µA MIN to MAX vec-0.2 Vcc-0.2 

VoH loH=-6mA 3V 2.4 2.4 v 
loH=-12mA 4.5V 3.6 3.6 

IOL= 100 µA MIN to MAX ..... 0.2 0.2 

VoL IOL=6mA 3V '"]j[_ 0.4 0.4 v 
loL= 12 mA 4.5V .lfl 0.55 0.55 

3.6V .~· ±1 ±1 
11 V1 =Vee or GND 

5.5V ~- ±1 ±1 
µA 

3.6V _jl_ 20 20 
Ice V1 =Vee or GND, lo=O 

5.5V g,<f 20 20 
µA 

LI.Ice 
One input at Vee - 0.6 V, 

3 Vto3.6 V 500 500 µA 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 2.5 2.5 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

PARAMETER 

tpd 

FROM 
(INPUT) 

A 

PRODUCT PREVIEW Information concerns products In the formative or 
design phaSe of davelopmenL Characterlsdc dala and other 
speclflcatlons are design goals. Texas lnsb'uments reserves the right to 
change or discontinue these products without notice. 

TO 
(OUTPUT) 

y 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

ns 
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SN54LV02, SN74LV02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS1838- FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV02 

PARAMETER 
FROM TO 

Vee= s v±o.s v Vee= a.av±o.a v 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

!pd A y 5 10 8 13 

operating characteristics, TA = 25°C 

Cpd 

6-12 

PARAMETER 

Power dissipation capacitance per gate 

~ThxAs 
INSTRUMENTS 

TEST CONDITIONS 

CL= 50 pF, f=10MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Vec=2.1v UNIT 

MIN MAX 

16 ns 

Vee TYP UNIT 

3.3V 16 

5V 20 
pF 



SN54LV02,SN74LV02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCLS1838 - FEBRUARY 1993 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kQ S1 o Open From Output Under Test ___ ___. __ "'"'V----~ tpLHitPHL Open 

tpLzitpzL Vz 

CL= 50 pF 
(see Note A) I 1 kQ 

tpHzitpzH GNO 

WAVEFORM Vee =4.5V vcc=2.1v 
CONDITION to 5.5 V to3.6V 

Vm o.5xVcc 1.5 v 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input 
-------xVm Vt 

_____ _,, 1\...:.------ OV 

1,. .. i. .,1 14--- tw --+I 
I I 
I 1---v1 

Input 

I tau ,- th 1 
I I 

----..1 I Vt 

Data Input 
----ov OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP ANO HOLD TIMES 

-----v1 

1-------1 ov 
tpzL ~ 14-- I 

Output 
Waveform 1 

S1 at Vz 
(see Note B) 

I I tpLz _.,i :.-
---1 -\I I ,, ... --- o.5xVz 

IVm I f Vo~+~~ VoL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING ANO NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform2 

S1 atGNO 
(see Note B) 

I I tPHZ --9'1 j"-
tpzH ~ j4- I f vm ~H"-o.3v VoH 
___ _,, ----- = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· ANO HIGH-LEVEL ENABLING 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 O MHz, Zo = 50 0, tr s 2.5 ns, Its 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 6-13 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHv (Output VoH Undershoot) 
> 2 V at V cc. TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Ceramic (J) 300-mll DIPs 

description 

These hex inverters are designed for 2.7-V to 
5.5-V Vee operation. 

The 'LV04 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 

SN54LV04,SN74LV04 
HEX INVERTERS 

SCLS184C - FEBRUARY 1993 - REVISED APRIL 1996 

SN54LV04 •.. J OR W PACKAGE 
SN74LV04 ..• D, DB, OR PW PACKAGE 

(TOP VIEW) 

1A 1 Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 5A 
3A 5 5Y 
3Y 6 

SN54LV04 ... FK PACKAGE 
(TOPVIEW) 

2A 
NC 
2Y 
NC 
3A 

u () 
~ ::!: z ~('ii 

~~~~:$ 
~ 

NC - No internal connection 

6Y 
NC 
5A 
NC 
5Y 

The SN74LV04 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV04 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4LV04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

EPIC is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document COnlalna PRODUCTION 

~~~ft=~:."::::, r.:1~=.:~r::rdco:onn to 
Production processing - not n......ily Include taoang ~ 
paramatars. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV04,SN74LV04 
HEX INVERTERS 
SCLS184C - FEBRUARY 1993 - REVISED APRIL 1996 

logic symbolt logic diagram, each inverter (positive logic) 

1A 
2A 

3A 

4A 

SA 

6A 

1 

3 

s 
9 

11 

13 

t... 

~ 

~ 

~ 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

SY 

6V 

A -[>o- y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

Pin numbers shown are for D, DB, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tstg ..... , ............................................. -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

Vee= 2.7 v to 3.6 v 
V1H High-level input voltage 

Vee= 4.5 v to 5.5 v 
Vcc=2.7Vto3.6V 

V1L Low-level input voltage 
Vee = 4.5 v to 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee= 2.7 v to 3.6 v 
IOH High-level output current 

Vee= 4.5 v to 5.5 v 
Vcc=2.7Vto3.6V 

loL Low-level output current 
Vee= 4.5 v to 5.5 v 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

PRODUCT PREVIEW Information concerns products In the lorma11ve or =n phase or development Charactsrlsdc dell and olhor 
1 flcatlona 118 design goals. Texas lnatrumems reaervee the right to 
c e or dllconanue these products without nodce. 
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SN54LV04 SN74LV04 

MIN MAX MIN 
UNIT 

MAX 

2.7 5.5 2.7 5.5 v 
2 2 v 

3.15 3.15 

~ 0.8 

p5 
v 

1.65 

ofL<fllcc 0 Vee v 
IE Vee 0 Vee v 

_if_ -6 -6 
mA L -12 -12 

I"' 6 6 
mA 

12 12 

0 100 0 100 ns/V 

-55 125 -40 85 •c 



SN54LV04,SN74LV04 
HEX INVERTERS 

SCLS184C- FEBRUARY 1993- REVISED APRIL 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

vcct 
SN54LV04 SN74LV04 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

IQH =-100µA MIN to MAX Vcc-Q.2 Vcc-0.2 

VoH IQH=-6mA 3V 2.4 2.4 v 

loH=-12mA 4.5V 3.6 3.6 

IQL= 100 µA MIN to MAX ·':>, 0.2 0.2 

VOL IQL=6 mA 3V "")}!__ 0.4 0.4 v 

IQL= 12 mA 4.5V fit 0.55 0.55 

3.6 v if'" ±1 ±1 
11 V1 =Vee or GND .L µA 

5.5V ..... \:_ ±1 ±1 

3.6V ..§! 20 20 
ice V1 =Vee or GND IQ=O 

5.5V L_ 20 20 
µA 

t.lcc 
One input at Vee - 0.6 V 

500 500 µA Other inputs at Vee or GND 3Vto3.6V 

3.3V 2.5 2.5 
Ci V1 =Vee orGND 

5V 1.8 1.8 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1)) 

...6. SN54LV04 ..6. 
PARAMETER FROM TO 

Vee= 5 v ± o.5 l{;)'"-' JL.cc = 3.3 v ± o~~v-' L~cc=2.1v UNIT (INPUT) (OUTPUT) 
MIN TYP_<bflKA,~ !YMIN TYP~~- ~ MIN MAX 

lpd A y F '{~ ~ ~~~ 15 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV04 

PARAMETER FROM TO 
Vee= 5 v±o.5 v Vee= 3.3V ±0.3 v (INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

lpd A y 4 9 6 12 

operating characteristics, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance per inverter 

PROUUCT PREVIEW Information concerns proclucls In Ille lorma11ve or 
deelgn phaee or development Char8Cl8rls11C dala and other 
spaclftcatlons are daalgn goals. Texas lnsb'Uments reaerves the right to 
change or dleoondnue thee& producls without notice. ~TEXAS 

INSTRUMENTS 

TEST CONDITIONS 

CL= 50 pF, I= 10 MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

vcc=2.1v UNIT 

MIN MAX 

15 ns 

Vee TYP UNIT 

3.3V 18 

5V 26 
pF 
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SN54LV04,SN74LV04 
HEX INVERTERS 
SCLS184C-FEBRUARY 1993-REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 

From Output 1 k.Q S1 o Open 
tpLHftPHL Open 

Under Test -----<--'VV·v---~ 

CL: 50 pF 

(see Note A) I 1 k.Q 

Input 

LOAD CIRCUIT 

I+--- tw --+I 
I I 
I 1----v1 

"---- ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzitPzL Vz 

tpHzltpzH GND 

WAVEFORM vcc=4.5V Vcc=2.iv 
CONDITION to5.5 V to 3.6 V 

Vm o.5xVcc 1.5V 

V1 Vee 2.7V 

Vz 2xvcc 6V 

Timing Input -------x Vm Vi 

-------1'-.:.------ ov 
I L. I 
11111 t .. r t ., 
I SU h I 

---1 I V1 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at Vz 
(see Note BJ 

Output 
Waveform2 

S1 atGND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----V1 

1'-~~JI ov 
tpzL ~ lllJI- I 

ov 

I I tpLz -9'1 j.-
---1 ""\I v I II/---- o.5xVz 

I m I ./. VoL + 0.3 v 
I I I ---- VoL 

I I tpHz -9'1 j4-
tpzH ~ j4- 1 

I Vm i/Qji-o.av VoH 

---=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 O MHz, Zo = 50 Q, tr s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and IPHZ are the same as !dis· 
F. tpzL and IPZH are the same as ten· 
G. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHV (Output VoH Undershoot) 
> 2 V at V cc. TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Ceramic (J) 300-mll DIPs 

description 

These hex inverters are designed for 2.7-V to 
5.5-V Vee operation. 

The 'LVU04 contain six independent inverters with 
unbuffered outputs. These devices perform the 
Boolean function Y = A. 
The SN74LVU04 is available in Tl's shrink 
small-outline package (DB), which provides the 
same 1/0 pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SN54LVU04,SN74LVU04 
HEX INVERTERS 

SCLS185B-FEBRUARY 1993- REVISED APRIL 1996 

SN54LVU04 ..• J OR W PACKAGE 
SN74LVU04 •.. D, DB, OR PW PACKAGE 

(TOPVIEW) 

1A 1 Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 5A 
3A 5 5Y 
3Y 6 4A 

GND 7 4Y 

SN54LVU04 ... FK PACKAGE 
(TOPVIEW) 

2A 
NC 
2Y 
NC 
3A 

NC - No internal connection 

6Y 
NC 
5A 
NC 
5Y 

The SN54LVU04 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LVU04 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

EPIC is a trademark of Texas Instruments lncorgorated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LVU04, SN74LVU04 
HEX INVERTERS 

SCLS1858 - FEBRUARY 1993 - REVISED APRIL 1996 

logic symbolt logic diagram, each inverter (positive logic) 

1A 

2A 

3A 

4A 

SA 

6A 

1 

3 

s 
9 

11 

13 

1 i:,,, 

i:,,, 

i:,,, 

i:,,, 

2 

4 

6 

8 

10 

12 

1Y 

2Y 

3Y 

4Y 

SY 
6Y 

A y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEe Publication 617-12. 

Pin numbers shown are for D, DB, J, PW and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 v to 7 v 
Input voltage range, v, (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package ................... 1 .25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

+Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stressratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mil.s. 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

Vee=2.7Vto3.6V 
V1H High-level input voltage 

Vee= 4.5 v to 5.5 v 

Vee= 2.7 v to 3.6 v 
V1L Low-level input voltage 

Vee= 4.5 v to 5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee= 2.7 v to 3.6 v 
IOH High-level output current 

Vee=4.5Vto5.5V 

Vee=2.7Vto3.6V 
IOL Low-level output current 

Vee = 4.5 v to 5.5 v 

lit/liv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

PRODUCT PREVIEW lntonnatton concerns products In the tonnaUve or 
dl8fgn phase of development Charactertadc dall and olhar 
speclftcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue theH products wlthoUt notice. 
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SNS4LVU04 SN74LVU04 
UNIT 

MIN MAX MIN MAX 

2.7 5.5 2.7 5.5 v 

2.4 2.4 
v 

3.55 3.55 

g.t_ 0.5 
v 

~8 0.8 

o q:"vee 0 Vee v 

_,,.Qi Vee 0 Vee v 

it -6 -6 

lL 
mA 

-12 -12 

6 6 
mA 

12 12 

0 100 0 100 ns/V 

-55 125 -40 85 •e 



SN54LVU04,SN74LVU04 
HEX INVERTERS 

SCLS185B-FEBRUARY 1993-REVISED APRIL 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vcet 
SN54LVU04 

MIN TYP 

SN74LVU04 

MAX MIN TYP MAX 
UNIT 

V1=V1L loH=-100µA MIN to MAX Vcc-o.5 Vcc-o.5 

VoH V1=GND, loH=-6mA 3V 2.4 2.4 v 

V1=GND, loH =-12 mA 4.5V 3.6 3.6 

V1=V1H loL= 100µA MIN to MAX 0.5 0.5 

VoL V1=Vcc. loL=6mA 3V if 0.4 0.4 v 

v1 =Vee. loL= 12 mA 4.5V Jtl 0.55 0.55 

3.6V q:: ±1 ±1 
11 V1 =Vee or GND 

5.5V iJ ±1 ±1 
µA 

3.6V ff 20 20 
ice V1 =Vee or GND, lo=O 

5.5V ~ 20 20 
µA 

~Ice 
One input at Vee - 0.6 V, 

3 Vto3.6 V 500 500 µA 
Other inputs at Vee or GND 

3.3V 7 7 
Ci V1 =Vee or GND 

5V 7.5 7.5 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 

\pd 

FROM 
(INPUT) 

A 

TO 
(OUTPUT) 

y 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LVU04 

PARAMETER 
FROM TO 

Vee= 5V±0.5V Vee = 3.3 v ± o.3 v 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TVP MAX 

tpd A y 5 10 8 13 

operating characteristics, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per inverter 

PRODUCT PREVIEW lnlannallon -· producll In thl tormatlVe or =P- of dlllolopmlllt. ~lallc dl1ll and -
t1c111one111dlllgng- -111111Umanll,_..thlrlghtto 

ordloconll ... -producllwllhoutnotlcl. 

TEST CONDITIONS 

CL= 50pF, f= 10MHz 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

vcc=2.1v UNIT 

MIN MAX 

13 ns 

Vee TYP UNIT 

3.3V 7 

5V 12 
pF 
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SN54LVU04,SN74LVU04 
HEX INVERTERS 
SCLS1858 - FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 

From Output 1 kO S1 o Open 
tPLHltPHL Open Under Test ___ __, __ ""'~~--~ 

CL:50pF 

(see Note A) I 1 kO 

Input 

LOAD CIRCUIT 

14---- tw ---.i 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzltPZL Vz 
tpHzltPZH GND 

WAVEFORM Vcc=4.5V vcc=2.1v 
CONDITION to5.5V to3.6 V 

Vm o.sxVcc 1.5V 

V1 Vee 2.7V 

Vz 2xvcc 6V 

Timing Input 
-------xVm V1 

------'· 1\..:. ______ ov 

1,. .l. .1 
ltsurth I 
I I 

---1 I V1 
Data Input 

Output 
Control 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 

1-----1 ov 
tpzL --i 14---- I 

ov 

I It-.!!..--
---1 ""' I PLZ I 1 ·--- 0.5 x Vz 

i \vm i ~h_+~~VoL 
I I tPHZ -+I j4-

tpzH -+j j4- I f vm ~ti-o.3v VoH 
___ ,.,_ ----- = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s; 1 O MHz, Zo = 50 Q, tr s; 2.5 ns, Ifs; 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and IPHZ are the same as lctis· 
F. tpzL and tpzH are the same as Ian· 
G. IPLH and tPHL are the same as tpd. 

Figure i. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN54LV08,SN74LV08 
QUADRUPLE 2·1NPUT POSITIVE-AND GATES 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2·µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typlcal VoHv (Output VoH Undershoot) 
> 2VatVee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R:O) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Ceramic (J) 300-mll DIPs 

description 

These quadruple 2-input positive-AND gates are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV08 perform Boolean function Y = A • B or 
Y = A+B in positive logic. 

The SN74LV08 is available in Tl's shrink 
small-outline package (DB), which provides the 
same 1/0 pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SCLS186C-FEBRUARY 1993-REVISED APRIL 1996 

SN54LV08 .•• J OR W PACKAGE 
SN74LV08 .•• D, DB, OR PW PACKAGE 

(TOPVIEW) 

1A 1 14 Vee 
18 2 13 48 

1Y 3 12 4A 

2A 4 4Y 

28 5 38 

2Y 6 3A 

GND 7 3Y 

SN54LV08 ••. FK PACKAGE 
(TOPVIEW) 

1Y 
3 2 1 20 19 

4A 4 18 

NC 5 17 NC 

2A 6 16 4Y 

NC 7 15 NC 

28 8 14 38 
9 10 11 12 13 

?\i~~??~ 
~ 

NC - No internal connection 

The SN54LV08 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV08 is characterized for operation from-40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B y 

H H H 

L x L 

x L L 

EPIC is a trademark of Texas Instruments lncorgorated. 

~ThxAs 
INSTRUMENTS 

Copyright@ 1996, Texas Instruments Incorporated 
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SN54LV08,SN74LV08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS186C- FEBRUARY 1993 - REVISED APRIL 1996 

logic symbolt logic diagram, each gate (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

2 

4 

5 

9 

10 

12 

13 

& 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

A 

B -Dt---- y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, DB, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi {see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo {see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 v 
Input clamp current, l1K {V1 < O or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK {Vo< O or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C {in still air) {see Note 3): D package ................... 1.25 W 

DB or DW package ............. 0.5 W 
Storage temperature range, T519 .................•.•..•.•.......•........•••....... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54LV08,SN74LV08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS186C- FEBRUARY 1993- REVISED APRIL 1996 

recommended operating conditions (see Note 4) 
SN54LV08 SN74LV08 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vee=4.5Vto5.5V 3.15 3.15 

Vee=2.7Vto3.6V ~ 0.8 
V1L Low-level input voltage 

~ 
v 

Vcc=4.5Vto5.5V 1.65 

V1 Input voltage o_n_4:1.tcc 0 Vee v 

Vo Output voltage .i;_ Vee 0 Vee v 

Vee= 2.1 v to 3.6 v _ifl_ --6 --6 
loH High-level output current mA 

Vee= 4.5 v to 5.5 v 1?_ -12 -12 

Vcc=2.7Vto3.6V ''i< 6 6 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 12 12 

t;.t/11v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted} 

SN54LV08 SN74LV08 
PARAMETER TEST CONDITIONS Vcct UNIT 

MIN TYP MAX MIN TYP MAX 

loH=-100µA MIN to MAX Vcc-0.2 Vcc-0.2 

VoH loH=--6 mA 3V 2.4 2.4 v 
loH=-12mA 4.5V 3.6 3.6 

IOL= 100 µA MIN to MAX "' 0.2 0.2 

VoL loL=6mA 3V 1/ 0.4 0.4 v 

loL=12mA 4.5V z 0.55 0.55 

3.6V ~ ±1 ±1 
11 V1 =Vee or GND 

5.5V 

"~" 
±1 ±1 

µA 

3.6V :2:: 20 20 
ice V1 =Vee or GND lo=O 

5.5V it· 20 20 
µA 

Alec 
One input at Other inputs at 

3 V to 3.6 V 500 500 µA 
vcc-o.6v VceorGND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 2.6 2.6 
pf 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1} 

PARAMETER 

\pd 

FROM 
(INPUT) 

A 

PRODUCT PREVIEW ln!onnatlon concerns producll In the formative or 
design phase of development. CharaCttrfsdc data and other 
speclftcatlona are deelgn goats. Texas Instrument& reserves the right to 
cnange or discontinue theile products without notice. 

TO 
(OUTPUT) 

y 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 

ns 
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SN54LV08,SN74LV08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCLS186C - FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

SN74LV08 

PARAMETER 
FROM TO 

Vee =5 V±O.SV Vee= 3.3 v ±0.3 v (INPUT) (OUTPUT) 
MIN TYP MAX MIN TYP MAX 

tpd A y 7 11 10 15 

operating characteristics, TA = 25°C 

Cpd 

6-26 

PARAMETER 

Power dissipation capacitance per gate 

TEST CONDITIONS 

CL= 50 pF, 

~TEXAS 
INSTRUMENTS 

f= 10MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Vcc=2.1v UNIT 

MIN MAX 

17 ns 

Vee TYP UNIT 

3.3V 24 

5V 29 
pF 



SN54LV08,SN74LV08 
QUADRUPLE 2·1NPUT POSITIVE-AND GATES 

SCLS186C- FEBRUARY 1993 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

O Vz TEST S1 
1 kn S1 o Open From Output 

Under Test -----<--'\/V'V-----/ 
tpLHltPHL Open 
tpLzltpzL Vz 

CL=50pF 
(see Note A) I 1 kn 

tpHzltpzH GND 

WAVEFORM vcc=4.5V Vcc=2.1v 
CONDITION to 5.5 V to 3.6 V 

Vm o.sxVcc 1.5 v 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input 
-------xVm V1 

-----J. !\...:.------ OV 
1,. .. i. .,1 14-- tw ---+I 

I I 
I 1----V1 

Input 

1 tsui2th I 
I I 

---1 I V1 
Data Input 

----ov ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

,-----V1 

l'-----~1 ov 
tpzL ~ I+- I 

Output 
Waveform 1 

S1 at Vz 
(see Note B) 

I I tpLz -+I 14--
---1 '""\I V I P' ---- 0.5xVz 

I m I VoL+0.3V 
I I --- VoL 

I 1 tPHZ --i j4--

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform2 

S1 atGND 
(see Note B) 

tpzH ~ j4- I 

/vm ~;-o.3v VoH 
___ _,_ ----- = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 O MHz, Zo = 50 a, tr s 2.5 ns, tf s 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and 1PHZ are the same as ldis· 
F. tpzL and tpzH are the same as len· 
G. tPLH and tPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2·µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 VatVcc. TA= 25°C 

• Typlcal VoHv (Output VoH Undershoot) 
> 2 V at V cc. TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These hex Schmitt-trigger inverters are designed 
for 2.7-V to 5.5-V Vee operation. 

The 'LV14 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 
The SN74LV14 is available in Tl's shrink 
small-outline package (DB), which provides the 
same 1/0 pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SN54LV14,SN74LV14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS1878- FEBRUARY 1993- REVISED APRIL 1996 

SN54LV14 ••• J OR W PACKAGE 
SN74LV14 ..• D, DB, OR PW PACKAGE 

(TOPVIEW) 

1A 1 Vee 
1Y 2 6A 
2A 3 6Y 
2Y 4 5A 
3A 5 5Y 
3Y 6 4A 

GND 7 4Y 

SN54LV14 ••• FK PACKAGE 
(TOP VIEW) 

2A 
NC 
2Y 
NC 
3A 

(.) (.) 

~~z~~ 

NC - No internal connection 

6Y 
NC 
5A 
NC 
5Y 

The SN54LV14 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV14 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

EPIC is a trademark of Texas Instruments lncoworated. 

UNLESS OTHERWISE NOTED 11118 document contains PRODUCTION 

~:~~n~!~::";:, ~":m8: = ~:'s~=~~:'.J°:': t~ 
Production proceealng does not n-sarlly Include tosdng of ~ 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75285 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV14,SN74LV14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS187B- FEBRUARY 1993-REVISED APRIL 1996 

logic symbolt logic diagram, each inverter (positive logic) 

1A 

2A 

3A 

4A 

SA 

6A 

1 

3 

s 
9 

11 

13 

..If "" 
I:::.. 

I:::.. 

"" 

2 

4 
1Y A ~ y 

2Y 
6 

3Y 
8 

4Y 
10 

SY 
12 

6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEe Publication617-12. 

Pin numbers shown are for D, DB, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ........................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stressratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils. 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

Vee= 2.7 v to 3.6 v 
V1H High-level input voltage 

Vee= 4.5 v to 5.5 v 

Vee=2.7Vto3.6V 
Low-level input voltage V1L 

Vee= 4.5 v to 5.5 v 

V1 Input voltage 

Vo Output voltage 

loH High-level output current 
Vee=2.7Vto3.6V 

Vee = 4.5 v to 5.5 v 

IOL Low-level output current 
Vee= 2.7 v to 3.6 v 

Vee = 4.5 v to 5.5 v 

/J.t//J.V Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

PROOUCT PREVIEW lnfonnatlon concerns products In the fonnatlva or 
daolgn phase of clavalop-t Characteristic tiata and o1har 
specifications are design goals. Texas lnsbVments reserves the right to 
change or discontinue theSe products Without noUce. 
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SNS4LV14 SN74LV14 
UNIT 

MIN MAX MIN MAX 

2.7 5.5 2.7 5.5 v 

2.4 2.4 
v 

3.55 
·"*' 

3.55 

~ 0.4 4 

J;'1'.25 
v 

1.25 

o:!"vee 0 Vee v 

~ Vee 0 Vee v 

(if -6 -6 

~ 
mA 

-12 -12 

6 6 
mA 

12 12 

0 100 0 100 ns/V 

-55 125 -40 85 ·e 



SN54LV14,SN74LV14 
HEX SCHMITT· TRIGGER INVERTERS 

SCLS187B- FEBRUARY 1993 - REVISED APRIL 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vcct 
SN54LV14 SN74LV14 

MIN TYP MAX MIN TYP MAX 
UNIT 

2.7V 1 2 1 2 

VT+ 3V 1.2 2.2 1.2 2.2 

Positive-going 3.6V 1.5 2.4 1.5 2.4 v 
threshold 4.5V 1.7 ~ 3.2 1.7 3.2 

5.5V 2.1 ~ 3.9 2.1 3.9 

2.7V 0.4 ~ 1.4 0.4 1.4 

Vr- 3V 0.6 _1; 1.5 0.6 1.5 

Negative-going 3.6V o~ 1.8 0.8 1.8 v 
threshold 4.5V ~ 2.25 0.9 2.25 

5.5V 't.1 2.75 1.1 2.75 

2.7V 0.3 1.1 0.3 1.1 

3V 0.4 1.2 0.4 1.2 
llVT 3.6V 0.4 1.2 0.4 1.2 v 

Hysteresis (Vr + - Vr-> 
4.5V 0.4 1.4 0.4 1.4 

5.5V 0.5 1.5 0.5 1.5 

IQH=-100µA MIN to MAX Vcc-0.2 Vcc-0.2 

VQH IQH=-6mA 3V 2.4 2.4 v 
IQH=-12mA 4.5V 3.6 3.6 

IQL• 100µA MIN to MAX 0.2 0.2 

VoL IQL=6mA 3V 0.4 0.4 v 
IQL=12mA 4.5V ,~ 0.55 0.55 

3.6V ~ ... ±1 ±1 
11 V1 - Vee or GND 

5.5V ~ ±1 ±1 
µA 

3.6V ~ 20 20 
ice VI = VCC or GND, IQ=O 

5.5V _it_ 20 20 
µA 

~ice 
One input at Vee - 0.6 v, 

3Vto3.6V ¥ 500 500 µA 
Other inputs at Vee or GND ~ 

3.3V 2.5 2.5 
Ci V1 = Vee or GND 

5V 3 3 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

A 

PRODUCT PREVIEW lnlo.-0 concema produ .. In lllt-or ::= of davelojHnollt. C-sllc dlll encl Olhar 
111cllllgngoell.TuMl11111Umonll-llltrlghlto 

c ordilcond,..tlllillpraduclawlthoutnollce. 

TO 
(OUTPUT) 

y 8 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 

:2.7V UNIT 

MAX 

25 ns 
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SN54LV14,SN74LV14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS1878 - FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV14 

PARAMETER FROM TO 
Vee= sv±o.s v Vee= 3.3 v ± o.3 v 

(INPUn (OUTPun 
MIN TYP MAX MIN TYP MAX 

lpd A y 8 18 12 22 

operating characteristics, TA = 25°C 

cpd 
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PARAMETER 

Power dissipation capacitance per inverter 

~TEXAS 
INSTRUMENTS 

TEST CONDITIONS 

CL= 50 pF, f = 10 MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Vcc=2.1v UNIT 

MIN MAX 

25 ns 

Vee TYP UNIT 

3.3V 22 

5V 24 
pF 



SN54LV14,SN74LV14 
HEX SCHMITT-TRIGGER INVERTERS 

SCLS1876 - FEBRUARY 1993 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

0 Vz TEST 81 

From Output 1 kO 81 o Open 
tpLHftPHL Open 

Under Test -----.--"'"'v---~ tpLzitPZL Vz 

1 kO 
tpHzitpzH GND CL= 50 pf 

(see Note A) I 
WAVEFORM Vee= 4.5 v Vee= 2.1 v 
CONDITION to 5.5 V to 3.6 V 

Vm o.5xVcc 1.5 v 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input 
-------x:Vm V1 

------· 1\..:. ______ 0 v 
I 1.. I 
1""t •r t "'I I SU h I 

----..1 I v1 
Input 

14--- tw ---+I 
I I 
I 1----v1 

Vm 
Data Input Vm 

----ov ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

I 
tpzL -"1 

I 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vm Vm 

I 
i.- I 

V1 

ov 

Output tPLZ --.i ~ I 0.5xVz 
Waveform 1 I 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

S1 at Vz 
(see Note B) 

Output 
Waveform 2 

S1 atGND 
(see Note B) 

I Vm I 
I Y9b..+~~ VoL 

I 
tpzH ~ 

I tpHz ~ 
i"'- ~ 

I I 
V0H-0.3V VoH 

Vm 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

~ov 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, Ir s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. lpLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as Ian· 
G. tpLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 6-33 
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SN54LV32,SN74LV32 
QUADRUPLE 2·1NPUT POSITIVE-OR GATES 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typlcal VoHv (Output VoH Undershoot) 
> 2VatVee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (e = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These quadruple 2-input positive-OR gates are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV32 perform the Boolean function 

Y = A + B or Y = r.B' in positive logic. 

The SN74LV32 is packaged in Tl's shrink 
small-outline package {DB), which provides the 
same 1/0 pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 

SCLS188C-FEBRUARY 1993-REVISED APRIL 1996 

SN54LV32 .•• J OR W PACKAGE 
SN74LV32 ••• D, DB, OR PW PACKAGE 

(fOPVIEW) 

14 Vee 
16 2 13 46 
1Y 3 12 4A 
2A 4 11 4Y 
26 5 10 36 
2Y 6 9 3A 

GND 7 8 3Y 

SN54LV32 ••. FK PACKAGE 
(fOPVIEW) 

1Y 
NC 
2A 
NC 
26 

NC - No internal connection 

4A 
NC 
4Y 
NC 
36 

The SN54LV32 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV32 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B y 

H x H 

x H H 

L L L 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright c 1996, Texas Instruments Incorporated 
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SN54LV32,SN74LV32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS1 BBC - FEBRUARY 1993 - REVISED APRIL 1996 

logic symbolt logic diagram, each gate (positive logic) 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

2 

4 

5 

9 

10 

12 

13 

:<: 1 3 
1Y 

6 
2Y 

8 
3Y 

11 
4Y 

A 

8 -D--- y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, DB, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) ........ : •.................................... ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

6-36 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~TEXAS 
INSTRUMENTS 
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SN54LV32,SN74LV32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS188C- FEBRUARY 1993 - REVISED APRIL 1996 

recommended operating conditions (see Note 4) 
SN54LV32 SN74LV32 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vee = 4.5 v to 5.5 v 3.15 3.15 

Vee=2.7Vto3.6V ~ 0.8 
V1L Low-level input voltage p v 

Vee. 4.5 v to 5.5 v 1.65 

V1 Input voltage oJ:L4iVee 0 Vee v 

Vo Output voltage ~Vee 0 Vee v 

Vee = 2.1 v to 3.6 v .fi -6 -6 
IOH High-level output current mA 

Vee = 4.5 v to 5.5 v ~ -12 -12 

Vee=2.7Vto3.6V "' 6 6 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 12 12 

AVAv Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •e 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV32 SN74LV32 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

loH • -100 µA MIN to MAX Vcc-Q.2 Vcc-0.2 

VoH loH --smA 3V 2.4 2.4 v 

IOH=-12mA 4.5V 3.6 3.6 

loL= 100 µA MIN to MAX 0.2 0.2 

Vol IOL=6 mA 3V 0.4 0.4 v 
IOL=12mA 4.5V ~0.55 0.55 

3.6V jiff ±1 ±1 
11 V1 =Vee or GND 

5.5V 71_ ±1 ±1 
µA 

3.6V i:!' 20 20 
ice V1 =Vee or GND lo=O 

5.5V y 20 20 
µA 

~Ice 
One input at One input at 

3 V to 3.6 V 
i:f 

500 500 µA 
vce-o.6 v Vec-0.6V _$1.(ff 

3.3V 2.5 2.5 
ei V1 =Vee or GND 

5V 2 2 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 

d 

FROM 
PNPun 

A 

PRODUCT PREVIEW Information concerna producta In Ille formative or 
doolgn phase of dovolopment ChlraC!Mlstic dall and oiher 
specltlcallons.,. doolgn goals. TIXll lnstrumenll flllMl lile ~ght to 
change or dlsccntlnue 111111 producta wllhout notice. 

TO 
(OUTPUT) 

y 

-!/}TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 76265 

UNIT 

ns 
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SN54LV32,SN74LV32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS1 BBC- FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV32 

PARAMETER 
FROM TO 

Vee= sv±o.s v Vee= 3.3 v ±0.3 v 
PNPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

tpd A y 6 10 9 13 

operating characteristics, TA = 25°C 

Cpd 

6-38 

PARAMETER 

Power dissipation capacitance per gate 

TEST CONDITIONS 

CL= 50 pF, 

~TEXAS 
INSTRUMENTS 

f=10MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Vee= 2.1 v UNIT 

MIN MAX 

16 ns 

Vee TYP UNIT 

3.3V 23 
pF 

5V 27 



SN54LV32,SN74LV32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCLS188C-FEBRUARY 1993-REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 

From Output 1 kn S1 o Open tPLHllPHL Open 
Under Test rD CL= 50 pF 

1 kn (see Note A) I 
tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM Vcc=4.5V Vee= 2.1 v 
CONDITION to 5.5 V to 3.6 V 

-=- -= Vm o.5xVcc 1.5 v 
LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input --------x Vm Vi 

-----.J. 1'------- ov 

14t ·~ ~ i.--tw--+1 
I I 
I 1----V1 

Input 

I SU th I 
---1 I V1 

Data Input 
----ov OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

r-----V1 

l'-~~Jl'-~~~ov 
tpzL __., I+- I 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

I I tpLz --.i :.-----.-, ..... \1 I I/ ____ 0.5 x Vz 

1Vm I £ VoL + 0.3 v v 
I . IT --- OL 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I I tpHZ ~ j4-
tpzH __., j4- I 

I ---- VoH 
VoH-0.3V Vm 
"--- =OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR $ 1 o MHz, Zo = 50 n, tr$ 2.5 ns, If$ 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. lpLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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SN54LV74,SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLIP-FLOPS 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< o.s Vat Vee. TA= 25°C 

• Typical VoHV (Output VoH Undershoot) 
> 2v atVee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pf, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These dual positive-edge-triggered D-type flip
flops are designed for 2.7-V to 5.5-V Vee 
operation. 

A low level at the preset (PRE) or clear (CLR) 
inputs sets or resets the outputs regardless of the 
levels of the other inputs. When PRE and CLR are 
inactive (high), data at the data (D) inputs meeting 
the setup-time requirements is transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold-time interval, data 
at the D input can be changed without affecting the 
levels at the outputs. 

SCLS189C - FEBRUARY 1993 - REVISED APRIL 1996 

SN54LV74 ••• J OR W PACKAGE 
SN74LV74 ••• D, DP, OR PW PACKAGE 

(TOPVIEW) 

1CLR 1 14 Vee 
10 2 13 2CLR 

1CLK 3 12 2D 
1PRE 4 11 2CLK 

1Q 5 10 2PRE 
1Q 6 9 2Q 

GND 7 8 2Q 

SN54LV74 ••• FK PACKAGE 
(TOPVIEW) 

1CLK 
NC 

1PRE 
NC 
1Q 

~I~~ ~I~ 
4 3 2 1 20 1918 20 

5 17 NC 
6 

7 15 

8 14 
9 10 11 12 13 

NC - No internal connection 

The SN74LV74 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV7 4 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV74 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments lncoporated. 

