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WHAT’S NEW!

DATA SHEETS DELETED
MC10H118 MC10119 MC1672 MC4044
MC10H119 MC10128 MC1690 MC4316
MC10H423 MC10130 MC4016 MC4324
MC10100 MC10132 MC4018 MC4344
MC10118 MC10190 MC4024

WHERE ARE THE PHASE-LOCKED LOOP ICs?

To better serve our customers, we have moved all of the MECL Phase-Locked
Loop ICs to our High Performance Frequency Control Products (Hipercomm)
publication. The Hipercomm book (BR1334/D) can be ordered from the
Motorola Literature Distribution Center. Additionally, all of the PLL data sheets
can be accessed via Internet or through the Motorola MFax™ fax—back
systems. See a full listing of Motorola’s PLLs on page 1-30 of this book.

Motorola SPS World MFax System

Mfax Access:

Email: RMFAX0 @ email.sps.mot.com
Telephone: TOUCH-TONE (602) 244—-6609 or 1-800-774—1848
WWW: http://Design—NET.com — select the Mfax Icon.

A fax of complete, easy—to—use instructions can be obtained with a first-time phone
call into the system, entering your FAX number and then, pressing 1.

Motorola SPS World Marketing Internet Server

Motorola SPS’s Electronic Data Delivery organization has set up a World Wide Web Server to
deliver Motorola SPS’s technical data to the global Internet community. Technical data such as
the complete Master Selection Guide along with the OEM North American price book are
available on the Internet server with full search capabilities. Other data on the server include
abstracts of data books, application notes, selector guides, and textbooks. All have easy text
search capability. Ordering literature from the Literature Distribution Center is available on line.
Other features of Motorola SPS'’s Internet server include the availability of a searchable press
release database, technical training information, with on—line registration capabilities, complete
on-line access to the Mfax system for ordering technical literature faxes, an on-line technical
support form to send technical questions and receive answers through email, information on
product groups, full search capabilities of device models, a listing of the Domestic and
International sales offices, and links directly to other Motorola world wide web servers. For more
information on Motorola SPS’s Internet server you can request BR1307/D from Mfax or LDC.

After accessing the Internet, use the following URL:
http://Designh—NET.com
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SECTION 1 — HIGH-SPEED LOGIC

High speed logic is used whenever improved system
performance would increase a product’s market value. For a
given system design, high—-speed logic is the most direct way
to improve system performance and Emitter—Coupled Logic
(ECL) is one of today’s fastest forms of digital logic. Emitter—
coupled logic offers both the logic speed and logic features to
meet the market demands for higher performance systems.

MECL PRODUCTS

Motorola introduced the original monolithic emitter—coupled
logic family with MECL | (1962) and followed this with MECL Il
(1966). These two families are now obsolete and have given
way to the MECL Il (MC1600 series), MECL 10K, PLL
(MC12000 series) and the new MECL 10H families.

Chronologically the third family introduced, MECL lIl (1968)
is a higher power, higher speed logic. Typical 1 ns edge
speeds and propagation delays along with greater than 500
MHz flip—flop toggle rates, make MECL Iil useful for
high—speed test and communications equipment. Also, this
family is used in the high—-speed sections and critical timing
delays of larger systems. For more general purpose
applications, however, trends in large high-speed systems
showed the need for an easy-to-use logic family with
propagation delays on the order of 2 ns. To match this
requirement, the MECL 10,000 Series was introduced in
1971.

An important feature of MECL 10K is its compatibility with
MECL lil to facilitate using both families in the same system.
A second important feature is its significant power economy
— MECL 10K gates use less than one-half the power of
MECL Il

Motorola introduced the MECL 10H product family in 1981.
This latest MECL family features 100% improvements in
propagation delay and clock speeds while maintaining power
supply currents equal to MECL 10K. MECL 10H is voltage
compensated allowing guaranteed dc and switching
parameters over a 5% power supply range. Noise margins
have been improved by 75% over the MECL 10K series.

Compatibility with MECL 10K and MECL lll is a key element
in allowing users to enhance existing systems by increasing
the speed in critical timing areas. Also, many MECL 10H
devices are pin out/functional duplications of the MECL 10K
series devices. The emphasis of this family will be placed on
more powerful logic functions having more complexity and
greater performance. With 1.0 ns propagation delays and
25 mW per gate, MECL 10H is one of the best speed—power
families of any ECL logic family available today.

MECL at +5V(PECL)

Any single supply ECL device is also a PECL device,
making the PECL portfolio as large as the existing ECL one.
(Note: The dual supply translator devices cannot operate at
+5V and ground and cannot be considered PECL devices.)

ECL devices in the PECL mode, must have the input/output
DC specifications adjusted for proper operation. ECL levels
(DC) are referenced fromthe Vg level. To calculate the PECL
DC specifications, ECL levels are added to the new Vcc.

EXAMPLE:

PECL VoH =New Vcc + ECLVQOH, 5.0V +(-0.81V) =
4.190V and is the max VQH level at 25°C for a PECL
device. Follow the same procedure to calculate all
input/output DC specifications for a device used in a
PECL mode. The V1T supply used to sink the parallel
termination currents is also referenced from the Vcc
supply and is Voc—2.0V. The PECL V1T supply = +5V
— 2V = +3.0V and should track the Vcc supply
one—to—one for specified operation.

Since ECL is referenced from the Vg rail, any noise on the
Ve supply will be reflected on the output waveshape at a
one—to—one ratio. Therefore, noise should be kept as low as
possible for best operation. Devices in a PECL system cannot
have V¢ vary more than 5% to assure proper AC operation.
See Motorola Application Note AN1406/D “Designing With
PECL (ECL at +5.0V)’ for more details.

AC performance in the PECL mode is equal to the AC
performance in the ECL mode, if the pitfalls set forth in
Application Note (AN1406/D) are avoided.

MECL FAMILY COMPARISONS

MECL 10K
Feature MECL 10H 10,100 Series 10,200 Series MECL Il
1. Gate Propagation Delay 1.0ns 1.5ns 10ns
2. Output Edge Speed* 1.0ns 2.5ns 10ns
3. Flip-Flop Toggle Speed 250 MHz min 125 MHz min 200 MHz min 300-500 MHz min
4. Gate Power 25 mwW 25mwW 25 mw 60 mW
5. Speed Power Product 25pd 37 pJd 60 pJ

*Output edge speed: MECL 10K/10H measured 20% to 80%, MECL Il measured 10% to 90% of E out.
Figure 1 — GENERAL CHARACTERISTICS
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Ambient
Temperature Range MECL 10H MECL 10K MECL lll PLL
0°to 75°C MC10H100 Series MC12000 Series
—-30°C to +85°C MC10100 Series MC1600 Series MC12000 Series
MC10200 Series

Figure 2 — OPERATING TEMPERATURE RANGE

MECL IN PERSPECTIVE

In evaluating any logic line, speed and power requirements
are the obvious primary considerations. Figure 1 and Figure 2
provide the basic parameters of the MECL 10H, MECL 10K,
and MECL Il families. But these provide only the start of any
comparative analysis, as there are a number of other
important features that make MECL highly desirable for
system implementation. Among these:

Complementary Outputs cause a function and its
complement to appear simultaneously at the device outputs,
without the use of external inverters. It reduces package count
by eliminating the need for associated invert functions and, at
the same time, cuts system power requirements and reduces
timing differential problems arising from the time delays
introduced by inverters.

High Input Impedance and Low Output Impedance
permit large fan out and versatile drive characteristics.

Insignificant Power Supply Noise Generation, due to
differential amplifier design which eliminates current spikes
even during signal transition period.

Nearly Constant Power Supply Current Drain simplifies
power—supply design and reduces costs.

Low Cross-Talk due to low—current switching in signal
path and small (typically 850 mV) voltage swing, and to
relatively long rise and fall times.

Wide Variety of Functions, including complex functions
facilitated by low power dissipation (particularly in MECL 10H
and MECL 10K series). A basic MECL 10K gate consumes
less than 8 mW in on—chip power in some complex functions.

Wide Performance Flexibility due to differential amplifier
design which permits MECL circuits to be used as linear as
well as digital circuits.

Transmission Line Drive Capability is afforded by the
open emitter outputs of MECL devices. No “Line Drivers” are
listed in MECL families, because every device is a line driver.

Wire-ORing reduces the number of logic devices required
in a design by producing additional OR gate functions with
only an interconnection.

Twisted Pair Drive Capability permits MECL circuits to
drive twisted—pair transmission lines as long as 1000 feet.

Wire-Wrap Capability is possible with the MECL 10K
family because of the slow rise and fall time characteristic of
the circuits.

Open Emitter—Follower Outputs are used for MECL
outputs to simplify signal line drive. The outputs match any line
impedance and the absence of internal pulldown resistors
saves power.

Input Pulldown Resistors of approximately 50 kQ permit
unused inputs to remain unconnected for easier circuit board
layout.

MECL APPLICATIONS

Motorola’s MECL product lines are designed for a wide
range of systems needs. Within the computer market, MECL
10K is used in systems ranging from special purpose
peripheral controllers to large mainframe computers. Big
growth areas in this market include disk and communication
channel controllers for larger systems and high performance
minicomputers.

The industrial market primarily uses MECL for high
performance test systems such as IC or PC board testers.
However, the high bandwidths of MECL 10H, MECL 10K,
MECL Ill, and MC12,000 are required for many frequency
synthesizer systems using high speed phase lock loop
networks. MECL has continued to grow in the industrial
market through complex medical electronic products and high
performance process control systems.

BASIC CONSIDERATIONS FOR HIGH-SPEED
LOGIC DESIGN

High—speed operation involves only four considerations
that differ significantly from operation at low and medium
speeds:

1. Time delays through interconnect wiring, which may
have been ignored in medium-speed systems, become highly
important at state—of-the—art speeds.