UNLESS OTHERWISE NOTED 11118 document contains PRODUCTION 

~::.1:::11~, :.rr::mu: = r:i~~:m~=~a::: ~ 
Production proceaslng don not necessarlly Include tesdng of,, 
parameten. 

~ThxAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV74, SN74LV74 
DUAL POSITIVE-EDGE· TRIGGERED D· TYPE FLIP-FLOPS 

SCLS189C- FEBRUARY 1993 - REVISED APRIL 1996 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE Ci:R CLK D Q Q 

L H x x H L 

H L x x L H 

L L x x Ht Ht 

H H t H H L 

H H t L L H 

H H L x ao Co 
t This configuration is nonstable; that Is, It does not 

persist when PRE or CLR returns to its inactive 
(high) level. 

logic symbol* 

1PRE 

1CLK 

1D 

1CLR 

2PRE" 
2CLK 

2D 

2CLR 

4 

3 

2 

1 

10 

11 

12 

13 

~ s 
C1 

1D 
I::.. 

~ R 

~ 

I::.. 
~ 

:!:This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 

logic diagram, each flip·flop (positive logic) 

PRE~~~~~~~~~~~~~~---~~~~ 

CLK~: c 

TG 

c c 

c 

D TG TG 

I 
c c 

CLR 

~lExAs 
INSTRUMENTS 
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6 

9 

8 

c 

TG 

c 

1Q 

1Q 

2Q 

2Q 
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SN54LV74,SN74LV74 
DUAL POSITIVE-EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

SCLS189C- FEBRUARY 1993- REVISED APRIL 1996 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee •••••••••••••••••••••.•••.•...•.........•.••••.....•..•.•. -0.5 v to 7 v 
Input voltage range, Vi (see Note 1) •.•..••••.••....•••...••......•••....•..... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .•.•...•......•........•...•.•••.• -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0 or Vi> Vee) ••.•••••........•.•...•......•..•.•••...••....•. ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) .•••....•...•.••.•.........••.••....••...... ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ••..•.•.•..•••.....•........•.•..•......••......... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): D package •..•...•••......... 1.25 W 

DB or PW package ••........•.. 0.5 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

Vee= 2.7 v to 3.6 v 
V1H High-level input voltage 

Vee= 4.5 v to 5.5 v 

Vee= 2.7 v to 3.6 v 
V1L Low-level input voltage 

Vcc •4.5 Vto5.5 v 

V1 Input voltage 

Vo Output voltage 

Vee -2.7 v to 3.6 v 
IOH High-level output current 

Vee= 4.5 v to 5.5 v 

Vcc=2.7Vto3.6V 
IOL Low-level output current 

Vee= 4.5 v to 5.5 v 

lltlllv Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

PROOOCTPREVIEWln-onconcerna~lnblannallvtor 
dellgn II'- ol ffvtiaptnl!IL c- dala ond D1hlr =-. on111tdellgngoela. T-l•ainlllllnll-lhorlglltto 

or dllconll,.. 111• produ .. wllhout nollcl. ~ThxAs 
INSTRUMENTS 
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SN54LV74 SN74LV74 UNIT 
MIN MAX MIN MAX UNIT 

2.7 5.5 2.7 5.5 v 

2 2 
v 

3.15 3.15 

~ 0.8 

1,,.£65 
v 

1.65 

0 ..!LJ:t.l.t cc 0 Vee v 

_E::_vcc 0 Vee v 

K -6 -6 
mA 

.£ -12 -12 

I"' 6 6 
mA 

12 12 

0 100 0 100 nsN 

~5 125 -40 85 ·c 
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SN54LV74,SN74LV74 
DUAL POSITIVE-EDGE-TRIGGERED D·TYPE FLIP·FLOPS 

SCLS189C- FEBRUARY 1993 - REVISED APRIL 1996 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

vcct 
SN54LV74 SN74LV74 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN .TYP MAX 

loH=-100µA MIN to MAX vcc-0.2 vcc-0.2 

VoH IOH =-6 mA 3V 2.4 2A v 

loH = -12 mA 4.5V 3.6 3.6 

loL = 100 µA MIN to MAX ~0.2 0.2 

VoL IOL= 6 mA 3V .:;Z§ 0.4 0.4 v 

IOL= 12 mA 4.5V _& 0.55 0.55 

V1 =Vee or GND 
3.6V £ ±1 ±1 

11 
5.5V ~ ±1 ±1 

µA 

llo=O 
3.6V fi_ 20 20 

ice V1 =Vee or GND 
5.5V ~ 20 20 

µA 

to.Ice 
One input at Vee - 0.6 V, 

3Vto3.6V 500 500 µA Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 3 3 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54LV74 

vee=5V Vee= 3.3 v 
Vcc=2.1v UNIT ±0.5V ±0.SV 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 70 0 60 0 50 ns 

PRE or CLR low 15 A 20 _c"'25 
tw Pulse duration, LE high ns 

CLK high or low 15 .,,,.<t ~ ~-~ 

Setup time, data before CLKi 
Data 6£ ~' 8 L ~"f2 

tsu ~ <If'' ns 
PRE or CLR inactive 5 6 8 

th Hold time, data after CLKi 3 3 3 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

fclock Clock frequency 

tw Pulse duration, LE high 

tsu Setup time, data before CLKi 

th Hold time, data after CLKi 

PRODUCT PREVIEW Information ........ products In Ille fonnatlve or 
design pheee of development Charectorlsdc data and other 
speclftcatlons are design goals. Texaa lnstrumenll reserv11 the right to 
change or discontinue tha8e products without notice. 
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Vee= sv 

PRE or CLR low 

CLK high or low 

Data 

PRE or CLR inactive 

~I z TEXAS 
NSTRUMENTS 

±0.5V 

MIN MAX 

0 70 

15 

15 

6 

5 

3 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LV74 

Vee= 3.3 v 
Vee= 2.1 v UNJT ±0.3V 

MIN MAX MIN MAX 

0 60 0 50 ns 

20 25 
ns 

20 25 

8 12 
ns 

6 8 

3 3 ns 



SN54LV74, SN74LV74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

SCLS189C - FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

SN54LV74 

PARAMETER 
FROM TO 

Vee =5 V±0.5 v Vee= 3.3V ±0.3 v vee=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MA~A , MIN TYP MAX ·;'MIN MAX 

fmax 70 100 ..,Si!_ ,,'\(io 90 ~<>' .~ MHz 

PRE orCLR 1-h.'*'1 ~::~ w 18 {!!!__, 1'1:'<" 34 
lpd QorQ ~< ns 

CLK 10 q''i' 17 21:" 28 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted} (see Figure 1) 

SN74LV74 
FROM TO 

PARAMETER 
(INPUT) (OUTPUT) vee=5 v±o.5 v Vee= 3.3 v ±0.3 v 

fmax 

PRE orCLR 
lpd 

CLK 

operating characteristics, TA= 25°C 
PARAMETER 

Cpd Power dissipation capacitance per flip-flop 

PRODUCT PREVIEW lnformatton concerns produels In the formative or 
design phase of devetopment Charactertstlc data and other 
specltlcatlona are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

MIN TYP MAX MIN TYP MAX 

70 100 60 90 

QorQ 
11 19 18 27 

10 17 17 26 

TEST CONDITIONS 

CL= 50 pF, 

~TEXAS 
INSTRUMENTS 

f = 10MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

vee=2.1v UNIT 

MIN MAX 

50 MHz 

34 
ns 

28 

Vee TYP UNIT 

3.3V 32 

5V 68 
pF 
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SN54LV74,SN74LV74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

SCLS189C- FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

O Vz TEST S1 

From Output 1 kn S1 · o Open 
tPLHitPHL Open 

Under Test -----...--'VVv---~ tpLzitpzL Vz 

CL:50pF 

(see Note A) I 1 kn 
tpHzitpzH GND 

WAVEFORM Vcc=4.5V Vcc=2.1v 
CONDITION to 5.5 V to3.6V 

Vm o.5xVcc 1.5 v 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input -------x Vm Vi 

------'· 1'------- ov 

Input 

i.--- tw --+I 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

I L. I 
14 t •r t •1 I SU h I 

---1 I V1 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at Vz 
(see Note BJ 

Output 
Waveform2 

S1 atGND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----V1 

1-----'I ov 
tpzL ~ 14-- I 

ov 

I I tpLz -.i i.--
---1 ""{v I II/~--- 0.5xVz 

I '\ m I -/. VoL + 0.3 v 
I I I --- VoL 
j I tPHZ --.i j+-

tpzH ~ j4- I 

Jvm ~ii-o.3v VoH 

----'· ----- = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, Ir S 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as tpc1. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• EP/cr11. (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typlcal VoHv (Output VoH Undershoot) 
> 2 Vat Vee. TA= 25°C 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW}, 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPS 

description 

These quadruple bus buffer gates are designed 
for 2.7-V to 5.5-V Vee operation. 

The 'LV125 feature independent line drivers with 
3-state outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 

The SN54LV125 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74LV125 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

EPIC is a trademark of Texas Instruments lncoreorated. 

~ThxAs 
INSTRUMENTS 

SN54LV125,SN74LV125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCES0038- NOVEMBER 1994- REVISED APRIL 1996 

SN54LV125 •.• J OR W PACKAGE 
SN74LV125 .•. D, DB, OR PW PACKAGE 

(TOPVIEW) 

10E 1 14 Vee 
1A 2 13 40E 
1Y 3 12 4A 

20E 4 11 4Y 
2A 5 10 30E 
2Y 6 9 3A 

GND 7 8 3Y 

SN54LV125 ... FK PACKAGE 
(TOP VIEW) 

1Y 4 
NC 5 

20E 6 

NC 7 

2A 8 

lw olw 
~ ~ ~ ~~ 

3 2 1 20 19 
18 

17 
16 

15 

14 
910111213 

>- Cl () >- <t 
Nzz<'><'> 

c:l 

NC - No internal connection 

4A 
NC 
4Y 
NC 
30E 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV125,SN74LV125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCES003B- NOVEMBER 1994- REVISED APRIL 1996 

logic symbolt logic diagram (positive logic) 

10E 

1A 

20E 
2A 

30E 

3A 

40E 

4A 

1 

2 

4 

5 

10 

9 

13 

12 

...i::,, 

~ 

...i::,, 

...i::,, 

1 EN 3 v 

6 

8 

11 

1Y 
10E 

1A 
2Y 

20E 
3Y 

2A 
4Y 

30E 

2 

4 

5 

10 

~ >-----3- 1Y 

~ 6 
>-----2Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 9 ~ >-----8- 3Y Pin numbers shown are for D, DB, J, PW, and W packages. 3A 

40E 
13 

~ 4A 
12 ___ 1_1_ 4Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) ....................... , .................. -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............ 0.5 W 
Operating free-air temperature range, TA ............................................ -40°C to 85°C 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~TEXAS 
INSTRUMENTS 
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SN54LV125,SN74LV125 
QUADRUPLE BUS BUFFER GA'fES 

WITH 3-STATE OUTPUTS 
SCES003B- NOVEMBER 1994- REVISED APRIL 1996 

recommended operating conditions (see Note 4) 
SN54LV125 SN74LV125 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

High-level input voltage 
Vee =2.7 v to3.6 v 2 2 

V1H v 
vcc-4.5 vto 5.5 v 3.15 3.15 

V1L Low-level input voltage 
Vcc-2.1 v to3.6 v ~ 0.8 

,J;:85 
v 

vcc • 4.5 v to 5.5 v 1.65 

V1 Input voltage o...A_@cc 0 vcc v 

Vo Output voltage 7Evcc 0 Vee v 

High-level output current 
Vee= 2.1Vto3.6 v .fi_ -8 -8 

IOH mA 
Vee =4.5 vto 5.5 v ~ -16 -16 

Vee= 2.1 v to3.6 v I"'!. B B 
loL Low-level output current mA 

Vcc • 4.5 v to 5.5 v 16 16 

At/AV Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floatihg. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vcct 
SN54LV125 

MIN Tvpt 

SN74LV125 

MAX MIN TY Pt MAX 
UNIT 

loH·-100µA MINtoMAXt Vcc-0.2 Vcc-0.2 

VoH loH•-8mA 3V 2.4 2.4 v 

loH·-16mA 4.5V 3.6 3.6 

IOL• 100µA MINtoMAXt 0.2 0.2 

VOL IOL•8mA 3V 0.4 0.4 v 

loL·16mA 4.5V ...i!...0.55 0.55 

V1 =Vee or GND 
3.6V _:..!!! ±1 ±1 

11 
5.5V L ±1 ±1 

µA 

3.6V J,.q, ±5 ±5 
ioz Vo· Vee or GND 

5.5V ~ ±5 ±5 
µA 

3.6V ~ 20 20 
Ice V1 = Vee or GND, 10 .o 

5.5V I 20 20 
µA 

t.icc 
One input at Vcc-0.6 v, 

3Vto3.6V 500 500 µA 
Other inputs at Vee or GND 

3.3V 3.5 3.5 
Ci V1 =Vee or GND 

5V 3.5 3.5 
pF 

3.3V 8 8 
Co Vo= Vee or GND 

5V 8 8 
pF 

t All typical values are at Vee = 3.3 v, TA = 25•c. * For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~lExAs 
INSTRUMENTS 
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SN54LV125,SN74LV125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 
SCES003B - NOVEMBER 1994 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV125 

PARAMETER 
FROM TO Vcc=S.SV vcc=a.av 

Vee =2.7V UNIT (INPUT) (OUTPUT) ±0.SV ±0.3V 

MIN TY Pt MAX r'\MIN TY Pt MAX r\MIN MAX 

.!E_d A y 7 "~ ·/:,~ 9 At ,.{# 23 ns 

ten OE y 5£9 ~ 7E~ 'ff' 31 ns 

!dis OE y 7 ~ 9 ~ 28 ns 

t All typical values are at Vee= 3.3 V, TA= 25°C. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV125 

PARAMETER 
FROM TO Vcc=S.SV Vcc=a.av 

(INPUT) (OUTPUT) ±0.SV ±0.3V 

MIN TY Pt MAX MIN TY Pt MAX 

~ A y 7 18 9 19 

ten OE y 5 19 7 25 

ldis OE y 7 17 9 23 

t All typical values are at V cc = 3.3 V, TA = 25°C. 

operating characteristics, TA= 25°C 
PARAMETER TEST CONDITIONS 

Outputs enabled 

Cpd Power dissipation capacitance 
Outputs disabled 

CL= 50 pF, I= 10 MHz 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characterlatlc da1a and other 
speclftcatlona "'design gosls. Texas Instruments ressrves Utt right to 
cnange or discontinue these products without notice. 
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Outputs enabled 

Outputs disabled 

~ThXAS 
INSTRUMENTS 
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Vee =2.7V UNIT 

MIN MAX 

23 ns 

31 ns 

28 ns 

vcc TYP UNIT 

45 
3.3V t-s"1 pF 

48 
5V 1----1 pF 

5 



SN54LV125,SN74LV125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCES0038- NOVEMBER 1994 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 k.Q S1 o Open From Output 

Under Test __ ,__----<--J\,1\,1\r----/ 
tpLt+'tPHL Open 

tpLzitpzL Vz 

CL = 50 pF 
(see Note A) I 1 k.Q 

tpHzitPZH GND 

WAVEFORM vcc=4.5V Vcc=2.1v 
CONDITION to5.5 V to 3.6 V 

Vm o.5xVcc 1.5 v 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input 
-------x:Vm V1 

------· 1'------- 0 v 
I 1.. I 
i•t •r th •1 

I+-- tw ----+I 
I I 
I 1----V1 

Input 

I SU I 
---1 I V1 

Data Input 
----ov OV 

VOLTAGE WAVEFORMS 
PUL3E DURATION 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 

1---__,J OV 
tpzL ~ 14-- I 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

I I tpLz --.i :.-
--..,..I ... \I v J II/..---- o.5 x Vz 

I m I + VoL + o.3 v 
I I I --- VoL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I I tpHz -+I j+-
tpzH -+i j+- 1 f Vm ~;-o.3v VoH 

----'· ----- = 0 v 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES 
LOW· AND HIGH-LEVEL ENABLING 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. lpLZ and IPHZ are the same as lctis· 
F. tpzL and tpzH are the same as len· 
G. tPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 
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SN54LV138, SN74LV138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2·µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHV (Output VoH Undershoot) 
> 2 vat Vee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outline (D), Shrink Small-Outline 
(DB}, Thin Shrink Small-Outline (PW}, 
Ceramic Flat (W) Packages, Chip Carriers 
(FK}, and (J) 300-mll DIPs 

description 

These 3-iine to 8-line decoders/demultiplexers 
are designed for 2.7-V to 5.5-V Vee operation. 

The 'LV138 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, this decoder 
can be used to minimize the effects of system 
decoding. When employed with high-speed 
utilizing a fast enable circuit, the delay times of this 
decoder and the enable time of the memory are 
usually less than the typical access time of the 
memory. This means that the effective system 
delay introduced by the decoder is negligible. 

SCLS190D- FEBRUARY 1993- REVISED JULY 1996 

SN54LV138 ••• J OR W PACKAGE 
SN74LV138 ••• D, DB, OR PW PACKAGE 

(TOPVIEW) 

A 1 Vee 
B 2 15 YO 
c 3 14 Y1 

G2A 4 13 Y2 
G2B 5 12 Y3 

G1 6 11 Y4 
Y7 7 10 Y5 

GND 8 9 Y6 

SN54LV138 ••• FK PACKAGE 
(TOPVIEW) 

c 3 2 1 
4 

G2A 5 
NC 6 

G2B 
G1 

NC - No internal connection 

Y1 
Y2 
NC 
Y3 
Y4 

The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The SN74LV138 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV138 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV138 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments lncorgorated. 

UNLESS OTHERWISE NOTED 1111 document contains PRODUCTION 

~::C~n':.::=11;.~ ;'.."::,: ~ ~:!.~:U:.S ~:'ard CC::':, 1~ 
Production proc8111ng dooo not n-ly Include teadng of ~i 
paramelllnl. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV138,SN74LV138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCLS190D- FEBRUARY 1993- REVISED JULY 1996 

FUNCTION TABLE 
ENABLE INPUTS SELECT INPUTS OUTPUTS 

G1 G2A G2B c B A VO V1 V2 V3 V4 vs 
x H x x x x H H H H H H 

x x H x x x H H H H H H 

L x x x x x H H H H H H 

H L L L L L L H H H H H 

H L L L L H H L H H H H 

H L L L H L H H L H H H 

H L L L H H H H H L H H 

H L L H L L H H H H L H 

H L L H L H H H H H H L 

H L L H H L H H H H H H 

H L L H H H H H H H H H 

logic symbols (alternatives)t 

A 

B 

c 

1 
2 
3 

BIN/OCT 
0 t:.. 1 

2 1 t:.. 

4 2 t:.. 

1S 

14 

13 

VO A 
V1 B 

V2 c 

1 
'} DMUX 2 G.Q. 

3 . 7 
2 

G1 
G2A 

G2B 

6 
4 

s 

ta"" 
~ 

N 

3 

4 
EN s 

6 
7 I:>. 

12 

11 
V3 7 6 
V4 G1 

10 
vs G2A 

4 
~ 

9 
V6 G2B 

s 
~ 

7 
V7 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 
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V6 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

0 I:>. 

1 I:>. 

2 I:>. 

3 

4 

s 
6 

7 

V7 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

1S 

14 

13 

12 

11 

10 

9 

7 

VO 

V1 

V2 

V3 

V4 

VS 

V6 

V7 



logic diagram (positive logic) 

Select 
Inputs 

Enable 
Inputs 

B 2 

3 
C-------t 

6 
G1 

G2A 
4 

G2B 
5 

SN54LV138,SN74LV138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
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15 YO 

14 Y1 

13 
Y2 

12 Y3 

Data 

11 
Outputs 

Y4 

10 vs 

9 Y6 

7 
Y7 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . -0.5 V to V cc + D.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or v, >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): D package .................... 1.3 W 

DB package .................. 0.55 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maxi.mum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils. 

recommended operating conditions (see Note 4) 

vee Supply voltage 

Vee= 2.1 v to 3.6 v 
V1H High-level input voltage 

Vee = 4.5 v to 5.5 v 
Vee= 2.1vto3,6 v 

V1L Low-level input voltage 
Vee= 4.5 v to 5.5 v 

VJ Input voltage 

Vo Output voltage 

Vee=2.7Vto3.6V 
IOH High-level output current 

Vee= 4.5 v to 5.5 v 

Vee=2.7Vto3.6V 
IOL Low-level output current 

Vee=4.5Vto5.5V 

/}J.V!;.y Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

PRODUCT PREVIEW lnlonnatlon concemt products In the formative or 
claalgn pha8a of davalopmern. C-ti• data and olhar 
opacHlcatlons "'" daalgn goals. Texas lnstrumanta ,_...Illa ~ght to 
change or discontinue these products wtthout notice. 
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SN54LV138 

MIN MAX 

2.7 5.5 

2 

3.15 

~ 
..i.t..s;:p,5 

o_a_4Slee 
~Vee 

]l__ -6 

7i!._ -12 

I" 6 

12 

0 100 

-55 125 

SN74LV138 
UNIT 

MIN MAX 

2.7 5.5 v 

2 
v 

3.15 

0.8 
v 

1.65 

0 Vee v 

0 Vee v 

-6 
mA 

-12 

6 
mA 

12 

0 100 ns/V 

-40 85 •e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV138 SN74LV138 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

loH = -100 µA MIN to MAX Vcc-Q.2 Vcc-0.2 

VoH loH =-6mA 3V 2.4 2.4 v 

loH=-12mA 4.5 v 3.6 3.6 

loL = 100 µA MIN to MAX ~0.2 0.2 

VoL IOL= 6 mA 3V ~!ff_ 0.4 0.4 v 

IOL= 12 mA 4.5V _Jjj_ 0.55 0.55 

3.6 v _£4.., ±1 ±1 
11 V1 =Vee or GND 

5.5V ~ ±1 ±1 
µA 

3.6V _s;,? 20 20 
ice V1 =Vee or GND lo=O 

5.5V ~- 20 20 
µA 

L>lcc 
One input at Other inputs at 

3 V to 3.6 V 500 500 µA 
vcc-o.6v VccorGND 

3.3 v 2.5 2.5 
Ci V1 =Vee or GND 

5V 2.1 2.1 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV138 

PARAMETER 
FROM TO 

Vcc=5V±0.5V ~1 . vcc=3.3V±o.3~ vcc = 2.1 v UNIT 
(INPUT) (OUTPUT) 

MIN TYP W'1 ,,\llN TYP ~1r .~IN MAX 

A,B,orC s~~v~ w 10..:.:l.~v~~ 26 
lpd y ns 

Enable 8-.c~ 10 ~ 29 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV138 

PARAMETER 
FROM TO 

Vee= s v ±o.s v Vee= 3.3 V±0.3V 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

A, B, orC 8 16 10 21 
tpd y 

Enable 8 19 10 23 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per channel 

PRODUCT PREV1EW Information concerns products In the formative or 
design phase of development Charaeteristlc data and other 
speclftcatJons are d11lgn goals. Texas Instruments reaetYM the right to 
change or dl8condnue lhese products without notice. 

CL= 50pF, 

~TEXAS 
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I= 10 MHz 

vcc=2.1v UNIT 

MIN MAX 

26 
ns 

29 

Vee TYP UNIT 

3.3V 47 

5V 49 
pF 
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3·LINE TO B•LINE DECODERS/DEMULTIPLEXERS 

SCLS190D- FEBRUARY 1993 - REVISED JULY 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 

From Output 1 kn S1 o Open 
tPLHitPHL Open 

Under Test -->-----<--'V\i"V---~ 

CL=50pF 

(see Note A) I 1 kn 

Input 

LOAD CIRCUIT 

14----- tw -----+I 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM Vcc=4.sv Vcc=2.1v 
CONDITION to 5.5V to 3.6V 

Vm o.sxvcc 1.5 v 
V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input -------x Vm Vi 

------· 1'------- ov 
I I I 
14 t ·~ t .., I SU h I 

---1 I V1 
Data Input 

Output 
Control 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

Output 
Waveform2 

S1 at GND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

---- ----- V1 

l'-----JI OV 
tpzL ~ I+- I 

ov 

I I tpLz --t>i :.-
---..I ""'\[_ ·v I II/.---- o.s x Vz 

I 'm I .:j. VoL+0.3V 
I I I --- VoL 
I I tpHz --.i j+" 

tpzH -9'j j4-- I 

I Vm Voii-o.3v VoH 

----=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

6-58 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR 5 10 MHz, Zo = 50 O, tr 5 2.5 ns, If 5 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and IPHZ are the same as lc!is· 
F. IPZL and tpzH are the same as Ian· 
G. tPLH and IPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN54LV164,SN74LV164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 vat Vee. TA= 25°C 

• Typical VoHV (Output VoH Undershoot) 
> 2 V at V cc. TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These 8-bit parallel-out serial shift registers are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV164 feature AND-gated serial (A and B) 
inputs and an asynchronous clear (CLR) input. 
The gated serial inputs permit complete control 
over incoming data as a low at either input inhibits 
entry of the new data and resets the first flip-flop 
to the low level at the next clock pulse. A high-level 
input enables the other input, which then 
determines the state of the first flip-flop. Data at 
the serial inputs can be changed while the clock 
is high or low, provided the minimum setup time 
requirements are met. Clocking occurs on the 
low-to-high-level transition of the clock (CLK) 
input. 

SCLS191B-FEBRUARY 1993-REVISED APRIL 1996 

SN54LV164 .•• J OR W PACKAGE 
SN74LV164 ..• D, DB, OR PW PACKAGE 

(TOPVIEW) 

A 14 Vee 
B 2 13 QH 

QA 3 12 OG 
Os 4 11 QF 
Oc 5 10 QE 
Oo 6 9 eLR 

GND 7 8 eLK 

SN54LV164 .•. FK PACKAGE 
(TOP VIEW) 

QA 4 
NC 5 

Os 6 
NC 7 

Oc 8 

() 8 I 
CC<CZ>O 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

Cl Cl () ~ la: ozz...l...l 
(!) () () 

NC - No internal connection 

QG 
NC 
QF 
NC 
QE 

The SN74LV164 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV164 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN? 4LV164 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments lncorgorated. 

UNLESS OTHERWISE NOTED th~ document contains PRODUCTION 
DATA lnfonnadon current as of publlcatlon date. Products conform to 
specifications per the tenns ol Texas Instruments standard warranty. 
Production processing does not necessarily lncludt testing ol all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 

6-59 



SN54LV164,SN74LV164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 
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logic symbolt 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLR CLK A B QA Q9 ... QH 

L x x x L L L 

H L x x 0Ao aso OHO 

H i H H H 0An 0Gn 

H i L x L 0An 0Gn 

H i x L L 0An 0Gn 

0Ao. Oso. OHO = the level of QA, Q9, or OH. respectively, 
before the indicated steady-state inputs conditions were 
established 
0An· 0Gn = the level of QA or OG before the most recent 
i transition of the clock: indicates a 1-bit shift 

CLR 

CLK 

A 

B 

9 

8 

1 

2 

..b. R 

~ 

SRGS 

C1/-+ 

..r:: 
& }o 3 

4 

5 

6 

10 

11 

12 

13 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 

logic diagram (positive logic) 

CLK 

6-60 

A-_.--, 

B--.__., 

4 

Qe 
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SN54LV164,SN74LV164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 
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typical clear, shift, and clear sequences 

CLK µ 
L_fl ____________ : ________ __ 

CLR I 
I 

QA ==-14-----------' 
ae::.1 ________________ __, 
ac ::-+-1-------

~ ao ==-1..----------------' ~ 

0 QE ==-14-------------------' 
QF ::~ 
aa ---+----------------------' 

Clear Clear 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 v to 7 V 
Input voltage range, V1 (see Note 1) ........................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or v, >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~ThxAs 
INSTRUMENTS 
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recommended operating conditions (see Note 4) 
SN54LV164 SN74LV164 

MIN 
UNIT 

MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

V1H High-level input voltage 
Vcc-2.7Vto3.6 v 2 2 

Vee= 4.5 v to 5.5 v 
v 

3.15 3.15 

V1L Low-level input voltage 
Vcc=2.7Vto3.6V lit 0.8 

~5 
v 

Vcc • 4.5 v to 5.5 v 1.65 

V1 Input voltage 0 o(('VCC 0 Vee v 

Vo Output voltage ~Vee 0 Vee v 

IOH High-level output current 
Vee. 2.1vto3.6 v d' ~ ~ 

Vee -4.5 Vto5.5 v Jg_ mA 
-12 -12 

Vee. 2.1vto3.6 v ~ 6 6 
IOL Low-level output current mA 

Vee. 4.5 v to5.5 v 12 12 

!J.t/!J.v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air. temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS Vcct 
SN54LV164 SN74LV164 

UNIT 
MIN TYP MAX MIN TYP MAX 

IOH·-100µA MIN to MAX Vcc-0.2 Vcc-0.2 

VoH loH=~mA 3V 2.4 2.4 v 

loH=-12mA 4.5V 3.6 3.6 

IOL· 100µA MIN to MAX 
--"-

0.2 0.2 

VOL loL·6mA 3V iff 0.4 0.4 v 

IOL= 12mA 4.5V j;}" 0.55 0.55 

3.6V ~ ±1 ±1 
11 VJ. Vee or GND 

5.5V ~ ±1 ±1 
µA 

3.6V SJ' 20 20 
ice V1 • Vee or GND, 10-0 

5.5V ~ 20 20 
µA 

..... 
One input at Vee- 0.6 v. 

ti.Jee Other inputs at Vee or GND 
3Vto3.6V 500 500 µA 

3.3V 2.5 2.5 
Ci V1 • Vee or GND 

5V 3 3 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~ThxAs 
INSTRUMENTS 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54LV164 

Vee= 5.5 v Vee= 3.3v 
Vee= 2.1v UNIT 

±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 40 0 35 0 30 MHz 

CLRlow 14 ~16 /<,1s 
tw Pulse duration ns 

CLK high or low 14 JS' &!6 _d}''' .1~'' 

Setup time, data before CLKi 
Data Bf,, ~""10 L lcl!\~2 

tsu ns 
CLR inactive 5 "<""' 6 ~ 7 

th Hold time, data after CLKi 3 3 3 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV164 

Vee= 5.5 v Vee= 3.3 v 
Vee= 2.1 v UNIT 

±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

!clock Clock frequency 0 40 0 35 0 30 MHz 

CLR low 14 16 18 
tw Pulse duration ns 

CLK high or low 14 16 18 

Data 8 10 12 
tsu Setup time, data before CLKi ns 

CLR inactive 5 6 7 

th Hold time, data after CLKi 3 3 3 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV164 

PARAMETER 
FROM TO 

Vee= 5.5 v ± o.5 v Vee= 3.3 v±o.3 v vee=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX !6'(,,MIN TYP MAX ;~MIN MAX 

I max 40 90 d1 ,;'.~ 75 ~\J\:; ,,:$0 MHz 

!pd CLK Q 10 ~~'1 ~ 14 x~ );""" 32 9' 2~! ·'' ns 

tPHL CLR Q 12 ~ 16 2"6' 32 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tpd CLK 

tPHL CLR 

PRODUCT PREVIEW Information concams producll In the formative or 
design phase of development. Cherecterlstlc da1a and other 
specifications are design goals. Texas lnstntmanta rl88rves the right to 
cnange or discontinue these products without notice. 

TO 
Vee= 5.5 V±0.5V 

(OUT Pun 
MIN TVP MAX 

40 90 

Q 10 20 

Q 12 20 

~TEXAS 
INSTRUMENTS 
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SN74LV164 

Vee= 3.3 v±o.3 v Vee=2.1v UNIT 

MIN TVP MAX MIN MAX 

35 75 30 MHz 

14 26 32 ns 

16 26 32 ns 
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operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS TYP TYP UNIT 

3.3V 74 
Cpd Power dissipation capacitance CL· 50pF, f=10MHz pF 

5V 75 

PARAMETER MEASUREMENT INFORMATION 
o Vz TEST S1 

From Output 1 kn S1 O Open 
tpLHftPHL Open .Under Test ____ ,____,,vv...r---~ 

CL:50pF 
(see Note A) I 1 kn 

Input 

LOAD CIRCUIT 

14---- tw ---.i 
I I 
I 1----v1 

Vm 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzltpzL Vz 
tpHzitPZH GND 

WAVEFORM Vcc=4.5V Vcc=2.1v 
CONDITION to5.5V to3.6V 

Vm o.sxVcc 1.5V 
V1 Vee 2.7V 
Vz 2xvcc 6V 

Timing Input -------x Vm Vi _____ _,_ 1\..:. ______ 0 v 

I I.. I 
~t •r t ~ I SU h I 

---1 I V1 
Data Input 

Output 
Control 

Output 
Waveform 1 

S1 atvz 
(seeNoteB) 

Output 
Waveform2 

S1 atGND 
(seeNota B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v, 
Vm Vm 

1 ....... ----JI ov 
tpzL ~ 14-- I 

ov 

I I IPLZ ----' j.-
--...;..1 ""\l_ I 1,----- 0.5xVz 

I \ Vm I £ VoL + O.!_!f VoL 

I I tpHz --.i i.-
tpzH -+j j4- I 

/vm ~'H-o.3v voH 

----'· - ~ov 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and Jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 1 O MHz, Zo = 50 o, tr s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and lpHZ are the same as !dis· 
F. IPZL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHV (Output VoH Undershoot) 
< 2 v at v cc. TA = 2~~c 

• ESD Protection Exceeds 2000 V Per 
Ml L-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPS 

description 

The 'LV165 parallel-load, 8-bit shift registers are 
designed for 2.7-V to 5.5-V Vee operation. 

When the device is clocked, data is shifted toward 
the serial output QH. Parallel-in access to each 
stage is provided by eight individual direct data 
inputs that are enabled by a low level at the SH/ LD 
input. The 'LV165 feature a clock inhibit function 
and a complemented serial output QH· 
Clocking is accomplished by a low-to-high 
transition of the clock (CLK) input while SH/LD is 

SN54LV165,SN74LV165 
PARALLEL-LOAD B·BIT SHIFT REGISTERS 

SCES0078- MARCH 1995 - REVISED APRIL 1996 

SN54LV165 ..• J OR W PACKAGE 
SN74LV165 ... D, DB, OR PW PACKAGE 

(TOPVIEW} 

SH/LD 1 16 Vee 
CLK 2 15 CLKINH 

E 3 14 D 
F 4 13 c 
G 5 12 B 
H 6 11 A 

OH 7 10 SER 
GND 8 9 QH 

SN54LV165 ... FK PACKAGE 
(TOPVIEW} 

:I: 10 z 
:>:::<::! 0 (.);;:: 

dV5z~d 

E 
F 

NC 
G 
H 

::coo::cc: 
IOZZOLU 

(!J (/) 

NC - No internal connection 

D 
c 
NC 
B 
A 

held high and clock inhibit (CLK INH) is held low. The functions of the CLK and CLK INH inputs are 
interchangeable. Since a low CLK input and a low-to-high transition of CLK INH accomplishes clocking, CLK 
INH should be changed to the high level only while CLK is high. Parallel loading is inhibited when SH/ LD is held 
high. The parallel inputs to the register are enabled while SH/ LD is held low independently of the levels of CLK, 
CLK INH, or SER. 

The SN54LV165 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN? 4LV165 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OPERATION 

SHILO CLK CLKINH 

L x x Parallel load 

H H x Oo 
H x H ao 
H L i Shift 

H i L Shift 

EPIC is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED 11111 document contains PRODUCTION 
DATA lnformauon current as of ~ubllcaUOn date. Products conform to 

~~~=~=g~ o1 .. ~~..::~:i::::~·~ 
parametars. 

~TEXAS 
INSTRUMENTS 
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Copyright© 1996, Texas Instruments Incorporated 
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logic diagram (positive logic) 

A B c D E 

SH/LO 

CLKINH 

CLK 

SER 

Pin numbers shown are for D, DB, J, PW, and W packages. 

typical shift, load, and inhibit sequences 

CLK 

CLK INH 

SER L 

SH/LO -i--1 
A-A 

I 
B IL 

c ___f,'Hl 
I 
I 

Data D L 
Inputs 

E ___Jn 
I 

F IL 

G_Fl 
H ___Jn 

I 

QH 

OH 

i.-
Load 

6-66 

Inhibit 

H H 

L L 

+ Serial Shift 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee ......................................................... -0.5 V to 4.6 V 
Input voltage range, V1 (see Note 1) .......................................... -0.5 v to Vee+ 0.5 v 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 v 
Input clamp current, l1K (V1 < o or V1 >Vee) ............................................... ± 20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ........................................... ± 50 mA 
Continuous output current, lo (Vo= o to Vee) ............................................. ± 25 mA 
Continuous current through Vee or GND .................................................. ± 50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package .................... 1 .30 W 

DB package ................... 0.55 W 
PW package ................... 0.5 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°e and a board trace length of 750 mils. 

recommended operating conditions (see Note 4) 

Vee Supply voltage 

Vee= 2.7 v to 3.6 v 
V1H High-level input voltage 

Vee = 4.5 v to 5.5 v 
Vee = 2.1 v to 3.6 v 

V1L Low-level input voltage 
Vee = 4.5 v to 5.5 v 

V1 Input voltage 

Vo Output voltage 

High-level output current 
Vee = 2.1 v to 3.6 v 

IOH 
Vee= 4.5 v to 5.5 v 
Vee= 2.1 v to 3.6 v 

IOL Low-level output current 
Vee= 4.5 v to 5.5 v 

l!.t/l!.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characterlsdc data and othor 
specifications are design goals. Tu:as Instruments reserves the right to 
change or dlscondnue lh8ea produota without notlca. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN54LV165 SN74LV165 

MIN MAX MIN 
UNIT 

MAX 

2.7 5.5 2.7 5.5 v 
2 2 v 

3.15 3.15 

q19 0.8 

_J:55 
v 

1.65 

o_n__4Vee 0 Vee v 
~Vee 0 Vee v 
~ -6 -6 

mA 
.I! -12 -12 

I'{ 6 6 
mA 

12 12 

0 100 0 100 ns/V 

-55 125 -40 85 ·e 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV165 SN74LV165 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

loH=-100µA MIN to MAX Vcc-0.2 vcc-0.2 

VoH loH=-6mA 3V 2.4 2.4 v 
loH=-12mA 4.5V 3.6 3.6 

IQL= 100µA MIN to MAX ..... 0.2 0.2 

VOL loL= 6 mA 3V .fi_ 0.4 0.4 v 

loL=12mA 4.5V Ji;" 0.55 0.55 

3.6V :t ±1 ±1 
11 V1 =Vee or GND 

5.5V ~ ±1 ±1 
µA 

3.6V ~ 20 20 
ice V1 =Vee or GND, lo=O 

5.5V .tf 20 20 
µA 

~ice 
One input at V cc - 0.6 V, 

3 V to 3.6 V 500 500 µA 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 3 3 
pF 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

Vee= 5.5 v 

fclock Clock frequency 

CLK high or low 
lw Pulse duration 

SH/LD low 

SH/LD high before CLKi 

SER before CLKi 
lsu Setup time 

CLK INH before CLK1' 

Data before SH/LDi 

th Hold time 
SER data after CLKi 

Parallel data after SH/LDi 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic - and o1her 
apaclftcations are design goals. TIIl8 ln81ruments ressrvas lho right to 
change or discontinue lhoSe products without notice. ~ThXAS 

INSTRUMENTS 

±0.5V 

MIN MAX 

0 50 

14 

14 

10 

8 .cf:f 
10 q:;' -~ 
8 

"( 

6 

6 
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vcc = 3.3 v 
Vee :2.1v UNIT ±0.3V 

MIN MAX MIN MAX 

0 40 0 30 MHz 

18 22 
ns 

18 22 

';"-· J.3 .'.'.l.0'1.r 
w,,<$91 .d ,~~ 

ns 
~~ 12 ·.~ 1;i,<:-'715 

12 17 

6 5 

6 5 
ns 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV165 

Vee= 5.5 v Vee= 3.3 v 
Vcc=2.1v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

!clock Clock frequency 0 50 0 40 0 30 MHz 

CLK high or low 14 18 22 
lw Pulse duration ns 

SH/LDlow 14 18 22 

SH/LD high before CLKi 10 13 17 

SER before CLKi 8 11 14 
lsu Setup time 

CLK INH before CLKi 
ns 

10 12 15 

Data before SH/LDi 8 12 17 

SER data after CLKi 6 6 5 
th Hold time ns 

Parallel data after SH/LDi 6 6 5 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV165 

PARAMETER 
FROM TO 

Vee:;: 5.5 v ±0.5 v Vee= 3.3 v ±0.3 v Vcc=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX MIN MAX 

I max ' 50 90 ~ 40 75 A 30 MHz 

CLK 20 ~ "~$ 20 ~ _SI~\ 47 

\pd SH/LD OH or OH 19 ..St.ilif4 t~,~ 19 9<.)."§~, ~' 44 ns 

H 15 go' 15 'IS"' 36 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV165 

PARAMETER 
FROM TO 

Vee= 5.5v±o.5 v Vee= 3.3 v ±0.3 v 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

I max 50 90 40 75 

CLK 20 24 20 38 

lpd SH/LD OH or OH 19 24 19 36 

H 15 20 15 29 

operating characteristics, TA = 25°C 
PARAMETER 

cpd Power dissipation capacitance 

PRODUCT PREVIEW Information concerns productll In Iha formative or 
design phase of development CharaCtartstlc data and other 
apeclftcadons are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 

TEST CONDITIONS 

CL= 50 pF, 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALU\S, TEXAS 75265 

I= 10 MHz 

Vee= 2.1v UNIT 

MIN MAX 

30 MHz 

47 

44 ns 

36 

Vee TYP UNIT 

3.3V 33 

5V 57 
pF 
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PARAMETER MEASUREMENT INFORMATION 

O Vz TEST S1 

From Output 1 kn S1 o Open tpLHitPHL Open 
Under Test -----<--'V'-rv----~ 

CL=50pF 
(see Note A) I 1 kn 

Input 

LOAD CIRCUIT 

I+--- tw --+I 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM Vee= 4.5 v Vee= 2.1 v 
CONDITION to 5.5 V to3.6V 

Vm o.5xVcc 1.5 v 
V1 Vee 2.7V 

Vz 2xvcc 6V 

Timing Input 
------"';(vm V1 

------'· 1\...:.------ ov 
I L. I 
14 t •r t ., 
I SU h I 

---1 I V1 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at Vz 
(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 
Vm Vm 

1'"-~~JI ov 
tpzL -+j I+- I 

OV 

I I tpLz -+I :.-----,""\I v J pl ---- o.5xVz 
I m I voL+0.3V 
I I --- VoL 
I I tpHz -+I j+-

tpzH _., j4- I f vm ~j:l-o.3v VoH 

----'· ----- = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR !> 1 O MHz, Zo = 50 Q, tr!> 2.5 ns, It!> 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and tPHZ are the same as lctis· 
F. tpzL and IPZH are the same as len· 
G. tpLH and tPHL are the same as 1pci. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 vat Vee. TA= 25°C 

• Typical VoHv (Output VoH Undershoot) 
> 2 vat Vee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These hex D-type flip-flops are designed for 2.7-V 
to 5.5-V Vee operation. 

The 'LV174 are monolithic positive-edge
triggered flip-flops with a direct clear (CLR) input. 
Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular 
voltage level and is not directly related to the 
transition time of the positive-going edge of the 
clock pulse. When the clock (CLK) input is at 
either the high or low level, the D-input signal has 
no effect at the output. 

SN54LV174,SN74LV174 
HEX D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS1928- FEBRUARY 1993 - REVISED APRIL 1996 

SN54LV174 ..• J OR W PACKAGE 
SN74LV174 ... D, DB, OR PW PACKAGE 

(TOP VIEW) 

CLR 1 16 Vee 
1Q 2 15 6Q 
1D 3 14 60 
2D 4 13 50 
2Q 5 12 5Q 
3D 6 11 4D 
3Q 7 10 4Q 

GND 8 9 CLK 

SN54LV174 ... FK PACKAGE 
(TOPVIEW) 

10 
20 
NC 
2Q 
30 

la: (.) (.) 
~dz~g 

7 15 5Q 
8 14 40 

9 10 11 12 13 

NC - No internal connection 

The SN74LV174 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV17 4 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4LV17 4 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

CLR CLK D . Q 

L x x L 

H i H H 

H i L L 

H L x Oo 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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logic symbolt 

CLR 
CLK 

10 

20 

30 

40 

50 

60 

1 

9 

3 

4 

6 

11 

13 

14 

_t,J R 

~C1 
10 

2 

5 

7 

10 

12 

15 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 

logic diagram (positive logic) 

CLK 9 

3 
10 ~~~~~~~t---t--t10 

2 _-+-....,,.C1 1Q 

R 

To Five Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v, (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or v, >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): D package .................... 1.3 W 

DB package .................. 0.55 W 
PW package ................... 0.5 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings'' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54LV174,SN74LV174 
HEX D· TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS192B- FEBRUARY 1993- REVISED APRIL 1996 

recommended operating conditions (see Note 4) 
SN54LV174 SN74LV174 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee= 2.1vto3.6 v 2 2 
V1H High-level input voltage v 

Vee = 4.5 v to 5.5 v 3.15 3.15 

Vee= 2.7 v to 3.6 v ~ 0.8 
V1L Low-level input voltage 

.h.£65 
v 

Vee= 4.5 v to 5.5 v 1.65 

V1 Input voltage o~"Yee 0 Vee v 

Vo Output voltage _ei: Vee 0 Vee v 

Vee= 2.7 v to 3.6 v <1 -6 -6 ,.:..:;: 
loH High-level output current jf! mA 

Vee= 4.5 v to 5.5 v -12 -12 

Vee=2.7Vto3.6V "' 6 6 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 12 12 

At/Av Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 oe 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LV174 SN74LV174 
PARAMETER TEST CONDITIONS Vcct 

MIN TYP MAX MIN TYP 

loH=-100µA MIN to MAX vee-0.2 Vee-0.2 

VoH loH =-6 mA 3V 2.4 2.4 

loH=-12mA 4.5 3.6 3.6 

IOL= 100µA MIN to MAX ..:,.. 0.2 

VOL loL=6mA 3V ltl 0.4 

loL= 12mA 4.5V #{ 0.55 

3.6V if' ±1 
11 V1 =Vee or GND 

5.5V i:J ±1 
"' 

3.6V -;$! 20 
ice V1 =Vee or GND, lo=O 

5.5V aftf_ 20 

Alec 
One input at Vec-0.6 V, 

3 Vto3.6 V 500 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 3 3 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW lnlonnatlon concoms prodUCIS In Ille lonnatlve or 
deelgn pheee ot development Characteristic data end other 
epeclftcatlone are deelgn goals. T8I88 ln81ruments resarvee 1he right to 
change or discontinue 111eee products wlll1out notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

20 

20 
µA 

500 µA 

pF 
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HEX D· TYPE FLIP· FLOPS 
WITH CLEAR 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature {unless otherwise noted) 

SN54LV174 

Vcc=SV Vcc=3.3V 
Vcc=2.1v UNIT ±0.SV ±0.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 40 0 30 0 24 MHz 

CLRlow 12 16_ 18 __,.,A.,22 
tw Pulse duration ns 

CLK high or low 12 ~ A\8 ~p~ 

Setup time before CLKi 
Data 10 ~~'IJ ~12 ..d~Q ~4 

tsu ns 
CLR inactive 3 <t'<' 3 ~['"" 3 

th Hold time, data after CLKi 3 3 3 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature {unless otherwise noted) 

SN74LV174 

Vcc=SV Vee= 3.3 v 
vcc=2.1v UNIT 

±0.SV ±0.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 40 0 30 0 24 MHz 

CLRlow 12 18 22 
lw Pulse duration ns 

CLK high or low 12 18 22 

Setup time before CLKi 
Data 10 12 14 

lsu ns 
CLR inactive 3 3 3 

!ti Hold time, data after CLKi 3 . 3 3 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otherwise noted) {see Figure 1) 

SN54LV174 

PARAMETER 
FROM TO 

Vee=5V±0.5V Vee= 3.3 v ± o.3 v Vee=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX ,A.MIN TYP MAX f..MIN MAX 

fmax 40 90 A ~ • ..90 80 .s± £ MHz 

CLR 9 ..41~¥8 ~""" 12 .51.~~ ~"'"' 28 
!pd Q ns 

CLK 8 ~ 13 .!! 36 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
{unless otherwise noted) {see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

CLR 
lpd 

CLK 

PRODUCT PREVIEW-.n ...-.. pruductl In lhe lannatlveor = lllae of -pment. -· dllll ll1d -ftcallOftllNdlllgngoills. T-ln111Um1n11-lll1rlghtto 
tor dloconllnuo-producta wllhout-
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TO 
Vee= 5V±0.5V 

(OUTPUT) 
MIN TYP MAX 

40 90 

9 18 
Q 

8 20 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

SN74LV174 

Vee·= 3.3 v ± o.3 v Vee=2.1v UNIT 

MIN TYP MAX MIN MAX 

30 80 24 MHz 

12 23 28 
ns 

13 29 36 



operating characteristics, TA= 25°C 
PARAMETER 

Cpd Power dissipation capacitance per flip-flop 

~TEXAS 
INSTRUMENTS 

SN54LV174,SN74LV174 
HEX D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS1928-FEBRUARY 1993-REVISED APRIL 1996 

TEST CONDITIONS Vee TYP UNIT 

3.3 v 24 
CL= 50 pf, f = 10 MHz pf 

5V 52 
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HEX D· TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS1928- FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kO S1 o Open From Output 

UnderTest~-t1>----<._~'VIJl\r-~~--/ 
tpui/tPHL Open 

CL :50 pF 
(see Note A) I 1 kO 

Input 

LOAD CIRCUIT 

14--- tw --+I 
I I 
I 1----v1 

----ov 
VOLTAGE WAVEFORMS 

PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM vcc=4.5V Vcc=2.1v 
CONDITION to 5.5V to3.6V 

Vm 0.5xVcc 1.5 v 

V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input -------x Vm Vi 

------·I~------ OV 
14 .. i. .,1 
ltsur"th I 
I I 

---1 I V1 
Data Input 

Output 
Control 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----V1 

1--~~JI OV 
tpzL ~ 14- I 

ov 

I I tPLZ -..i '4---
---.-, ""'\' V I P' ... --- 0.5 x Vz 

I m I voL + o.a v 
I I --- VoL 
I 1 tpHz -.i j4-

tpzH ~ j4- I 
I Vm V0H-0.3V VoH 

._ __ =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PAR s 1 O MHz, Zo = 50 Q, Ir s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one trans~ion per measurement. 
E. IPLZ and tpHz are the same as !dis· 
F. tpzL and tpzH are the same as len· 
G. tPLH and tPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~1ExAs 
INSTRUMENTS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHV (Output VoH Undershoot) 
> 2V at Vee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These octal buffers/drivers are designed for 2.7-V 
to 5.5-V Vee operation. 

The 'LV240 are designed specifically to improve 
both the performance and density of 3-state 
memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The 'LV240 are organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54LV240,SN74LV240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS193B-FEBRUARY 1993-REVISED APRIL 1996 

SN54LV240 ... J OR W PACKAGE 
SN74LV240 ... DB, OW, OR PW PACKAGE 

(TOP VIEW) 

10E 1 20 Vee 
1A1 2 19 20E 
2Y4 3 18 1Y1 
1A2 4 17 2A4 
2Y3 5 16 1Y2 
1A3 6 15 2A3 
2Y2 7 14 1Y3 
1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

SN54LV240 ... FK PACKAGE 
(TOP VIEW) 

"<t ~1UJ 0 IUJ 
i'\i ~ 9>(.)~ 

1A2 3 2 1 20 19 1Y1 4 18 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

The SN74LV240 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV240 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LV240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H L 

L L H 

H x z 

EPIC is a trademark of Texas Instruments lncomorated. 

UNLESS OTHERWISE NOTED 11111 document conlllins PRODUCTION 
DATA lnfonnatlon currant 11 of publlcatlon date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
P"roductlon processing does not necessarily Include testing of all 
parameters. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV240,SN74LV240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS1938- FEBRUARY 1993- REVISED APRIL 1996 

logic symbolt logic diagram (positive logic) 

10E 10E 

2 18 2 18 
1A1 1Y1 1A1 1Y1 

4 16 
1A2 1Y2 

6 14 4 16 1A3 1Y3 1A2 1Y2 8 12 
1A4 1Y4 

6 14 
1A3 1Y3 

19 
20E 

8 12 
1A4 1Y4 

11 9 
2A1 2Y1 

13 7 
2A2 2Y2 

19 15 5 
2A3 2Y3 20E 

17 3 
2A4 2Y4 

11 9 
2A1 2Y1 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 7 13 

Pin numbers shown are for DB, DW, J, PW, and W packages. 2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 v 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are obseNed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~TEXAS 
INSTRUMENTS 
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SN54LV240,SN74LV240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS193B- FEBRUARY 1993- REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV240 SN74LV240 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee= 2.1 v to 3.6 v 2 2 
V1H High-level input voltage v 

Vee = 4.5 v to 5.5 v 3.15 3.15 

Vcc=2.7Vto3.6V %8 0.8 
V1L Low-level input voltage 

..b~5 
v 

Vee= 2.1 v to 3.6 v 1.65 

V1 Input voltage o .51..tt:Vcc 0 Vee v 

Vo Output voltage ~Vee 0 Vee v 

Vee= 2.1vto3.6 v ..s.V -8 -8 
IOH High-level output current mA 

Vee= 4.5 v to 5.5 v ~d:l_ -16 -16 

Vee= 2.1 v to 3.6 v ~ 8 8 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 16 16 

A.t/1!..v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54LV240 SN74LV240 
PARAMETER TEST CONDITIONS Vcct MIN TYP MAX MIN TYP 

loH=-100µA MIN to MAX Vcc-0.2 Vcc-0.2 

VoH IOH=-8mA 3V 2.4 2.4 

loH =-16mA 4.5 v 3.6 3.6 

loL= 100 µA MIN to MAX 0.2 

VOL loL=8 mA 3V 0.4 

IOL= 16 mA 4.5V .,:,, 0.55 

3.6 v _/jf ±1 
11 V1 =Vee or GND 

5.5V {it ±1 

3.6V .Li[' ±5 
ioz Vo= Vee or GND 

5.5V J:1 ±5 

3.6V 11. 20 
ice V1 =Vee or GND, lo=O 

5.5V cq;; 20 

D.lcc 
One input at Vcc-0.6 V, 

3 Vto 3.6 V 500 
Other inputs at Vee or GND 

3.3V 3 3 
Ci V1 =Vee or GND 

5V 3 3 

3.3V 8 8 
Co Vo=VccorGND 

5V 8 8 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW lnformatlon concerns products In the formative or 
design phlse of development ClwaCteristic data and other 
apeclftcatlona are design goals. Texas lnsbUments reserves the right to 
changa ot discontinue these products without nOtica. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pF 

pF 
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SN54LV240,SN74LV240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS1938- FEBRUARY 1993 - REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV240 

PARAMETER FROM TO 
Vee= 5 V±0.5 v Vee= 3.3 V±0.3V vee=2.1v UNIT 

PNPUT) (OUTPUT) 
MIN TYP MAX AMIN TYP MAX _4 MIN MAX 

!2..d A y 7 1~ µ~ 9 !.,~ fY ...l1_ 18 ns 

len OE y 11 _c,.Cff l<>i*'~ 14 ~?-<24 ~'V-. 28 ns 

!dis OE y 12~~ 14 T !1!_ 25 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV240 

PARAMETER FROM TO 
Vee= 5 V±0.5 v Vee=3.3 V±0.3 v 

(INPUT) (OUTPUT) 
MIN TYP MAX MIN TYP MAX 

__!e_d A y 7 13 9 16 

len OE y 11 18 14 24 

!dis OE y 12 23 14 24 

operating characteristics, Vee= 3.3 V, TA= 25°C 
PARAMETER TEST CONDITIONS 

Outputs enabled 

Cpd Power dissipation capacitance per buffer/driver 
Outputs disabled 

CL= 50 pF, f = 10 MHz 
Outputs enabled 

PRODUCT PREVIEW Information concerns products In tho fOrmatlve or 
deelan phase of development Characl8tlsdc da1ll and other 
speclftcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these product8 without notice. 
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Outputs disabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Vee=2.1v UNIT 

MIN MAX 

18 ns 

28 ns 

25 ns 

Vee TYP UNIT 

45 
3.3V ~ 

78 
pF 

5V ~ 



SN54LV240,SN74LV240 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS1938 - FEBRUARY 1993 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

0 Vz TEST S1 
1 kn S1 o Open From Output 

Under Test -----it----'V\/1,---~ 
tpui/lPHL Open 
tpLzltpzL Vz 

CL:50pF 
(see Note A) I 1 kn 

tpHzltpzH QND 

WAVEFORM vcc=4.5V vcc=2.7V 
CONDITION to 5.5 v to 3.6 V 

Vm o.5xVcc 1.5V 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input --------x Vm Vi ----...J. I\,.;. ______ o v 
I L. I 14--- tw --.I 

I I 
I 1----V1 

Input 

14 t .,. t "i 
I SU h I 

---1 I V1 
Data Input 

--ov ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----V1 

I I ov 
tpzL ~ 14- I 

Output 
Waveform1 

S1 atVz 
(see Note B) 

I I tpLz -.I i.-
--...;..1 ... ,V I K--- 0.5xVz 

I · m I t~L+_E:~ VoL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I I tpHZ -.i j+"" 
tpzH~ ~ I 

fvm ~H-o.3vvoH ---.J. ... ____ = 0 v 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH·LEVEL ENABLING 

B. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PAR s 1 O MHz, Zo = 50 o, tr s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and IPHZ are the same as !dis· 
F. IPZL and tpzH are the same as len· 
G. IPLH and IPHL are the same as lpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~ThxAs 
INSTRUMENTS 
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• EPIC rM (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHv (Output VoH Undershoot) 
>2VatVee. TA=25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These octal buffers/line drivers are designed for 
2.7-V to 5.5-V Vee operation. 

The 'LV244 are designed specifically to improve 
both the performance and density of 3-state 
memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The 'LV244 are organized as two 4-bit line drivers 
with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 

SN54LV244,SN74LV244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS194C-FEBRUARY 1993-REVISED APRIL 1996 

SN54LV244 •.. J OR W PACKAGE 
SN74LV244 •.. DB, OW, OR PW PACKAGE 

(TOP VIEW) 

10E 1 Vee 
1A1 20E 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 

2A3 
1Y3 
2A2 

SN54LV244 ... FK PACKAGE 
(TOP VIEW) 

'<I' ~ [w o [w 
~ ~ 9>() ~ 

1A2 3 2 1 20 19 1Y1 4 18 

2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10 11 12 13 

The SN74LV244 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV244 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4LV244 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

OE A y 

L H H 

L L L 

H x z 

~ThXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 

6-83 



SN54LV244,SN74LV244 
OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCLS194C- FEBRUARY 1993 - REVISED APRIL 1996 

logic symbolt logic diagram (positive logic) 

10E 
10E 

2 18 2 18 
1A1 !> " 1Y1 1A1 1Y1 

4 16 
1A2 1Y2 

6 14 4 16 
1A3 1Y3 1A2 1Y2 

8 12 
1A4 1Y4 

6 14 
1A3 1Y3 

19 
20E 

8 12 
1A4 1Y4 

11 !> " 
9 

2A1 2Y1 
13 7 

2A2 2Y2 19 15 5 20E 2A3 2Y3 
17 3 

2A4 2Y4 
11 9 

2A1 2Y1 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 7 
Pin numbers shown are for DB, OW, J, PW, and W packages. 2A2 

13 2Y2 

15 5 
2A3 2Y3 

2A4 17 3 
2Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ± 70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure io absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54LV244,SN74LV244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS194C- FEBRUARY 1993- REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV244 SN74LV244 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee= 2.7 v to 3.6 v 2 2 
V1H High-level input voltage v 

Vee= 4.5 v to 5.5 v 3.15 3.15 

Vee= 2.7 v to 3.6 v ~ 0.8 
V1L Low-level input voltage 

J.'iJ5 
v 

Vee= 4.5 v to 5.5 v ,, 1.65 

V1 Input voltage o_n<l:Vcc 0 Vee v 

Vo Output voltage _t::. Vee 0 Vee v 

Vee= 2.7 v to 3.6 v ?P -8 -8 
loH High-level output current 

:£: 
mA 

Vee= 4.5 v to 5.5 v -16 -16 

Vee= 2.7 v to 3.6 v "" 8 8 
IOL Low-level output current mA 

Vee = 4.5 v to 5.5 v 16 16 

/J.t//J.v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV244 SN74LV244 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP 

loH =-100µA MIN to MAX vcc-0.2 vcc-0.2 

VoH IOH=-8 mA 3V 2.4 2.4 

loH=-16mA 4.5V 3.6 3.6 

loL= 100µA MIN to MAX 0.2 

Vol loL=B mA 3V 0.4 

loL= 16mA 4.5V ..iilt_0.55 

3.6V _£_ ±1 
11 V1 =Vee or GND 

5.5V fl_ ±1 

3.6V A""' ±5 
ioz Vo= Vee or GND 

5.5V § ±5 

3.6V 1$' 20 
Ice V1=VccorGND, lo=O 

5.5V ~ 20 

D.lcc 
One input at V cc - 0.6 V, 

3 V to3.6 V 500 
Other inputs at Vee or GND 

3.3V 3 3 
Ci V1=VccorGND 

5V 3 3 

3.3V 8 8 
Co Vo=VccorGND 

5V 8 8 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW Information concerns products In tho formative or 
doolgn phose of development. Charactarlstic dalll and other 
speclflcatlons are design goals. Toas Instruments reserves the right to 
change or discontinue these products wHhout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pf 

pf 
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SN54LV244,SN74LV244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCLS194C- FEBRUARY 1993- REVISED APRIL 1996 

switching characteristics over recommended operating free-air temperature range, Ct = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV244 

PARAMETER FROM TO 
Vcc=5V±0.5V Vee= 3.3V±0.3V vee=2.1v UNIT (INPUT) (OUTPUT) 

MIN TYP MAX ~IN TYP MAX ~MIN MAX 

tad A y 7 L~ ~ 9 ~ ~ 17 ns 

ten OE y 10 ~ ~y 13~., l.\y 29 ns 

tells OE y 10 2ft.~ 13 ~ 24 ns 

switching characteristics over recommended operating free-air temperature range, Ct = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV244 

PARAMETER 
FROM TO 

Vee= s v±o.s v vee :3.3 v ±o.3 v (INPUT) (OUTPUT) 
MIN TYP MAX MIN TYP MAX 

-'i!g_ A y 7 12 9 14 

ten OE y 10 19 13 23 

tclis Di: y 10 20 13 21 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS 

Outputs enabled 

Outputs disabled 
Cpd Power dissipation capacitance per buffer/driver CL=50pF, f=10MHz 

Outputs enabled 

PRODUCT PRIVIEW-CllllClllllpraduclllnlhl-.or = lllmo ol ~ -· dlll ... ---dlllgngolll. -1---lhlllghtlO 
ordllcontlru-praducllwllhautnoact. 

fl..86 

Outputs disabled 

~1ExAs 
INSTRUMENTS 
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vee=2.1v UNIT 

MIN MAX 

17 ns 

29 ns 

24 ns 

Vee TYP UNIT 

3.3V 
40 

~ 
pf 

5V ~ 
4 



SN54LV244, SN74LV244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCLS194C-FEBRUARY 1993-REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kO S1 o Open From Output 

Under Test -->---<--'\/V'V----' 
tpLHitPHL Open 

tpLzitpzL Vz 

CL = 50 pF 
(see Note A) I 1 kQ 

tpHzitpzH GND 

WAVEFORM vcc=4.5V vcc=2.1v 
CONDITION to 5.5 V to3.6V 

Vm o.sxvcc 1.5V 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input -------xVm Vi 

------'· 1'------- 0 v 
I I I 14----- tw--+! 

I I 
I 1----V1 

Input 

14 tsu lil'f4 th •1 
I I 

---1 I V1 
Data Input 

----ov ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

Output 
Waveform 1 

S1 at Vz 
(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I 
tpzL --+i 

I 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vm Vm 

I 
14-- I 
I tpLZ -ll'i ~ I I I 

V1 

ov 

0.5xVz 

I 
I 
I 

Vm I ~h_+~~VOL 

~ tpzH -lil'J 
I tpHZ --11'1 
~ I I ---- VoH 

VoH-0.3V Vm 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH·LEVEL ENABLING 

=OV 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR,,; 1 O MHz, Zo = 50 O, Ir,,; 2.5 ns, If,,; 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and IPHZ are the same as ldis· 
F. tpzL and tpzH are the same as !en· 
G. IPLH and IPHL are the same as !pd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2·µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< o.s Vat Vee. TA= 25°C 

• Typlcal VoHv (Output VoH Undershoot) 
> 2VatVee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These octal bus transceivers are designed for 
2.7-V to 5.5-V Vee operation. 

The 'LV245 are designed for asynchronous 
communication between data buses. The device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so the buses are effectively isolated. 

SN54LV245,SN74LV245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS075E-JANUARY 1991 - REVISED APRIL 1996 

SN54LV245 ••• J OR W PACKAGE 
SN74LV245 ••• DB, OW, OR PW PACKAGE 

(TOPVIEW) 

Vee 
A1 OE 
A2 81 

82 
83 

A5 84 
A6 85 
A7 86 
AB 

GND 

SN54LV245 ••. FK PACKAGE 
(TOPVIEW) 

A3 
A4 

AS 
A6 
A7 

a: o I C\l~-ow 
<t<C::>O 

81 
B2 
83 
84 
85 

The SN74LV245 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV245 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LV245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

IN POTS 
OPERATION 

OE DIR 

L L B data to A bus 

L H A data to B bus 

H x Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 

-!/}TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV245, SN74LV245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS075E-JANUARY 1991-REVISEDAPRIL 1996 

logic symbolt logic diagram (positive logic) 

19 
OE 

DIR 
1 

.l:> G3 

.l:> 

L 
3EN1[8A] 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

2 

3 

4 

5 

6 

7 

8 

9 

...._ 
L_ 

... .. 
...... 
...._ 

...._ 

... 

... ... 

3EN2[A8] , r 
V1 

[> 2V 

18 ...._ 

w 
17 

~ ... 
16 

~ 
15 ....... 
14 ._.. 
13 

12 

11 
~ 

81 

82 

83 

84 

85 

86 

87 

88 

2 
A1 ---a---1 

.__ __ ,:.:18:... 81 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, DW, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, v1: Except 1/0 ports (see Note 1) ........................... -0.5 V to Vee+ 0.5 V 

1/0 ports (see Notes 1 and 2) ........................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vccl .............................................. ±35 mA 
Continuous current through V cc or GND ................................................... ± 70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~ThxAs 
INSTRUMENTS 
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SN54LV245,SN74LV245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS075E-JANUARY 1991 -REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV245 SN74LV245 UNIT 

MIN MAX MIN MAX UNIT 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vcc=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vee = 4.5 v to s.5 v 3.15 3.15 

Vee= 2.1vto3.6 v ~ 0.8 
V1L Low-level input voltage 

~"65 
v 

Vee= 4.5 v to 5.5 v 1.65 

V1 Input voltage O_j;_1:Vcc 0 Vee v 

Vo Output voltage .t':_ Vee 0 Vee v 

Vcc=2.7Vto3.6V Jfl_ -8 -8 
IOH High-level output current mA 

Vee= 4.5 v to 5.5 v Jf!_ -16 -16 

Vee= 2.1vto3.6 v ~ 8 8 
IOL Low-level output current mA 

Vee = 4.5 v to 5.5 v 16 16 

lilil!.V Input transition rise or fall rate 0 50 0 50 ns/V 

TA Operating free-air temperature -55 125 -40 85 oc 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

vcct 
SN54LV245 SN74LV245 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP 

loH=-100µA MIN to MAX Vcc-0.2 Vcc-0.2 

VoH loH =-8mA 3V 2.4 

loH =-16mA 4.5V 3.6 

loL = 100 µA MIN to MAX 0.2 

VOL loL=8mA 3V 0.4 

loL= 16 mA 4.5V ~0.55 

3.6V z ±1 
11 V1 =Vee or GND 

5.5V ~I! ±1 

ioz+ 
3.6V A ±5 

Vo= Vee or GND 
5.5V .iY/ ±5 

3.6V J,'t/' 20 
ice V1 =Vee or GND, lo=O 

5.5V ~ 20 

Alec 
One input at Vee- 0.6 v, 

3 V to 3.6 V 500 
Other inputs at Vee or GND 

3.3V 2.5 
Ci Control inputs V1 =Vee orGND 

5V 3 

3.3V 7 
Co AorBport Vo= Vee or GND 

5V 8 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
:f: For 1/0 ports, the parameter loz includes the input leakage current. 

PROOUCT PREVIEW Information concerns products In the formative or 
daalgn phase ol davslopmant. Characteristic data and other 
spaclflcatlona aN daslgn goals. Taxaa lnstrumanta ,... .... Iha right to 
change or discontinue th988 products without notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

2.4 

3.6 

2.5 

3 

7 

8 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pF 

pF 
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SN54LV245,SN74LV245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS075E-JANUARY 1991-REVISEDAPRIL 1996 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV245 

PARAMETER 
FROM TO 

Vee= 5 V±0.5 v Vee= 3.3 v±o.3 v vcc=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX f¥1N TYP MAX ~IN MAX 

too AorB B or A 8 1Jd ~ 8 !__6'1 ~ 18 ns 

!en OE AorB 6 «'>~ 
,(J,,'W'. . 

12 ~ A''"' 25 ns 

lclis OE AorB 8 1~~ 12 2'1!"' 24 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV245 

PARAMETER 
FROM TO 

vcc = 5 v±o.5 v Vee= 3.3 v ± o.3 v 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX 

M A orB B or A 8 11 8 14 

ten OE A or B 6 14 12 21 

ldis OE AorB 8 16 12 20 

operating characteristics, TA = 25°C 
PARAMETER TEST CONDITIONS 

Outputs enabled 

Outputs disabled 
Cpd Power dissipation capacitance per transceiver CL= 50 pF, f=10MHz 

Outputs enabled 

PROOUCT PREVIEW Information concerns products In the formative or 
deskln phase of development Charecterisdc dall end 011111 
speclftcetlons 111 design goals. Texas 111811Umenll 1988rvae 111e right 10 
change or dltcondnue theee produCll wl1hout nodce. 
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Outputs disabled 

~lEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Vee= 2.1v UNIT 

MIN MAX 

18 ns 

25 ns 

24 ns 

Vee TYP UNIT 

36 
3.3V 1---

4 

46 
pF 

5V ~ 



SN54LV245,SN74LV245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCLS075E-JANUARY 1991 - REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 

From Output 1 kO S1 o Open 
tPLHltPHL Open 

Under Test __ ,_______. __ ""'"~--~ 
tpLzttpzL Vz 

1 kO 
tpHzltpzH GND CL= 50 pF 

(see Note A) I 
WAVEFORM Vee= 4.5 v Vcc=2.1v 
CONDITION to 5.5 V to 3.6 V 

Vm o.5xVcc 1.5 v 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xvcc 6V 

Timing Input 
------';( Vm V1 

------'· 1'------- ov 

14 ·~ ~ 14-----tw--+I 

1 tsu th I 

---1 I V1 
Input 

I I 
I 1----v1 

Vm 
Data Input Vm 

----ov ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

I 
tpzL ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vm Vm 
I 

14---- I 

V1 

ov 

Output I : tpLz1 ~ 0.5xVz 
I 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Waveform 1 
S1 atVz 

(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I Vm I 
I ~!,,__+~.~VOL 

~ I 
tpzH ~ 

I tpHz -"I 
j4- I I vo;-o.av voH 

Vm 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

=OV 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :5 1 O MHz, Zo = 50 n, tr :S 2.5 ns, It :S 2.5 ns. 
D. The outputs are measured one al a lime with one transition per measurement. 
E. tpLZ and IPHZ are the same as lctis· 
F. tpzL and tpzH are the same as !en· 
G. IPLH and IPHL are the same as !pct. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS 
INSTRUMENTS 
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• EPIC rM (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee, TA= 25°C 

• Typical VoHv (Output VoH Undershoot) 
> 2 V at V cc. TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These octal D-type flip-flops are designed for 
2.7-V to 5.5-V Vee operation. 

The 'LV273 are positive-edge-triggered flip-flops 
with direct clear (CLR) input. Information at the 
data (D) inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the clock (CLK) input 
is at either the high or low level, the D-input signal 
has no effect at the output. 

SN54LV273,SN74LV273 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS195B- FEBRUARY 1993 - REVISED APRIL 1996 

SN54LV273 .•• J OR W PACKAGE 
SN74LV273 ... DB, OW, OR PW PACKAGE 

(TOP VIEW) 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 

11 eLK 

SN54LV273 ... FK PACKAGE 
(TOPVIEW) 

3 2 1 20 19 
20 4 18 80 
20 5 17 70 
30 6 16 70 
30 7 15 60 

The SN74LV273 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV273 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN7 4LV273 is characterized for operation from -40°C to 85°C. 

CLR 

L 

H 

H 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
CLK D Q 

x x L 

1' H H 

1' L L 

L x Oo 

EPIC is a trademark of Texas Instruments lncorgorated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 

~~1ft~i:::ai: :.rr::.ns:: ~:.~==:=~o= I~ 
Production pfOCISSlng doea not n8COSNJ11y Include testing of ~I 
parameters. 

-!J1 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV273,SN74LV273 
OCTAL D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS1958 - FEBRUARY 1993- REVISED APRIL 1996 

logic symbolt 

CLR 

CLK 

10 

20 

30 

40 

50 

60 

70 

so 

1 

11 

3 

4 

7 

s 
13 

14 

17 

1S 

__t:,J R 

5. C1 

10 
2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, OW, J, PW, and W packages. 

logic diagram (positive logic) 

CLK(I) 

20 

4 

30 

7 

40 

s 
50 

13 

60 

14 

70 

17 

so 
1S 

10 10 10 10 10 10 10 10 

2 5 6 9 12 15 16 19 
1Q 2Q 3Q 4Q 5Q 6Q 7Q SQ 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±25 mA 
Continuous current through Vee or GND ................................................... ±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

ow package .................. 1.6 w 
PW package ................... 0.7 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated undE;Jr "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~ThxAs 
INSTRUMENTS 
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SN54LV273,SN74LV273 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS1958- FEBRUARY 1993-REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV273 SN74LV273 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee - 2.1vto3.6 v 2 2 
V1H High-level input voltage v 

Vee - 4.5 v to 5.5 v 3.15 3.15 

Low-level input voltage 
Vcc=2.7Vto3.6V ~ 0.8 

V1L 
~ 

v 
Vee. 4.5 v to 5.5 v 1.65 

V1 Input voltage o _fj_t:tVcc 0 Vee v 

Vo Output voltage ~Vee 0 Vee v 

Vcc=2.7Vto3.6V p_ -6 -6 
loH High-level output current mA 

Vee - 4.5 v to 5.5 v jfi! -12 -12 

Vee= 2.1 v to 3.6 v , ... 6 6 
IOL Low-level output current mA 

Vcc=4.5Vto5.5V 12 12 

1!.tll!.v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otheiwise noted) 

Vcct 
SN54LV273 SN74LV273 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP 

IOH=-100µA MIN to MAX vcc-0.2 vcc-0.2 

VoH loH=-6mA 3V 2.4 2.4 

IOH =-12 mA 4.5V 3.6 3.6 

IOL = 100 µA MIN to MAX 0.2 

VOL loL=6mA 3V .-& 0.4 

IOL=12mA 4.5V d;,..f!.f 0.55 

3.6V 7 ±1 
It V1 =Vee or GND 

5.5V f.. ... ±1 

3.6V y ±5 
toz Vo= Vee or GND, 10 -o 

5.5V tj' ±5 

3.6 v ~ 20 
Ice V1 =Vee or GND, lo=O 

5.5V 20 

t.icc 
One input at Vee - 0.6 v, 

3 Vto3.6 V 500 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 3 3 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW lnlonnlllon ........ producll In 111e-. or 
design phase of devalopment Chlrlclarlattc dlll end -
apeclllcltlons111dealgn goals. T-lnatnnnento....,... lhe right to 
cltlng• or dlaoonllnue- producll wllhout notice. ~TEXAS 

INSTRUMENTS 
POST OFFICE eox 655303 • DALLAS, TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pF 
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SN54LV273,SN74LV273 
OCTAL D·TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS1958 - FEBRUARY 1993 - REVISED APRIL 1996 

timing requirements over recommended ranges of supply voltage and operating free-:air 
temperature (unless otherwise noted) 

SN54LV273 

vcc=5.5V Vcc=3.3V 
vcc=2.1v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

I clock Clock frequency 0 60 0 50 0 40 MHz 

CLR low 6 I\ 10 ...c."12 
tw Pulse duration 

CLK high or low 

'~~ 
S'y ~ ns 

Setup time before CLKi 
Data 8 ~y12 _-0%.V, _<f}'i~4 

tsu ns 
CLR inactive 2 2 -r· 2 

th Hold time, data alter CLKi 3 2 2 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV273 

Vee= 5.5 v vcc=3.3V 
Vcc=2.1v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

I clock Clock frequency 0 60 0 50 0 40 MHz 

CLR low 6 10 12 
tw Pulse duration ns 

CLK high or low 7 10 12 

Data 8 12 14 
tsu Setup time before CLKi ns 

CLR inactive 2 2 2 

th Hold time, data alter CLKi 3 2 2 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV273 

PARAMETER FROM TO 
Vee= 5 v±o.5 v Vee = 3.3 v ± o.3 v vcc=2.1v UNIT 

(INPUT) (OUTPUT) 
MIN TYP MAX .AMIN TVP MAX .&MIN MAX 

I max 60 100 'p .JP 80 ""''\ J .40 MHz 

lpd CLK Q 11 ~ l~%' 16 "'<cf~2 b\~~ 26 ns 

tPHL CLR Q 13 . £_ 14 ·~ ~ 30 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM 
(INPUT) 

I max 

tpd CLK 

IPHL CLR 

PRODUCT PREVIEW Information concerns products In the formative or 
design phase of development Characteristic data and olher 
speclflcatlons are design goals. Texas Instruments reserves the right to 
change or discontinue these produC18 without nouce. 
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TO Vee= 5 v±o.5 v (OUTPUT) 
MIN TYP MAX 

60 100 

Q 11 16 

Q 13 22 

~lEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LV273 

Vee= 3.3 v ±0.3 v Vcc=2.1v UNIT 

MIN TVP MAX MIN MAX 

50 80 40 MHz 

16 22 26 ns 

14 24 30 ns 



operating characteristics, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per flip-flop 

SN54LV273, SN74LV273 
OCTAL D·TYPE FLIP-FLOPS 

WITH CLEAR 
SCLS195B-FEBRUARY 1993-REVISED APRIL 1996 

TEST CONDITIONS Vee TYP UNIT 

3.3V 32 
CL~ 50 pf, f = 10 MHz pf 

5V 41 

~TEXAS 
INSTRUMENTS 
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SN54LV273,SN74LV273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
SCLS1958- FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

O Vz TEST S1 

From Output 1 k.Q S1 o Open 
tPLHitPHL Open 

Under Test ------<--'V'v'V---~ 

CL= 50 pf 
(see Note A) I 1 k.Q 

Input 

LOAD CIRCUIT 

14--- tw -------+! 
I I 
I 1,..---v1 

Vm 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM vcc=4.sv Vcc=2.7V 
CONDITION to s.sv to 3.6 v 

Vm o.sxVcc 1.SV 

V1 Vee 2.7V 

Vz 2xvcc 6V 

Timing Input 
------'J(vm Vi 

------'· \\..:. ______ 0 v 
:.. •L. t •I I tsu I" h 1 

---1 I V1 

Data Input Vm 

Output 
Control 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

Output 
Waveform2 

S1 atGND 
(see Note BJ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 
Vm Vm 

1------I OV 
tpzL ~ 14---- I 

ov 

I I tpLz--.1 ~ 
---1 """\I I v.::---- 0.5 x Vz 

:Vm : lygi._+~~ VoL 

I \ tpHz -.i ~ 
tpzH ~ j4- I 

/vm ~H"-o.3v voH 

----'· ----- = 0 v 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
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B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 O MHz, Zo = 50 Q, Ir~ 2.5 ns, If~ 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. IPLH and IPHL are the same as lpd. 

Figure 1, Load Circuit and Voltage Waveforms 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2·µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< o.s vat Vee. TA= 25°C 

• Typlcal VoHV (Output VoH Undershoot) 
> 2VatVee. TA= 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastlc 
Small-Outllne (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPS 

description 

These octal transparent 0-type latches are 
designed for 2.7-V to 5.5-V Vee operation. 

While the latch-enable (LE) input is high, the Q 
outputs follow the data (D) inputs. When LE is 
taken low, the Q outputs are latched at the logic 
levels set up at the D inputs. 

A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
need for interface or pullup components. 

SN54LV373,SN74LV373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS196C- FEBRUARY 1993- REVISED APRIL 1996 

SN54LV373 ••• J OR W PACKAGE 
SN74LV373 ••• DB, OW, OR PW PACKAGE 

(TOPVIEW) 

Vee 
BQ 
BO 

20 4 70 
2Q 7Q 
30 60 
30 60 
40 50 
40 9 50 

GNO 11 LE 

SN54LV373 ••. FK PACKAGE 
(TOPVIEW) 

20 80 
20 70 
3Q 7Q 
30 6Q 
40 60 

ocwoc 
..,.z...ILOLO 

CJ 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74LV373 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV373 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 
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Copyright@ 1996, Texas Instruments Incorporated 
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SN54LV373,SN74LV373 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS196C- FEBRUARY 1993 - REVISED APRIL 1996 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

OE LE 0 Q 

L H H H 

L H L L 

L L x Oo 
H x x z 

logic symbolt logic diagram (positive logic) 

OE 

LE 
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...r::J EN 
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10 
2 

'V 
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6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

OE-----l~ 

LE 

10-3------1 

To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, DW, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, V1 (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1<0 or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:t Stresses beyond those listed under"absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54LV373,SN74LV373 
OCTAL TRANSPARENT D· TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS196C-FEBRUARY 1993-REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV373 SN74LV373 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

High-level input voltage 
Vee = 2.1 v to 3.6 v 2 2 

V1H v 
Vee = 4.5 v to 5.5 v 3.15 3.15 

Vee= 2.7 v to 3.6 v fill 0.8 
V1L Low-level input voltage 

~"i55 
v 

Vee - 4.5 v to 5.5 v 1.65 

V1 Input voltage o .sJ..'*ec 0 Vee v 
Vo Output voltage 1L_ Vee 0 Vee v 

Vee= 2.7 v to 3.6 v Si!_ -8 -8 
loH High-level output current mA 

Vee = 4.5 v to 5.5 v ~ -16 -16 

Vee= 2.7 v to 3.6 v ~ 8 8 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 16 16 

/J.t//J.v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV373 SN74LV373 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP 

IOH=-100µA MIN to MAX Vee-0.2 Vcc-0.2 

VoH loH·-8mA 3V 2.4 2.4 

loH=-16 mA 4.5V 3.6 3.6 

IOL = 100 µA MIN to MAX 0.2 

VOL IOL=8 mA 3V 0.4 

IOL= 16 mA 4.5V _.;:.,0.55 

3.6V jjj ±1 
11 V1 = Vee or GND 

5.5V .& ±1 

3.6V 4. ±5 
loz Vo= Vee or GND 

5.5V £.j ±5 

3.6V _lii 20 
ice V1 =Vee or GND, lo=O 

5.5V ~*' 20 

.tJ..lcc 
One input at Vee - 0.6 v, 

3 V to 3.6 V 500 Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 3 3 

3.3V 7 7 
Co Vo= Vee or GND 

5V 7.5 7.5 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW lnlormlllon concerns produell In 1ht lormallve or 
deelgn pheee of developmont. CherlCterioUc dell and other 
speclflcallons are design goals. Texes lnlllrUmenta ....,...1119 ~ght to 
changa or dlsconUnue lhesa produell wllhoul notlcs. ~ThxAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 
0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pF 

pF 
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SN54LV373,SN74LV373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS196C - FEBRUARY 1993 - REVISED APRIL 1996 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54LV373 

Vee :5 V±0.5V Vee= 3.3 v ±0.3 v vcc=2.1v UNIT 

MIN MAX Ml[\t,,, MAX ~ MAX 

lw Pulse duration, LE high 10 ~ ~~ ns 

tsu Setup time, data before LE.!. 1 High or low 4 L.~z."' .:ti-J .4:ta ns 

th Hold time, data after LE.!. lHighorlow 6 4'?,'6 ~' 6 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV373 

Vcc=5 V±0.5 v Vee= 3.3 v ±0.3 v Vee= 2.1 v UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 10 10 6 ns 

tsu Setup time, data before LE.!. I High or low 4 6 6 ns 

th Hold time, data after LE.!. l High or low 6 6 6 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV373 

PARAMETER FROM TO 
Vee= 5 V±0.5 v Vee= 3.3V±0.3 v Vee= 2.1 v UNIT 

PNPUT) (OUTPUT) 
MIN TYP MAX MIN TYP MAX MIN MAX 

D 8 16 A 11 22 A, 28 
!pct Q 

~ £~ ~~'\) £A\ 
ns 

LE 11 15 26 

ten OE Q 15 e,'$3 ~'""° 15 ~ ::.'" 28 ns 

lctis OE Q 15 2a;'< 15 ~~' 28 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

SN74LV373 
FROM TO PARAMETER 

(INPUT) (OUTPUT) Vee= 5 V±0.5V vce=3.3 v±o.3 v 

D 
tpd 

LE 

ten OE 

lctis OE 

operating characteristics, TA = 25°C 
PARAMETER 

Cpct Power dissipation capacitance per latch 

PRODUCT PREVIEW Information concerns prod- In the formative or 
deelgn pheee of development Characlerlsac dell end olher 
epeclftcellone ''" daalgn goals. Toxas lnelN11181118 .... rves lhe ~ght to 
cnange or discontinue theSe products without noUce. 

MIN TYP MAX MIN TYP MAX 

8 16 11 22 
Q 

11 19 15 25 

Q 15 23 15 27 

Q 15 23 15 27 

TEST CONDITIONS 

Outputs enabled 

Outputs disabled 
CL= 50 pf, 

Outputs enabled 

Outputs disabled 

~TEXAS 
INSTRUMENTS 

f=10MHz 
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Vec=2.1v UNIT 

MIN MAX 

28 
ns 

26 

28 ns 

28 ns 

Vee TYP UNIT 

47 
3.3V ~ 

112 
pF 

5V ~ 



SN54LV373,SN74LV373 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS196C- FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kQ 51 o Open From Output 

Under Test -->-----.J\/\f\,---_/ 
tpLHitPHL Open 

tpLzltpzL Vz 

CL:50pF 

(see Note A) I 1 kQ 
tpHzltpzH GND 

WAVEFORM Vcc=4.5V Vcc=2.1v 
CONDITION to 5.5 V to 3.6 V 

Vm o.5xVcc 1.5V 

LOAD CIRCUIT V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input -------x Vm Vi 

------'· 1'------- 0 v 
14-- tw ----+I 
I I 

I L. I 
, .. t •r th •1 
I SU I I 1----V1 

Input 
---1 I V1 

Data Input 
'"---- ov ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

Output 
Control 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 

l"---Jl"-----ov 
tpzL -+j I+- I 

Output 
Waveform 1 

S1 atVz 
(see Note B) 

I I tpLZ --111'1 !..-__ ...__ I I I·.---- 0.5 x Vz 

I Vm I 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I ~b_+_!.~ VoL 

I I tPHZ -111'1 :..-
tpzH -ll'j j4- I 

I----~---- VoH 
VoH-0.3V 

Vm ._ ___ =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 O, Ir~ 2.5 ns, If~ 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. IPLZ and tPHZ are the same as !dis· 
F. tpzL and tpzH are the same as len· 
G. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typlcal VoHV (Output VoH Undershoot) 
>2VatVee. TA=25°C 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPs 

description 

These octal edge-triggered D-type flip-flops are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV374 feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

SN54LV374,SN74LV374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS197B- FEBRUARY 1993- REVISED APRIL 1996 

SN54LV374 •.• J OR W PACKAGE 
SN74LV374 ••• DB, OW, OR PW PACKAGE 

(TOPVIEW) 

OE Vee 
1Q SQ 

so 
20 70 
2Q 7Q 
3Q 6 6Q 
30 60 

50 
5Q 

GNO 11 eLK 

SN54LV374 ••• FK PACKAGE 
(TOPVIEW) 

20 
2Q 
3Q 
30 
40 

~~l~JSg 

SD 
70 
7Q 
6Q 
60 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels set up at the data 
(D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either as normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 

The SN74LV374 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV37 4 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV374 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV374,SN74LV374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS197B- FEBRUARY 1993- REVISED APRIL 1996 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 
OE CLK 0 Q 

L i H H 

L i L L 

L L x Oo 
H x x z 

logic symbolt logic diagram (positive logic) 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

3 

4 

7 

8 

13 

14 

17 

18 

_.r:,J EN 

C1 

:i 
10 

.r: 
v 

2 

5 

6 

9 

12 

15 

16 

19 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, DW, J, PW, and W packages. 

To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}:!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< O or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through V cc or GND ................................................... ± 70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... 0.7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
impiied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SN54LV374,SN74LV374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3·STATE OUTPUTS 
SCLS1978- FEBRUARY 1993 - REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV374 SN74LV374 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vcc=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vcc=4.5Vto5.5V 3.15 3.15 

Low-level input voltage 
Vee= 2.1 v to 3.6 v ~ 0.8 

V1L 
~5 

v 
Vee= 4.5 v to 5.5 v 1.65 

V1 Input voltage o _Q_4S/cc 0 Vee v 

Vo Output voltage :R Vee 0 Vee v 

Vcc=2.7Vto3.6V ii -8 -8 
IOH High-level output current mA 

Vee= 4.5 v to 5.5 v jf! -16 -16 

Vcc=2.7Vto3.6V I'"' 8 8 
IOL Low-level output current mA 

Vee= 4.5 v to 5.5 v 16 16 

At/Av Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 •c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV374 SN54LV374 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP 

loH=-100µA MIN to MAX vcc-0.2 vcc-0.2 

VoH loH=-BmA 3V 2.4 2.4 

loH =-16 mA 4.5V 3.6 3.6 

loL = 100 µA MIN to MAX 0.2 

Vol loL=8mA 3V 0.4 

loL= 16 mA 4.5V ....::..0.55 

3.6V .fil ±1 
11 V1 =VccorGND 

5.5V p; ±1 

3.6V .... 'F ±5 
loz Vo= Vee or GND 

5.5V :_fii ±5 

3.6V 0 20 
ice V1 =Vee or GND, lo=O ..i!1. 

5.5V L 20 

t.lcc 
One input at V cc - 0.6 V, 

3 Vto 3.6 V 500 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1 =Vee or GND 

5V 3 3 

3.3V 7 7 
Co Vo= Vee or GND 

5V 8 8 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW Information concerns produelll In Ille formative or 
deelgn phase of development. Characteristic data and other 
speclftcatlons 119 deelgn goals. Texas 11181Nmen11 raearvae the right to 
change or discontinue 1hele produelll without notlca. ~ThxAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pF 

pF 
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SN54LV374,SN74LV374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS1978- FEBRUARY 1993 - REVISED APRIL 1996 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54LV374 

Vcc=SV Vcc:3.3V 
vee=2.1v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 45 "' 0 40 1A..O 35 MHz 

lw Pulse duration, CLK high or low 9 _a'l ~ ~~ ns 

lsu Setup time before CLKt lHighorlow 7 JL~v l$'~ 10 ~~v £!._1 ns 

th Hold time, data after CLKt 3 ~~ 2 ~ .. - 2 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV374 

Vee=SV Vee=3.3V 
Vee=2.1v UNIT 

±0.SV ±G.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 45 0 40 0 35 MHz 

lw Pulse duration, CLK high or low 9 10 13 ns 

tsu Setup time before CLKt J High or low 7 10 11 ns· 

th Hold time, data after CLKt 3 2 2 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1)) . 

SN54LV374 

PARAMETER 
FROM TO 

Vee=5V±0.5V Vee= 3.3V±0.3V Vee=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX MIN MAX 

fmax 45 80 ,..... 40 70 A 35 MHz 

!pd CLK Q 11 ~ '~ 15 ~ ~~ 29 ns 

ten OE Q 10 <Q~9i ~y 13 <("<"2~ !;;\' 28 ns 

lctis OE Q 8 ~ 12 ~ 29 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

!pd CLK 

ten OE 

lctis OE 

PRODUCT PREVIEW ln!annlllon......,,. prodUCll In 1he-e 01 = phlH or dlvelopmenL c-ac doll ..i -
I collone ... -goillt.-111111'11111n111-1herlghlto 

t ordloconll11111 lhlU pnxfuctll wlthoutnoUCt. 
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TO 
Vee= 5 V±0.5V 

(OUTPUT) 
MIN TYP MAX 

45 80 

Q 11 19 

Q 10 20 

Q 8 21 

~lExAs 
INSTRUMENTS 
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SN74LV374 

Vee= 3.3 v ±o.3 v Vee=2.1v UNIT 

MIN TYP MAX MIN MAX 

40 70 35 MHz 

15 24 29 ns 

13 24 28 ns 

12 24 29 ns 



operating characteristics, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per flip-flop 

SN54LV374,SN74LV374 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS1978- FEBRUARY 1993-REVISED APRIL 1996 

TEST CONDITIONS 

Outputs enabled 

Outputs disabled 
CL= 50 pf, I= 10 MHz 

Outputs enabled 

Outputs disabled 

~TEXAS 
INSTRUMENTS 

Vee TYP UNIT 

52 
3.3 v f-s4 

60 
pf 

5V 
~ 
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SN54LV374,SN74LV374 . 
OCTAL EDGE· TRIGGERED D· TYPE FLIP-FLOPS 
WITH 3·STATE OUTPUTS 
SCLS197B- FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kn S1 o Open From Output 

UnderTeat-----~VVI~-~ 
tpu-titPHL Open 
tpuitPZL Vz 

CL:50pF 
(see Note A) I 1 kn 

Input 

LOAD CIRCUIT 

14---tw-.i 
I I 
I 1----v1 

Vm 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpHzitPZH GND 

WAVEFORM Vcc=4.5V Vcc=2.1v 
CONDITION to 5.5V to3.6V 

Vm o.5xVcc 1.5V 
V1 Vee 2.7V 
Vz 2xVcc 6V 

Timing Input -------x Vm Vi 
-----"'· 1\..:. ______ 0 v 

I J... I 
i"' ts .. r t .., 
I u h I 

---1 I V1 
Data Input Vm 

Output 
Control 

Output 
Waveform 1 

S1 atVz 
(seeNoteB) 

Output 
Waveform2 

S1 atGND 
(see Note B) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 
Vm Vm 

1------"'I ov 
tpzL -+j 14-- I 

ov 

I I t --..i !.-
--...-1 ""\!_ PLZ j k-· -- 0.5 xVz 

l'Vm I l~!,_+_!!:!J VoL 

I I lPHZ -.i ~ 
tpzH ~ j4- I 

I --- VoH j Vm "\(>H -0.3 V 

----'· ----- = OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW· AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR s 1 O MHz, Zo = 50 a, tr s 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and IPHZ are the same as !clis· 
F. IPZL and !pzH are the same as !en· 
G. IPLH and IPHL are the same as tpci. 

Figure 1. Load Circuit and Voltage Waveforms 

~lExAs 
INSTRUMENTS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2·µ Process 

• Typical VoLP (Output Ground Bounce) 
< 0.8 Vat Vee. TA= 25°C 

• Typical VoHv (Output VoH Undershoot) 
> 2 V at V CC• TA = 25°C 

• ESD Protection Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPS 

description 

These octal transparent D-type latches are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV573 feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

SN54LV573, SN74LV573 
OCTAL TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS198B- FEBRUARY 1993- REVISED APRIL 1996 

SN54LV573 ••. J OR W PACKAGE 
SN74LV573 ••• DB, OW, OR PW PACKAGE 

(TOP VIEW) 

Vee 
10 1Q 
2D 20 

3Q 
40 40 
50 50 

6Q 
7Q 
SQ 

SN54LV573 ... FK PACKAGE 
(TOP VIEW) 

30 
40 
50 
60 
70 

~~l~:?s 

co woo 
coz....lcof'-. 

(!) 

2Q 
3Q 
4Q 
50 
6Q 

While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the D inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74LV573 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV573 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments lncorgorated. 

UNLESS OTHERWISE NOTED 11111 document contains PRODUCTION 