2. The possibility of distorted waveforms due to reflections
on signal lines increases with edge speed.

3. The possibility of “crosstalk” between adjacent signal
leads is proportionately increased in high—-speed systems.

4. Electrical noise generation and pick-up are more
detrimental at higher speeds.

In general, these four characteristics are speed— and
frequency—dependent, and are virtually independent of the
type of logic employed. The merit of a particular logic family is
measured by how well it compensates for these deleterious
effects in system applications.

The interconnect~wiring time delays can be reduced only by
reducing the length of the interconnecting lines. At logic
speeds of two nanoseconds, an equivalent “gate delay” is
introduced by every foot of interconnecting wiring. Obviously,
for functions interconnected within a single monolithic chip,
the time delays of signals travelling from one function to
another are insignificant. But for a great many externally
interconnected parts, this can soon add up to an appreciable
delay time. Hence, the greater the number of functions per
chip, the higher the system speed. MECL circuits, particularly
those of the MECL 10K and MECL 10H Series are designed
with a propensity toward complex functions to enhance overall
system speed.

MECL Data
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Waveform distortion due to line reflections also becomes
troublesome principally at state—of-the—art speeds. At slow
and medium speeds, reflections on interconnecting lines are
not usually a serious problem. At higher speeds, however, line
lengths can approach the wavelength of the signal and
improperly terminated lines can result in reflections that will
cause false triggering (see Figure 3 and Figure 4). The
solution, as in RF technology, is to employ “transmission—line”
practices and properly terminate each signal line with its
characteristic impedance at the end of its run. The
low~impedance, emitter-follower outputs of MECL circuits
facilitate transmission-line practices without upsetting the
voltage levels of the system.

<+ (=8 —
A

T

The increased affinity for crosstalk in high—speed circuits is
the result of very steep leading and trailing edges (fast rise and
fall times) of the high—speed signal. These steep wavefronts
are rich in harmonics that couple readily to adjacent circuits.
In the design of MECL 10K and MECL 10H, the rise and fall
times have been deliberately slowed. This reduces the affinity
for crosstalk without compromising other important
performance parameters.

From the above, it is evident that the MECL logic line is not
simply capable of operating at high speed, but has been
specifically designed to reduce the problems that are normally
associated with high-speed operation.

A
3 E 20=50Q
RL=Z
O VEE
VyT=-2VDC
T '-- T
' ,E HIGH r HIGH
| RECEWINGGATE | . ] \f JAVarand rHHHAHHHAHAHHAHHHAHAEHHHHH A
' INPUT A i ", | RECEIVING GATE T /
f | —F 1 INPUTA 1
[ LoW I T N
::l':;"-:[\v/\.“f:\. NP S I = —
" 'J I T
e -+ -
i T I
T T
Figure 3 — UNTERMINATED Figure 4 — PROPERLY TERMINATED -
TRANSMISSION LINE TRANSMISSION LINE
(No Ground Plane Used) (Ground Plane Added)
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GATE CIRCUIT

MULTIPLE DIFFERENTIAL BIAS COMPLEMENTARY - GATE TRANSFER CURVES
INPUTS AMPLIFIER NETWORK OUTPUTS o B HIGH (080V
—N —— —— &
o VCCs (GND) veeren) £ | TYP)
s s i g | Vgg = -1.29V
S S I B S R =
t3 35 -1.600 —
- - - NOR 3 | — LOW (-1.75V
[N S 1800 vR)
1 1 ] 1 1 J
Qi ez~ a3 Q“-l: ;I—Q—‘r‘ - L 4 1400 1200
-- Vgg= 'y INPUT VOLTAGE
1M r J YV Jt (VOLTS)
1 I3 133 . ] H A+B+C+D
YRR 5p S c A+B+D+C
N/ Ve (-52Y) GATE SYMBOL
INPUTS
Figure 5 — MECL 10K GATE STRUCTURE AND SWITCHING BEHAVIOR
CIRCUIT DESCRIPTION Circuit Operation — Beginning with all logic inputs LOW

The typical MECL 10K circuit, Figure 5, consists of a
differential-amplifier input circuit, a temperature and voltage
compensated bias network, and emitter—follower outputs to
restore dc levels and provide buffering for transmission line
driving. High fan—out operation is possible because of the high
input impedance of the differential amplifier input and the low
output impedance of the emitter follower outputs.
Power-supply noise is virtually eliminated by the nearly
constant current drain of the differential amplifier, even during
the transition period. Basic gate design provides for
simultaneous output of both the OR function and its
complement, the NOR function. The design of the MECL 10H
gate is unchanged, with two exceptions. The bias network has
been replaced with a voltage regulator, and the differential
amplifier source resistor has been replaced with a constant
current source. (See section 2 for additional MECL 10H
information.)

Power-Supply Connections — Any of the power supply
levels, VTT, VCC, or VEE may be used as ground; however, the
use of the Vg node as ground results in best noise immunity.
Insuch acase: Vcc=0,VTT=-20V, VEE=-5.2 V.

System Logic Specifications — The output logic swing of
0.85V, as shown by the typical transfer characteristics curve,
varies from a LOW state of Vo =—1.75 V to a HIGH state of
VoH =-0.9 V with respect to ground.

Positive logic is used when reference is made to logical “0's”
or “1’s.” Then

“0"=-1.75V = LOW
typical
“1”=-0.9 V=HIGH

(nominal —1.75 V), assume that Q1 through Q4 are cut off
because their P-N base—emitter junctions are not conducting,
and the forward-biased Q5 is conducting. Under these
conditions, with the base of Q5 held at —1.29 V by the Vpp
network, its emitter will be one diode drop (0.8 V) more
negative than its base, or —2.09 V. (The 0.8 V differential is a
characteristic of this P-N junction.) The base-to—emitter
differential across Q1 — Q4 is then the difference between the
common emitter voltage (—2.09 V) and the LOW logic level
(—1.75 V) or 0.34 V. This is less than the threshold voltage of
Q1 through Q4 so that these transistors will remain cut off.

When any one (or all) of the logic inputs are shifted upward
fromthe —-1.75V LOW state to the —0.9 V HIGH state, the base
voltage of that transistor increases beyond the threshold point
and the transistor turns on. When this happens, the voltage at
the common-emitter point rises from —2.09 V to —1.7 (one
diode drop below the ~0.9 V base voltage of the input
transistor), and since the base voltage of the fixed-bias
transistor (Q5) is held at—1.29 V, the base—emitter voltage Q5
cannot sustain conduction. Hence, this transistor is cut off.

This action is reversible, so that when the input signal(s)
return to the LOW state, Q1 — Q4 are again turned off and Q5
again becomes forward biased. The collector voltages
resulting from the switching action of Q1 — Q4 and Q5 are
transferred through the output emitter—follower to the output
terminal. Note that the differential action of the switching
transistors (one section being off when the other is on)
furnishes simultaneous complementary signals at the output.
This action also maintains constant power supply current
drain.

MECL Data
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DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Current:

Icc Total power supply current drawn from the veet Most positive power supply voltage (output
positive supply by a MECL unit under test. ‘devices). (Usually ground for MECL devices.)

lcBO Leakage current from input transistor on MECL Vcee Most positive power supply voltage (current
devices without pulldown resistors when test switches and bias driver). (Usually ground for
voltage is applied. MECL devices.)

IccH Current drain from Vcc power supply with all VEE Most negative power supply voltage for a circuit
inputs at logic HIGH level. (usually 5.2 V for MECL devices).

lccL Current drain from Vcc power supply with all VF lrjput. voltage for measuring I on TTL interface
inputs at logic LOW level. circuits.

13 Total power supply current drawn from a MECL VIH Input logic HIGH voltage level (nominal value).
test unit by the negative power supply. ViHmax Maximum HIGH level input voltage: The most

IF Forward diode current drawn from an input of a positive (least negative) value of high-level input
saturated logic—to-MECL translator when that voltage, for which operation of the logic element
input is at 0.4V. within specification limits is guaranteed.

lin Current into the input of the test unit when a VIHA Input logic HIGH threshold voltage level.
maximum logic HIGH (V|H max) is applied at that VIHA min Minimum input logic HIGH level (threshold)
input. voltage for which performance is specified.

IINH HIGH level input current into a node with a VIHmin  Minimum HIGH level input voltage: The least
specified HIGH level (ViH max) logic voltage positive (most negative) value of HIGH level input
applied to that node. (Same as ljp for positive voltage for which operation of the logic element
logic.) within specification limits is guaranteed.

IINL LOW level input current, into a node with a ViL Input logic LOW voltage level (nominal value).
specified LOW level (VL min) logic voltage v .. Maximum LOW level input voltage: The most
applied to that node. positive (least negative) value of LOW level input

I Load current that is drawn from a MECL circuit voltage for which operation of the logic element
output when measuring the output HIGH level within specification limits is guaranteed.
voltage. ViLA Input logic LOW threshold voltage level.

IOH HIGH level outputcurrer_ﬂ': the current flowing into VILA max Maximum input logic LOW level (threshold)
th‘-l" output, at a specified HIGH level output voltage for which performance is specified.
voltage. o VIL min Minimum LOW level input voltage: The least

loL LOW level output current: the current flowing into positive (most negative) value of LOW level input
the output, at a specified LOW level output voltage for which operation of the logic element
voltage. within specification limits is guaranteed.

los Output short circuit current. Vin Input voltage (to a circuit or device).

lout Output current (from‘a de\{ice or circuit, under Vimax Maximum (most positive) supply voltage,
such conditions mentioned in context). permitted under a specified set of conditions.

IR Reverse current drawn from a transistor input of VOH Output logic HIGH voltage level: The voltage level
a test unit when VEE is applied to that input. at an output terminal for a specified output

1% Reverse current leakage into an input of a curren}, with the specified conditions applied to
saturated logic MECL/PECL translator when that establish a HIGH level at the output.
inputis at Vce. VOHA Output logic HIGH threshold voltage level.