~~~ft~:::ui: :em::m-::, r~~::r:~:::~= ~ 
ProduC11on processing does not necesaa~ly Include teeting of ~i 
parameters. 

~TEXAS 
INSTRUMENTS 
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Copyright© 1996, Texas Instruments Incorporated 
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SN54LV573, SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS1988- FEBRUARY 1993 - REVISED APRIL 1996 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
OE LE 0 Q 

L H H H 

L H L L 

L L x Oo 
H x x z 

logic symbolt logic diagram (positive logic) 

OE 

LE 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

_r-.JEN 

~1 
10 

19 
'i1 

18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

OE------< I 

LE 

10 - 2----1---1 

To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, DW, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < O or V1 >Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= Oto Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ± 70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... o. 7 w 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~ThxAs 
INSTRUMENTS 
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SN54LV573,SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
SCLS198B-FEBRUARY 1993-REVISED APRIL 1996 

recommended operating conditions (see Note 4) 

SN54LV573 SN74LV573 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vee= 2.1 v to 3.6 v 2 2 
V1H High-level input voltage v 

Vee = 4.5 v to 5.5 v 3.15 3.15 

Vcc=2.7Vto3.6V Ql& 0.8 
V1L Low-level input voltage 

~5 
v 

Vee = 4.5 v to 5.5 v 1.65 

V1 Input voltage o..£J4Vcc 0 Vee 

Z:: vcc 
v 

Vo Output voltage 0 Vee 

Vee = 2.1 v to 3.6 v _iii!. -8 -8 
loH High-level output current mA 

Vee= 4.5 v to 5.5 v £ -16 -16 

Vee= 2.1 v to 3.6 v ""' 8 8 
loL Low-level output current mA 

Vee= 4.5 v to 5.5 v 16 16 

llt/t.v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·c 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV573 SN74LV573 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP 

IOH=-100µA MIN to MAX Vcc-0.2 Vcc-0.2 

VoH loH=-8mA 3V 2.4 2.4 

IOH=-16mA 4.5V 3.6 3.6 

IOL = 100 µA MIN to MAX 0.2 

VoL IOL=8mA 3V 0.4 

IOL=16mA 4.5V _.:,.0.55 

3.6V E ±1 
11 V1 =Vee or GND 

5.5 v Ji ±1 

3.6V 4, ±5 
loz Vo= Vee or GND ...I. 

5.5V ~ ±5 

3.6V _H 20 
Ice V1 =Vee or GND, lo=O 

5.5V L 20 

.111cc 
One input at Vce-0.6 v, 

3 V to 3.6 V 500 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci V1=VccorGND 

5V 3 3 

3.3V 7 7 
Co Vo= Vee or GND 

5V 10 10 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

PRODUCT PREVIEW Information conc:ams producla In 1he formative ... =n phase of development Characteristic data and other 
s ncatlons aro dlSlgn gosls. Texas lllS1rUmenlB rossrvee tho right to 
c ngo"' dlsconU~ue thlSO produCIB without notice. ~ThxAs 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 
MAX 

v 

0.2 

0.4 v 

0.55 

±1 

±1 
µA 

±5 

±5 
µA 

20 

20 
µA 

500 µA 

pF 

pF 
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SN54LV573,SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCLS1986- FEBRUARY 1993 - REVISED APRIL 1996 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54LV573 

Vee=5.5V Vee= 3.3 v 
Vee= 2.1 v UNIT ±0.5V ±0.3V 

MIN MAl" MIN MAX f\MIN MAX 

tw Pulse duration, LE high 9 _<:).;;:,,· ~12 ..rl ·-Ai ns 

tsu Setup time, data before LE! ~'fv A') 6 ~If" ,,)!,'" 7 ns 

th Hold time, data after LE! 4 ~ 6 ~"< 6 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV573 

vee = 5.5 v vee=3.3V 
Vee= 2.1 v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, LE high 9 12 14 ns 

tsu Setup time, data before LE! 4 6 7 ns 

th Hold time, data after LE! 4 6 6 ns 

switching characteristics over recommended operating free-air temperature range, CL= 50 pF 
(unless otherwise noted) (see Figure 1) 

SN54LV573 

PARAMETER FROM TO 
Vee= 5V±o.5 v Vee= 3.3 v±o.3 v Vee=2.1v UNIT (INPUT) (OUTPUT) 
MIN TYP MAX MIN TYP MAX MIN MAX 

D 9 19 ,.A. 13 23 J:.~ 29 
tpd Q ns 

LE 12 w A_ 19 ~ .J&'4!* 31 

ten OE Q 11 ~~8J ~· 16 4~2 f§J' 28 ns 

lctis OE Q 15 ~ 21 ~ 29 ns 

switching characteristics over recommended operating free-air temperature range, CL= 50 pF 
(unless otherwise noted) (see Figure 1) 

PARAMETER FROM 
(INPUT) 

D 
!pd 

LE 

ten OE 

lctis OE 

PRODUCT PREVIEW Information concerns products In Ille formative or = pllMe ot development CharaCl8rlsdc U&ll and other 
a cations are design goals. Texas Instruments l'lllfVtl the right to 
c ge or dllc:ondnue thele products without nollce. 
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TO 
Vee =5 V±0.5V (OUTPUT) 
MIN TYP MAX 

9 19 
Q 

12 21 

Q 11 18 

Q 15 21 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LV573 

Vee= 3.3 v±o.3 v vee=2.1v UNIT 

MIN TYP MAX MIN MAX 

13 23 29 
ns 

19 25 31 

16 22 28 ns 

21 28 29 ns 



SN54LV573,SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 
SCLS198B - FEBRUARY 1993 - REVISED APRIL 1996 

operating characteristics, Vee= 3.3 V, TA= 25°C 

Cpd 

PARAMETER 

Power dissipation capacitance per latch 

TEST CONDITIONS 

Outputs enabled 

Outputs disabled 
CL= 50 pF, f= 10 MHz 

Outputs enabled 

Outputs disabled 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

vcc TYP UNIT 

30 
3.3V ~ 

36 
pF 

5V ~ 
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SN54LV573,SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS198B- FEBRUARY 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 
1 kn S1 o Open From Output 

Under Test ---~--1\/\J'\r----' 
tpLHitPHL Open 

CL = 50 pF 
(see Note AJ I 1 kn 

Input 

LOAD CIRCUIT 

i.--- tw --+I 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM vcc=4.5V Vcc=2.1v 
CONDITION to 5.5V to3.6V 

Vm o.5xVcc 1.5 v 

V1 Vee 2.7V 

Vz 2xvcc 6V 

Timing Input -------xVm Vi 
------· 1\..;. ______ 0 v 

I L. I 
14 tsu .,r t .,I 
I h I 

---.1 I V1 

Data Input 

Output 
Control 

Output 
Waveform 1 

S1 at Vz 
(see Note BJ 

Output 
Waveform2 

S1 atGND 
(see Note BJ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-----v1 

I ----1 ----- o v 
tpzL~ ~ I 

ov 

I I tpLz -.i !.-
--..... -I I 1 ·--- 0.5 x Vz 

I Vm I 
I ----1-~J...+~·~ VoL 

I I tpHz -+I '4-
tpzH ~ j4- I 

I----~---- VoH 
VoH-0.3V 

Vm 
---=OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

6-118 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR ~ 1 O MHz, Zo = 50 a, tr~ 2.5 ns, tf ~ 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and IPHZ are the same as !dis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 

~TEXAS. 
INSTRUMENTS 
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• EPIC™ (Enhanced-Performance Implanted 
CMOS) 2-µ Process 

• Typlcal VoLP (Output Ground Bounce) 
< o.s vat Vee. TA= 25°C 

• Typical VoHv (Output VoH Undershoot) 
> 2v at Vee. TA= 25•c 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pf, 
R:O) 

• Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

• Package Options Include Plastic 
Small-Outline (OW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mll DIPS 

description 

These octal edge-triggered D-type flip-flops are 
designed for 2.7-V to 5.5-V Vee operation. 

The 'LV574 feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

SN54LV574,SN74LV574 
OCTAL EDGE· TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3·STATE OUTPUTS 
SCLS199B- MARCH 1993 - REVISED APRIL 1996 

SN54LV574 ••• J OR W PACKAGE 
SN74LV574 •.. DB, DW, OR PW PACKAGE 

(TOPVIEW) 

OE 1 20 Vee 
1D 2 19 10 
20 3 18 20 
30 4 17 30 
40 5 16 40 
50 6 15 50 
60 7 14 60 
70 8 13 70 
80 9 12 SQ 

GNO 10 11 eLK 

SN54LV574 •.• FK PACKAGE 
(TOPVIEW) 

30 
40 
50 
60 
70 

~~I~~~ 
4 3 2 1 20 1918 20 

5 17 30 
6 

7 

16 40 
15 50 

60 8 14 
9 10 11 12 13 

On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels set up at the data 
(D) inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 

OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN74LV574 is available in Tl1s shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN54LV57 4 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
SN74LV574 is characterized for operation from-40°C to 85°C. 

EPIC is a trademark of Texas Instruments. Incorporated. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

Copyright© 1996, Texas Instruments Incorporated 
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SN54LV574,SN74LV574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS199B-MARCH 1993-REVISEDAPRIL 1996 

FUNCTION TABLE 
(each fllp-flop) 

INPUTS OUTPUT 
OE CLK 0 Q 

L i H H 

L i L L 

L Hor L x ao 
H x x z 

logic symbolt logic diagram (positive logic) 

OE 

CLK 

10 

20 

30 

40 

50 

60 

70 

80 

1 

11 

2 

3 

4 

5 

6 

7 

8 

9 

~EN 

5_ C1 

10 
19 

\7 
18 

17 

16 

15 

14 

13 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

OE -----tJ 

CLK 

10 - 2----t---t 

To Seven Other Channels 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DB, DW, J, PW, and W packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voltage range, Vi (see Note 1) .......................................... -0.5 V to Vee+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................................. -0.5 V to Vee+ 0.5 V 
Input clamp current, l1K (V1 < o or Vi> Vee) ................................................ ±20 mA 
Output clamp current, loK (Vo< o or Vo> Vee) ............................................ ±50 mA 
Continuous output current, lo (Vo= o to Vee) .............................................. ±35 mA 
Continuous current through Vee or GND ................................................... ±70 mA 
Maximum power dissipation at TA= 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 
PW package ................... O. 7 W 

Storage temperature range, Tstg ................................................... -65°C to 150°C 

:I: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. ' 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 

~TEXAS 
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SN54LV574,SN74LV574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS1996- MARCH 1993 - REVISED APRIL 1996 

recommended operating conditions (see Note 4) 
SN54LV574 SN74LV574 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 2.7 5.5 2.7 5.5 v 

Vcc=2.7Vto3.6V 2 2 
V1H High-level input voltage v 

Vee= 4.5 v to 5.5 v 3.15 3.15 

Vcc • 2.7 v to 3.6 v ~ 0.8 
V1L Low-level input voltage 

~ 
v 

Vee =4.5 Vto5.5 v 1.65 

V1 Input voltage oJL.47iJcc 0 vcc v 

Vo Output voltage if vcc 0 Vee v 

Vee= 2.1vto3.6 v _j£ -8 -8 
IOH High-level output current mA 

Vee= 4.5 v to 5.5 v ~ -16 -16 

Vee= 2.1vto3.6 v '"" 8 8 
IOL Low-level output current mA 

Vee - 4.5 v to 5.5 v 16 16 

!J.t/!J.v Input transition rise or fall rate 0 100 0 100 ns/V 

TA Operating free-air temperature -55 125 -40 85 oc 

NOTE 4: Unused inputs must be held high or low to prevent them from floating. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

Vcct 
SN54LV574 SN74LV574 

PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 

loH=-100µA MIN to MAX Vcc-0.2 vcc-0.2 

VoH loH--8mA 3V 2.4 2.4 v 

loH=-16mA 4.5 3.6 3.6 

IOL· 100µA MIN to MAX 0.2 0.2 

VOL loL=8mA 3V 0.4 0.4 v 

IOL= 16mA 4.5V _.:..0.55 0.55 

3.6V I ±1 ±1 
11 V1 =Vee or GND 

5.5V -"!ii ±1 ±1 
µA 

3.6V ..Lit .... ±5 ±5 
loz Vo= Vee or GND 

5.5V ,§1 ±5 ±5 
µA 

3.6V fi_ 20 20 
Jee V1 - Vee or GND, lo=O 

5.5V z 20 20 
µA 

Alce 
One input at Vee- 0.6 V, 

3Vto3.6V 500 500 µA 
Other inputs at Vee or GND 

3.3V 2.5 2.5 
Ci VJ • Vee or GND 

5V 3 3 
pf 

3.3V 7 7 
Co Vo= Vee or GND 

5V 10 
pf 

10 

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 6-121 



SN54LV574,SN74LV574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS1998- MARCH 1993-REVISED APRIL 1996 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN54LV574 

Vcc=5V vcc=3.3V 
Vcc=2.1v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 50 !\ 40 .£..#,,,,, 30 MHz 

tw Pulse duration, CLK high or low 8 ,..&1 ~ ~- JA:\ ns 

tsu Setup time before CLK1' }High or low 5 ..$Lili' t'?'"" 8 ..sJ...'0>"" ~ ns 

th Hold time, data after CLK1' 4 <:);"< 3 .:;rt' 3 ns 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 

SN74LV574 

vcc=sv Vee= 3.3 v 
Vcc=2.1v UNIT ±0.5V ±0.3V 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 50 40 30 MHz 

tw Pulse duration, CLK high or low 8 12 14 ns 

tsu Setup time before CLK1' l High or low 5 8 9 ns 

th Hold time, data after CLK1' 4 3 3 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

SN54LV574 

PARAMETER 
FROM TO 

Vee= s v±o.s v Vee= 3.3 v±o.3 v Vcc=2.1v UNIT 
(INPUT) (OUTPUT) 

MIN TYP MAX MIN TYP MAX MIN MAX 

fmax 50 70 A 40 50 A 30 MHz 

tpd CLK Q 12 :ii '.,~ 17 ~ '.$ 26 ns 

ten OE Q 11 "{~~ ~ 16 ~' 4("<'~~ 25 ns 

!dis OE Q 14 HI' 18 ~ 28 ns 

switching characteristics over recommended operating free-air temperature range, CL = 50 pf 
(unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tpd CLK 

ten OE 

!dis OE 

PRODUCT PREVIEW lnfonnatlon concerns products In the formative or 
design pheee of development Cheractorlsdc data end other 
speclflcatlons are design goals. Texas Instruments rtaervea the right to 
change or dlscondnue these products without nodce. 
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TO 
Vee =5V±o.s v 

(OUTPUT) 
MIN TYP MAX 

50 70 

Q 12 

Q 11 

Q 14 

~TEXAS 
INSTRUMENTS 

17 

17 

19 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74LV574 

vcc = 3.3 v ± o.3 v Vcc=2.1v UNIT 

MIN TYP MAX MIN MAX 

40 50 30 MHz 

17 24 26 ns 

16 22 25 ns 

18 27 28 ns 



operating characteristics, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per flip-flop 

SN54LV574,SN74LV574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCLS199B-MARCH 1993-REVISEDAPRIL 1996 

TEST CONDITIONS Vee TYP UNIT 

Outputs enabled 40 
3.3V ~ Outputs disabled 

CL= 50 pF, f= 10 MHz pF 
Outputs enabled 44 

5V ~ Outputs disabled 

~ThxAs 
INSTRUMENTS 
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SN54LV574,SN74LV574 
OCTAL EDGE-TRIGGERED D·TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCLS199B-MARCH 1993- REVISED APRIL 1996 

PARAMETER MEASUREMENT INFORMATION 

o Vz TEST S1 

From Output 1 kn S1 o Open 
tPLHltPHL Open 

Under Test ------4--'V\J'V---~ 

CL=50pF 
(see Note A) I 1 kn 

Input 

LOAD CIRCUIT 

14----- tw ----.I 
I I 
I 1----v1 

----ov 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

INVERTING AND NONINVERTING OUTPUTS 

tpLzitpzL Vz 
tpHzitpzH GND 

WAVEFORM Vcc=4.5V Vee= 2.1 v 
CONDITION to5.5 V to3.6V 

Vm o.sxVcc 1.5V 
V1 Vee 2.7V 

Vz 2xVcc 6V 

Timing Input -------x Vm Vi 
------·I\..:. ______ ov 

I t.. I 
14 t •r t .., 
I SU h I 

---1 I V1 
Data Input 

Output 
Control 

Output 
Waveform 1 

S1 atVz 
(see Note Bl 

Output 
Waveform2 

S1 atGND 
(see Note B) 

I 
tpzL -9'j 

I 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Vm Vm 
I 

14---- I 
I tpLz1 ~ 

I 

ov 

V1 

ov 

0.5xVz 

I Vm I 
I ~!._+~~VOL 

~ I I tpHz --9'1 
tpzH -9'j j4- I I V0H-0.3V VoH 

Vm 
= ov 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

LOW- AND HIGH-LEVEL ENABLING 

NOTES: A. CL includes probe and jig capacitance. 

6-124 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 1 O MHz, Zo = 50 n, tr$ 2.5 ns, Ifs 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and tpHz are the same as ldis· 
F. tpzL and tpzH are the same as ten· 
G. tPLH and tPHL are the same as tpd. 

Figure 1. Load Circuit and Voltage Waveforms 
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IMPORTANT NOTICE 

Texas Instruments (Tl) reserves the right to make changes to Its products or to discontinue any semiconductor 
product or service without notice, and advises its customers to obtain the latest version of relevant information 
to verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the specifications applicable at 
the time of sale in accordance with Tl's standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, personal injury, or 
severe property or environmental damage ("Critical Applications'i. 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl 
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning 
potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either 
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property 
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 

Copyright © 1996, Texas Instruments Incorporated 
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1 Introduction 

The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic language that 
can show the relationship of each input of a digital logic circuit to each output without showing explicitly the internal 
logic. At the heart of the system is dependency notation, which will be explained in Section 4. 

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973. Lacking at that 
time a complete development of dependency notation, it offered little more than a substitution of rectangular shapes 
for the familiar distinctive shapes for representing the basic functions of AND, OR, negation, etc. This is no longer 
the case. 

Internationally, Working Group 2 of IEC Technical Committee TC-3 has prepared a new document (Publication 
617-12) that consolidates the original work started in the mid 1960s and published in 1972 (Publication 117-15) and 
the amendments and supplements that have followed. Similarly for the USA, IEEE Committee SCC 11.9 has revised 
the publication IEEE Std 91/ANSI Y32.14. Now numbered simply IEEE Std 91-1984, the IEEE standard contains all 
of the IEC work that has been approved, and also a small amount of material still under international consideration. 
Texas Instruments is participating in the work of both organizations and this document introduces new logic symbols 
in accordance with the new standards. When changes are made as the standards develop, future editions will take 
those changes into account. 

The following explanation of the new symbolic language is necessarily brief and greatly condensed from what the 
standards publications will contain. This is not intended to be sufficient for those people who will be developing 
symbols for new devices. It is primarily intended to make possible the understanding of the symbols used in various 
data books, and the comparison of the symbols with logic diagrams, functional block diagrams, and/or function tables 
will further help that understanding. 
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2 Symbol Composition 

A symbol comprises an outline or a combination of outlines together with one or more qualifying symbols. The shape 
of the symbols is not significant. As shown in Figure 1, general qualifying symbols are used to tell exactly what logical 
operation is performed by the elements. Table 1 shows general qualifying symbols defined in the new standards. Input 
lines are placed on the left and output lines are placed on the right. When an exception is made to that convention, 
the direction of signal flow is indicated by an arrow, as shown in Figure 1. 

Outline 

lnput---C* 
Lines 

* 

* J-output 
Lines 

* 

• Possible positions for qualifying symbols relating to inputs and outputs 

Figure 1. Symbol Composition 

All outputs of a single, unsubdivided element always have identical internal logic states determined by the function 
of the element, except when otherwise indicated by an associated qualifying symbol or label inside the element. 

The outlines of elements may be abutted or embedded, in which case the following conventions apply. There is no 
logic connection between the elements when the line common to their outlines is in the direction of signal flow. There 
is at least one logic connection between the elements when the line common to their outlines is perpendicular to the 
direction of signal flow. The number of logic connections between elements will be clarified by the use of qualifying 
symbols, and this is discussed further under that topic. If no indications are shown on either side of the common line, 
it is assumed there is only one connection. 

When a circuit has one or more inputs that are common to more than one element of the circuit, the common-control 
block may be used. This is the only distinctively shaped outline used in the IEC system. Figure 2 shows that, unless 
otherwise qualified by dependency notation, an input to the common-control block is an input to each of the elements 
below the common-control block. 

Common-Control Block 

a 

b 

c 

d 

Figure 2. Common-Control Block 
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A common output depending on all elements of the array can be shown as the output of a common-output element. 
Its distinctive visual feature is the double line at its top. In addition, the common-output element may have other inputs 
as shown in Figure 3. The function of the common-output element must be shown by use of a general 
qualifying symbol. 

a 

b 

utput Common-0 
Ele mentt-.... 

c 

t Must, like other elements, have a qualifying symbol to denote its 
logic function 

d 

e 

g 

Figure 3. Common-Output Element 
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3 Qualifying Symbols 

3.1 General Qualifying Symbols 

Table 1 shows general qualifying symbols defined by IEEE Standard 91. These characters are placed near the top 
center or the geometric center of a symbol or symbol element to define the basic function of the device represented 
by the symbol or of the element. 

Table 1. General Qualifying Symbolst 

SYMBOL DESCRIPTION 

& AND gate or function 

~1 OR gate or function. The symbol was chosen to indicate that at least one active input is needed to activate the output. 

=1 Exclusive OR. One and only one input must be active to activate the output. 

= Logic identity. All inputs must stand at the same state. 

2k An even number of inputs must be active. 

2k+ 1 An odd number of inputs must be active. 

1 The one input must be active. 

I> or <l A buffer or element with more than usual output capability. Symbol is oriented in the direction of signal flow. 

Jr Schmitt trigger; element with hysteresis 

XN Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.) 

MUX Multiplexer/data selector 

DMUXorDX Demultiplexer 

L Adder 

P-Q Subtracter 

CPG Look-ahead carry generator 

7t Multiplier 

COMP Magnitude comparator 

ALU Arithmetic logic unit 

n Retriggerable monostable 

1n Nonretriggerable monostable (one shot) 

G Astable element. Showing waveform is optional . .fl.fl. 

!G Synchronously starting astable 
.fl.fl. 

G! Astable element that stops with a completed pulse 
.fl.fl. 

SR Gm Shift register. m = number of bits 

CT Rm Counter. m = number of bits; cycle length = 2m 

CTR DIVm Counter with cycle length = m 

RCTRm Asynchronous (ripple-carry) counter; cycle length = 2m 

ROM Read-only memory 

RAM Random-access read/write memory 

FIFO First-in, first-out memory 

I =0 Element powers up cleared to O state 

I= 1 Element powers up set to 1 state 

<I> Highly complex function; gray-box symbol with limited detail shown under special rules 

t Not all of the general qualttying symbols have been used in Tl's data books, but they are included here for completeness. 
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3.2 Qualifying Symbols for Inputs and Outputs 

Qualifying symbols for inputs and outputs are shown in Table 2 and are familiar to most users, with the possible 
exception of the logic polarity symbol for directly indicating active-low inputs and outputs (negation). The older logic 
negation indicator means that the external 0 state produces the internal 1 state. The internal 1 state means the active 
state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and o logic states to the levels 
high (H) and low (L), a statement of whether positive logic (1 = H, O = L) or negative logic (1 = L, O = H) is being used 
is required or must be assumed. Logic polarity indicators eliminate the need for calling out the logic convention and 
are used in various data books in the symbology for actual devices. The presence of the triangular polarity indicator 
indicates that the L logic level produces the internal 1 state (active state) or that, in the case of an output, the internal 
1 state produces the external L level. Note how the active direction of transition for a dynamic input is indicated in 
positive logic, negative logic, and with polarity indication. 

The internal connections between logic elements abutted together in a symbol may be indicated by the symbols 
shown in Table 2. Each logic connection may be shown by the presence of qualifying symbols at one or both sides 
of the common line and, if confusion can arise about the numbers of connections, use can be made of one of the 
internal connection symbols. 

Table 2. Qualifying Symbols for Inputs and Outputs 

SYMBOL DESCRIPTION 

--ct Logic negation at input. External O produces internal 1. 

P-- Logic negation at output. Internal 1 produces external 0. 

_____r:,,,j Active-low input. Equivalent to --ct in positive logic. 

p. Active-low output. Equivalent to P-- in positive logic. 

Id-- Active-low input in the case of right-to-left signal flow 

.q Active-low output in the case of right-to-left signal flow 

---+--- Signal flow from right to left. If not otherwise indicated, signal flow is from left to right. ___..__ Bidirectional signal flow 

--Q> } ~~· Positive Logic Negative Logic Polarity Indication 

1
Lo 1S

0 
not used 

~ 
inputs 

HLL active on not used not used 
indicated 

0S
1 0

L1 L_rH ----1> transition 

---*1 Nonlogic connection. A label inside the symbol usually defines the nature of this pin. 

-°-1 Input for analog signals (on a digital symbol) (see Figure 14) 

~ Input for digital signals (on an analog symbol) (see Figure 14) 

· r. · Internal connection. 1 state on left produces 1 state on right. 

-I- Negated internal connection. 1 state on left produces 0 state on right. 

· i: · Dynamic internal connection. Transition from O to 1 on left produces transitory 1 state on right. 

F-- Internal input (virtual input). It always stands at its internal 1 state unless affected by an overriding dependency 
relationship. 

-··1 Internal output (virtual output). Its effect on an internal input to which it is connected is indicated by dependency 
notation. 
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The internal (virtual) input is an input originating somewhere else in the circuit and is not connected directly to a 
terminal. The internal (virtual) output is likewise not connected directly to a terminal. The application of internal inputs 
and outputs requires an understanding of dependency notation, which is explained in Section 4. 

In an array of elements, if the same general qualifying symbol and the same qualifying symbols associated with inputs 
and outputs would appear inside each of the elements of the array, these qualifying symbols usually are shown only 
in the first element. This is done to reduce clutter and to save time in recognition. Similarly, large identical elements 
that are subdivided into smaller elements may each be represented by an unsubdivided outline. 

3.3 Symbols Inside the Outline 

Table 3 shows some symbols used inside the outline. Note particularly that open-collector (open-drain), open-emitter 
(open-source), and 3-state outputs have distinctive symbols. An EN input affects all the external outputs of the 
element in which it is placed, plus the external outputs of any elements shown to be influenced by that element. It 
has no effect on inputs. When an enable input affects only certain outputs, affects outputs located outside the 
indicated influence of the element in which the enable input is placed, and/or affects one or more inputs, a form of 
dependency notation indicates this (see 4.10). The effects of the EN input on the various types of outputs are shown. 

It is particularly important to note that a D input is always the data input of a storage element. At its internal 1 state, 
the D input sets the storage element to its 1 state, and at its internal O state it resets the storage element to its O state. 

The binary grouping symbol is explained more fully in Section 8. Binary-weighted inputs are arranged in order and 
the binary weights of the least-significant and the most-significant lines are indicated by numbers. In this document, 
weights of input and output lines are represented by powers of two, usually only when the binary grouping symbol 
is used, otherwise, decimal numbers are used. The grouped inputs generate an internal number on which a 
mathematical function can be performed or that can be an identifying number for dependency notation (Figure 28). 
A frequent use is in addresses for memories. 

Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous to that for the 
inputs, and the weighted outputs indicate the Internal number assumed to be developed within the circuit. 

Other symbols are used inside the outlines in accordance with the IEC/IEEE standards, but are not shown here. 
Generally, these are associated with arithmetic operations and are self-explanatory. 

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets [ ]. The 
square brackets are omitted when associated with a nonlogic input, which is indicated by an X superimposed on the 
connection line outside the symbol. 
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Table 3. Symbols Inside the Outllne 

SYMBOL DESCRIPTION 

--, 1-- Postponed output (of a pulse-triggered flip-flop). The output changes when input initiating change (e.g., 
a C input) returns to its initial external state or level (see Section 5). 

--j..cr Bi-threshold input (input with hysteresis) 

N-P-N open-collector or similar output that can supply a relatively low-impedance + 

~I-- L level when not turned off. Requires external pullup. Capable of positive-logic f wired-AND connection. 

~1--
Passive pullup output is similar to N-P-N open-collector output but is supplemented 
with a built-in passive pullup. 

-= 
N-P-N open-emitter or similar output that can supply a relatively low-impedance + 

~1-- H level when not turned off. Requires external pulldown. Capable of positive-logic 1-wired-OR connection. 

~1--
Passive pulldown output is similar to N-P-N open-emitter output but is 
supplemented with a built-in passive pulldown. 

-= 
VI-- 3-state output 

t>I-- Output with more than usual output capability (symbol is oriented in the direction of signal flow) 

Enable input. When at its internal 1 state, all outputs are enabled. When at its internal O state, 

--j EN 
open-collector and open-emitter outputs are off, 3-state outputs are at normally defined internal logic 
states and at external high-impedance state, and all other outputs (e.g., totem-poles) are at the internal 
0 state. 

J,K,R,S Usual meanings associated with flip-flops (e.g., R = reset to 0, S = reset to 1) 

-----{> T Toggle input causes internal state of output to change to its complement. 

--l D Data input to a storage element equivalent to: y: 
--j-+m --l+-m Shift right (left) inputs, m = 1, 2, 3, etc. If m = 1, it usually is not shown. 

--l +m --j-m Counting up (down) inputs, m = 1, 2, 3, etc. If m = 1, it usually is not shown. 

j:} Binary grouping. m is highest power of 2. 

--j CT:15 The contents-setting input, when active, causes the content of a register to take on the indicated value. 

CT=91-- The content output is active if the content of the register is as indicated. 

jJ Input line grouping ... indicates two or more terminals used to implement a single ;~Je logic input. 

"1"1-- Fixed-state output always stands at its internal 1 state. 

7-13 



4 Dependency Notation 

4.1 General Explanatlon 

Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and makes compact, 
meaningful symbols possible. It provides the means of denoting the relationship between inputs, outputs, or inputs 
and outputs without actually showing all the elements and interconnections involved. The information provided by 
dependency notation supplements that provided by the qualifying symbols for an element's function. 

In the convention for the dependency notation, the terms affecting and affected are used. In cases where it is not 
evident which inputs must be considered as being the affecting or the affected ones (e.g., if they stand in an AND 
relationship), the choice may be made in any convenient way. 

So far, 11 types of dependency have been defined and all of these are used in various Tl data books. X dependency 
is used mainly with CMOS circuits. They are listed below in the order in which they are presented and are summarized 
in Table4. 

SECTION 
DEPENDENCY TYPE 
OR OTHER SUBJECT 

4.2 G,AND 

4.3 General Rules for Dependency Notation 

4.4 V,OR 

4.5 N, Negate (Exclusive-OR) 

4.6 Z, Interconnection 

4.7 X, Transmission 

4.8 C, Control 

4.9 S, Set and R, Reset 

4.10 EN, Enable 

4.11 M, Mode 

4.12 A, Address 
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4.2 G (AND) Dependency 

A common relationship between two signals is to have them ANDed together. This traditionally has been shown by 
explicitly drawing an AND gate with the signals connected to the inputs of the gate. The 1972 IEC publication and 
the 1973 IEEE/ANSI standard showed several ways to represent this AND relationship using dependency notation. 
While ten other forms of dependency have since been defined, the ways to invoke AND dependency are now reduced 
to one. 

In Figure 4, input b is ANDed with input a and the complement of bis ANDed with c. The letter G has been chosen 
to indicate AND relationships and is placed at input b, inside the symbol. A number considered appropriate by the 
symbol designer (1 has been used here) is placed after the letter G and also at each affected input. Note the bar over 
the 1 at input c. 

==f- a 

:~ 
a 

b 
b 

c 
c 

Figure 4. G Dependency Between Inputs 

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is the internal logic 
state of b unaffected by the negation sign that is ANDed. Figure 6 shows input a to be ANDed with a dynamic input b. 

a b 

a-E~~¥-b =a b 

Figure 5. G Dependency Between Outputs and Inputs 

:==f--
Figure 6. G Dependency With a Dynamic Input 

The rules for G dependency can be summarized thus: 

b 

- When a Gm input or output (mis the number) stands at its internal 1 state, all inputs and outputs affected 
by Gm stand at their normally defined internal logic states. 

- When the Gm input or output stands at its O state, all inputs and outputs affected by Gm stand at their 
internal O states. 
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4.3 Conventions for the Appllcatlon of Dependency Notation In General 

The rules for applying dependency relationships in general follow the same pattern as was illustrated for 
G dependency. Application of dependency notation is accomplished by: 

1. labeling the input (or output) affecting other inputs or outputs with the letter symbol indicating the relationship 
involved (e.g., G for AND) followed by an identifying number, appropriately chosen, and 

2. labeling each input or output affected by that affecting input (or output) with that same number. 

If it is the complement of the internal logic state of the affecting input or output that does the affecting, then a bar is 
placed over the identifying numbers at the affected inputs or outputs (Figure 4). 

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an OR relationship 
to each other (Figure 7). 

a ={~1--
b G1 b 

c 1 c 

a 

Figure 7. ORed Affecting Inputs 

If the affected input or output requires a label to denote its function (e.g., D), this label is prefixed by the identifying 
number of the affecting input (Figure 15). 

If an input or output is affected by more than one affecting input, the identifying numbers of each of the affecting inputs 
appear in the label of the affected one, separated by commas. The normal reading order of these numbers is the same 
as the sequence of the affecting relationships (Figure 15). 

If the labels denoting the functions of affected inputs or outputs. must be numbers (e.g., outputs of a coder), the 
identifying numbers to be associated with both affecting inputs and affected inputs or outputs are replaced by another 
character selected to avoid ambiguity, e.g., Greek letters (Figure 8). 

a={:·· 
b Ga 

c a 

a ={1·--
b G1 

c 1 

Figure 8. Substitution for Numbers 
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4.4 V (OR) Dependency 

The symbol denoting OR dependency is the letter V (Figure 9). 

~a 
3----b 

m b . 
a 

----~: 
JU 

Figure 9. V (OR) Dependency 

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand at their internal 
1 states. When the Vm input or output stands at its internal O state, all inputs and outputs affected by Vm stand at 
their normally defined internal logic states. 

4.5 N (Negate) (Exclusive-OR) Dependency 

The symbol denoting negate dependency is the letter N (Figure 10). 

---f ---~b a N1 
1 c 

a 
[]St>=: 

If a= O, then c = b, If a= 1, then c = b 

Figure 10. N (Negate) (Exclusive-OR) Dependency 

Each input or output affected by an Nm input or output stands in an exclusive-OR relationship with the Nm input 
or output. 

When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each output affected 
by Nm is the complement of what it otherwise would be. When an Nm input or output stands at its internal O state, 
all inputs and outputs affected by Nm stand at their normally defined internal logic states. 
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4.6 Z (Interconnection) Dependency 

The symbol denoting interconnection dependency is the letter Z. 

Interconnection dependency is used to indicate the existence of internal logic connections between inputs, outputs, 
internal inputs, and/or internal outputs. 

The internal logic state of an input or output affected by a Zm input or output is the same as the internal logic state 
of the Zm input or output, unless modified by additional dependency notation (Figure 11 ). 

where -LJ- = -t>--

8 

where --0- = -<J-

t~-~+-a 
a 

a 
c 

b 

Figure 11. Z (Interconnection) Dependency 
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4.7 X (Transmission) Dependency 

The symbol denoting transmission dependency is the letter X. 

Transmission dependency is used to indicate controlled bidirectional connections between affected input/output ports 
(Figure 12). 

a 

b 

c 

d 

If a = 1, there Is a bldlrectlonal connection between b and c. 

If a = o, there Is a bldlrectlonal connection between c and d. 

Figure 12. X (Transmission) Dependency 

When an Xm input or output stands at its internal 1 state, all 1/0 ports affected by this Xm input or output are 
bidirectionally connected and stand at the same internal logic state or analog signal level. When an Xm input or output 
stands at its internal O state, the connection associated with this set of dependency notation does not exist. 

Although the transmission paths represented by X dependency are inherently bidirectional, use is not always made 
of this property. This is analogous to a piece of wire, that may be constrained to carry current in only one direction. 
If this is the case in a particular application, then the directional arrows shown in Figures 12, 13, and 14 would 
be omitted. 

n 

a 

_J_ 

a-1it-b 

T 
b 

n 

p 

p 

Figure 13. CMOS Transmission Gate Symbol and Schematic 

# 
MUXDMUX 

# o}x~ 1 3 n 
0 ....-

...._n 1 
...._n ..... 

0/1/2/3 n,.. 
~ 

2 ....:~ n 
3 

Figure 14. Analog Data Selector (Multlplexer/Demultlplexer) 
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4.8 C (Control) Dependency 

The symbol denoting control dependency is the letter C. 

Control inputs typically are used to enable or disable the data (D, J, K, R, or S) inputs of storage elements. They may 
take on their internal 1 states (be active) either statically or dynamically. In the latter case, the dynamic input symbol 
is used as shown in the third example of Figure 15. 

a __fc~---

b ---t10 

a 
s 

b 
R 

=g--- ==r-a C1 a a 

b C2 b 1C2 
b -

c 1~2~- c 20 
c 

s 

R 

Note AND relationship of a and b 

=t--- a 
a G1 b s 
b ,20 -

C2 
c 

R c 

a & ~1 

·~~-b 1,20 

c G1 
b 

d C2 c R 

d 

Input c selects which of a or b Is stored when d goes low. 

Figure 15. C (Control) Dependency 

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally defined effect 
on the function of the element, i.e., these inputs are enabled. When a Cm input or output stands at its internal 0 state, 
the inputs affected by Cm are disabled and have no effect on the function of the element. 
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4.9 S (Set) and R (Reset) Dependencies 

The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the letter R. 

Set and reset dependencies are used if it is necessary to specify the effect of the combination R = S = 1 on a bistable 
element. Case 1 in Figure 16 does not use S or R dependency. 

Case1 

s 

I: ~ 
Q 

R Q 

s R Q Q 

0 0 NC NC 
0 1 0 1 
1 0 1 0 
1 1 ? ? 

Case2 

s I:, ~ Q 

R 
1 ~ Q 

s R Q Q 

0 0 NC NC 
0 1 0 1 
1 0 1 0 
1 1 1 0 

Case3 

s 

1:. :~ Q 

R Q 

s R Q Q 

0 0 NC NC 
0 1 0 1 
1 0 1 0 
1 1 0 1 

Case4 

s I: :~ Q 

R Q 

s R Q Q 
0 0 NC NC 
0 1 0 1 
1 0 1 0 
1 1 1 1 

Cases 

s I:: :~ Q 

R Q 

s R Q Q 
0 0 NC NC 
0 1 0 1 
1 0 1 0 
1 1 0 0 

o = external o state, 1 = external 1 state, NC = no change, ? = unspecified 

Figure 16. S (Set) and R (Reset) Dependencies 

When an Sm input is at its internal 1 state, outputs affected by the Sm input react, regardless of the state of an R input, 
as they normally would react to the combination S = 1, R = 0. See cases 2, 4, and 5 in Figure 16. 

When an Rm input is at its internal 1 state, outputs affected by the Rm input react, regardless of the state of an S input, 
as they normally would.react to the combination S = 0, R = 1. See cases 3, 4, and 5 in Figure 16. 

When an Sm or Rm input is at its internal o state, it has no effect. 

Note that the noncomplementary output patterns in cases 4 and 5 are only pseudo stable. The simultaneous return 
of the inputs to S = R = O produces an unforeseeable stable and complementary output pattern. 
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4.10 EN (Enable) Dependency 

The symbol denoting enable dependency is the combination of letters EN. 

The ENm input has the same effect on outputs as an EN Input, see 3.1, but it affects only those outputs labeled with 
the identifying number m. It also affects those inputs labeled with the identifying number m. By contrast, an EN input 
affects all outputs and no inputs. The effect of an ENm input on an affected input is identical to that of a Cm input 
(Figure 17). 

a ---------1 EN1 

b 
1 V' 

EN V' c 

Figure 17. EN (Enable) Dependency 

d 

When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally defined effect on 
the function of the element and the outputs affected by this input stand at their normally defined internal logic states, 
i.e., these inputs and outputs are enabled. 

When an ENm input stands at its internal O state, the inputs affected by ENm are disabled and have no effect on the 
function of the element, and the outputs affected by ENm are also disabled. Open-collector outputs are turned off, 
3-state outputs stand at their normally defined internal logic states but externally exhibit high impedance, and all other 
outputs (e.g., totem-pole outputs) stand at their internal O states. 
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4.11 M (Mode) Dependency 

The symbol denoting mode dependency is the letter M. 

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element depend on the 
mode in which the element is operating. 

If an input or output has the same effect in different modes of operation, the identifying numbers of the relevant 
affecting Mm inputs will appear in the label of that affected input or output between parentheses and separated by 
solidi (Figure 22). 

4.11.1 M Dependency Affecting Inputs 

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at its internal 1 
state, the inputs affected by this Mm input or Mm output have their normally defined effect on the function of the 
element, i.e., the inputs are enabled. 

When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input or output have 
no effect on the function of the element. When an affected input has several sets of labels separated by solidi (e.g., 
C4/2~/3+), any set in which the identifying number of the Mm input or Mm output appears has no effect and is to be 
ignored. This represents disabling of some of the functions of a multifunction input. 

The circuit in Figure 18 has two inputs, band c, that control which one of four modes (0, 1, 2, or 3) will exist at any 
time. Inputs d, e, and fare D inputs subject to dynamic control (clocking) by the a input. The numbers 1 and 2 are 
in the series chosen to indicate the modes so inputs e and fare only enabled in mode 1 (for parallel loading) and input 
dis only enabled in mode 2 (for serial loading). Note that input a has three functions. It is the clock for entering data. 
In mode 2, it causes right shifting of data, which means a shift away from the control block. In mode 3, it causes the 
contents of the register to be incremented by one count. 

a ....,, C4/2-;/3+ 

0} 0 M-
1 3 

b 

c 

:i 
d 2,40 

e 1,40 

1,40 

..r: 

Note that all operations are synchronous . 

In mode O (b = O, c = 0), the outputs remain at their existing 
states as none of the Inputs has an effect. 

In mode 1 (b = 1, c = 0), parallel loading takes place through 
Inputs e and f. 

In mode 2 (b = 0, c = 1), shifting down and serial loading through 
Input d take place. 

In mode 3 (b = c = 1 ), counting up by Increment of one per clock 
pulse takes place. 

Figure 18. M (Mode) Dependency Affecting Inputs 

4.11.2 M Dependency Affecting Outputs 

When an Mm input or output stands at its internal 1 state, the affected outputs stand at their normally defined internal 
logic states, i.e., the outputs are enabled. 

When an Mm input or output stands at its internal O state, at each affected output any set of labels containing the 
identifying number of the Mm input or Mm output has no effect and is to be ignored. When an output has several 
different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets in which the identifying number of this Mm 
input or Mm output appears are to be ignored. 

Figure 19 shows a symbol for a device whose output can behave like either a 3-state output or an open-collector 
output, depending on the signal applied to input a. Mode 1 exists when input a stands at its internal 1 state and, in 
that case, the 3-state symbol applies and the open-element symbol has no effect. When a= 0, mode 1 does not exist, 
so the 3-state symbol has no effect and the open-element symbol applies. 
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a 

b 

c 

Figure 19. Type of Output Determined by Mode 

In Figure ~o. if input a stands at its internal 1 state, establishing mode 1, output b stands at its internal 1 state only 
when the content of the register equals 9. Since output b is located in the common-control block with no defined 
function outside of mode 1 , the state of this output outside of mode 1 is not defined by the symbol. 

a 1CT=9 ll----- b 

I s 
Figure 20. An Output of the Common-Control Block 

In Figure 21, if input a stands at its internal 1 state, establishing mode 1, output b stands at its internal 1 state only 
when the content of the register equals 15. If input a stands at its internal 0 state, output b stands at its internal 1 state 
only when the content of the register equals 0. 

a I M1 ·~·"P b 

I 
1CT:O 

? s 
I I 

Figure 21. Determining an Output's Function 

In Figure 22, inputs a and b are binary weighted to generate the numbers 0, 1, 2, or 3. This determines which one 
of the four modes exists. 

r------, 
a 0 } M Jl (213)4 I e 
b 1 3 

I o,4 
c N4 

2,413,51 g 
d G5 L------..1 

Figure 22. Dependent Relationships Affected by Mode 

At output e, the label set causing negation (if c = 1) is effective only in modes 2 and 3. In modes O and 1 , this output 
stands at its normally defined state as if it had no labels. At output f, the label set has effect when the mode is not 
O, so output e is negated (if c = 1) in modes 1, 2, and 3. In mode 0, the label set has no effect, so the output stands 
at its normally defined state. In this example, 0,4 is equivalent to (1 /2/3)4. At output g there are two label sets. The 
first set, causing negation (if c = 1 ), is effective only in mode 2. The second set, subjecting g to AND dependency on 
d, has effect only in mode 3. 

Note that in mode O none of the dependency relationships has any effect on the outputs, so e, f, and g stand at the 
same state. 
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4.12 A (Address) Dependency 

The symbol denoting address dependency is the letter A. 

Address dependency provides a clear representation of those elements, particularly memories, that use address 
control inputs to select specified sections of multidimensional arrays. Such a section of a memory array usually is 
called a word. The purpose of address dependency is to allow a symbolic presentation of the entire array. An input 
of the array shown at a particular element of this general section is common to the corresponding elements of all 
selected sections of the array. An output of the array shown at a particular element of this general section is the result 
of the OR function of the outputs of the corresponding elements of selected sections. 

Inputs that are not affected by any affecting address input have their normally defined effect on all sections of the array, 
whereas, inputs affected by an address input have their normally defined effect only on the section selected by that 
address input. 

An affecting address input is labeled with the letter A, followed by an identifying number that corresponds with the 
address of the particular section of the array selected by this input. Within the general section presented by the 
symbol, inputs and outputs affected by an Am input are labeled with the letter A, which stands for the identifying 
numbers, i.e., the addresses of the particular sections. 

Figure 23 shows a 3-word by 2-bit memory having a separate address line for each word, and uses EN dependency 
to explain the operation. To select word 1, input a is taken to its 1 state, which establishes mode 1. Data can now be 
clocked in the inputs marked 1,40. Unless words 2 and 3 are also selected, data cannot be clocked in at the inputs 
marked 2,40 and 3,40. The outputs will be the OR functions of the selected outputs, i.e., only those enabled by the 
active EN functions. 

a EN1 

b EN2 

a A1 c EN3 

b A2 d C4 

c A3 
2:1 

d C4 e 1,40 

:i __r: 2,40 2 

e {A,40 AJ 3,40 3 

{ } 
2:1 

g h g 1,40 h 

2,40 2 

3,40 3 

Figure 23. A (Address) Dependency 

The identifying numbers of affecting address inputs correspond with the addresses of the sections selected by these 
inputs. They need not necessarily differ from those of other affecting dependency inputs (e.g., G, V, N, ... ) because 
in the general section presented by the symbol they are replaced by the letter A. 