Isc Short—circuit current drawn from a translator VOHA min Minimum output HIGH threshold voltage level for
saturating output when that output is at ground which performance is specified.
potential. VOH max Maximum output HIGH or highlevel voltage for

Voltage: given inputs.

VOH min  Minimum output HIGH or high—level voltage for

VBB Reference bias supply voltage. given inputs.

VBE Base-to—emitter voltage drop of a transistor at VoL Output logic LOW voltage level: The voltage level
specified collector and base currents. at the output terminal for a specified output

VeB Collector-to—base voltage drop of a transistor at current, with the specified conditions applied to
specified collector and base currents. establish a LOW level at the output.

vVce General term for the most positive power supply VoLA Output logic LOW threshold voltage level.
voltage to a MECL device (usually ground, except VOLA max Maximum output LOW threshold voltage level for
for translator and interface circuits). which performance is specified.

MOTOROLA 1-6 MECL Data
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Voltage (cont.):

VOL max Maximum output LOW level voltage for given tWSA Address setup time prior to write
inputs. tWHA Address hold time after write
VOL min Mlnut'num output LOW level voltage for given twscs Chip select setup time prior to write
inputs. A . .
Chip select hold time after write
\ans Line load-resistor terminating voltage for outputs tWHCS fp . . ime & n
from a MECL device. tws Write disable time
Time Parameters: WR Write recovery t|Tne
) Temperature:
t+ Waveform rise time (LOW to HIGH), 10% to 90%, P .
or 20% to 80%, as specified. Tstg Maximum temperature at which device may be
t= Waveform fall time (HIGH to LOW), 90% to 10%, stored without damage or performance
or 80% to 20%, as specified. degradation.
tr Same as t+ TJ Junction (or die) temperature of an integrated
circuit device.
tf Same as t— T Ambient (envi " ; isting |
_ . ) . A mbient (environment) temperature existing in
t Propagation Delay, see Figure 12 on page 1-13. the immediate vicinity of an integrated circuit
t—+ Propagation Delay, see Figure 12 on page 1-13. device package.
tpd Propagation delay, input to output from the 50% 0JA Thermal resistance of an IC package, junction to
point of the input waveform at pin x (falling edge ambient.
txryt noted by — or rising edge noted by +) to the 50% . . .
point of the output waveform at pin y (falling edge bic zg:;mal resistance of an IC package, junction to
noted by — or rising edge noted by +). (Cf o .
Figure 12 on page 1-13.) Ifpm Linear feet per minute.
tyxs Output waveform rise time as measured from éca Thermal resistance of an IC package, case to
10% to 90% or 20% to 80% points on waveform ambient.
(whichever is specified) at pin x with input Miscellaneous:
conditions as specified. '
ty— Output waveform fall time as measured from 90% eg Signal generator inputs to a test circuit.
Eo 10|:/o or 80% to fZO(;;o points on waveform TPin Test point at input of unit under test.
whichever is specified) at pin x, with input " .
conditions as specified. '];Pljl_,; 'I;est. point Zt OtUttht of unit under test.
fTog Toggle frequency of a flip—flop or counter device. h evice un c.er est.
fshift Shift rate for a shift register. in Input capacitance.
i Cout Output capacitance.
Read Mode (Memories) Zout Output impedance.
tacs Chip Select Access Time PD The total dc power applied to a device, not
tRCS Chip Select Recovery Time including any power delivered from the device to
tAA Address Access Time a load.
R Load Resistance.
Write Mode (Memories) L o X
RT Terminating (load) resistor.
tw Write Pulse Width Rp Aninput pull-down resistor (i.e., connected to the
twsbD Data Setup Time Prior to Write most negative voltage).
tWHD Data Hold Time After Write P.U.T. Pin under test.
MECL Data 1-7 MOTOROLA
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MECL POSITIVE AND NEGATIVE LOGIC

INTRODUCTION

The increasing popularity and use of emitter coupled logic
has created a dilemma for some logic designers. Saturated
logic families such as TTL have traditionally been designed
with the NAND function as the basic logic function, however,
the basic ECL logic function is the NOR function (positive
logic). Therefore, the designer may either design ECL
systems with positive logic using the NOR, or design with

Ve =gnd

negative logic using the NAND. Which is the more
convenient? On the one hand the designer is familiar with
positive logic levels and definitions, and on the other hand, he
is familiar with implementing systems using NAND functions.
Perhaps a presentation of the basic definitions and
characteristics of positive and negative logic will clarify the
situation and eliminate misunderstanding.

Vpgg =-1.29 volts
VEg =-5.2 voits
Table 1
P GON S A
{5 inputs | output
“AlB c %
Jwo] o] v |
? ol w [
2
A of o e
Table 2 ;:(‘ - 3”2 Table 3
P72 i 40 oy

Hl=-0.9 volts
LO=-1.7volts

o NI

In Positive and Negative Nomenclature.

Circuit diagrams external to Motorola products are included as a means of illustrating typical semiconductor applications; consequently, complete information sufficient
for construction purposes is not necessarily given. The information in this Application Note has been carefully checked and is believed to be entirely reliable. However,
noresponsibility isassumedforinaccuracies. Furthermore, such information does not convey to the purchaser of the semiconductor devices described any license under

the patent rights of Motorola Inc. or others.
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LOGIC EQUIVALENCIES

Binary logic must have two states to represent the binary 1
and 0. With ECL the typical states are a high level of -0.9 volts
and a low level of —1.7 volts. Two choices are possible then to
represent the binary 1 and 0. Positive logic defines the 1 or
“true” state as the most positive voltage level, whereas
negative logic defines the most negative voltage level as the
1 or “true” state. Because of the difference in definition of
states, the basic ECL gate is a NOR function in positive logic
and is a NAND function in negative logic.

Figure 6 more clearly shows the above comparison of
functions. Table 1 lists the output voltage level as a function of
input voltage levels of the MECL gate circuit shown. Table 2
translates the voltage levels into the appropriate negative
logic levels which show the function to be C = A ¢ B; that is, the

circuit performs the NAND function. Table 3 translates the

. equivalent positive logic function into C = A + B, the NOR

function.

Similar comparisons could be made for other positive logic
functions. As an example, the positive OR function translates
to the negative AND function. Figure 7 shows a comparison
of several common logic functions.

Any function available in a logic family may be expressed in
terms of positive or negative logic, bearing in mind the
definition of logic levels. The choice of logic definition, as
previously stated, is dependent on the designer. Motorola
provides both positive and negative logic symbols on data
sheets for the popular MECL 10,000 logic series.

Figure 7 — Comparative Positive and Negative Logic Functions.

POSITIVE LOGIC
A B AND OR NAND NOR EXOR COIN*
LO LO LO LO Hi HI LO HI
LO Hi LO Hi HI Lo HI LO
HI LO LO Hi HI LO HI LO
HI Hi HI HI LO LO LO HI
A B OR AND NOR NAND COIN* EXOR
R~ | D= [ R0 | R R~ | A~
' NEGATIVE LOGIC
*Coincidence
SUMMARY REFERENCE

Conversion from one logic form to another or the use of a
particular logic form need not be a complicated process. If the
designer uses the logic form with which he is familiar and
bears in mind the previously mentioned definition of levels,
problems arising from definition of logic functions should be
minimized.

Y. Chu, Digital Computer Design Fundamentals
New York, McGraw-Hill, 1962
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SECTION Il — TECHNICAL DATA

GENERAL CHARACTERISTICS AND SPECIFICATIONS

(See pages 1-6 through 1-7 for definitions of symbols and
abbreviations.)

In subsequent sections of this Data Book, the important
MECL parameters are identified and characterized, and
complete data provided for each of the functions. To make this
data as useful as possible, and to avoid a great deal of
repetition, the data that is common to all functional blocks in
a line is not repeated on each individual sheet. Rather, these
common characteristics, as well as the application information
that applies to each family, are discussed in this section.

In general, the common characteristics of major importance
are:

Maximum Ratings, including both dc and ac
characteristics and temperature limits;

Transfer Characteristics, which define logic levels and
switching thresholds;

DC Parameters, such as output levels, threshold levels,
and forcing functions.

AC Parameters, such as propagation delays, rise and fall
times and other time dependent characteristics.

In addition, this section will discuss general layout and
design guides that will help the designer in building and testing
systems with MECL circuits.

LETTER SYMBOLS AND ABBREVIATIONS

Throughoutthis section, and in the subsequent data sheets,
letter symbols and abbreviations will be used in discussing
electrical characteristics and specifications. The symbols
used in this book, and their definitions, are listed on the
preceding pages.

MAXIMUM RATINGS

The limit parameters beyond which the life of the devices
may be impaired are given in Table 4. In addition, Table 5
provides certain limits which, if exceeded, will not damage the
devices, but could degrade the performance below that of the
guaranteed specifications.

Table 4 — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED

Characteristic Symbol Unit MECL 10H MECL 10K MECL il
Power Supply VEE Vde -8.0t0 0 ~-8.0t0 0 -8.0t0 0
Input Voltage (Vcc = 0) Vin Vde 0to VEE Oto VEE Oto VEg
Output Source Current Continuous lout mAdc 50 50 40
Output Source Current Surge lout mAdc 100 100 —
Storage Temperature Tstg °C —65 to +150 —65 to +150 —65 to +150
Junction Temperature Ceramic Package T °C 165 165 165
Junction Temperature Plastic Package Ty °C 140 140 140

NOTES: 1. Maximum T may be exceeded (< 250°C) for short periods of time (< 240 hours) without significant reduction in device life.
junction

2. Except MC1670 which has a

ire = 145°C.