If there are several sets of affecting Am inputs for the purpose of independent and possibly simultaneous access to 
sections of the array, then the letter A is modified to 1 A, 2A, etc. Because they have access to the same sections of 
the array, these sets of A inputs may have the same identifying numbers. 

Figure 24 is another illustration of the concept. 

7-25 



7-26 

RAM 16x4 
EN 

}~ 15 

3 

C1 ,_ _r 
A,1D AV 

Figure 24. Array of 16 Sections of Four Transparent Latches With 3-State Outputs 
Comprising a 16-Word x 4-Blt Random-Access Memory 

Table 4. Summary of Dependency Notation 

TYPE OF LETTER 
AFFECTING INPUT AT ITS 1 STATE AFFECTING INPUT AT ITS 0 STATE 

DEPENDENCY SYMBOLt 

Address A Permits action (address selected) Prevents action (address not selected) 

Control c Permits action Prevents action 

Prevents action of inputs 
<>outputs off 

Enable EN Permits action voutputs at external high impedance, 
no change in internal logic state. 
Other outputs at internal 0 state. 

AND G Permits action Imposes O state 

Mode M Permits action (mode selected) Prevents action (mode not selected) 

Negate (Exclusive-OR) N Complements state No effect 

Reset R 
Affected output reacts as it would to 

No effect S= 0, R= 1 

Set s Affected output reacts as it would to 
No effect S=1,R=0 

OR v Imposes 1 state Permits action 

Transmission x Bidirectional connection exists Bidirectional connection does not exist 

Interconnection z Imposes 1 state Imposes o state 

t These letter symbols appear atthe affecting input (or output) and are followed by a number. Each input (or output) affected by 
that Input is labeled with that same number. When the labels EN, R, and S appear at inputs without the following numbers, the 
descriptions above do not apply. The action of these inputs is described under Section 3.3. 



5 Bistable Elements 

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools to differentiate 
four main types of bistable elements and make synchronous and asynchronous inputs easily recognizable 
(Figure 25). The first column shows the essential distinguishing features; the other columns show examples. 

Transparent 
Latches r----, 10 

I I C1 
---lcm I--

C2 I I 
L.----.J 20 

Edge Triggered r----, s 1J 

I I 10 C1 
-t>cm I--

C1 1K I I 
L.----.J R R 

-, 
Pulse Triggered 1$ 
r----, 1J -, 
I I C1 

---I Cm •I-- 1K I I -, 
L.----.J -, R 

1R 

-, 
Data Lockout 1J s r----, 

1J I I -, 

--l>Cm •I-- C1 
I I 1K -, 
L.----.J -, 

1K 
R 

Figure 25. Four Types of Bistable Circuits 
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Transparent latches have a level-operated control input. The D input is active as long as the C input is at its internal 
1 state. The outputs respond immediately. Edge-triggered elements accept data from D, J, K, R, or S inputs on the 
active transition of C. Pulse-triggered elements require the setup of data before the start of the control pulse; the C 
input is considered static since the data must be maintained as long as C is at its 1 state. The output is postponed 
until C returns to its O state. The data lock-out element is similar to the pulse-triggered version except that the C input 
is considered dynamic, in that shortly after C goes through its active transition, the data inputs are disabled and data 
does not have to be held. However, the output is still postponed until the C input returns to its initial external level. 

Notice that synchronous inputs can be readily recognized by their dependency labels (1D,1J, 1K,1S,1 R) compared 
to the asynchronous inputs (S, R), which are not dependent on the C inputs. 
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6 Coders 

The general symbol for a coder or code converter is shown in Figure 26. X and Y may be replaced by appropriate 
indications of the code used to represent the information at the inputs and at the outputs, respectively. 

D 
Figure 26. Coder General Symbol 

Indication of code conversion is based on the following rule: 

Depending on the input code, the internal logic states of the inputs determine an internal value. This value 
is reproduced by the internal logic states of the outputs, depending on the output code. 

The indication of the relationships between the internal logic states of the inputs and the internal value is 
accomplished by: 

1. labeling the inputs with numbers. In this case the internal value equals the sum of the weights associated 
with those inputs that stand at their internal 1 state, or by 

2. replacing X by an appropriate indication of the input code and labeling the inputs with characters that refer 
to this code. 

The relationships between the internal value and the internal logic states of the outputs are indicated by: 

1. labeling each output with a list of numbers representing those internal values that lead to the internal 1 state 
of that output. These numbers shall be separated by solidi, as shown in Figure 27. This labeling may also 
be applied when Y is replaced by a letter denoting a type of dependency (see Section 7). If a continuous 
range of internal values produces the internal 1 state of an output, this can be indicated by two numbers 
that are inclusively the beginning and the end of the range, with these two numbers separated by three dots 
(e.g., 4 ... 9 = 4/5/617/8/9) or by 

2. replacing Y by an appropriate indication of the output code and labeling the outputs with characters that refer 
to this code, as shown in Figure 28. 

Alternatively, the general symbol may be used, together with an appropriate reference to a table, in which the 
relationship between the inputs and outputs is indicated. This is a recommended way to symbolize a PROM after it 
has been programmed. 

FUNCTION TABLE 

INPUTS OUTPUTS 

X/Y 
c b a g f e d 

a 1 
1/4 

2 
2/3 

d 0 0 0 0 0 0 0 
0 0 1 0 0 0 1 
0 1 0 0 0 1 0 b 

e 

4 
3/4 0 1 1 0 1 1 0 c 

7 g 1 0 0 0 1 0 1 
1 0 1 0 0 0 0 
1 1 0 0 0 0 0 
1 1 1 1 0 0 0 

Figure 27. An XIV Code Converter 
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X/OCT 
1 

2 

a 1 3 

b 2 4 

c 4 5 

6 

7 
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FUNCTION TABLE 

d 

e 

g 

h 

c 

0 
0 
0 
0 

1 
1 
1 
1 

INPUTS 

b 

0 
0 
1 
1 

0 
0 
1 
1 

a I 
0 0 
1 0 
0 0 
1 0 

0 0 
1 0 
0 0 
1 1 

Figure 28. An X/Octal Code Converter 

OUTPUTS 

I h g f 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 1 

0 0 1 0 
0 1 0 0 
1 0 0 0 
0 0 0 0 

e d 

0 0 
0 1 

1 0 
0 0 

0 0 
0 0 
0 0 
0 0 



7 Use of a Coder to Produce Affecting Inputs 

It often occurs that a set of affecting inputs for dependency notation is produced by decoding the signals on certain 
inputs to an element. In such a case, use can be made of the symbol for a coder as an embedded symbol (Figure 29). 

XIV 
0 G1 

1 ·I- G2 

-----12 2 V4 

213+ NS 

-----1C3 

Figure 29. Producing Various Types of Dependencies 

If all affecting inputs produced by a coder are of the same type and their identifying numbers are shown at the outputs 
of the coder, Y (in the qualifying symbol XN) may be replaced by the letter denoting the type of dependency. The 
indications of the affecting inputs should then be omitted (Figure 30). 

==[]---- -
I 
I 
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==[]----
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I 
I 
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Figure 30. Producing One Type of Dependency 
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8 Use of Binary Grouping to Produce Affecting Inputs 

If all affecting inputs produced by a coder are of the same type and have consecutive identifying numbers not 
necessarily corresponding with the numbers that would have been shown at the outputs of the coder, use can be made 
of the binary grouping symbol. k external lines effectively generate 2k internal inputs. The bracket is followed by the 
letter denoting the type of dependency, followed by m1/m2. The m1 is to be replaced by the smallest identifying 
number and the m2 by the largest one, as shown in Figure 31. 
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9 Sequence of Input Labels 

If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there is any) for that 
functional effect is preceded by the labels corresponding to the affecting inputs. The left-to-right order of these 
preceding labels is the order in which the effects or modifications must be applied. The affected input has no functional 
effect on the element if the logic state of any one of the affecting inputs, considered separately, would cause the 
affected input to have no effect, regardless of the logic states of other affecting inputs. 

If an input has several different functional effects or has several different sets of affecting inputs, depending on the 
mode of action, the input may be shown as often as required. However, there are cases in which this method of 
presentation is not advantageous. In those cases the input may be shown once with the different sets of labels 
separated by solidi (Figure 32). No meaning is attached to the order of these sets of labels. If one of the functional 
effects of an input is that of an unlabeled input to the element, a solidus precedes the first set of labels shown. 

: ===f~----
--y1,2R 

: ~~~::: :=tp_-_~ 

. -{~:---- . ~~:----
Figure 32. Input Labels 

If all inputs of a combinational element are disabled (caused to have no effect on the function of the element), the 
internal logic states of the outputs of the element are not specified by the symbol. If all inputs of a sequential element 
are disabled, the content of this element is not changed and the outputs remain at their existing internal logic states. 

Labels may be factored using algebraic techniques (Figure 33). 

Figure 33. Factoring Input Labels 
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10 Sequence of Output Labels 

If an output has a number of different labels, regardless of whether they are identifying numbers of affecting inputs 
or outputs or not, these labels are shown in the following order: 

1. If the postponed output symbol has to be shown, this comes first, if necessary, preceded by the indications 
of the inputs to which it must be applied 

2. Followed by the labels indicating modifications of the internal logic state of the output, such that the 
left-to-right order of these labels corresponds with the order in which their effects must be applied 

3. Followed by the label indicating the effect of the output on inputs and other outputs of the element. 

Symbols for open circuit or 3-state outputs, where applicable, are placed just inside the outside boundary of the 
symbol, adjacent to the output line (Figure 34). · 

Figure 34. Placement of 3·State Symbols 

If an output needs several different sets of labels that represent alternative functions (e.g., depending on the mode 
of action), these sets may be shown on different output lines that must be connected outside the outline. However, 
there are cases in which this method of presentation is not advantageous. In those cases, the output may be shown 
once, with the different sets of labels separated by solidi (Figure 35). 

r····---------L___________ ~ r··---~cr,;"P--,-------- b 

a ----i ~~ .. ~c::~:c_r::s.r--- b = a ----i ~~ ... ~c_r:~s_tr-J 
Figure 35. Output Labels 

Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated by a non numeric 
character should be separated by a comma. 

If a set of labels of an output not containing a solidus contains the identifying number of an affecting Mm input standing 
at its internal O state, this set of labels has no effect on that output. 

Labels may be factored using algebraic techniques (Figure 36). 

~ ~·~·~·~~~:=~~~~~~~~~ ~ ~·~·~·~·~T~~;;~~~~~+-
Figure 36. Factoring Output Labels 
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IMPORTANT NOTICE 
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Tl warrants performance of its semiconductor products and related software to the 
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copyright, mask work right, or other intellectual property right of Tl covering or relating to any 
combination, machine, or process in which such semiconductor products or services might 
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Introduction 

Present HCMOS data sheets specify, under recommended operating conditions, input ti - 1000 ns, (10%-90%) for V cc - 2 V. 
If certain devices are used in the threshold region (from V1Lmax - 0.5 V to VJHIIrin - 1.5 V), there is a potential to go into the 
wrong state from induced grounding, causing double clocking. Operating with the inputs at ti - 1000 ns and V cc - 2 V will not 
damage the device; however, functionally, the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 

Devices susceptible to the above condition are: HC112, HC161, HC163, HC164, HC165, HC166, HC191, HC193, HC393, 
HC590A, and HC4040. 

HCMO~ Designer's Information 

CMOS Circuitry 

The elementary CMOS building blocks are the inverter and the transmission gate. Each uses a complementary pair of one 
N-channel and one P-channel enhancement-type field-effect transistor. Figures 1 and 2 show these together with various logic 
symbolsl used to represent them. 

Vee 

_Jl~·· 
u~r~ 

N 

J_ 

--4~ 
T 

p 

Figure 1. Inverters 

N 

+ p 

N 

p 

Figure 2. Transmission Gates 

1 The various logic symbols are equivalent. The distinctive-shape form of the inverter and gate symbols and the "TG" form of the transmission gate 
are typically used in the device logic diagrams. The logic inversion symbol (0) is shown at the input or the output, whichever maintains logical 
consistency with the driving output or the driven input. This technique is used to indicate the true/complement levels of the signal as it progresses 
through the circuit For example, refer to Figure 7 in this section. The rectangular forms of the inverter and gate symbols and the polarity Indicator 
( ~) replacing the inversion symbol are usually used in this book only in the device logic symbols. The I> indicates a high-current output. 
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Logic gates are created by adding transistors in parallel or series to the transistors making up the elementary inverter. Thus, the 
simplest gates are inverting (see Figure 3). An odd number of additional inverters are sometimes added to the outputs of gates 
to make them noninverting. Basic CMOS gates usually have no more than three inputs. Arrays of gates are used when more than 
three signals are ANDed or ORed. 

Vee 

y 

Vee 

:~~ 
y 
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Figure 3. Gates 



The exclusive-OR or exclusive-NOR gate is most easily implemented using two inverters and two transmission gates as shown 
in Figure 4. In complex chains of gates, the inverters can be made unnecessary by complementary signals that are 
already available. 

A '---e--------<--~ 

y 

y 

:=o-v A 

B 

Positive Logic: Y = A B = A B or A Ell B 

:==D-v A 

B 

Positive Logic: Y = A B = AB or A Ell B 

Figure 4. Exclusive-OR/NOR Gates 

=1 

y 

=1 

y 

The 3-state output buffer has logic elements in the gate connections to each of the transistors in the final inverter so that both can 
be turned off under the control of an enable function. Figure 5 illustrates an inverting output buffer. 

Vee 

~y·~y 
1 

Figure 5. Inverting 3-State Output Buffer With Active-Low Enable 

I> 

EN 
y 
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The transparent latch typically is implemented as shown in Figure 6. This is the simplest form. Logic diagrams show that 
additional inverters can be added as buffers or to optimize timing. The true and complementary outputs (Q and Q) may be taken 
off at other points. Outputs brought out to terminals are always buffered to minimize any feedback effects. The exception to this 
is the HCU device, which has unbuffered outputs. 

c 

D X>--.... --Q 

c 

c 

Figure 6. Transparent Latches 

D 

c 
10 

C1 

Q 

Q 

Putting two transparent latches in series produces an edge-triggered D-type flip-flop. Inverters can be converted to 2-input gates 
to provide asynchronous set and reset functions. Figure 7 illustrates a negative-edge-triggered circuit. Exchanging the 
connections of C and C produces a positive-edge-triggered version. 
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Detailed logic diagrams for flip-flops are given in the data sheets, when useful, to illustrate special features such as synchronous 
clearing, J/K inputs, and toggle enabling. 

In general, the logic diagrams have been simplified. They indicate the logic implementation, but should not be used to predict 
dynamic performance. Inverters existing in series can be combined or eliminated in the diagrams, as shown in Figure 8. 

= -I>- or ---1>- or 

=-{>-or~ 
Figure 8. Slmpllflcatlon of Diagrams by Combining Inverters 

High-Speed CMOS Characteristics 

Table 1 compares the main characteristics of the high-speed CMOS family with those of standard TIL, LS, S, ALS, AS, and 
metal-gate CMOS. 

Table 1. Performance Comparison of High-Speed CMOS With Several Other Logic Families 

SILICON- METAL- LOW-POWER ADVANCED ADVANCED 
TECHNOLOGvt GATE AHC GATE 

STD 
SCHOTTKY LOW-POWER SCHOTTKY 

CMOS CMOS 
TTL 

TTL SCHOTTKY TTL TTL 

Device series SN74HC 4000 SN74 SN74LS SN74ALS SN74AS 

Power dissipation per gate (mW) 

Static 0.0000025 0.00009 0.001 10 2 1 8.5 

At 100 kHz 0.17 0.006 0.1 10 2 1 8.5 

Propagation delay time (ns) (CL= 15 pF) 8 3.7 105 10 10 4 1.5 

Maximum clock frequency (MHz) 
40 130 12 35 40 70 200 

(CL= 15 pF) 

Minimum output drive (mA) (Vo= 0.4 V) 

Standard outputs 4 8 1.6 16 8 8 20 

High-current outputs 6 8 1.6 48 24 24/48 48/64 

Fan-out (LS loads) 

Standard outputs 10 20 4 40 20 20 50 

High-current outputs 15 20 4 120 60 60/120 120/160 

Maximum input current, l1L (mA) (V1 = 0.4 V) ±0.001 ±0.001 -0.001 -1.6 -0.4 -0.1 -0.5 

t Family characteristics at25°C, Vee= 5 V; all values typical unless otherwise noted. This table is provided for broad comparisons only. Parameters 
for specific devices within a family may vary. For detailed comparisons, please consult the appropriate data book. 

The major advantages of high-speed CMOS can be summarized as follows: 

1. The high-speed CMOS family can operate at speeds comparable to LS. The high-speed CMOS family has ac 
parameters guaranteed at a supply voltage of 2 V, 4.5 V, and 6 V over the full operating temperature range into a 50-pF 
load (also, 150 pF for high-current outputs). Note that at the higher operating frequencies, the power consumption is 
also comparable to LS (see Figure 9). 

2. Figure 9 also shows that the high-speed CMOS family covers a wide range of applications: low-power drain for 
low-speed systems and a slightly higher drain for higher-speed systems. 
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Frequency 

Figure 9. Power Consumed Versus Frequency for High-Speed CMOS Compared to LS 

3. Minimum system power. Only the gates that are switching contribute to system power consumption. This reduces the 
size of the power supply required, resulting in lower system cost and improved reliability through lower heat 
dissipation. 

As mentioned previously, the power consumption for an individual gate at the maximum speed is comparable to LS. 
However, in typical systems, only a fraction of the gates are switching at the clock frequency; therefore, significant 
power savings can be realized. On a system level where the individual gate switching frequencies are distributed 
between zero and the system clock frequency (see Figure 10), the power saved with high-speed CMOS can be quite 
significant, as shown in Figure 11. The total system power is the area under each curve. The graph in Figure 11 is 
obtained by multiplying the individual gate characteristics (see Figure 9) by the frequency distribution in Figure 10. 

Frequency fs 

Figure 10. Typical Distribution of Switching Frequencies for Gates Within a System 
With Maximum Clock Frequency, fs 

Frequency fs 

Figure 11. Contribution to Total Power by Gates Running at Frequencies From 0 to f5 

4. High-speed CMOS is ideal for battery-operated systems or systems requiring battery backup because there is virtually 
no static power dissipation (see Figure 9). 



5. Improved noise immunity over bipolar devices is due to the rail-to-rail (V cc to ground) output voltage swings. 
Figure 12 illustrates the noise immunity provided by the high-speed CMOS family as it compares to the LS family. 
This noise immunity makes it ideal for high-noise environments. Minimum and maximum output voltages are 
guaranteed at 4 mA (6 mA for high-current devices). If the output currents exceed these limits, the noise immunity 
will be impaired. HCT devices have input noise margins similar to LS because their inputs are TTL-voltage 
compatible. The outputs ofHCT are the same as standard HC outputs. 

6 1--------------- VoH=Vee-0.1V 

5 

4 

VoH=2.7V 

VNH(LS) = 0.14 Vee l 
V1H=2V - 2 

V1L=0.8V 
VNL(LS) = 0.08 Vee • 

VoL = 0.4 V 

Vee= s V±10% 

Power Supply Voltage____. 

t 
VNHre) = 0.29 Vee 

V1H=0.7Vee 

V1L :0.2Vee 

t 
vNLrei=o.19vee 

• 
6 VoL=0.1 V 

Figure 12. High-Speed CMOS and LS Noise Margins 

6. High-speed CMOS devices can drive up to 10 LS loads ( 15 LS loads for high-current outputs) while maintaining good 
noise immunity. Although V oHmin and V oLmax are guaranteed foroutput currents up to 4 mA (6 mA for high-current 
outputs), currents up to ±25 mA (±35 mA for high-current outputs) can be obtained to drive LEDs or relays (see driving 
LEDs and relays in this section). 

7. High-speed CMOS devices are specified for operation over an extended temperature range: 

SN54HC/HCT -55°C to 125°C (military) 

SN74HC/HCT -40°C to 85°C (industrial) 

All specified ac and de characteristics are ensured over this range with the exception of power dissipation capacitance (Cpd). 
which is specified as a typical value at 25°C. 
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Protection Circuitry 

Electrostatic discharge (ESD) and latch-up are two traditional causes of CMOS device failure. To protectHCMOS devices from 
ESD and latch-up, additional circuitry has been implemented on the inputs and outputs. 

ESD Protection 

ESD occurs when a buildup of static charges on one surface arcs through a dielectric to another surface that has the opposite 
charge. If this discharge current flows through an integrated circuit, the high currents can damage delicate devices on the chip. 
The protection circuits designed by Texas Instruments (Tl) operate by shunting any excessive current safely around the sensitive 
circuitry on the chip. This provides ESD immunity on inputs and outputs, which exceeds MIL-STD-883B, Method 3015 
requirements for ESD protection (2000 V, 1500 Q, and 100 pF). 

There are two types of input protection used, depending on device type. Figures 13a and 13b show the two input protection 
circuits. Both contain diodes that are forward biased for input voltages greater than V cc + 0.5 V. 

In Figure 13a, the two transistors and resistor are merged into a single geometry. The transistor is distributed along the length 
of the resistor to clamp negative-going transients. 

In Figure 13b, the main protection is provided by a low-voltage-triggered SCR (LVTSCR) which fires for positive-going 
transients and acts as diode to ground for negative-going transients. The MOS devices shown are located at the gates of the input 
circuitry and provide further clamping. 

a) 

LVTSCR 

b) 

Figure 13. ESD Input Protection Circuitry 
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There are two types of output protection used, depending on device type. Both include parasitic diodes (D 1 and D2) that clamp 
the voltage to within 0.5 V of the power supply rails. 

In Figure 14a, an additional diode (D3) is used to augment the parasitic diodes. In Figure 14b, and LVTSCR is used to provide 
additional clamping. 

Vee 

D1 

Output Driver Output 

---t: 
D1 D2 

D3 

D2 

-::-

r 
---e---e--->--~:J Output 

-::- -::- -::- -::-

a) D1 and D2 are Parasitic Diodes b) 

Figure 14. ESD Output Protection Circuitry 

Latch-Up Protection 

Latch-up cannot be completely eliminated. The alternative is to impede the triggering of the thyristor. Additional diffusions called 
guard rings are used to collect trigger currents before they can reach the junctions of the thyristor. 

P-Channel 
Output 

Vee 

Input 

Output GND N-ehannel 
Output 

Figure 15. Parasitic Bipolar Transistors in CMOS 

GND 
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Vee 
Vee 

N-Well Resistance 

P·Well Resistance 

Figure 16. Schematic of Parasitic SCR With P-Gate and N-Gate Electrodes Connected 

1\vo guard-ringing schemes are used, depending on device type. In one, any diffusion that is connected to a package pin is 
surrounded by four guard rings alternately connected to V cc and ground, as shown in Figure 17. These guard rings collect any 
currents that can be injected into the substrate by signals on the device pins. Internal p-n junctions are separated by two 
guard rings. 

Gate 

Drain l Source 
(Output) (V cc> Vee 

P+ 

Four-Guard-Ring lsolatlon 

GND Vee 

NWell 

GND 

Gate 

Drain l Source 
(GND) (Output) 

Figure 17. Unique Latch-Up Suppression Utlllzes Guard Rings to Virtually Eliminate Latch-Up 

In the second guard-ringing scheme, any diffusion that is connected to a package pin is surrounded by a grounded p-type guard 
ring. Internal p-n junctions do not have a guard ring. 

Tests have shown effective latch-up protection typically greater than 250 mA at 125°C, higher at 25°C. 
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Fan-Out and Capacitance Loading Effects 

High-speed CMOS can support up to 10 LS loads from a single standard output, or 15 loads from a high-current output. From 
the de values in the individual data sheets, the fan-out of high-speed CMOS devices is unlimited for all practical purposes. 
However, from an ac point of view, there is a definite limit to the fan-out. The limiting constraint is the input rise time. 

With a worst-case model, about 15 pF of capacitance is associated with the input ofa high-speed CMOS device ( 10 pF from the 
device itself plus 5 pF of stray capacitance; typically, the input capacitance is 3 pF for all devices except the transceivers, which 
are 6 pF). The input resistance, q, and the output resistance, r0 , can be approximated with the following equations using the 
information contained in the electrical characteristics chart of the device. 

where: 

Vi -Vee-6V 
11 - 0.1 nA 

Yee - YoH 
ro = IoH 

where: 

Yee -4.5V 
VoH - 4.3 v (typical) 
loH -4mA 

(1) 

(2) 

The calculated input resistance is about 60 MO and the maximum output resistance is approximately 50 0. Figure 18 shows the 
schematic of the output and the input models using the values previously determined. 

500 

VoH 
VOL 

Figure 18. Worst-Case Output and Input Circuits of High-Speed CMOS 

For a fan-out of n high-speed CMOS devices, the input capacitance will be (n x 15) pF (capacitances are in parallel). When the 
driving device switches its output from the low level to the high level, the input capacitance of all devices in the fan-out must 
be charged up and reach Vnflllin within 500 ns (the recommended rise time). Therefore, 

where: 

R -500 
C -(15 xn) pF 

-500ns 
n - number of devices in the fan-out 

(3) 
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Talcing the natural log of both sides: 

.=...! = 1n(i _ V111min) 
RC VOHtyp 

(4) 

Substituting the appropriate values and solving for n indicates that the maximum fan-out of high-speed CMOS devices is 
approximately 505. Solving for t in terms of n shows that each high-speed CMOS device added to the fan-out increases the 
propagation delay from the input of the driving device to the input of the' driven devices by about 0.989 ns. This corresponds to 
an added delay of approximately 0.066 ns/pF. Table 2contains typical values of fan-out and capacitive loading effects at different 
values of V CC· 

Table 2. Typical Fan-Out of High-Speed CMOS Devices and 
Propagation Delay Per pF at Various Values of Vee 

Vee VoHmln V1Hmln n ti>ci1pF 
M M M (ns) 

2 1.9 1.4 936 0.0667 

4.5 4.4 3.15 993 0.0629 

6 5.9 4.2 1004 0.0623 

_, 
n = Rc" 

1n( 1 - V111mln) YOHmln 

where: 
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C -8pF 
n - number of devices in the fan-out 

tpc1 = 500 ns 
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Power Dissipation 

The total power dissipation of high-speed CMOS devices is the sum of three components: quiescent power dissipation, PQ; 
transient power dissipation, PT; and capacitive power dissipation, Pc. 

The quiescent power is the product of V cc and the quiescent current, Ice· The quiescent current is the reverse current through 
the diodes that are reverse biased. This reverse current is generally very small (afew nA), which makes the quiescent power almost 
insignificant. However, for circuits that are in static conditions for long periods of time, the quiescent power becomes a factor 
to be considered. 

The transient power is due to the current that flows only when the transistors are switching from one logic level to the other. During 
this time, both transistors are partially on (one turning off, the other turning on), which produces a low-impedance path between 
V cc and ground and results in a current spike. The rise (and fall) time of the input signal has a direct effect on the duration of 
the current spike. This is because the faster the input signal goes through the transition region, the less time both transistors are 
partially on. The transient power is dependent on the characteristics of the transistors, the switching frequency, and the rise time 
of the input signal. This component can be calculated using the following equation: 

(7) 

where: 

power dissipation capacitance (specified on each data sheet) (8) 

V cc supply voltage 

fi output signal frequency 

Additional capacitive power dissipation is caused by the charging and discharging of the external load capacitance and is 
dependent on the switching frequency. To calculate this power, the following equation may be used: 

Pc = CL X V cc2 X fi 

where: 

Cpd =power dissipation capacitance (specified on each data sheet) 
V cc - supply voltage 
fi - input signal frequency 

where: 

CL =external (load) capacitance 
V cc = supply voltage 
f0 = output signal frequency 

HCT Power Dissipation 

(9) 

(10) 

HCT devices are used primarily to interface TfL output signals to high-speed CMOS inputs. To make the inputs of the HCT 
devices TIL-voltage compatible, the input transistor geometries were changed. This increased the power consumption compared 
to the equivalent HC device; however, HCT still provides a considerable savings in power over TIL. The increase in power 
consumption results from the TfL input levels causing both transistors in the transistor pair to be partially turned on. Included 
in the electrical characteristics table for HCT devices is a parameter, Alec. that enables the designer to compute how much 
additional current the HCT device draws per input when at a TfL voltage level. 
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Power Supply Decoupling 

When an SN54174HC gate switches, there is a brief period (about a nanosecond) during which both transistors in the gate output 
buffer (see Figure 19) are partially on. In this interval, the device draws a substantial supply current, producing a current spike 
on the V cc and ground leads to the gate. This spike can exhibit di/dt as high as 5000 AJs. These spikes react with the distributed 
inductance of the supply wiring to produce significant voltage transients on V cc and ground unless adequate supply decoupling 
is provided. These transients, if allowed, couple directly into the gate outputs, which in normal usage switch from rail to rail. 

Figure 19. Gate Output Buffer 

Decoupling Procedure 
Figure 20 shows a circuit for testing the effectiveness of decoupling. In this test circuit, the V cc and ground connections consist 
of two parallel runs of one-eighth-inch copper on a G-10 epoxy-glass circuit board. As a 0.01-µF decoupling capacitor between 
Vee and ground is physically moved away from a driven gate in 1.5-inch increments, Vee transients increase, as shown in 
Figure 21. 

HCOO 

I 
14 I 

_Jl_ I 
Output 

_J_ vcc=&V 
s-v p.p 

I 0.01 µF 

Square-wave Input 2 7 I 
to Gate I 

I 

0 1.6 3 4.5 6 7.5 9 
Inches 

Figure 20. Test Circuit for Decoupling Effects 
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Typical Power Supply Decoupling 
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Figure 21. Vee Transients vs Decoupling Capacitor Distance From DIP 

The results indicate the importance of adequate decoupling and illustrate the correct procedure for obtaining it. This procedure 
consists of locating decoupling capacitors as close as possible to the integrated-circuit package to maximize noise margins. 

Connecting Unused Inputs 

Unused inputs should be tied to V cc or ground to prevent the input from floating. If left to float, the power consumption of the 
device increases. 

Matching 

Another factor to consider when designing with high-speed CMOS is the V oJillli.n-to-V I matching. This is important when the 
V mJlllin of the driving device exceeds the V cc+ 0.5 V of the driven device. If this occurs, the BSD protection diode on the inputs 
is forward biased. At this point, the driving device attempts to power up the driven device's power supply. No damage occurs 
to the driven device if the current flowing through the diode does not exceed 20 mA. 

Powering Up/Down Sequence for High-Speed CMOS 

To avoid any possible damage and reliability problems to the high-speed CMOS devices when applying power, the following 
steps should be followed: 

1. Connect ground 
2. Connect V cc 
3. Connect the input signal 

When powering down a high-speed CMOS device, follow the above steps in reverse order. 
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High-Speed CMOS Interfacing 

Introduction 

The high-speed CMOS logic family from TI contains a broad spectrum of SSI/MSI functions. Within this family are TfL 
functions, HCT devices, HC4000 series, and an HCU device.2 Entire CMOS systems can be implemented using this logic family. 
There is also a broad range of CMOS-system to non-CMOS-system interfaces that need to be considered. The design engineer 
inevitably encounters these interfaces. To develop the necessary interfaces, a thorough understanding of data sheet parameters 
of both systems and an organized approach is recommended. This report uses basic examples to present one possible approach 
to the SN54/74HC interface solution. 

There are two types of interfacing that must be considered: 

1. Interfacing CMOS system signals to non-CMOS systems · 
2. Interfacing non-CMOS system signals to CMOS systems 

The first type requires an understanding of the CMOS output parameters and the non-CMOS input parameters, and vice versa 
for the second type. In both cases, a model of the inputs and outputs of both systems may be useful. 

General Interfacing Solution 

An interfacing problem arises when the output logie levels and/or the current requirements of the driving system (or device) are 
different from the input logic levels and/or the current requirements of the driven system (or device). When determining the 
compatibility of the systems (or devices), the most important system/device parameters are Vm, Vrr., VoH• VoL• Im. IIL, Iott. 
andVov 

Figure 22 is the voltage transfer characteristic of a typical unloaded inverter showing the various input- and output-voltage 
parameters. Loading the output of the inverter lowers Vott and raises VoL· The electrical characteristics table in data sheets 
specifies minimum Vott and maximum VoL for various loads. 

Vo 

------I-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

------1-----"-. ! 
I 

'--~~~~--'-!~~~~~~~....__.~ V1 

V1Lmax V1Hmln 

Figure 22. Voltage Transfer Characteristic of a Typical Inverter 

2 HCT devices are explained later. The HC4000 series devices are, pin-for-pin, functionally compatible, but not electrically compatible, with the 
older metal-gate CMOS devices. The HCU device is unbuffered. 
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Noise Margin 

There are two noise margins to be considered: the low-voltage and the high-voltage noise margin. The voltage difference between 
VILmax of the driven system/device and VoLmax of the driving system/device is the low-voltage noise margin. The voltage 
difference between VoHmin of the driving system/device and Vrnmin of the driven system/device is the high-voltage noise 
margin (see Figure 23). 

Vo Driving Device V1 Driven Device 

Figure 23. Noise Margins 

It is desirable to have the noise margin as large as possible and the uncertain region (the difference between V rnmin and VIL max) 
as small as possible. When an input voltage falls into the uncertain region, we do not know how the output, in conjunction with 
other inputs driven by that output, will respond. The problem with small noise margins is that any noise on the output of the driving 
system or device causes the signal to fall into the uncertain region and could possibly cause a bit error in the system. There are 
various sources of noise in digital systems. Three possible internal sources are inductive and resistive drops, capacitive coupling 
from another logic node, and mutual inductance with another logic node. Radio signals are possible external sources of noise. 

As an aid for interfacing between the various TTL families, the eight parameters previously defined are shown in Table 3. The 
values are for V cc= 5 V and TA= 25°C (worst-case device parameters-the device will perform at least this well). All currents 
are designated positive when flowing into the device. 

Table 3. Worst-Case Values of Primary Interfacing Parameters 

PARAMETER 74HCMOS AHC 74TTL 74LS 74AS 74ALS 

V1Hmin 3.5V 3.85V 2V 2V 2V 2V 

V1Lmax 1 v 1.65 v O.BV O.BV O.BV O.BV 

VoHmin 4.9 v 3.BV 2.4 v 2.7V 2.7V 2.7V 

VoLmax 0.1 v 0.44 v 0.4 v 0.4 v 0.4 v 0.4 v 
l1Hmax 1 µA 1 µA 40µA 20µA 200µA 20µA 

l1Lmax -1 µA -1 µA -1.6 mA -400 µA -2mA -100 µA 

loHmax -4mA -BmA -400 µA -400 µA -2mA -400 µA 

loLmax 4mA BmA 16 mA BmA 20mA 4mA 

Driving-Gate Output Model 

Figure 24 shows the model of a driving gate derived from the data sheet specifications. VoH(nl) (nl =no load) is the high-level 
output voltage expected when the output gate is unloaded. VoL(nl) is the low-level output voltage expected when the output gate 
is unloaded. The values for these two voltages usually are not given on the data sheets. As a rule of thumb for MOS devices, the 
output switches between the power rails V OH(nl) - V cc and V OL(nl) - GND; for bipolar devices (e.g., the TTL family) V OL(n 1) 
is about V cc( sat) or about0.3 V. VoH(nl) varies within the TTL family. Standard TTL has a VoH(nl) within two base-emitter drops 
ofV cc(V OH(nl)- V cc- 1.2 V); LS has a V OH(nl) within one base-emitter drop ofV cc(V OH(nl) = V cc-0.6 V). The data sheets 
specify V oHffiax and V oLmax at a nonzero loH and loL• respectively. Therefore, to calculate the approximate series resistances, 
the following two equations can be used: 
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R _ IV OH(nl) - V osminl 
OH - ~ 

(11) 

R - IV OL(nl) - VQI)DllXI 
OL - loi. 

(12) 

RoL 

VOH(nl) 

VOL(nl) 
Vo 

Figure 24. Output Model of a Driving Gate 

Input-Gate Circuit 

A simplified schematic ofa high-speed CMOS input gate is shown in Figure 25. The diode (D 1) and the transistors (Ql and Q2) 
provide static discharge and input transient clamping for the device. Any inputs higher than V cc + 0.5 V or lower than-0.5 V 
clamps the input. The capacitors (Cl and C2) represent the parasitic capacitances present at the gate input. The data sheet specifies 
that the input capacitance (Cl + C2) does not exceed 10 pF (typical is about 5 pF). The input capacitance is split between V cc 
and ground of the device and provides a feedback path between V cc and the input. If the input is driven by a high-impedance 
source, any transient noise on V cc may be coupled back into the input. 

Vee 

C1 D1 T 
Input ---<1t---e-------'\""'----1.__ 

TC2 
I 

Figure 25. SN54n4HC Input Gate 

CMOS-to-Standard· TTL Interface 

~-, ~ 
CMOSdevicescandrivern..loadswithnoadditionalinterfacingrequired. TheoutputvoltagesofCMOSdevicesarecompatible 
with the input voltage requirements of TIL devices. The input current requirements of the TIL devices place a strict limitation 
on the number of TIL devices that CMOS devices can drive from a single output (the fan-out). 

Figure 26 shows a CMOS output gate driving a TIL input gate. When the CMOS gate drives the emitter of Q3 low, a current 
flows into the CMOS gate from Rl and the emitter of the TIL gate. The maximum guaranteed current that the CMOS device 
can sink is 4 mA. However, the device can sink up to 25 mA, but the output voltage is not guaranteed above 4 mA. Therefore, 
the maximum TIL fan-out that a device can drive without exceeding the specified limit is two (In.. for TIL is -1.6 mA). 
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Vee~ 

=$: 
Figure 26. SN54/74HC-to-TTL Interface 

Standard TTL-to-CMOS Interface 
The interface for TIL driving CMOS is not as simple as the CMOS-to-standard-TIL interface. Using the voltage levels from 
Table 3, it is obvious that V offlllin of the TIL device and V 1Hffiin of the CMOS device are not compatible. Figure 27 shows the 
schematic of the TIL-to-CMOS interface. The pullup resistor, Rp, eliminates the voltage incompatibility. 

The lower limit of the pullup resistor is determined by the current-sinking capability of the driving device (TIL for this interface). 
When the TIL device output goes low, Q3 (see Figure 27) is required to sink a current of (V cc- Vol)llax)/Rp in addition to the 
sum of the output currents of the driven devices I1L worst case. All of this is shown in the following equation: 

R min = Yee - VoLmax(TIL) 
P IoL(TIL) + n IIL(load) 

(13) 

where: 

n - number of loads being driven 
V cc - voltage applied to the pullup resistor 

Vee ~------~ 

R1 R2 

Q2 
~-------- Vee 

Figure 27. TTL-to-SN54/74HC Interface With a Pullup Resistor 
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Example 1. An SN74LSOO is driving three SN74HCOO devices. 
V ccmin - 4. 75 V, YoLmax - 0.4 V, loL - 8 mA, IIL - 1 µA, and n - 3, therefore Rpmin - 543 '2. 

The upper limit of the pullup resistor is determined by two factors: 

1. Total input capacitance of the loads 
2. Total high-level input currents of the loads 

When the TIL output goes high, Q2 is turned off by the pullup resistor. Therefore, all the current that flows into the devices that 
are being driven flows through the pullup resistor, Rp. Therefore, the input voltage of the CMOS devices rises exponentially, with 
a time co~tan~o~RJ?Ci.<Ci- lOpF~ax). The time constant cannot exceed the 500-ns rise-timerequireme~tofthe CMOS devic~. 
Along with this limitation, the total mput currents must not cause the voltage drop across the pullup resistor to exceed VJH1Illll 
for the CMOS devices. Bringing all this into play, the following equation may be used to determine Rpmax: 

R max = V cc - V m min(load) (l4) 
P In Im(load) - 10H( driver)I 

where: 

n - number of loads being driven 
V cc - voltage applied to the pullup resistor 

Example 2. An SN74LSOO is driving three SN74HCOO devices. 
V cc - 5.25 V, VJHlllin - 3.675 V, Im - 1 µA, loH - 0, and n - 3, therefore Rpmax - 525 kn 

However, if the rise time is calculated using this value of Rpmax, the recommended 500 ns is exceeded. 

From the relationship: 

with: 

then: 

Ymmin = Yccmax(l - e-•/Rp<:;) 

V1umin - 3.675 V 
Yccmax-5.25 v 

Rp = 1.2t C; = 13.80 (t = 500 ns and C1 = 30 pF) 

Generally, this rise-time constraint is the limiting factor on the upper limit of the pullup resistor. 
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CMOS·to·LS Interface 
The interface of CMOS to LS is very similar to the interface of CMOS to TI'L (see Figure 28). As shown, there is nopullup resistor 
required. When the LS input is pulled low, the current flows through Rl and 02 into the CMOS output. In the worst-case 
condition, this current is about 0.4 mA. Because the CMOS output parameter loL specifies a 4-mA current sink for the device, 
the maximum LS fan-out is ten. 

Vee~ 
R1 

~ 02 

01 

~------Vee 

R3 

R2 

-=-

Figure 28. SN54n4HC-to·LS Interface 

LS-to-CMOS Interface 
For an LS device to drive a CMOS device, a pullup resistor must be used because the V oHmin of the LS is less than the specified 
V mmin of the CMOS device. Figure 29 shows the schematic of the LS/CMOS interface. The upper and lower limits of the pull up 
resistor are determined by the same method as the TI'L/CMOS interface. The upper limit of the pullup resistor is limited by the 
input currents and the input capacitance. 

Vee 

R1 

~-------vee 

Rp 

Figure 29. LS·to-SN54/74HC Interface With a Pullup Resistor 
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CMOS·to·ALS Interface 
The output logic level of CMOS devices is completely compatible with the input logic levels of ALS devices. The interface 
structure with ALS is shown in Figure 30. As with the other CMOS-to-TIL interfaces, there is no pullup resistor required. The 
fan-out of ALS devices is determined by the amount of current that flows through Q3 into the CMOS device and the amount of 
current the CMOS device can sink. When the input of the ALS device is low, there is 0.1 mA flowing through Q2. The maximum 
current that the CMOS device can sink (according to the parameters) is 4 mA. This corresponds to an ALS fan-out of 40 . 

.....----<.---- Vee 
R2 

Vee~ 

=$: Q3 

Figure 30. SN54n4HC-to-ALS Interface 

ALS·to·CMOS Interface 
The high-level output voltage of ALS devices is incompatible with the required high-level input voltage of CMOS devices. 
Because of this incompatibility, a pullup resistor is required to make the two voltage levels compatible. The method of 
determining the upper and lower limits of the pullup resistor is the same as the other two TIL-to-CMOS interfaces (see 
Figure 31). 

Vee --111..----. 

.---------Vee 

Figure 31. Interface With a Pullup Resistor 
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CMOS-to-AS Interface 

As in the case of the other CMOS-to-TTL interfaces, no pull up resistor is required (see Figure 32) because the input voltage levels 
of AS are compatible with the output voltage levels of CMOS. The fan-out of AS devices is limited by the low-level input current 
(In) of AS and the current-sinking capability of CMOS (Ior). I1L for the AS is 2 mA, and the current-sinking limit of CMOS 
is 4 mA. Therefore, the fan-out is two AS devices. 

.------- Vee 

Figure 32. SN54/74HC-to-AS Interface 

AS-to-CMOS Interface 

Not all the output logic levels of AS are compatible with the input logic levels of CMOS. Table 4 shows there is incompatibility 
between the VoH of AS and Ym of CMOS. As with other TTL-to-CMOS interfaces, a pullup resistor is required (see Figure 33). 
The appropriate value of the pullup resistor is determined by the same procedure previously explained. 

Vee 
Vee 

Rp 

~ 
i;-

-=-

Figure 33. AS-to-SN54n4HC Interface With a Pullup Resistor 
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CMOS-to·NMOS Interface 

NMOS is used extensively in large-scale integration products such as microprocessors, microcomputers, and memories. The 
logic levels of NMOS are usually TIL compatible. CMOS devices can drive NMOS devices with no pullup resistors. The input 
impedance of NMOS is very high, which is similar to the input impedance of CMOS. 

NMOS-to-CMOS Interface 

A pullup resistor may be necessary when an NMOS device drives a CMOS device. The method of determining the value range 
of the pullup resistor is the same as the method described previously for TIL. A quick look at NMOS output parameters and 
CMOS input parameters will determine if a pullup resistor is required. 

Using HCT Devices to Interface to CMOS From TTL 

There are two methods to interface from a TIL system (standard TIL, LS, AS, ALS): 

1. Use of pullup resistors (as previously described) 
2. Use of HCT devices (by far the easier method) 

The HCT device inputs are TIL compatible; the outputs are both TIL and CMOS compatible. Therefore, all the interface requires 
is to connect the TIL system output into the HCT device, and the output of the HCT device can then be used for the input of the 
CMOS system. 
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Oscillators 

RC Oscillators 

Simple oscillator circuits using a minimum number of components can be designed with high-speed CMOS devices, e.g., two 
HC04, HCU04, or HC02 gates. These oscillators generate a period of approximately 1.8 RC seconds (see Figure 34). 

c 

l~.l Output 

R = 2.7 kO to 2.7 MO, C = 50 pF to 10 µF 

Figure 34. Simple RC Oscillator Using Two HC04 Gates 

Crystal-Controlled Oscillators 

A crystal or ceramic resonator can be used to set the oscillator period (see Figure 35). The value of the resistor, typically 100 kQ, 
may require special selection to ensure oscillation at the desired fundamental resonator frequency. The capacitor, typically 
100 pF, is required to dampen parasitic oscillations in the 30-MHz to 50-MHz range. 