3. Forlong term (= 10 yrs.) max T of 110°C required. Max T may be exceeded (< 175°C) for short periods of time (< 240 hours) without significant

reduction in device life.

Table 5 — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED

Characteristics Symbol Unit MECL 10H MECL 10K MECL Il
Operating Temperature TA °C 0to+75 —30to +85 —30 to +85
Range Commercial
Supply Voltage (Vcc = 0) VEE Vde -4.94t0 -5.46 —4.68t0-5.72 —4.68t0 -5.72
Output Drive Commercial — Q 50 Qto-2.0 Vde 50 Qto-2.0 Vdc | 50 Qto—2.0 Vdc

NOTES: 1. With airflow = 500 Ifpm.

2. Functionality only. Data sheet limits are specified for 5.2 V £ 0.010 V.

Except MC1648 which has an internal output pulldown resistor.

3.
4. Functional and Data sheet limits.
5.

MC10137 has a guaranteed supply voltage of -5.2 V t0 -5.72 V @ -30°C.

MOTOROLA
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MECL TRANSFER CURVES
and SPECIFICATION TEST POINTS

Figure 8 — MECL 10K

Figure 9 — MECL 10H

T .
A
—— -1850 1475 1105 0810
Gate Output VOH max 0810 e
(measured test limits) VOH min }
(1 Y
VOHA min Nt T on | 2 State
A NOR | -1.630
VoLA max o 1650
VoL max \i_ ';(’;e
VoL min 1850
ViL mi Vi
Test Conditions: 25°C min VitAmax | VIHAmin H max
Vgg=-5.2V Gate Input
500 matched (Appled testvottage) | ~>  Vgg=—120V
inputs and outputs (Switching Threshold)
MECL TRANSFER CURVES

For MECL logic gates, the dual (complementary) outputs
must be represented by two transfer curves: one to describe
the OR switching action and one to describe the NOR
switching action. Typical transfer curves and associated data
for the MECL 10K/10H family are shown in Figure 8 and
Figure 9, respectively.

It is not necessary to measure transfer curves at all points
of the curves. To guarantee correct operation it is sufficient
merely to measure two sets of min/max logic level parameters.

The first setis obtained for 10K by applying test voltages,
ViL min and VIH max (sequentially) to the gate inputs, and
measuring the OR and NOR outputlevels to make sure they
arebetweenVQLmaxandVoLmin.andVoHmaxandVoHmin

_
Y
-195 148 113 0810
Vor max -0810
) High
Vormin —¢¥ \ —7/ 14 980 State
OR
v A il Gy
OLmax ¢y ABRN L) Low
VoL min ¥ 190 | ) State
ViL min VIH max
Vitmax | ViHmin
Gate Input
(Applied test voitage) > Vgg =-1.20V
(Switching Threshold)

regardless of power dissipation or junction temperature
differences to reduce loss of noise margin due to thermal
differences.

All of these specifications assume —5.2 V power supply
operation. Operation at other power—supply voltages is
possible, but will result in further transfer curve changes.
Table 6 gives rate of change of output voltages as a function

of power supply.

Figure 10 — TYPICAL TRANSFER
CHARACTERISTICS AS A FUNCTION
OF TEMPERATURE (MECL 10K)

specifications. -

The second set of logic level parameters relates to the &
switching thresholds. This set of data is distinguished by an . Z -
“A” in symbol subscripts. A test voltage, V||_A max is applied w 0950 VAN 717 ]
tothe gate and the NOR and OR outputs are measured to see ) I mc v/ '3°-°R - B
that they are above the VOHA min and below the VOLA max H & | e \ N/ pROUTRUT —
levels, respectively. Similar checks are made using the test g 5 1350 A
input voltage VIHA min- 59 ’ |

The result of these specifications insures that: (o 85°C % AE 85°C

(a) The switching threshold (= V) falls within the darkest 3 \, N\ 25°C —]
rectangle; i.e. switching does not begin outside this rectangle; -1.750 _%1 ===

(b) Quiescent logic levels fall in the lightest shaded ranges; - osec —X { NOR OUTPUT

(c) Guaranteed noise immunity is met. i -30°C i a0 —|

As shown in Figure 10, MECL 10K outputs fise with e
increasing ambient temperature. All circuits in each family
have the same worst-case output level specifications INPUT VOLTAGE (VOLTS)

Table 6 — TYPICAL LEVEL CHANGE RATES / 1V
Voltage MECL 10H MECL 10K MECL It
AVOH/AVEE 0.008 0.016 0.033
AVOL/AVEE 0.020 0.250 0.270
AVBR/AVEE 0.010 0.148 0.140
MECL Data -1 MOTOROLA
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NOISE MARGIN

“Noise margin” is a measure of logic circuit’s resistance
to undesired switching. MECL noise margin is defined in
terms of the specification points surrounding the switching
threshold. The critical parameters of interest here are those
designated with the “A” subscript (VOHA min, VOLA max-
VIHA min» VILA max) in the transfer characteristic curves.
MECL 10H is specified and tested with:

VOHA min =VOH min
VOLA max = VOL max
VIHA min = VIH min
and
VILA max = VIL max
Guaranteed noise margin (NM) is defined as follows:
NMH|GH LEVEL = VOHA min = VIHA min
NMLOW LEVEL = VILA max = VOLA max

To see how noise margin is computed, assume a MECL
gate drives a similar MECL gate, Figure 11.

At a gate input (point B) equal to V||_A max, MECL gate #2
can begin to enter the shaded transition region.

This is a “worst case” condition, since the VOLA max
specification point guarantees that no device can enter the
transition region before aninput equal to V||_A max is reached.
Clearly then, VLA max is one critical point for noise margin
computation, since it is the edge of the transition region.

To find the other critical voltage, consider the output from
MECL gate #1 (point A). What is the most positive value
possible for this voltage (considering worst case
specifications)? From Figure 11 it can be observed that the
VOLA max specification insures that the LOW state OR output
from gate #1 can be no greater than VOLA max-

NotethatVo[. A maxismore negativethan VA max. Thus,
with VO A max atthe input to gate #2, the transition regionis
notyetreached. (The input voltage to gate #2 is still to the left
of VILA max on the transfer curve.)

In order to ever run the chance of switching gate #2, we

would need an additional voltage, to move theinputfrom VoL A
max to VILA max- This constitutes the “safety factor” known as
noise margin. It can be calculated as the magnitude of the
difference between the two specification voltages, or for the
MECL 10K levels shown:

— VILA max — VOLA max
—-1.475V - (-1.630 V)
— 155 mV.

Similarly, for the HIGH state:

NMHIGH — VOHA min = VIHA min
—-0.980 V — (-1.105 V)
—125mV

NMLow

Analogous results are obtained when considering the
“NOR?” transfer data.

Note that these noise margins are absolute worst case
conditions. The lessor of the two noise margins is that for the
HIGH state, 125 mV. This then, constitutes the guaranteed
margin against signal undershoot, and power or thermal
disturbances.

As shown in the table, typical noise margins are usually
better than guaranteed — by about 75 mV. For MECL 10H the
“noise margin” is 150 mV for NM low and NM high. (See
Section 3 for details.)

Noise margin is a dc specification that can be calculated,
since it is defined by specification points tabulated on MECL
data sheets. However, by itself, this specification does not
give a complete picture regarding the noise immunity of a
system built with a particular set of circuits. Overall system
noise immunity involves not only noise-margin specifications,
but also other circuit-related factors that determine how
difficult it is to apply a noise signal of sufficient magnitude and
duration to cause the circuit to propagate a false logic state.
In general, then, noise immunity involves line impedances,
circuit output impedances, and propagation delay in addition
to noise—margin specifications. This subject to discussed in
greater detail in the MECL System Design Handbook, HB205.

Figure 11 — MECL Noise Margin Data

(
)

. ) ) v *
-1.475 -1.105 = Ay = High Noise { OHAMIN
Margin v .
— STATE
OR ViLA MAX *
VOHA MIN -0.980 Av = Low Noise
Margin VoLAMAX*
i e *
T %%;fg?%% ] VOHA min = VOH min: VOLA max =
VOLAMAX et R ~1.630 VoL max» VIHA min = VIH min and
GATE / LOW VILA max = VIL max for MECL 10H.
OUTPUT — STATE . . .
Noise Margin Computations
GATE Guaranteed
INPUT ViLAMAX | VIHAMIN Worst-Case dc Typical dc
Vpg (SWITCHING THRESHOLD) Noise Margin Noise Margin
L . . . Family ) )
Specification Points for Determining Noise Margin MEGL 10H 0.150 0.270
9
A B MECL 10K 0.125 0.210
D, 23
A MEGCL il 0.115 0.200
AC OR SWITCHING PARAMETERS
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Time—dependent specifications are those that define the
effects of the circuit on a specified input signal, as it travels
through the circuit. They include the time delay involved in
changing the output level from one logic state to another. In
addition, they include the time required for the output of a
circuit to respond to the input signal, designated as
propagation delay, MECL waveform and propagation delay

terminologies are depicted in Figure 12. Specific rise, fall, and
propagation delay times are given on the data sheet for each
specific functional block, but like the transfer characteristics,
ac parameters are temperature and voltage dependent.
Typical variations for MECL 10K are given in the curves of
Figure 13 through Figure 16.