XTAL 

~~~~~11--~~~~ 
R 

Figure 35. Oscillator Circuit Using a Crystal to Set the Period 

Voltage-Controlled Oscillators 

Voltage-controlled oscillators (VCOs) can also be designed using a minimal number of components. Figure 36 shows a VCO 
using NAND and inverter gates. This VCO design exploits the phenomena of the slight variations in the propagation delay of 
an HC gate with changes in the supply voltage. The HCOO is connected as a three-stage ring oscillator with a buffer. As the control 
(supply) voltage, V C• is varied, the ring oscillator's frequency changes according to the following: 

fout = 5.8 X Ve (17) 
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Figure 36. VCO 

The inverter, which is powered by a separate voltage source, serves to restore the oscillator output voltage to 5 V, peak to peak. 
This function is required because the HCOO switches from rail to rail (as do all HC devices). The magnitude of the oscillatoroutput 
voltage is thus dependent on V C· The 100-kO resistor across the inverter provides bias such that operation is within the linear 
operating region of the gate. The capacitor serves as an ac-couple between the oscillator and inverter. 

The VCO output is linear for control voltages in the range of 1.5 V to 4.5 V (see Figure 37). 

i 
I 

~ 
Iii 

! 
i 
5 
I 

J 0 2 3 4 5 
Ve - Control Voltage - V 

Figure 37. VCO Output Frequency vs Input Voltage 

To prevent oscillator "bleed-through" onto the V cc line, adequate decoupling of the HC device power supply is required. 
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Drivers for LEDs and Relays 

Introduction 

SN54/74HC devices are capable of sinking or sourcing up to 25 mA (35 mA for high-current devices) per gate. As the device 
sinks or sources more current, V oHffiin or V oLmax levels begin to fall or rise, respectively. 

Because of these characteristics, SN54/74HC devices can be used to drive LEDs and relays. 

Driving LEDs 

Figure 38 shows an HC04 driving a TIL221 gallium phosphide light-emitting diode. The resistor performs the function of current 
limiter. The luminous intensity of the LED depends on the amount of forward current. 

Vee 

a) V1L at the Input Tums on the LED b) V1H at the Input Turns on the LED 

Figure 38. HC04 Driving an LED 

Example 3. Using 10-mA forward current and 2.2-V forward voltage, the value of the current-limiting resistor can be 
calculated using the following equations: 

VIL at the input: 

R = V 0 a - 2.2 V 
10 mA 

V IH at the input: 

R = v cc - 2.2 v - v OL 

10 mA 

(18) 

(19) 

It should be noted that, as used here, V OH and VoL are not the VoHmin and VoLmax specified in the data book. Figures 39 and 40 
show typical values for VoH and VoL for an HCOO. 
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Figure 39. Typical Values for VoH 
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Figure 40. Typical Values for VoL 
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Driving Relays 

Multiple gates can be connected in parallel to increase the current-sinking or sourcing capability of SN54/74HC devices. 
Figure 41 shows two HC04 gates connected in parallel for a relay-driver application. 

---0 
~ 

II 

Figure 41. SN54/74HC04 Gates Connected in Parallel to Drive a Relay 

Precautions should be taken to prevent one gate from passing a disproportionate amount of current. Small resistors (typically 
50 0) in series with the output gate distribute the current more evenly arnon the gates. 

In all applications in which the SN54/74HC output is required to source or sink substantial current (6 mA to 25 mA), particular 
attention should be paid to providing adequate power supply decoupling for the driving device. 
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SN54/74HC Interchangeability Gulde 

Introduction 

The following has been prepared as a guide to interchanging devices from other logic families, both bipolar and CMOS, with 
those from the SN54/7 4HC family. This is not intended to be a comprehensive guide since interchangeability can depend on many 
factors, and only careful comparisons of data sheets can provide definitive answers. The considerations listed below are based 
on information accumulated in answering a large number of inquiries in this area. 

First, a brief review is given on each logic technology, then a discussion is given on the various aspects involved in attempting 
to interchange that technology with the SN54/74HC family. 

TTL: Transistor-Transistor Logic 

TIL is the generic name for several bipolar families that have evolved over the last 20 years. Low-power Schottky (LS) is the 
most widely used bipolar logic family today. Other families, e.g., Schottky (S), advanced Schottky (AS), and advanced 
low-power Schottky (ALS) are also used, depending on the speed-versus-power performance required by a given system design. 

4000 Series: Metal-Gate CMOS Logic 

The device type numbers in this series have a variety of prefixes, although "CD" is probably the most widely recognized. The 
suffix "B" is frequently used, indicating an improvement over the original family; i.e., buffered outputs and typical output sink 
and source current capabilities of ±1 mA. This logic family became popular because it offered very low power consumption, even 
though it is slower than TIL, with a typical operating frequency of about 5 MHz, has a low level of ESD protection, and is 
susceptible to latch-up problems. 

40HOO Series: Metal-Gate CMOS Logic 

This series was designed to overcome the speed limitations of the original 4000 family. Even though these devices are somewhat 
faster, they are still slow when compared to LS. 

74COO Serles: Metal-Gate CMOS Logic 

The distinguishing feature of this family is that the pinouts correspond to those of TIL, making interchangeability easier. 
However, the devices exhibit many of the same speed/power limitations as those of the 4000 series. The fan-out is typically higher 
than the 4000 series, however, with typical output sink and source capabilities of ±1.75 mA. 

74SCOO Serles: Silicon-Gate CMOS Logic 

This series was the forerunner to the SN54/74HC family or, more closely, to the SN54/74HCT family. The 74SC family was 
designed to overcome many of the 4000 series deficiencies, particularly the slower speed and the lower drive capability. 

The "SC" designation should not be confused with that of Tl's standard cell family (SN54/74SC series). 
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Interchangeability Considerations 

Listed below are the highlights of benefits derived from replacing other logic families with SN54/74HC; also listed are important 
considerations that may affect the feasibility or desirability of such replacement. All comparisons are, by necessity, general in 
nature. 

LS 

Considerations: 

l. SN54174HC high-level input voltages are not TfL compatible. In a mixed-family system (LS output driving HC 
input), it is necessary to use SNS4/7 4HCT pull up resistors or level shifters. 

2. SN54/74HC has less drive capability than some LS functions. 
3. LS open-collector outputs have higher breakdowns than SN54/74HC open-drain equivalent functions. 

HCMOS advantages: 

l. Lower system power consumption 
2. Improved noise immunity 
3. Wider supply-voltage range 

Other TTL Famllles 
Considerations: 

l. SN54/74HC high-level input voltages are not TfL compatible. In a mixed-family system (TfL output driving HC 
input), it is necessary to use SN54/74HCT pullup resistors or level shifters. 

2. SN54/74HC has less drive capability than some TfL functions. 
3. TfL open-collector outputs have higher breakdowns than SN54/74HC open-drain equivalent functions. 
4. Some of the TfL families offer greater operating speed; e.g., S, AS, and ALS. 

HCMOS advantages: 

l. Lower system power consumption 
2. Improved noise immunity 
3. Wider supply-voltage range 

4000 Serles and 74COO Serles 
Considerations: 

l. Although most applications use a 5-V supply, these older families operate in the 3-V to 15-V range. 
2. SN54/74HC must be operated with a supply voltage in the 2-V to 6-V range. 

HCMOS advantages: 

l. Higher frequency of operation 
2. Improved ESD protection and latch-up performance 
3. Higher output drive capability 

As a quick reference guide, Table 4 highlights the advantages and disadvantages of interchanging other logic families with 
high-speed CMOS. 
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Table 4. Highlights of Interchangeability 

TTL FAMILY METAL-GATE CMOS (TTL, LS, S, ALS, AS) 

Power 
HCMOS offers lower system power consumption than any Power consumption of HCMOS is less than 
of the TTL families. metal-gate CMOS. 

Speed 
HCMOS operating speed is comparable to LS. Some TTL HCMOS operating speed is much faster than 
families (S, AS, and ALS) offer greater operating speed. metal-gate CMOS. 

The V1Hminof HCMOS is not compatible with the VoHmin 
HCMOS input voltage levels are compatible with 

Input voltage of TTL. In mixed-family systems, it is necessary to use HCT 
metal-gate CMOS outputs only when the power supply 

devices, pullup resistors, or level shifters. 
voltage for the metal-gate CMOS devices is between 2 V 
and 6 V. 

HCMOS output voltage levels are compatible with 

Output voltage The output voltages of HCMOS are TTL compatible. 
metal-gate CMOS inputs only when the power supply 
voltage for the metal-gate CMOS devices is between 2 V 
and6 V. 

Drive capability 
The output current capability of HCMOS is not as large as 

HCMOS has a higher current drive capability. 
the TTL family. 

Fan-out (LS devices) 
HCMOS has a smaller fan-out to LS devices than the TTL 

HCMOS has a higher fan-out to LS devices. 
family. 

Supply voltage 
HCMOS has a wide operating supply-voltage range (2 V Operating supply-voltage range of metal gate is largerthan 
to 6 V). HCMOS (from 3 V to 15 V). 

ESD and latch-up 
TTL-family devices are not as vulnerable to ESD and HCMOS has an improved protection circuitry against ESD 
latch-up damage. and latch-up. 

Electrostatic Discharge (ESD) 

Introduction 

In recent years, the semiconductor industry has made great strides in developing faster, lower power, and smaller devices. During 
the 1990s, many devices will be produced with minimum feature size of structures on a silicon chip of 0.25 µm. To put this in 
perspective, a typical human hair is about 75 µmin diameter. However, as feature sizes get smaller and smaller, ESD sensitivity 
(the voltage level at which the device will sustain damage) also gets lower. This means that ESD protection and ESD handling 
procedures will become even more important in the future to avoid ESD damage. 

All semiconductor devices have an ESD voltage threshold above which they will sustain damage. While circuit designers can 
provide some on-circuit ESD protection (typically in the 2000-to-4000-V range for the human body model and 200 V to 300 V 
for the machine model), this is well below the static-voltage levels found in work areas without ESD protection. Proper ESD 
handling and packaging procedures must be used throughout the processing, handling, and storing of unmounted !Cs and ICs 
mounted on circuit boards. 

What is ESD and How Does It Occur? 

Static charge is an unbalanced electrical charge at rest. It is created by insulator surfaces rubbing together or pulling apart. One 
surface gains electrons while the other surface loses electrons. This results in an unbalanced electrical condition recognized as 
static charge. 
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When a static charge moves from one surface to another, it becomes ESD. ESD is a miniature lightning bolt of static charge that 
moves between two surfaces that have different potentials. It can only occur when the voltage differential between the two 
surfaces is sufficiently high to break down the dielectric strength of the medium separating the two surfaces. When static charge 
moves, it becomes a current that damages or destroys oxides, metallizations, and junctions. ESD can occur in any one of four 
different ways: a charged body can touch an IC, a charged IC can touch a grounded surface, a charged machine can touch an IC, 
or an electrostatic field can induce a voltage sufficient to break down the dielectric. 

Latent Defects 
Devices with latent ESD defects are called "walking wounded" because they have been degraded but not destroyed by ESD. This 
occurs when an ESD pulse is not sufficiently strong to destroy a device but, nevertheless, causes damage. Often, the device suffers 
junction degradation through increased leakage or a decreased reverse breakdown, but the device still functions and is still within 
data-sheet limits. A device may be subjected to numerous weak ESD pulses, producing cumulative degradation until the device 
fails. There is no known practical screen for walking-wounded devices. To avoid this type of damage, devices must be continually 
accorded ESD protection, as outlined later. 

What Voltage Levels of ESD Are Possible? 

It has been shown that human beings can be charged up to 38,000 V just by walking across a rug on a low-humidity day. For an 
ESD pulse to be seen, felt, or heard, it must be in the range of 3000 V to 4000 V. Many devices can be damaged well below this 
threshold. 

How to Avoid ESD Damage to ICs 
Because ESD can occur only when different potentials are involved, the best way to avoid ESD damage is to keep the ICs at the 
same potential as their surroundings. Tue logical reference potential is ESD ground. So the first and most important rule in 
avoiding ESD damage is to keep I Cs and everything that comes in close proximity to them maintained at ESD-ground potential. 
Four supplementary rules support this first rule: 

1. Any person handling the ICs should be grounded either with a wrist strap or BSD-protective footwear used with a 
conductive or static-dissipative floor or floor mat. 

2. Tue work surface where devices are placed for handling, processing, testing, etc., must be made of static-dissipative 
material and be grounded to BSD ground (see Figure 43). 

3. All insulator materials must either be removed from the work area or they must be neutralized with an ionizer. 
Static-generating clothing can be covered up with an BSD-protective smock. 

4. When ICs are being stored, transferred between operations or workstations, or shipped, they must be maintained in 
a Faraday-shield container whose inside surface (touching the ICs) is static dissipative. 

Humidity 

Where insulators are present, humidity is a very important factor in the generation of static electricity. Humidity affects the surface 
resistivity of insulator materials. As humidity increases, the surface resistivity decreases. This means that insulator materials 
rubbed together or pulled apart in a humid environment generate lower static charges than the same materials rubbed together 
or pulled apart in a dry environment. Where it is possible to control humidity, it is recommended that relative humidity be 
maintained between 40 percent and 60 percent. Higher humidity becomes very uncomfortable for humans, and lower humidity 
increases the risk of static generation from insulators. Humidity is a supplementary control and is not sufficient by itself to reduce 
static voltages to safe levels. 

Training 

All personnel who come in close proximity to BSD-sensitive ICs must receive ESD training initially and then again each year 
as a minimum. No ESD program can be successful unless the people who handle the ICs understand the need for ESD controls. 

ESD Specification 
Each area handling ESD-sensitive devices is operated in accordance with the established ESD handling procedure. Tue latest 
version of this controlled document is maintained in each area and is accessible to all area personnel. 
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Floor Mat 
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Gp 
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Power 
Receptacle 
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NOTES: 5. G1 (equipment ground) or G2 (earth ground) is acceptable for ESD ground. Where both grounds are used, they are connected 
(bonded) together. 

6. R1 is mandatory for all wrist straps. 
7. R2 (for static dissipative work surfaces) and R3 (for ESD-protective floor mats) are optional. ESD-protective flooring is connected 

directly to the ESD ground without R3. 
8. This ESD-protected workstation complies with JEDEC Standard No. 42 and EIA-625. 

Figure 42. ESD-Protected Workstation {Side View} 

ESD Coordinator 

One person is identified who has overall responsibility for the ESD program. This person is responsible for writing the ESD 
handling procedure and keeping it updated, ESD training, and material evaluation. 

Audits 

Periodic audits ranging from daily to yearly are held to ensure that all ESD handling procedures are being followed and that all 
ESD materials (wrist straps, heel straps, ionizers, table mats, floor mats, etc.) are functioning properly. 

Tl ESD Handling Procedure 

The TI worldwide ESD handling procedure is available to customers upon request. 
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Moisture Sensitivity of Plastic Surface-Mount Packages 

Some plastic surface-mount packages are classified as moisture sensitive because the moisture that has been absorbed inside the 
package can expand rapidly during exposure to the fast-rise-time, high-temperature stress of reflow soldering and mechanically 
damage the package (often referred to as "popcorn"). Surface-mount packages are subjected to much higher solder reflow 
temperatures than their through-hole counterparts. The bodies of the through-hole parts are shielded from the hot-wave solder 
by the PC board, while surface-mount parts are subjected to the full solder reflow temperature. 

All plastic packages absorb some moisture at room ambient conditions. The amount of moisture absorbed is based on a number 
of factors, including room temperature and humidity. However, there is no threshold level of moisture absorption or gain that 
applies to all plastic surface-mount packages that makes them moisture sensitive. Conversely, all plastic surface-mount packages 
that are essentially moisture-free during reflow soldering will be free of moisture-induced stress failures. 

It is important, therefore, to know which packages are moisture sensitive so they can receive special care in handling to minimize 
moisture absorption and subsequent moisture-induced stress damage during the reflow soldering operation. 

At TI, plastic surface-mount packages are tested for moisture sensitivity using JEDEC test method Al12, Moisture-Induced 
Stress Sensitivity for Plastic Surface-Mount Devices. Packages that are found to be moisture sensitive are baked (to drive out 
the moisture) and then placed in a protective dry-pack bag that contains a humidity indicator card and sufficient desiccant to 
maintain a very low humidity level in the bag. A caution label (as defined in JEDEC publication 113) is attached to the bag and 
indicates the minimum floor life of the packages once they are removed from the protective dry environment of the bag. There 
are seven possible moisture sensitivity levels (two in Level 5) as shown in the table below. JEDEC publication 113 defines the 
labels required for each level. 

DRY-PACK FLOOR LIFE 
LEVEL BAG/LABEL 

@ 30"C, 60% RH REQUIRED? 

1 No No limit 

2 Yes 1 year 

3 Yes 168 hours 

4 Yes 72 hours 

5 Yes 24 or 48 hours (noted on label) 

6 Yes 6 hours after mandatory bake 

Plastic surface-mount packages that are not moisture sensitive per JEDEC test method Al12 do not need to be dry packed or 
handled in a special way to minimize moisture absorption prior to reflow soldering, provided that the package body temperature 
does not exceed 220°C during reflow soldering. 

Floor life is defined as the time after the devices have been removed from the protective dry-pack bags until the devices are 
subjected to reflow soldering. If this floor life is exceeded, there are instructions on the dry-pack bag label indicating how long 
the devices must be baked, and at what temperature, to restore them to a safe condition for reflow soldering. 

Dry packing is a method of controlling the moisture absorption during shipping and storage. All product that is classified as 
moisture sensitive with a rating of 2, or higher, is dry packed and labeled as moisture sensitive with the bag label outlining the 
necessary precautions for handling the product. As long as the devices are rated as moisture sensitive, dry packing is used 
regardless of whether the components are shipped in tubes (magazines}, tape and reel, or trays. Components rated as nonmoisture 
sensitive (Level 1) need not be baked and dry packed. 

The dry-packing process starts at the manufacturer's final packing stage. The components are initially baked and then placed 
inside a moisture-vapor barrier bag along with desiccant to absorb moisture and keep the humidity inside the bag at a safe level 
(<20%RH). 

The customer should check the humidity indicator immediately after opening the bag to determine whether the moisture level 
has been exceeded. If the 20% dot on the humidity indicator card is pink and the 30% dot is not blue, the components have been 
exposed to an excessive moisture level and should be rebaked before being subjected to the surface-mount process. If baking is 
required, devices may be baked for: 
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1. 192 hours at 40°C + 5°C/-0°C and <5% RH for all component containers (tray, magazines, or tape and reel); or 
2. 24 hours at 125°C ±5°C for device containers rated at 125°C or above 

Moisture-sensitive components can be resealed in their original bag with the original desi.ccant if: 
a. Humidity indicator card shows 20% RH 
b. Components have not been out of the bag for more than 2 hours, and 
c. Components have not been exposed to conditions greater than 30°C/60% RH 

If the 2 hours of exposure is exceeded, the floor life should be adjusted accordingly. Reduce the floor-life level by 1 hour for each 
hour over the 2-hour limit the material is out of the bag. For example, if the rating is Level 4 and the material has been out for 
4 hours, the floor life shown on the label is reduced from 72 hours to 70 hours (suggestion: close bag within 10 minutes after any 
opening). 

Total time out of the bag is cumulative. Each time that the bag is opened and resealed, the corresponding time out of the bag should 
be deducted from the remaining floor life. The above process may take place repeatedly until the floor-life hours are used up, 
in which case rebaking of the remaining components is required. Rebaking would return the residual components to the original 
Level-4 status with the corresponding floor life of 72 hours. 

The moisture indicator cards should be used to assist in monitoring the moisture level and maintaining control of the humidity 
below the 20%-RH level. If there is any doubt as to the moisture condition of the parts, baking is recommended to restore the 
components to a safe, usable condition, ready for board assembly. 

Conclusion 

Within the constraints given above, the SN54/74HC family can be regarded as a pin-for-pin equivalent to the other logic families. 
The SN54/74HC family is ideally suited for system upgrading, system shrinking, or especially, new system design. 
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IMPORTANT NOTICE 

Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue 
any semiconductor product or service without notice, and advises its customers to obtain the 
latest version of relevant information to verify, before placing orders, that the information 
being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the 
specifications applicable at the time of sale in accordance with Tl's standard warranty. Testing 
and other quality control techniques are utilized to the extent Tl deems necessary to support 
this warranty. Specific testing of all parameters of each device is not necessarily performed, 
except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage ("Critical Applications"). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, 
OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, 
DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the 
customer. Use of Tl products in such applications requires the written approval of an 
appropriate Tl officer. Questions concerning potential risk applications should be directed to 
Tl through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and 
operating safeguards should be provided by the customer to minimize inherent or procedural 
hazards. 

Tl assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does Tl warrant 
or represent that any license, either express or implied, is granted under any patent right, 
copyright, mask work right, or other intellectual property right of Tl covering or relating to any 
combination, machine, or process in which such semiconductor products or services might 
be or are used. 

Copyright© 1996, Texas Instruments Incorporated 
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Introduction 

This report describes applications, features, and system design of the SN54/74HCT high-speed CMOS family. To simplify 
interfacing of TIL outputs to high-speed CMOS inputs, Texas Instruments (TI) introduced HCT circuits, a subgroup of its HC 
family. HCT features and functions are identical to HC devices with the exception of modified input circuitry which makes the 
input threshold voltage compatible with TIL circuits. HCT outputs are similar to the HC family. 

The TTUHC Interface 

TIL output voltages and HC input voltages are incompatible, especially between the TTL high-level output voltage (VoH) and 
the HC high-level input voltage (Vm). This problem can be solved in three different ways. The first way is to use HCT devices 
with their TTL-compatible input voltages to interface between TTL and HC circuits. Another solution is to provide pullup 
resistors at the TTL outputs to ensure an adequate high-level TTL output voltage. The third method requires the use of level 
shifters. 

Of the three alternatives mentioned, using HCT circuits to solve the incompatibility problem is the most convenient. Designed 
to meet the requirements of this application, HCT devices allow the engineer to benefit from the advantages ofHC devices (low 
power consumption) without using discrete components such as pullup resistors. 

+5V 

Figure 1. TTL-CMOS Interface With Open-Collector Output and Pullup Resistor 

Using pullup resistors to accommodate TTL output signals to interface with HC input circuits (see Figure 1), the design engineer 
has to choose the resistance that is appropriate for the application. The minimum value of the resistor is determined by the 
maximum current IoL that a TTL circuit can supply at the low-level output (VoL)· 

R . V ccmax - V oLmin 
pllllil = 

IoL + n x In, 
(1) 

where n is the number of HC inputs to be driven, and l1L is their input current. IIL, having a value of only a few nanoamperes, 
is negligible in all calculations. 

In the case of a SN7 4ALS03, the following equation defines Rpmin: 

Rplllin = 5.5 V - 0.4 V = 640 Q (2) 
8 mA 

To calculate the upper limit of this resistor, a sufficient Vm high level must be ensured. 

R Vee - Vmmin 
plllaX = n X Im 

(3) 

In this situation, the input current of HC devices is negligible and very high values are also obtained. 
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When calculating the maximum allowable resistance, it is important to ensure that the.maximum allowable rise time (tr= 500 
ns) at the HC input is not exceeded. The following equation then applies: 

(4) 

where C is the total load capacitance in the circuit. C is composed of the output capacitance of the driving gate ("' 1 O pF), the total 
input capacitances of gates to be driven ('"5 pF each), and the line capacitance ("'1 pF/cm). The actual value is calculated by 
solving the equation for Rp: 

R = - t 
p c x In(l - 3;};) 

(5) 

Assuming the total capacitance, C, is 30 pF, the maximum resistor is: 

R = - 5oo ns = 14 k'2 
P 30 pF X ln{l - 3;}vv) 

(6) 

Faster rise times result in lower impedance and more power consumption. The previous calculation is based on the assumption 
that the driving gate has an open collector. Conditions become more satisfactory, however, when a gate with totem-pole output 
(i.e., SN7 4ALSOO) is used. In that case, the gate output provides the voltage to be brought up to the value VoH = 2. 7 V in less 
than 10 ns (the rise time of the TTL signal). The pullup resistor only has to pull the level to 3.5 V within the desired time. 
According to the previous formula, and with a required rise time of tr= 50 ns, the resistor is defined by the following calculation: 

R = - 50 ns - 10 ns . = 3 12 k'2 < 
plll8X 30 pF X ln(l _ 3.SV-2.7V) ' 7) 

SV-2.7V 

The upper limiting value of the resistor is primarily dictated by the rise time required. The larger the resistance, the longer the 
rise times and propagation delay times. Reducing the resistance increases speed and power dissipation. 

The third method of accommodating TTL signals to HC circuits is accomplished with special level shifters. This solution is not 
recommended because the level shifter itself has no inherent logic functions and increases component and space requirements. 

For design engineers, using HCT circuits to match TTL signal levels with HC devices is the most convenient and efficient way 
of solving incompatibility problems. HCT devices contain the necessary level shifters and additional logic functions in a single 
circuit. Furthermore, the designer is not forced to compromise among signal rise time, system speed, and power consumption 
of the stages. 

Operating Voltages of HCT Circuits 

HCT circuits feature a limited operating voltage range due to the fact that they have to work with TTL voltage levels. Since 
internal switching layout is equivalent to HC circuits (with the exception of the input stage), these components could be operated 
from a 2-V to 6-V range. For HCT circuits operating at less than 4.5 V, the load-level noise margin is reduced and becomes 
incompatible with TTL thresholds, thus losing one of the primary advantages of the HCT devices. 
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Noise of HCT Circuits 

The noise margin of a logic family is a very important consideration in system design. Composed of low-level and high-level 
noise margins, each of these components has to be considered separately. The high-level noise margin is the voltage difference 
between the guaranteed output voltage (V OH) of the driving gate and the guaranteed input voltage (V m) of the triggered gate. 
Accordingly, the low-level noise margin can be defined as the voltage difference between the guaranteed output voltage (VoL) 
and the input voltage, V1L (see Figure 2). 

Vo,V1 

Figure 2. Noise Margin 

Regarding magnitude relations, it is desirable to keep both noise margins as large as possible and the undefined range between 
them as narrow as possible. If the noise margin is not large enough in a certain application, internally or externally sourced 
interference can modify (i.e., falsify) a signal to fall within the undefined range. Internal noise is caused by inductive or ohmic 
drops or by inductive and capacitive couplings with other signaling lines. The coupling between signal lines is the more critical 
aspect in most cases. Figure 3 shows the voltage conditions for HC, HCT and TIL circuits. 

6V 

5V 

4V 

> 
I 

Cl) 
DI 

1! 3V 
~ 
'5 
CL .s 

2V 

1V 

CT 

OV 

2V 3V 4V 5V 6V 

Supply Voltage - Vee 

Figure 3. Guaranteed Noise Margins for HC, HCT, and TTL Devices 
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Since a certain percentage is always transmitted from the noise-emitting line to the interfered line, it is not the absolute noise 
margin (in volts) that is of consequence, but rathei; the quotient of the absolute noise margin and the signal-voltage swing. The 
percentile high- and low-level noise margins (S) would be defined by the following equations: 

s" = v~OH-_v~:_m x 100% 

SL= Vu..max - VoL x lOO% 
VoH - VoL 

(8) 

(9) 

To obtain realistic values, the guaranteed Vo:amin and VoLmax data sheet voltage values must not be used when calculating 
signal deviation V oH- VOL· Data-sheet specifications would indicate a smaller signal deviation and thus a wider noise margin. 
VoH and VOL values should be based on the low- and high-level voltages supplied by the circuit under normal operating 
conditions. The following table lists the different voltages for HC, HCT, and TIL circuits, and the resulting noise margins. All 
calculations use a supply voltage of V cc = 5 V to achieve comparable results. 

Table 1. Voltage Levels and Noise Margins 

HC HCT TTL UNIT 

VQHlyp 4.9 4.9 3.4 v 
VoLtyp 0.1 0.1 0.3 v 
Signal voltage swing VoHtyp- VoLtyP 4.8 4.8 3.1 v 
V1Hmin 3.5 2.0 2.0 v 
V1Lmax 1.0 0.8 0.8 v 
SH VoHmin - V1Hmln 1.4 2.9 0.7 v 
SL V1Lmin - VoLmin 0.9 0.7 0.4 v 
SH 29.1 60.4 22.5 % 

SL 18.7 14.6 12.9 % 

As you see, the low-level noise margin (Sr) is the most critical value for all three logic families, ranging from 18.7% (HC) to 
12.9% (TIL). With respect to noise margins, HC devices feature significantly better performance than bipolar logic circuits. In 
practice, however, the ability of individual circuits to attenuate the noise impressed into a line is the most important. The test 
setups in Figures 4 and 5 are used to measure the actual noise margin expected in a system. The measured value refers to the 
crosstalk between two parallel lines. Twenty-five centimeters, usually the maximum length that occurs on a printed circuit board, 
is regarded as a basic line length. 

In Figure 4, the signals are propagating across the line in the same direction. A noise that is induced by line 1 on to line 2 is 
immediately shorted by the low output impedance of the gate. Signal A in Figure 4 shows the signal on the noise-emitting line, 
and signals B and C show the noise generated on line 2 at the low and high levels. Both HC and TIL maintain noise values that 
stay below their allowable limits. 
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The same configuration is used in the second case, but signals.on both lines propagate in opposite directions. A noise impressed 
on the parallel-running line by the interfering line is not attenuated immediately because at that place the line is terminated by 
its high-impedance input only. The noise becomes more effective and runs across the line up to the driver output. The low output 
impedance of the driver output shorts the noise to a large extent. The attenuated interfering signal is reflected at the beginning 
of the line, and then, after double signal propagation time, the noise is eliminated at the end of the interfered line as well. Due 
to the larger signal swing (deviation) of HC circuits ( 4.8 V) as opposed to TrL devices (3.5 V), a larger noise amplitude can be 
expected. This value does not fully explain the significant amplitude differences in the oscillographs shown in Figure 5. In this 
case, the output impedance at the low level is significantly lower for TIT .. circuits (Ri = 10 0) as compared to HC devices 
(Ri =500). 
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Figure 5. Crosstalk (Second Case) 

In addition, the slew rate of the edge (dv/dt), particularly the positive edge ofHC circuits, is significantly larger in value compared 
to TTL circuits. However, HC devices usually operate without interference because the typical threshold voltage at HC circuit 
inputs amounts to 2.5 V, and this value is not reached in the demonstrated examples. In contrast, the noise amplitude of HCT 
circuits significantly exceeds the typical threshold voltage of 1.5 V. 

To summarize, inherent noise remains below the critical limits within a pure TTL or HC system. When HCT devices are used, 
the maximum line length should not exceed 10 cm to maintain crosstalk below critical values. Because the logical application 
of HCT devices is interfacing between HC and TTL circuits, and line lengths are normally shorter, this requirement presents no 
serious restriction. 

Power Consumption of HCT Circuits 

The threshold voltage of a CMOS circuit is determined by the geometry of the input transistors. These transistors are designed 
to sink the same input current at the required threshold voltage. The resulting voltage at the output is equivalent to 50% of the 
supply voltage V CC· For an HC circuit, the channel width of the p-channel transistorof the input is approximately twice the value 
of an n-channel transistor. The purpose is to make both transistors have the same current characteristics, thus making the threshold 
voltage of their input at about 50% of the supply voltage V CC· This circuit area has been modified for HCT devices: then-channel 
transistor is about seven times wider than the p-channel transistor (see Figure 6). This shifts the threshold voltage in a way that 
it amounts to 30% of the supply voltage. At a supply voltage V cc= 5 V, the threshold voltage is VT= 1.5 V, similar to the threshold 
voltage of TTL circuits. 
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Figure 6. Input-Stage Structure of HC and HCT Circuits 

Some compromises are necessary for HCT circuits to reach the parameters required. An unlimited size reduction of the p-channel 
transistor is impossible without reducing the drain current and thus the whole circuit speed. This is why the n-channel transistor 
must be enlarged to shift the threshold voltage accordingly. The result is that the supply current of the circuit rises (see Figure 7) 
if the input voltage is not equal to the supply voltage (p-channel transistor off) or to ground potential (n-channel transistor off). 
In this case, both transistors are conducting, especially when HCT circuits are triggered by 1TL voltage levels. TI includes the 
parameter Mee for HCT circuits, a value that specifies the increase of the supply current Ice if driven by 1TL levels (VIL= 0.4 V, 
V IH = 2.4 V). This parameter allows the circuit design engineer to calculate the expected power consumption. 
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Figure 7. Supply Current as a Function of the Input Voltage 

Figure 8 shows the effects of power consumption in a complete system. It shows power consumption of an SN7 4HCT243 with 
all four inputs triggered. In one case, the input signal has HC levels (V1L = 0 V, Vm = 5 V); in the other case, TIL levels 
(VIL= 0.4 V, V m= 2.4 V). The duty cycle of the input signalis 50%. Each output has a load CL= 50 pF. As you see, supply current 
is about 4 mA higher for a device triggered by TIL levels. 
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Figure 8. Current Consumption as a Function of Frequency 

For frequencies above 5 MHz, this effect is of secondary importance, since current consumption is then determined primarily 
by the power required for reversing the charge of the load capacitance. Moreover, the increase of current consumption for devices 
driven by TIL levels is much lower in practice. The reason is that TIL circuits supply a typical voltage swing that is significantly 
higher than the data sheet value used for the measurement in Figure 8. 
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Delay Times 

Another restriction in the use of HCT circuits results from increased transmission delay times. Although these circuits do not 
contain more stages than HC devices, the time of reversing charge at the output of the first stage is extended because of the smaller 
p-channel transistor and the higher capacitance of then-channel transistor. This prolongs the delay time approximately 1-2 ns 
for HCT circuits as compared to HC circuits. 

Bergeron Analysis 

The speed of the ALS and HC logic families and the associated higher slew rate (especially for HC devices) force the system 
design engineer to carefully evaluate the behavior of electrical waves on the lines. In addition, line reflections have to be 
considered when the rise and fall times oflogic signals are faster than the propagation time of signals on unterminated lines. Under 
certain circumstances, these reflections can distort the transferred signals so that the receiver at the other end of the line cannot 
recognize the signal. 

Because digital circuits have no linear input and output characteristics, the equations known for evaluating line reflections are 
not applicable. A better solution is to use the Bergeron diagram, a graphical method that supplies results with sufficient precision 
for the examples in question. Figure 9 shows the high- and low-level output characteristics of an SN74ALS245A, as well as the 
input characteristic of an HC device. Because the input current of these circuits is very low (and negligible), this characteristic 
coincides with the V axis in the range from 0-5 V. The voltage curve at transmitter and receiver for the positive and negative edges 
is obtained by drawing the resistance line with slope Zo and -Zo onto the graph (see Figure 10). Both cases achieve voltages 
that fall within the required limits (V1Lmax = 0.8 V, Vmmin = 2.0 V), and the undershoot at the negative edges at the right sides 
of the pulses is sufficiently damped by the diodes integrated into the input circuitry of HC devices. 
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Figure 9. Bergeron Diagram, SN74ALS245 Driver 
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Figures 11 and 12 show the associated diagrams for an HC or an HCT driver. There is no problem with the positive-going edge. 
At the line end, a voltage of 3.5 Vis applied which is a valid high for both HC and HCT. At the negative edge, the voltage at the 
line end reaches a level of approximately l V. This value is sufficient to drive an HC circuit, but cannot securely drive an HCT 
device that requires a low-level value below 0.8 V. 
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Summary 

The SN74HCT circuit family from Tl is a subgroup of the SN74HC series. Whereas devices of both families are equivalent in 
their features and functions, the HCT input circuitry was modified to meet interfacing requirements. These devices can be driven 
by TTL circuits directly, without the need for additional components. Thus, the HCT family offers an ideal, simple, and 
cost-effective solution for mixing systems using both TTL and HC devices. However, employing HCT instead of HC devices 
in pure CMOS systems cannot be recommended. There are several advantages in using HC technology, such as the broad 
supply-voltage range and the reduction of any adverse effect caused by the lower switching threshold on dynamic behavior. Due 
to the lower noise margin, there is an increased risk of interference caused by crosstalk, especially when the lines on the printed 
circuit board exceed a certain length. Moreover, the reduced switching threshold no longer ensures faultless operation of 
advanced bus systems used in microprocessor applications today. 
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IMPORTANT NOTICE 

Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue 
any semiconductor product or service without notice, and advises its customers to obtain the 
latest version of relevant information to verify, before placing orders, that the information 
being relied on is current. 

Tl warrants performance of its semiconductor products and related software to the 
specifications applicable atthe time of sale In accordance with Tl's standard warranty. Testing 
and other quality control techniques are utilized to the extent Tl deems necessary to support 
this warranty. Specific testing of all parameters of each device is not necessarily performed, 
except those mandated by government requirements. 

Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage ("Critical Applications"). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, 
OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, 
DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 

Inclusion of Tl products in such applications is understood to be fully at the risk of the 
customer. Use of Tl products in such applications requires the written approval of an 
appropriate Tl officer. Questions concerning potential risk applications should be directed to 
Tl through a local SC sales office. 

In order to minimize risks associated with the customer's applications, i!idequate design and 
operating safeguards should be provided by the customer to minimize inherent or procedural 
hazards. 

Tl assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does Tl warrant 
or represent that any license, either express or implied, is granted under any patent right, 
copyright, mask work right, or other intellectual property right of Tl covering or relating to any 
combination, machine, or process in which such semiconductor products or services might 
be or are used. 

Copyright © 1996, Texas Instruments Incorporated 



Using High-Speed CMOS and Advanced CMOS Logic 
In Systems With Multiple Vee Supplies or Partial Power Down 

CMOS devices offer a designer many desirable features, the most important one being low-power consumption. However, in 
some systems a designer finds that even the low-power consumption of CMOS is insufficient to meet power supply constraints. 
Therefore, some designers use partial system power-down or multiple V cc supplies to meet their system power requirements. 

When a system uses multiple V cc supplies or partial power down, designers must take into account several important device 
parameters when high-speed CMOS (HC) or advanced CMOS (ACL) devices are used. This is necessary to avoid excessive 
power dissipation and prevent damage that could lead to a degradation in the reliability of the device. These parameters are the 
continuous input and output diode currents (l1K and loK) and the continuous output current (lo). l1K and loK refer to the 
continuous current flowing through the input and output electrostatic discharge (ESD) protection circuits. Figure 1 shows 
functionally equivalent schematics of the ESD structures for HC and ACL devices. 

Vee Vee 

• 
Input • Output 

• 

HC-Equlvalent ESD Structure 

Vee Vee 

• 
Input • Output 

• 

ACL-Equlvalent ESD Structure 

Figure 1. Slmpllfled ESD Structures for He and AeL Devices 

lo is the continuous current flowing through one of the two output transistors. Table 1 shows the absolute maximum rating for 
I1K• loK• and lo for both HC and ACL devices, as listed on device data sheets. 

Table 1. Absolute Maximum Values for l1K• loK• and lo 

ABSOLUTE MAXIMUM 
PARAMETER HIGH-SPEED CMOS ADVANCED CMOS 

(HC) (ACL) 

io ±25 mA (standard) 
±50mA ±35 mA (high-current) 

l1K ±20mA ±20mA 

IQK ±20mA ±20mA 
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To understand how lJK, IoK• and Io can affect a system design, consider an example of a partial system power down. Figure 2 
shows a partial power-down situation where a device powered with V cc = 5 V is driving a device without power applied. The 
input voltage to the nonpowered device exceeds V cc by more than the threshold voltage (0.6 V to 0.8 V), causing the ESD 
protection structure to conduct whenever the output of the driver is in a high state. Therefore, the driving device powers up the 
receiving device and any other device sharing the same V cc line. Ifno current limiting is provided, the maximum Io of the driving 
device and the maximum IIK of the receiving device could be exceeded. 

Vcc=5V Vcc=OV 

=t-----F 
Figure 2. Example of Partial System Power Down 

Several methods are available to protect the driving and receiving devices during partial system power down. If the driving device 
has 3-state outputs, placing the outputs in the high-impedance state provides the best solution. However, if this is not a viable 
option, some method of current limiting must be provided. Figure 3 shows several methods that can be used, with current-limiting 
series resistors being the simplest. The value of the resistor is chosen to limit the current into the receiving device to less than 
20 mA. The major drawback to using a current-limiting resistor is power dissipation. Another drawback is the effect that the 
resistor has on the input transition time at the receiving device during normal system operation. If the total capacitance of the 
interconnects and receiving devices is high (i.e., a high-capacitance bus), a current-limiting resistor increases the input transition 
time. A system designer must ensure that the addition of the resistor does n:ot increase the input transition time above the 
maximum input transition time of the receiving device. 

A second method of current limiting involves the use of a pullup resistor and a diode (see Figure 3). The advantage of this method 
is that it allows the use of a large resistance, thereby holding power dissipation to a minimum. The disadvantage of this method 
is that it requires the use of additional components and results in a higher value of VIL at the receiving device. 

Vcc=5V Vcc=OV 

Resistor Current Limiting 

Vcc=5V Vcc=OV 

Resistor-Diode Current Limiting 

Figure 3. Current Limiting for a Partial System Power Down 
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A second example of how a partial power down can cause unwanted operation is the case of two drivers connected to the same 
bus with one device powered down, as shown in Figure 4. In this case, the first bus driver attempts to power up the second bus 
driver and any other devices sharing the same V cc line through the output ESD structure of the unpowered device. 

Vee= s v Vee= s v 

=f 
1 

F 
Vce=OV 

=f 
I 

I 

Figure 4. Partial Power Down With Bus Drivers 

Several methods are available to solve this type of problem. One method is simply to use a current-limiting resistor as outlined 
above. Another solution is to isolate the unpowered driver from the V cc line by putting a diode between the power pin and the 
V cc supply. If the unpowered device is a transceiver, pullup or pulldown resistors are required on the output control inputs to 
disable the outputs. Not disabling the transceiver outputs allows the transceiver to powerup the unpowered devices that are driven 
by its outputs. When an isolating diode is used, the V cc at the driver is always a diode forward drop below the voltage of the 
supply, resulting in a degradation of V OH· Figure 5 illustrates these circuit solutions. 

Vce=SV Vee=SV 

Vee=OV 

Current-Limiting Resistor 

Vce=SV Vec=SV 

Vec=OV 

Diode Isolation (for a Transceiver, Disable Outputs) 

Figure 5. Current Limiting for Bus Drivers During Partial Power Down 
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Another example of a system that could require current-limiting protection is one that uses multiple V cc supplies, or a system 
that provides each card with its own on-board voltage regulator. If the V cc supplies of two connecting devices differ by more 
than 0.5 V de, a current-limiting scheme should be considered if the driving device is a CMOS device and is connected to the high 
V CC· This is necessary because V OH of a CMOS device is the same as V cc when the IoH requirement is very small. Therefore, 
the input ESD protection diode could conduct if the V cc of the driver (or V OH) exceeds the V cc of the receiver by more than 
0.5 V de. The resulting current flow causes the degradation of the diode, not the voltage. 

NOTE: This applies only to supplies that vary by more than 0.5 V de. Dynamic switching currents could cause transient voltage 
spiking on V cc lines such that a 0.5-V difference between supplies could easily exist. These transients do not cause a 
problem if they have a short duration (less than 20 ns). 

Partial system power down offers a designer a convenient method to save on system power consumption. However, when a partial 
power-down scheme is used, a designer must ensure that no damage occurs to devices and ,that excessive power dissipation is 
avoided. The designer must also take similar precautions when using multiple V cc supplies if the supplies of two connecting 
devices differ by more than 0.5 V de. 
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ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 

Factory orders for circuits described in this data book should include a three-part type number as explained in the 
following example. 

EXAMPLE: SN 74AHC244 DB LE 

Prefix-------------------------~ 

SN Standard prefix 
SNJ = MIL-STD-883 processed and screened per JED EC Standard 101 

Unique Circuit Description --------------------' 

MUST CONTAIN SIX TO ELEVEN CHARACTERS 
Examples: 7 4LVOO 

7 4AHCT16245 

Package-------------------------' 

MUST CONTAIN ONE TO THREE LETTERS 

D, DW plastic small-outline package 
DB, DL plastic shrink small-outline package 
DBV plastic small-outline transistor package 
OGG, PW = plastic thin shrink small-outline package 
FK leadless ceramic chip carrier 
J, JT ceramic dual-in-line package 
N, NT plastic dual-in-line package 
W, WD ceramic flat package 
(from pin-connection diagram on individual data sheet) 

Tape and Reel Packaging -------------~ 

Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 

MUST CONTAIN ONE OR TWO LETTERS 

LE = Left embossed tape and reel (required for DB and PW packages) 
R = Standard tape and reel (optional for D and DW packages) 

~TEXAS 
INSTRUMENTS 
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MECHANICAL DATA 

D (R-PDSO-G**) 

14PIN SHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

1 I ~:~~: :~::~ I ~I 0.010 (0,25) @I 

0.157 (4,00) 
0.150 (3,81) 

i---------.i_j_ 

c._ 
r ttiiLiiiLlLiiid_l_ 

T 
0.244 (6,20) 
0.228 (5,80) 

Seating Plane 

t 0.010 (0,2;-} 
0.069 (1,75) MAX 0.004 (0,10) 

..:::::. 0.004 (0, 10) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

~ M 

A MAX 

A MIN 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0, 15). 
D. Four center pins are connected to die mount pad. 
E. Falls within JEDEC MS-012 

~TEXAS 
INSTRUMENTS 
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8 

0.197 
(5,00) 

0.189 
(4,80) 

14 16 

0.344 0.394 
(8,75) (10,00) 

0.337 0.386 
(8,55) (9,80) 

0.044 (1,12) 
0.016 (0,40) 

404004 71 B 03195 
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MECHANICAL DATA 

DB (R·PDSO·G**) 
28PINSHOWN 

1 I o,381-Elrl o,15 ®I 
0,22~~-~~ 

15 

m 
5,60 8,20 
5,00 7,40 

............ o .............................. ..,..,..,.....,-1 

Seating Plane 

c. 0,10 

~ M 
8 14 16 20 24 

A MAX 3,30 6,50 6,50 7,50 8,50 

A MIN 2,70 5,90 5,90 6,90 7,90 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0, 15. 
D. Falls within JEDEC M0-150 

~ThxAs 
INSTRUMENTS 

PLASTIC SMALL-OUTLINE PACKAGE 

28 30 38 

10,50 10,50 12,90 

9,90 9,90 12,30 

4040065 / c 10/95 
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DBV (R-PDSO-G5) 

5 
1 r o,4o 1-E!TI o,25 @I 

0,20 ~~-~~ 

4 

~ 
1,80 
1,50 

............... ..,...,..-.... ........ _.i 

lbiiUd_j_ 
~ 005Ml:-J 

1,00 ' 

NOTES: A. All linear dimensions are in millimeters. 

i 
3,00 
2,50 

Seating Plane 

= 0,10 

B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 

~TEXAS 
INSTRUMENTS 

MECHANICAL DATA 

PLASTIC SMALL-OUTLINE PACKAGE 
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MECHANICAL DATA 

OGG (R·PDSO·G**) 
48PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ M 
48 56 64 

r-Goooouuouoooooooooooooood_l 
~,20 MAX 0,05 MIJ 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JED EC M0-153 

Seating Plan~ 
1.<::>.10,10 

~lExAs 
INSTRUMENTS 
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A MAX 12,60 14,10 17,10 

A MIN 12,40 13,90 16,90 

@---~ 
4040078/ c 10/95 



MECHANICAL DATA 

DGV (R-PDSO·G**) 
24PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

1 r 0•23 1-EITI 0,01 @I 0,13 ._,_......._ ___ ~ 

13 

l 
6,60 
6,20 

r ([iiiiiiiiiiiii_i: 
t.20MAX 0,15 J 

0,05 

Seating PlanJ 

I =-I 0,08 

~ M 
14 16 20 

A MAX 3,70 3,70 5,10 

A MIN 3,50 3,50 4,90 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 

24 48 

5,10 9,80 

4,90 9,60 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0, 15 per side. 

~lEXAS 
INSTRUMENTS 
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56 

11,40 

11,20 

4073251/A 08/95 
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MECHANICAL DATA 

DL (R·PDSO·G**) 
48PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ M 

0.025 (0,635) 

11 o.01210,3051 l-$-lo.00510131 ®I 
0.008 (0,203) ' 

25 

0.299 (7,59) 
0.291 (7,39) 

............. o .....,.,..,.,., ............................. J 0.420 (10,67) 
0.395 (10,03) 

~. 
l 

A MAX 

A MIN 

I _.i: Seating Plane 

t.110 (2,79) MAX 0.008 (0,20) Ml;J e>. 0.004 (O,10) 

NOTES: A. All linear dimensions are in inches (millimeters). 

9-10 

B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0, 15). 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

28 

0.380 
(9,65) 

0.370 
(9,40) 

48 

0.630 
(16,00) 

0.620 
(15,75) 

56 

0.730 
(18,54) 

0.720 
(18,29) 

0.040 (1,02) 

0.020 (0,51) 

4040048/ B 02/95 



MECHANICAL DATA 

OW (R·PDSO·G**) 
16PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~ M 

9 

1110.419(10,65) 
G.400 (10,15) 

0.299 (7,59) 
0.293 (7,45) 

~------.IJ 

Seating Plane 

.c:. 0.004 (0, 10) 

ffrUiiUiJLiLiLUl t 0.012(0,30)-t 
0.104 (2,65) MAX 0.004 (0, 10) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

A MAX 

A MIN 

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0, 15). 
D. Falls within JEDEC MS-013 

~1ExAs 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

16 20 24 28 

0.410 0.510 0.610 0.710 
(10,41) (12,95) (15,49) (18,03) 

D.400 0.500 0.600 0.700 
(10,16) (12,70) (15,24) (17,78) 

4040000/ B 03195 

9-11 



MECHANICAL DATA 

FK (S·CQCC·N**) 
28 TERMINAL SHOWN 

LEADLESS CERAMIC CHIP CARRIER 

18 17 16 15 14 13 12 NO.OF 
TERMINALS .. 

11 20 

28 
9 

8 44 

ASQ 

llil~ 
52 

68 

84 

7 

6 

5 

26 27 28 2 3 4 

0.020 (0,51) 
0.010 (0,25) 

NOTES: A. All linear dimensions are in inches (millimeters). 

9-12 

B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a metal lid. 
D. The terminals are gold plated. 
E. Falls within JEDEC MS-004 
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MIN 

0.342 
(8,69) 

0.442 
(11,23) 

0.640 
(16,26) 

0.740 
(18,78) 

0.938 
(23,83) 

1.141 
(28,99) 

A B 

MAX MIN MAX 

0.358 0.307 ·o.358 
(9,09) (7,80) (9,09) 

0.458 0.406 0.458 
(11,63) (10,31) (11,63) 

0.660 0.495 0.560 
(16,76) (12,58) (14,22) 

0.761 0.495 0.560 
(19,32) (12,58) (14,22) 

0.962 0.850 0.858 
(24,43) (21,6) (21,8) 

1.165 1.047 1.063 
(29,59) (26,6) (27,0) 

~ 0.080 (2,03) 

~I o.064(1,63) 

4040140/C 11/95 



MECHANICAL DATA 

J (R·GDIP· T**) 
14PINSHOWN 

CERAMIC DUAL-IN-LINE PACKAGE 

~ M 
14 16 18 20 22 

A MAX 
0.310 0.310 0.310 0.310 0.410 
(7,87) (7,87) (7,87) (7,87) (10,41) 

A MIN 
0.290 0.290 0.290 0.290 0.390 
(7,37) (7,37) (7,37) (7,37) (9,91) 

B MAX 
0.785 0.785 0.910 0.975 1.100 

(19,94) (19,94) (23,10) (24,77) (28,00) 

B MIN 0.755 0.755 - 0.930 -(19,18) (19,18) (23,62) 

C MAX 
0.280 0.300 0.300 0.300 0.388 
(7,11) (7,62) (7,62) (7,62) (9,65) 

C MIN 
0.245 0.245 0.245 0.245 -(6,22) (6,22) (6,22) (6,22) 

JL ..... .....,T 
0.015 (0,38) 

0.014 (0,36) JL 
0.008 (0,20) 

V-15° 

4040083/B 04/95 

NOTES: A. All linear dimensions are in Inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frlt. 
D. Index point is provided on cap for terminal identification only on press ceramic glass frlt seal only. 
E. Falls within MIL-STD-1835 GDIP1-T14, GDIP1-T16, GDIP1-T18, GDIP1-T20, and GDIP1-T22 
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MECHANICAL DATA 

JT (R·GDIP·T**) 
24PINSHOWN 

CERAMIC DUAL-IN-LINE PACKAGE 

~ 24 28 

AMAX 1.280 1.460 
(32,51) (37,08) 

AMIN 1.240 1.440 
(31,50) (36,58) 

BMAX 0.300 0.291 
(7,62) (7,39) 

BMIN 
0.245 0.285 
(6,22) (7,24) 

- I I - 0.065 {1,65) 

-+I ~ 0.045(1,14) 

0.320 (8,13) -r----1 
•01S.,38)MIN ••OOP,37) I 11 I 

~µ~. n I i, Seating Plane 

f t l 

~ ~ JL 0.130(3,30)MIN JC·-15.~ ~ 
0.023 {0,58) 
0.015 (0,38) 0.010 (0,25) NOM 

4040110 I B 04/95 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only. 
E. Falls within MIL-STD-1835 GDIP-T24 and GDIP-T28 and JEDEC M0-058AA and M0-058AB 
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N (R·PDIP· T**) 
16PINSHOWN 

f 
0.260 (6,60) 
0.240 (6, 10) 

+ 
1 j ~ 0.070 (1~8) MAX 

0.035 (0,89) MAX 0.020 (0,51) MIN 

~ M 

A MAX 

A MIN 

Seating Plane 

MECHANICAL DATA 

PLASTIC DUAL·IN·LINE PACKAGE 

14 16 18 20 

0.775 0.775 0.920 0.975 
(19,69) (19,69) (23.37) (24,77) 

0.745 0.745 0.850 0.940 
(18,92) (18,92) (21.59) (23,88) 

,. 0.290 (7 ,37) r~======:"M-1- 0.310 (7,87) 

[ 

=··~~JL 
__.., \.-- o•-15• JL ~ 

o.021 <o,53> I ~I o o10 io 25) ®I 
0.015 (0,38) '!'" . ' 

14118 PIN ONLY 

4040049/C 08/95 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.) 
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MECHANICAL DATA 

NT (R-PDIP-T**) 
24PINSHOWN 

PLASTIC DUAL-IN-LINE PACKAGE 

~ M 24 28 

A MAX 
1.260 1.425 

f 
(32,04) (36,20) 

1.230 1.385 
0.280 (7,11) A MIN (31,24) (35,18) 
0.250 (6,35) 

~ B MAX 
0.310 0.315 
(7,87) (8,00) 

~ ~ 0.070(1,78)MAX 

12 0.290 0.295 B MIN (7,37) (7,49) 

0.020 (0,51) MINB WMWXM ·=~~~ ~ Seating Plane 

0.125 (3,18) MIN 

JL ~ f Jl o.021 io,53) l-$-I o o10 <o 25) ®I 
0.015 (0,38) · · . ' - · 0.010 (0,25) NOM 

o•-15·--. ~ 

4040050/ B 04/95 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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PW (R·PDSO·G**) 
14 PIN SHOWN 

11. ~:~: l._-$-,_l'---'-o, 1_3"""@ .... I 

nl 
4,50 6,70 
4,30 6,10 

_.,...,.o_..........,.,......._l 

MECHANICAL DATA 

PLASTIC SMALL-OUTLINE PACKAGE 

f6oooooodj 
1,20 MAX 0,10 MIN 

'-'"•"•-I @--+---~ 
1~10,10 ~ 

~ M 
8 14 16 20 

A MAX 3,10 5,10 5,10 6,60 

A MIN 2,90 4,90 4,90 6,40 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0, 15. 
D. Falls within JEDEC M0-153 
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24 28 

7,90 9,80 

7,70 9,60 

4040064/ D 10/95 

9-17 



MECHANICAL DATA 

W (R·GDFP·F14) 

0.080 (2,03) 
0.045(1,14) 

I+-- 0.260 (6,60) I 0.235 (5,97) 

I 
I I 
I I 
I I 
I I 
I I 

CERAMIC DUAL FLATPACK 

Base and Seating Plane 

0.007 (0,18J 
0.004 (0, 10) 

0.045 (1,14) 
0.026 (0,66) 

14-- o.2so17,11i ---~I 
0.360 (9,14) ----+! 0.255 (6,48) I+-- 0.360 (9,14) 
0.240 (6, 1 oi I I 0.240 (6, 1 oi --+I 0.019 (0,48) I __f o.015 co,38) 

0.39 
0.33 

+ 

0 (9,91) 
5 (8,51) 

I 
I 
I 

1 
! 

1 
l 

1 141 
'-/ 

I 
I 
I 

l _,. [ 

17 al 

1.000 (25,40) 
0.735 18 ( ,67) 

NOTES: A. All linear dimensions are in inches (millimeters). 
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B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only. 
E. Falls within MIL STD 1835 GDFP1-F14 andJEDEC M0-092AB 
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f 
J 

l 
l 

0.050 (1,27) 

0.025 (0,64) 
0.015 (0,38) 
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W (R·GDFP·F16) 

0.085 (2, 16) 
0.045 (1,14) 

I 
I 
I 
I 

~ 0.285 (7,24) 1 I 0.245 (6,221 

I 
I 
I 
I 
I 

MECHANICAL DATA 

CERAMIC DUAL FLATPACK 

Base and Seating Plane 

0.006 (0,15J 
0.004 (0,10) 

0.045 (1, 14) 
0.026 (0,66) 

~ 
0.355 (9,02) ---11>1 
o.235 (5,97) I 

0.305 (7,75) ---•'1 
0.275 (6,99) I+-- 0.355 (9,02) 

I 0.235 (5,97J --ll>j 0.019 (0,48) 
I _f 0.015 10,3a1 

16 I 1 

+ -.:::::r 

± + 
I :I 
I I 

[ 
l l 

0.44 
0.3 

0(11,18) l l 
71 (9,42) 

I I 
[ 

J_ J_ 

J_ ± _I_ ..I. 

9 I Ta I 

~ 
1.025 (26,04) 
0.745 18 92 ( ' ) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only. 
E. Falls within MIL-STD-1835 GDFP1-F16 and JED EC M0-092AC 
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J 

] 

] 

J 

J 

J 

J 

f 
0.050 (1,27) 

0.025 (0,64) l 0.015 (0,38) 

f 

4040180-3/ B 03/95 
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MECHANICAL DATA 

W (R-GDFP·F20) 

0.100 (2,54) 
0.045 (1, 14) 

I 
I 
I 
I 

!+--- 0.300 (7,62) 
I o.245 (6,221 

I 
I 
I 
I 
I 

0.320(8,13) ___ .,1 

CERAMIC DUAL FLATPACK 

Base and Seating Plane 

0.006(O,15J 
0.004 (0, 10) 

0.045 (1,14) 
0.026 (0,66) 

~ 0 360 (9 14) r=_· '~ 0.240 (6, 101 I 
. 1 

+ 

0.265 !6, 131 I 0 360 (914) 

~- ·1 I 0.240 (6, 101 

201 _f 
'--' 

0.019 (0,48) 
0.015 (0,38) 

0.540 
0.490 

!13,722 
(12,45) 

..i. 

[ 

I+ 

I 

I 

I 

I 

I 
:I 
I 

I 

:I 

I 10 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

I 
I 
I 

I 
I 
I 

I 

I 
I 
I 

l 

] 
:I 

11 I 

1.040 {26,422 
0.745 (18,92) 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 
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D. Index point is provided on cap for terminal identification only. 
E. Falls within MIL-STD-1835 GDFP2-F20 
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f 

l 
T 

..... 
~ 

0.050 (1,27) 

0.030 (0, 76) 
0.015 (0,38) 
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W (R·GDFP-F24) 

0.090 (2,29) 
0.045 (1, 14) 

Base and Seating Plane 
0.375 (9,53) 1 
0.340 (8,84) 

I 
I 

I I 
~ 0.395 (10,03) --.I 

MECHANICAL DATA 

CERAMIC DUAL FLATPACK 

0.045 (1,14) 
0.028 (0,66) 

0 380 (9 14) 
14--- 0:240 (8'.101 4 

I 1 

0.360 (9,14) 
0 380 (914) r-- 0:240(8:10) I 

24 I \ '"' ,- i J_f 

0.019 !0,48) 
0.015 (0,38) • I 

I r~o.......f:::C_ I f 

0.840 
0.490 

(16,26) 
(12,45) 

' 

L 

[ 

[ 

f"' 

I 
I 
I 

I 

I 
l 
I 
! 

12 

I 
I 
I 

I 
I 

+ 
l 
I 
l 
i 

± 
t-~-~_. i 

_/..I \._ 

30° TYP 13 

1.115 !28,321 
0.840 (21,34) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frlt. 
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC M0-070AD 
E. Index point is provided on cap for terminal identification only. 
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J 

J 

J I o.oso 11,27) I 

i 
J 

J _l 

j f 
0.030 !0, 761 
0.015 (0,38) 

4040180-5/B 03/95 
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MECHANICAL DATA 

WD (R-GDFP·F**) 
48PINSHOWN 

0.120 (3,05) I .. ,., .... , 
_[ 0.005 (0,13) NOM 

F L 

.[ ] ] ] 

i 

1· 

1.200 (30,50) 
0.950 (24, 13) r-- 0.390 (9,91) I 
0.370 (9,40) 

1 48 
'C7 

A 

t. 
24 25 

NOTES: A. All linear dimensions are in inches (millimeters). 
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B. This drawing is subject to change without notice. 
C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for pin identification only 
E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC M0-146AA 

GDFP1-F56 and JEDEC M0-146AB 
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CERAMIC DUAL FLATPACK 

NO.OF A 
PINS** MIN MAX 

0.630 0.730 
48 

(16,00) (18,54) 

0.610 0.710 
56 

(15,49) (18,03) 

1 
_fl 0.025 co,64) I 

r 

_f 0.010 (0,25) TYP 

r 
4040176/ B 03/95 
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