Figure 12 — TYPICAL LOGIC WAVEFORMS

OVERSHOOT{ —— 7~ HIGH LEVEL ViN
unpERsHooT {—— /T ”
50% + \—ia Ve8
—/ UNDERSHOOT { i’@"@/—_ LOW LEVEL VouTOR
MECL WAVEFORM TERMINOLOGY
90% 80%
VQUM Vour 20% Vout NOR
T- T+ T- T+ TPD=T-+T++
T-=Tf T+=TR T-=TF T+=TR
MECL lli Rise and Fall Times MECL 10K and MECL 10H Rise and Fall Times MECL Propagation Delay

Figure 13 — TYPICAL PROPAGATION DELAY t- - versus
Vg AND TEMPERATURE (MECL 10K)

Figure 14 — TYPICAL PROPAGATION DELAY t+ + versus
Veg AND TEMPERATURE (MECL 10K)

BT T T T ] 25 T T 1 l
_ 25— 50QLOADTO-20V +85°C g 24 7 50QLOADTO-20V |
2 o4 OR 25°€] T 23 85°C
= & — | > 2 T
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2 a2 Z 21 _30°C
5] = ™ %
E 21 50 CE 20 85°C
e 20 NOR = peeo £ 19 OR_| 1 Aac
S — —] Zaoe & — -30°C
2 19 — 30°C £ 18
T 18 — | iz

17 16

16 15

-36 -4.4 5.2 -60 6.8 -36 -4.4 52 6.0 68
Vg, SUPPLY VOLTAGE (VOLTS) VEE, SUPPLY VOLTAGE (VOLTS)

MECL Data 1-13 MOTOROLA

DL122 —Rev 6




Figure 15 — TYPICAL FALL TIME (90% to 10%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL 10K)
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SETUP AND HOLD TIMES

Setup and hold times are two ac parameters which can
easily be confused unless clearly defined. For MECL logic
devices, tsetup is the minimum time (50% — 50%) before the
positive transition of the clock pulse (C) that information must
be present at the Data input (D) to insure proper operation of
the device. The tholg is defined similarly as the minimum time
after the positive transition of the clock pulse (C) that the
information must remain unchanged at the Data input (D) to
insure proper operation. Setup and hold waveforms for logic
devices are shown in Figure 17.

Figure 16 — TYPICAL FALL TIME (10% to 90%) versus
TEMPERATURE AND SUPPLY VOLTAGE (MECL. 10K)
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Figure 17 — SETUP AND HOLD WAVEFORMS
FOR MECL LOGIC DEVICES

TESTING MECL 10H, MECL 10K AND MECL il

To obtain results correlating with Motorola circuit
specifications certain test techniques must be used. A
schematic of a typical gate test circuit is shown in Figure 18.
This test circuit is the standard ac test configuration for most
MECL devices. (Exceptions are shown with device
specification.) '

A solid ground plane is used in the test setup, and
capacitors bypass Vcc1, VG2, and VEE pins to ground. All
power leads and signal leads are kept as short as possible.

The sampling scope interface runs directly to the 50—ohm
inputs of Channel A and B via 50-ohm coaxial cable.
Equal-length coaxial cables must be used between the test
set and the A and B scope inputs. A 50—ohm coax cable such
as RG58/U or RG188A/U, is recommended.

Interconnect fittings should be 50—~ohm GR, BNC, Sealectro
Conhex, or equivalent. Wire length should be < }; inch from
TPin to input pin and TPyt to output pin.

The pulse generator must be capable of 2.0 ns rise and

falltimes for MECL 10K and 1.5 ns for MECL 10Hand MECL
IlI. In addition, the generator voltage must have an offset to
give MECL signal swings of =400 mV about a threshold of
= +0.7 VwhenVgc =+2.0 and VEg =-3.2 V for ac testing
of logic devices.

The power supplies are shifted +2.0 V, so that the device
under test has only one resistor value to load into the precision
50-ohm input impedance of the sampling oscilloscope. Use
of this technique yields a close correlation between Motorola
and customer testing. Unused outputs are loaded with a
50—ohm resistor (100—ohm for MC105XX devices) to ground.
The positive supply (Vcc) should be decoupled from the test
board by RF type 25 uF capacitors to ground. The VcC pins
are bypassed to ground with 0.1 pF, as is the VEE pin.

Additional information on testing MECL 10K and
understanding data sheets is found in Application Note AN701
and the MECL System Design Handbook, HB205.
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Figure 18 — MECL LOGIC SWITCHING TIME TEST SETUP
CHANNEL B

CHANNEL A
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SECTION Illl — OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the Vg point at
ground potential and the VEE point at—5.2 V. While this MECL
convention is not necessarily mandatory, it does result in
maximum noise immunity. This is so because any noise
induced on the VEE line is applied to the circuit as a
common-mode signal which is rejected by the differential
action of the MECL input circuit. Noise induced into the Voo
line is not cancelled out in this fashion. Hence, a good system
ground at the Vo bus is required for best noise immunity.
Also, MECL 10H circuits may be operated with VEg at—4.5V
with a negligible loss of noise immunity.

Power supply regulation which will achieve 10% regulation
or better at the device level is recommended. The -5.2 V
power supply potential will result in best circuit speed. Other
values for VEE may be used. A more negative voltage will
increase noise margins at a cost of increased power
dissipation. A less negative voltage will have just the opposite
effect. (Noise margins and performance specifications of
MECL 10H are unaffected by variations in VEg because of the
internal voltage regulation.)

Onlogic cards, a ground plane or ground bus system should
be used. A bus system should be wide enough to prevent
significant voltage drops between supply and device and to
produce a low source inductance.

Although little power supply noise is generated by MECL
logic, power supply bypass capacitors are recommended to
handle switching currents caused by stray capacitance and
asymmetric circuit loading. A parallel combination of a 1.0 uF
and a 100 pF capacitor at the power entrance to the board, and
a 0.01 pF low-inductance capacitor between ground and the
-5.2 V line every four to six packages, are recommended.

Most MECL 10H, MECL 10K and MECL Il circuits have two
Vccleads. Vo1 suppliescurrenttothe output transistors and
Vccaisconnectedtothe circuitlogictransistors. The separate
V¢ pins reduce cross—coupling between individual circuits
within a package when the outputs are driving heavy loads.
Circuits with large drive capability, similar to the MC10110,
have two V1 pins. All Vo pins should be connected to the
ground plane or ground bus as close to the package as
possible.

For further discussion of MECL power supply
considerations to be made in system designing, see MECL
System Design Handbook, HB205.

POWER DISSIPATION

The power dissipation of MECL functional blocks is
specified on their respective data sheets. This specification
does not include power dissipated in the output devices due
to output termination. The omission of internal output pulldown
resistors permits the use of external terminations designed to
yield best system performance. To obtain total operating
power dissipation of a particular functional block in a system,
the dissipation of the output transistor, under load, must be
added to the circuit power dissipation.

Table 7 lists the power dissipation in the output transistors
plus that in the external terminating resistors, for the more

commonly used termination values and circuit configurations.
To obtain true package power dissipation, one output—
transistor power—dissipation value must be added to the
specified package power dissipation for each external
termination resistor used in conjunction with that package. To
obtain system power dissipation, the stated dissipation in the
external terminating resistors must be added as well. Unused
outputs draw no power and may be ignored.

Table 7 — AVERAGE POWER DISSIPATION IN OUTPUT
CIRCUIT WITH EXTERNAL TERMINATING RESISTORS

Output Terminating
Transistor Resistor
Power Power
Terminating Dissipation Dissipati
Resistor Value (mW) (mw)
150 ohms to —2.0 Vdc 5.0 4.3
100 ohms to —2.0 Vdc 7.5 6.5
75 ohms to —2.0 Vdc 10 8.7
50 ohms to —2.0 Vdc 15 13
2.0 k ohms to VEg 2.5 7.7
1.0 k ohm to VEg 4.9 154
680 ohms to VEE 7.2 226
510 ohms to VEg 9.7 30.2
270 ohms to VEg 18.3 57.2
82 ohms to Vo and 15 140
130 ohms to VEg
LOADING CHARACTERISTICS

The differential input to MECL circuits offers several
advantages. lts common-mode-rejection feature offers
immunity against power—supply noise injection, and its
relatively high input impedance makes it possible for any
circuit to drive a relatively large number of inputs without
deterioration of the guaranteed noise margin. Hence, dc
fanout with MECL circuits does not normally present a design
problem.

Graphs showing typical output voltage levels as a function
of load current for MECL 10H, MECL 10K and MECL Il shown
in Figure 19. These graphs can be used to determine the
actual output voltages for loads exceeding normal operation.

While dc loading causes a change in output voltage levels,
thereby tending to affect noise margins, ac loading increases
the capacitances associated with the circuit and, therefore,
affects circuit speed, primarily rise and fall times.

MECL circuits typically have a 7 ohm output impedance and
a relatively unaffected by capacitive loading on a
positive—going output signal. However, the negative-going
edge is dependent on the output pulldown or termination
resistor. Loading close to a MECL output pin will cause an
additional propagation delay of 0.1 ns per fanout load with a
50 ohm resistor to —2.0 Vdc or 270 ohms to -5.2 Vdc. A 100
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ohm resistor to—2.0 Vdc or 510 ohms to —5.2 Vdc results in an
additional 0.2 ns propagation delay per fanout load.
Terminated transmission line signal interconnections are
used for best system performance. The propagation delay and
rise time of a driving gate are affected very little by capacitance
loading along a matched parallel-terminated transmission
line. However, the delay and characteristic impedance of the
transmission line itself are affected by the distributed
capacitance. Signal propagation down the line will be
increased by a factor, /1 + Cg4/Cq. Here Cg is the normal
intrinsic line

Figure 19 — OUTPUT VOLTAGE LEVELS
versus DC LOADING

(LOAD LINES FOR TERMINATION TO -2.0 VDC) 25°C

capacitance, and Cq is the distributed capacitance due to
loading and stubs off the line.

Maximum allowable stub lengths for loading off of a MECL
10K transmission line vary with the line impedance. For
example, with Zg = 50 ohms, maximum stub length would be
4.5inches (1.8 in. for MECL Ill). But when Zg = 100 ohms, the
maximum allowable stub length is decreased to 2.8 inches
(1.0 in. for MECL 1Il).

The input loading capacitance of a MECL 10H and MECL
10K gate is about 2.9 pF and 3.3 pF for MECL lIl. To allow for
the IC connector or solder connection and a short stub length,
5 to 7 pF is commonly used in loading calculations.

UNUSED MECL INPUTS

The input impedance of a differential amplifier, as used in
the typical MECL input circuit, is very high when the applied
signal level is low. Under low-signal conditions, therefore, any
leakage to the input capacitance of the gate could cause a
gradual buildup of voltage on the input lead, thereby adversely
affecting the switching characteristics at low repetition rates.

All single—ended input MECL logic circuits contain input
pulidown resistors between the input transistor bases and
VEE. As a result, unused inputs may be left unconnected (the
resistor provides a sink for IcBQ leakage currents, and inputs
are held sufficiently negative that circuits will not trigger due to
noise coupled into such inputs). Input pulldown resistor values
are typically 50 kQ and are not to be used as pulldown
resistors for preceding open—emitter outputs.

Some MECL devices do not have input pulldowns.
Examples are the differential line receivers. If a single
differential receiver within a package is unused, one input of
that receiver must be tied to the Vg pin provided, and the
other input goes to VEE or is left open.

MECL circuits do not operate properly when inputs are
connected to Vg for a HIGH logic level. Proper design
practice is to seta HIGH level about—0.9 volts below Vg ¢ with
a resistor divider, a diode drop, or an unused gate output.

50
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0 i
50OHMS V(lH / Ve8 Vi
=z 0 max 4 ovoL | voL
z " ' max min
E |~ 750HMs . !
22 + T
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SECTION IV — SYSTEM DESIGN CONSIDERATIONS

THERMAL MANAGEMENT

Circuit performance and long-term circuit reliability are
affected by die temperature. Normally, both are improved by
keeping the IC junction temperatures low.

Electrical power dissipated in any integrated circuit is a
source of heat. This heat source increases the temperature of
the die relative to some reference point, normally the ambient
temperature of 25°C in still air. The temperature increase,
then, depends on the amount of power dissipated in the circuit
and on the net thermal resistance between the heat source

-and the reference point.

The temperature at the junction is a function of the
packaging and mounting system’s ability to. remove heat
generated in the circuit — from the junction region to the
ambient environment. The basic formula (a) for converting
power dissipation to estimated junction temperature is:

Pp = calculated maximum power dissipation
including effects of external loads (see
Power Dissipation in section [lI).

8Jc = average thermal resistance, junction to case

B8CA = average thermal resistance, case to ambient

6JA = average thermal resistance, junction to

ambient

This Motorola recommended formula has been approved
by RADC and DESC for calculating a “practical” maximum
operating junction temperature for MIL-M-38510 (JAN)
MECL 10K devices.

Only two terms on the right side of equation (1) can be
varied by the user — the ambient temperature, and the device
case—to—ambient thermal resistance, 8cA. (To some extent
the device power dissipation can be also controlled, but under

Ty=Ta+Pp(yc + 6 1 L :
or J=Ta+PD(C + bcA) M recommended use the VEE supply and loading dictate a fixed
Ti=Ta +Pn(@ > power d|55|pat|9n.) Both system air flow and 'the package
J=Ta+Pp0ua) @ mounting technique affect the 8ca thermal resistance term.
where 6JC is essentially independent of air flow and external
TJ = maximum junction temperature mounting method, but is sensitive to package material, die
TA = maximum ambient temperature bonding method, and die area.
Table 8 — THERMAL RESISTANCE VALUES FOR STANDARD MECL I/C PACKAGES
Thermal Resistance in Still Air
Package Description 6JA eJc
(°C/Watt) (°C/Watt)
No. Body Body Body Die Die Area | Flag Area
Leads Style Material WxL Bond (Sq. Mils) | (Sq. Mils) | Avg. Max Avg. Max.
8 DIL EPOXY 1/4"x3/8" EPOXY 2496 8100 102 133 50 80
8 DiL ALUMINA 1/4"%3/8” SILVER/GLASS 2496 N/A 140 182 35 56
14 DIL EPOXY 1/4"x3/4” EPOXY 4096 6400 84 109 38 61
14 DIL ALUMINA 1/4"%3/4" SILVER/GLASS 4096 N/A 100 130 25 40
16 DIL EPOXY 1/4"x3/4" EPOXY 4096 12100 70 91 34 54
16 DIL ALUMINA 1/47x3/4” SILVER/GLASS 4096 N/A 100 130 25 40
20 PLCC EPOXY 0.35"%0.35” EPOXY 4096 14,400 74 82 | N/A(6) | N/A(6)
24 DIL (4) EPOXY 1/2"x1-1/4" EPOXY 8192 22500 67 87 31 50
24 DIL (5) ALUMINA 1/2"x1-1/4" SILVER/GLASS 8192 N/A 50 65 10 16
28 PLCC EPOXY 0.45"%0.45” EPOXY 7134 28,900 65 68 | N/A(6) | N/A (6)
NOTES:
1. All plastic packages use copper lead frames — ceramic packages use alloy 42 frames.
2. Body style DIL is “Dual-In-Line.”
3. Standard Mounting Methods:
a. Dual-In-Line In Socket or P/C board with no contact between bottom of package and socket or P/C board.
b. PLCC packages solder attached to traces on 2.24” x 2.24” x 0.062” FR4 type glass epoxy board with 1 0z./S.F. copper (solder coated)
mounted to tester with 3 leads of 24 gauge copper wire.
4. Case Outline 649
5. Case Outline 623
To-T
(%] A
6.9JC = 6JA~< PD
Tg = Case Temperature (determined by thermocouple)
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For applications where the case is held at essentially a fixed
temperature by mounting on a large  or
temperature—controlled heatsink, the estimated junction
temperature is calculated by:

Ty=Tc +Pp (8yc) ®)
where Tc = maximum case temperature and the other
parameters are as previously defined.

The maximum and average thermal resistance values
for standard MECL IC packages are given in Table 8. In, this
basic data is converted into graphs showing the maximum
power dissipation allowable at various ambient temperatures
(still air) for circuits mounted in the different packages, taking
into account the maximum permissible operating junction
temperature for long term life (= 100,000 hours for ceramic
packages).

AIR FLOW

The effect of air flow over the packages on 8Ja (due to a
decrease in 8cp) is illustrated in the graphs of Figure 20
through Figure 22. This air flow reduces the thermal
resistance of the package, therefore permitting a
corresponding increase in power dissipation without
exceeding the maximum permissible operating junction
temperature.

As an example of the use of the information above, the
maximum junction temperature for a 16 lead ceramic
dual-in-line packaged MECL 10K quad OR/NOR gate
(MC10101L) loaded with four 50 ohm loads can be calculated.
Maximum total power dissipation (including 4 output loads) for
this quad gate is 195 mW. Assume for this thermal study that
air flow is 500 linear feet per minute. From Figure 23, A is
50°C/W. With Ta (air flow temperature at the device) equal to
25°C, the following maximum junction temperature results:

TJ=Pp (BJA) +TA
Ty = (0.195 W) (50°C/W) + 25°C = 34.8°C

Under the above operating conditions, the MECL 10K quad
gate has its junction elevated above ambient temperature by
only 9.8°C.

Even though different device types mounted on a printed
circuit board may each have different power dissipations, all
will have the same input and output levels provided that each
is subject to identical air flow and the same ambient air
temperature. This eases design, since the only change in
levels between devices is due to the increase in ambient
temperatures as the air passes over the devices, or
differences in ambient temperature between two devices.

Figure 20 —AMBIENT TEMPERATURE DERATING
CURVES (CERAMIC DUAL-IN-LINE PACKAGE)
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Figure 21 —AMBIENT TEMPERATURE DERATING
CURVES (PLASTIC DUAL~IN-LINE PACKAGE)
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Figure 22 — AMBIENT TEMPERATURE DERATING
CURVES (PLCC PACKAGE)
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Figure 23 — AIRFLOW versus THERMAL
RESISTANCE (CERAMIC DUAL-IN-LINE PACKAGE)

Figure 24 — AIRFLOW versus THERMAL
RESISTANCE (PLASTIC DUAL-IN-LINE PACKAGE)
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Figure 25 — AIRFLOW versus THERMAL
RESISTANCE (PLCC PACKAGE)
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Table 9 — THERMAL GRADIENT OF JUNCTION
TEMPERATURE
(16—Pin MECL Dual-In-Line Package)

Power Dissipation Junction Temperature Gradient
(mW) (°C/Package)
200 0.4
250 0.5
300 0.63
400 0.88

Devices mounted on 0.062” PC board with Z axis spacing 0.5”. Air flow is
500 lfpm along the Z axis.

The majority of MECL 10H, MECL 10K, and MECL Ill users
employ some form of air—flow cooling. As air passes over each
device on a printed circuit board, it absorbs heat from each
package. This heat gradient from the first package to the last
package is a function of the air flow rate and individual
package dissipations. Table 9 provides gradient data at power
levels of 200 mW, 250 mW, 300 mW, and 400 mW with an air
flow rate of 500 Ifpm. These figures show the proportionate

increase in the junction temperature of each dual-in-line
package as the air passes over each device. For higher rates
of air flow the change in junction temperature from package to
package down the airstream will be lower due to greater
cooling.

OPTIMIZING THE LONG TERM RELIABILITY OF
PLASTIC PACKAGES

Todays plastic integrated circuit packages are as reliable as
ceramic packages under most environmental conditions.
However when the ultimate in system reliability is required,
thermal management must be considered as a prime system
design goal.

Modern plastic package assembly technology utilizes gold
wire bonded to aluminum bonding pads throughout the
electronics industry. When exposed to high temperatures for
protracted periods of time an intermetallic compound can form
in the bond area resulting in high impedance contacts and
degradation of device performance. Since the formation of
intermetallic compounds is directly related to device junction
temperature, it is incumbent on the designer to determine that
the device junction temperatures are consistent with system
reliability goals.
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Predicting Bond Failure Time:

Based on the results of almost ten (10) years of +125°C
operating life testing, a special arrhenius equation has been
developed to show the relationship between junction
temperature and reliability.

_ -9 11554.267
(1) T = (6.376 x 107)e 7315+ T, T,
Where: T = Time in hours to 0.1% bond failure (1 failure
per 1,000 bonds).
Ty = Device junction temperature, °C.

And:
(2) Ty=TA + PpBJA =Ta + ATy

MECL Junction Temperatures:

Power levels have been calculated for a number of MECL
10K and MECL 10H devices in 20 pin plastic leaded chip
carriers and translated to the resulting increase of junction
temperature (AT) for still air and moving air at 500 LFPM
using equation 2 and are shown in Table 11.

Table 11 — INCREASE IN JUNCTION TEMPERATURE
DUE TO I/C POWER DISSIPATION.
20 PIN PLASTIC LEADED CHIP CARRIER

0 p— H H 1, Oy
Where:Ty = Dewpe junction temperature, °C. MECL 10K 4T,°C MECL foH aTyc
TA = Ambienttemperature, °C. Device ATy, °C 500 LFPM Device ATy,°C 500 LFPM
Pp = Device power dissipation in watts. Type Still Alr Alr Type Still Alr Alr
= i i i i i MC10101 21.8 14.4 MC10H016 48.0 30.0
6Ja Pg/\\/,l;:nthermal resistance, junction to air, o a8 e e 300
8 MC10103 17.6 1.4 MC10H101 221 145
= in i i MC10104 208 134 MC10H102 18.0 11.8
ATy = Increa§e in junt?thn tgmperature due to MG10108 75 e MG10HI03 180 e
on—chip power dissipation. MC10106 13.0 8.4 MC10H104 21.0 135
MC10107 19.8 12.8 MC10H105 17.8 1.7
i f f ; MC10109 1.7 7.7 MC10H106 13.2 8.7
Table 10 shows tlje relatlonshlp petween junction MG10110 oty 164 MG10H107 200 129
temperature, and continuous operating time to 0.1% bond MC10111 247 16.1 MC10H109 11.9 7.8
failure, (1 failure per 1,000 bonds) | TR - o - I
MC10115 16.7 10.9 MC10H116 17.8 1.7
MC10116 17.2 1.1 MC10H117 16.7 1.0
Table 10 — DEVICE JUNCTION TEMPERATURE MC10117 16.2 10.5 MC10H121 139 9.1
versus TIME TO 0.1% BOND FAILURES MOIOZ om0 Noloes w2 zad
MC10124 429 27.3 MC10H125 — —
Junction MC10125 — — MC10H130 28.2 182
Temperature ° 1 MC10131 26.9 17.4 MC10H135 332 214
mperature °C Time, Hours Time, Years MC10133 34.4 21.9 MC10H138 61.7 38.5
MC10134 27.0 17.2 MC10H141 443 28.0
80 1,032,200 117.8 MC10135 31.9 203 MC10H145 59.4 369
MC10136 52.3 326 MC10H158 253 16.4
20 419,300 479 MC10138 37.0 232 MC10H159 27.3 17.7
MC10141 427 267 MC10H160 32.1 205
100 178,700 204 MC10153 34.4 21.9 MC10H161 45 26.7
MC10158 23.9 15.2 MC10H162 M5 26.7
110 79,600 94 MC10159 25.8 16.4 MC10H164 319 20.6
MC10160 32.0 204 MC10H165 56.3 35.8
120 37’000 4.2 Mmc1o161 40.7 26.0 MC10H166 44.4 28.3
MC10162 207 26.0 MC10H171 419 26.9
180 17,800 20 MC10164 313 20.1 MC10H172 419 26.9
MC10165 53.7 33.6 MC10H173 326 21.1
140 8,900 10 MC10166 435 27.6 MC10H174 325 21.0
MC10168 34.4 21.9 MC10H175 45.9 296
Table 10 is graphically illustrated in Figure 26 which shows Moot 209 e Mo e o
that the reliability for plastic and ceramic devices are the same mgwl 72 41.1 fgz mgwmgg A 24 272
until elevated junction temperatures induces intermetallic Moioie o e Moomies oo e
failures in plastic devices. Early and mid-life failure rates of MC10175 437 276 MC10H188 258 167
. N L : MC10176 49.6 313 MC10H189 258 16.7
plastic devices are not effected by this intermetallic MC10178 38.1 239 MC10H209 18.9 12.5
i MC10186 496 31.1 MC10H210 250 16.4
mechanism. MC10188 25.4 16.4 MCioH211 25.0 16.4
. MC10189 24.6 15.9 MG10H330 65.8 36.1
Figure 26. FAILURE RATE versus TIME MC10192 67.0 430  MC10H332 522 335
JUNCTION TEMPERATURE b s e deoms e s
T TTTTT T 1T MC10198 21.2 134 MC10H351 27.2 18.1
FAILURE RATE OF PLASTIC = CERAMIC MC10210 245 16.0 MC10H352 27.2 18.1
w MC10211 246 16.0 MC10H424 37.7 243
= UI:ITIL INTERMEl‘AII.LICS OC(IEUR ) MG10212 243 158
I | | 1 | MC10216 24.1 15.6
-4 o |e © ) & o MC10231 30.6 19.5
v L Qtoi4tlo o] 1o 1]
= ) STTTE =] ENES NOTES:
‘5 " [ " 1 cl'l, T‘ cﬁ (1) All ECL outputs are loaded with a 50 Q resistor and assumed operating at 50%
I [ = = = [ =g duty cycle.
o (2) AT for ECL to TTL translators are excluded since the supply current to the TTL
g section is dependent on frequency, duty cycle and loading.
g 1.0 4 Y Y Y (3) Thermal Resi: [CATV] with PLCC solder attached to
=" traces on 2.24” x 2.24” x 0.062” FR4 type glass epoxy board with 1 0z./sq. ft.
copper (solder~coated) mounted to tester with 3 leads of 24 gauge copper wire.
(4) 28'lead PLCC.
1 10 100 1000
TIME, YEARS
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Case Example:

After the desired system failure rate has been established
for failure mechanisms other than intermetallics, each plastic
device in the system should be evaluated for maximum
junction temperature using Table 11. Knowing the maximum
junction temperature refer to Table 10 or Equation 1 to
determine the continuous operating time required to 0.1%
bond failures due to intermetallic formation. At this time,
system reliability departs from the desired value as indicated
in Figure 26.

To illustrate, assume that system ambient air temperature
is 55°C (an accepted industry standard for evaluating system
failure rates). Reference is made to Table 11 to determine the
maximum junction temperature for each device for still air and
transverse air flow of 500 LFPM.

Adding the 55°C ambient to the highest, AT listed, 77.8°C
(forthe MC10H334 with no air flow), gives a maximum junction
temperature of 132.8°C. Reference to Table 10 indicates a
departure from the desired failure rate after about 2 years of
constant exposure to this junction temperature. If 500 LFPM
of air flow is utilized, maximum junction temperature for this
device is reduced to 104.3°C for which Table 10 indicates an
increased failure rate in about 15 years.

Air flow is one method of thermal management which
should be considered for system longevity. Other commonly
used methods include heat sinks for higher powered devices,
refrigerated air flow and lower density board stuffing.

The material presented here emphasizes the need to
consider thermal management as an integral part of system
design and also the tools to determine if the management
methods being considered are adequate to produce the
desired system reliability.

THERMAL EFFECTS ON NOISE MARGIN

The data sheet dc specifications for standard MECL 10K
and MECL Il devices are given for an operating temperature
range from —30°C to +85°C (0° to +75°C for MECL 10H and
memories). These values are based on having an airflow of
500 Ifpm over socket or P/C board mounted packages with no
special heatsinking (i.e., dual-in-line package mounted on
lead seating plane with no contact between bottom of package
and socket or P/C board and flat package mounted with
bottom in direct contact with non—-metalized area of P/C
board). '

The designer may want to use MECL devices under
conditions other than those given above. The majority of the
low—power device types may be used without air and with
higher 8. However, the designer must bear in mind that
junction temperatures will be higher for higher 6ja, even
though the ambient temperature is the same. Higher junction
temperatures will cause logic levels to shift.

As an example, a 300 mW 16 lead dual-in-line ceramic
device operated at 6 = 100°C/W (in still air) shows a HIGH
logic level shift of about 21 mV above the HIGH logic level
when operated with 500 lfpm air flow and a 6ya = 50°C/W.
(Level shift = ATy X 1.4 mV/°C).

If logic levels of individual devices shift by differentamounts
(depending on Pp and 6ja), noise margins are somewhat

reduced. Therefore, the system designer must lay out his
system bearing in mind that the mounting procedures to be
used should minimize thermal effects on noise margin.

The following sections on package mounting and
heatsinking are intended to provide the designer with
sufficient information to insure good noise margins and high
reliability in MECL system use.

MOUNTING AND HEATSINK SUGGESTIONS

With large high—speed logic systems, the use of multilayer
printed circuit boards is recommended to provide both a better
ground plane and a good thermal path for heat dissipation.
Also, a multilayer board allows the use of microstrip line
techniques to provide transmission line interconnections.

Two-sided printed circuit boards may be used where board
dimensions and package count are small. If possible, the Voo
ground plane should face the bottom of the package to form
the thermal conduction plane. If signal lines must be placed on
both sides of the board, the VEE plane may be used as the
thermal plane, and at the same time may be used as a pseudo
ground plane. The pseudo ground plane becomes the ac
ground reference under the signal lines placed on the same
side as the Vg ground plane (now on the opposite side of the
board from the packages), thus maintaining a microstrip signal
line environment.

Two—ounce copper P/C board is recommended for thermal
conduction and mechanical strength. Also, mounting holes for
low power devices may be countersunk to allow the package
bottom to contact the heat plane. This technique used along
with thermal paste will provide good thermal conduction.

Printed channeling is a useful technique for conduction of
heat away from the packages when the devices are soldered
into a printed circuit board. As illustrated in Figure 27, this heat
dissipation method could also serve as VEE voltage
distribution or as a ground bus. The channels should terminate
into channel strips at each side or the rear of a plug-in type
printed circuit board. The heat can then be removed from the
circuit board, or board slide rack, by means of wipers that
come into thermal contact with the edge channels.

Figure 27 — CHANNEL/WIPER HEATSINKING ON
DOUBLE LAYER BOARD

CHANNEL

WIPER
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For operating some of the higher power device types* in 16
lead dual-in-line packages in still air, requiring 8 <100°C/W,
a suitable heatsink is the IERC LIC-214A2WCB shown in
Figure 28. This sink reduces the still air 6y to around 55°C/W.
By mounting this heatsink directly on a copper ground plane
(using silicone paste) and passing 500 Ifpm air over the
packages, 64 is reduced to approximately 35°C/W, permitting
use at higher ambient temperatures than +85°C (+75°C for
MECL 10H memories) or in lowering T forimproved reliability.

Figure 28 — MECL HIGH-POWER DUAL-IN-LINE
PACKAGE MOUNTING METHOD

Mounting
N Screws

Retainer Clip
|IERC DC
0000808

16-Pine Dual
In-Ling
Ceramic
Package

Heat Dissipator
IERC-LIC-214A2WCB

Mounting
Hole

Multi-Layer
PC Board

It should be noted that the use of a heatsink on the top
surface of the dual-in—line package is not very effective in
lowering the 6. This is due to the location of the die near the
bottom surface of the package. Also, very little (< 10%) of the
internal heat is withdrawn through the package leads due to
the isolation from the ceramic by the solder glass seals and the
limited heat conduction from the die through 1.0 to 1.5 mil
aluminum bonding wires.

INTERFACING MECL TO SLOWER LOGIC TYPES

MECL circuits are interfaceable with most other logic forms.
For MECL/TTL/DTL interfaces, when MECL is operated at the
recommended 5.2 volts and TTL/DTL at +5.0 V supply,
currently available translator circuits, such as the MC10124
and MC10125, may be used.

For systems where a dual supply (5.2 V and +5 V) is not
practical, the MC10H350 includes four single supply MECL to
TTL translators, or a discrete component translator can be
designed. For details, see MECL System Design Handbook
(HB205). Such circuits can easily be made fast enough for any
available TTL.

MECL also interfaces readily with MOS. With CMOS
operating at +5 V, any of the MECL to TTL translators works
very well.

Specific circuitry for use in interfacing MECL families to
other logic types is given in detail in the MECL System Design
Handbook.

Complex MECL 10K devices are presently available for
interfacing MECL with MOS logic, MOS memories, TTL
three—state circuits, and IBM bus logic levels. See Application
Note AN—720 for additional interfacing information.

CIRCUIT INTERCONNECTIONS

Though not necessarily essential, the use of multilayer
printed circuit boards offers a number of advantages in the
development of high—-speed logic cards. Not only do multilayer
boards achieve a much higher package density,
interconnecting leads are kept shorter, thus minimizing
propagation delay between packages. This is particularly
beneficial with MECL Il which has relatively fast (1 ns) rise
and fall times. Moreover, the unbroken ground planes made
possible with multilayer boards permit much more precise
control of transmission line impedances when these are used
for interconnecting purposes. Thus multilayer boards are
recommended for MECL lll layouts and are justified when
operating MECL 10H and MECL 10K at top circuit speed,
when high-density package is a requirement, or when
transmission line interconnects are used.

Point-to—point back-plane wiring without matched line
terminations may be employed for MECL interconnections if
line runs are kept short. At MECL 10K speeds, this applies to
line runs up to 6 inches, for MECL 10H and MECL Il up to 1
inch (Maximum open wire lengths for less than 100 mV
undershoot). But, because of the open—emitter outputs of
MECL 10H, MECL 10K and MECL Ill circuits, pull-down
resistors are always required. Several ways of connecting
such pull-down resistors are shown in Figure 29 through
Figure 31.

Resistor values for the connection in Figure 29 may range
from 270 ohms to kQ depending on power and load
requirements. (See MECL System Design Handbook.) Power
may be saved by connecting pull-down resistors in the range
of 50 ohms to 150 ohms, to —2.0 Vdc, as shown in Figure 30.
Use of a series damping resistor, Figure 31, will extend
permissible lengths of unmatched-impedance interconnec—
tions, with some loss of edge speed.

With proper choice of the series damping resistor, line
lengths can be extended to any length,”* while limiting
overshoot and undershoot to a predetermined amount.
Damping resistors usually range in value from 10 ohmsto 100
ohms, depending on the line length, fanout, and line
impedance, the open emitter—follower outputs of MECL 10H,
MECL Ill and MECL 10K give the system designer all possible
line driving options.

One major advantage of MECL over saturated logic is its
capability for driving matched-impedance transmission lines.
Use of transmission lines retains signal integrity over long
distances. The MECL 10H and MECL 10K emitter—follower
output transistors will drive a 50-ohm transmission line
terminated to —2.0 Vdc. This is the equivalent current load of
22 mA in the HIGH logic state and 6 mA in the LOW state.

* 10129, 10136, 10H136, and 10137, Max Pp > 800 mW.

** Limited only by line attenuation and band-width characteristics.
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Parallel termination of transmission lines can be done intwo
ways. One, as shown in Figure 32, uses a single resistor
whose value is equal to the impedance (Zo) of the line. A
terminating voltage (V1T) of —2.0 Vdc must be supplied to the
terminating resistor.

Another method of parallel termination uses a pair of
resistors, R1 and R2. Figure 33 illustrates this method. The
following two equations are used to calculate the values of R1
and R2:

R1=16Z
R2=262Z,

Another popular approach is the series—terminated
transmission line (see Figure 32 and Figure 33). This differs
from parallel termination in that only one—half the logic swing
is propagated through the lines. The logic swing doubles at the
end of the transmission line due to reflection on an open line,
again establishing a full logic swing.

PULL-DOWN RESISTOR TECHNIQUES

Rp
52V Figure 29
Rp
-20V(VTy) Figure 30
Rp
Rp
-52V Figure 31

To maintain clean wave fronts, the input impedance of the
driven gate must be much greater than the characteristic
impedance of the transmission line. This condition is satisfied
by MECL circuits which have high impedance inputs. Using
the appropriate terminating resistor (Rg) at point A
(Figure 34), the reflections in the transmission line will be
terminated.

Figure 32 — PARALLEL TERMINATED LINE

e s ———]
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Figure 33 — PARALLEL TERMINATION — THEVENIN
EQUIVALENT

52V

Figure 34 — SERIES TERMINATED LINE

AT X A5
v (;otgf ><—tpd)l <—tpdq<—tpdj
B —1— L |
V2
Yy
c v X A 50%
A

The advantages of series termination include ease of
driving multiple series—terminated lines, low power
consumption, and low cross talk between adjacent lines. The
disadvantage of this system is that loads may not be
distributed along the transmission line due to the one-half
logic swing present at intermediate points.

Forboard—to-board interconnections, coaxial cable may be
used for signal conductors. The termination techniques just
discussed also apply when using coax. Coaxial cable has the
advantages of good noise immunity and low attenuation at
high frequencies.

Twisted pair lines are one of the most popular methods of
interconnecting cards or panels. The complementary outputs
of any MECL function may be connected to one end of the
twisted pair line, and any MECL differential line receiver to the
other as shown in the example, Figure 35. RT is used to
terminate the twisted pair line. The 1 to 1.5 V common-mode
noise rejection of the line receiver ignores common-mode
cross talk, permitting multiple twisted pair lines to be tied into
cables. MECL signals may be sent very long distances
(> 1000 feet) on twisted pair, although line attenuation will limit
bandwidth, degrading edge speeds when long line runs are
made.

If timing is critical, parallel signals paths (shown in
Figure 36) should be used when fanout to several cards is
required. This will eliminate distortion caused by long stub
lengths off a signal path.

Wire—wrapped connections can be used with MECL 10K.
For MECL Il and MECL 10H, the fast edge speeds (1 ns)
create a mismatch at the wire—wrap connections which can
cause reflections, thus reducing noise immunity. The
mismatch occurs also with MECL 10K, but the distance
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between the wire—wrap connections and the end of the line is
generally short enough so the reflections cause no problem.

Series damping resistors may be used with wire—wrapped
lines to extend permissible backplane wiring lengths. Twisted
pair lines may be used for even longer distances across large
wire-wrapped cards. The twisted pair gives a more defined
characteristic impedance (than a single wire), and can be
connected either single—ended, or differentially using a line
receiver.

The recommended wire—wrapped circuit cards have a
ground plane on one side and a voltage plane on the other side
to insure a good ground and a stable voltage source for the
circuits. In addition, the ground plane near the wire—wrapped
lines lowers the impedance of those lines and facilitates
terminating the line. Finally, the ground plane serves to
minimize cross talk between parallel paths in the signal lines.
Point-to—point wire routing is recommended because cross
talk will be minimized and line lengths will be shortest.
Commercial wire-wrap boards designed for MECL 10K are
available from several vendors.

Figure 35 — TWISTED PAIR LINE DRIVER/RECEIVER

VEE

Figure 36 — PARALLEL FANOUT TECHNIQUES

CardA
—Dc ? =< CardB

CardC
o
VEE
CardA
Zy
CardB
20
4 CardC
Zy < <
i f Ry =2, (each)
—_———
VT

*Multiple output gate eg MC10110

Microstrip and Stripline

Microstrip and stripline techniques are used with printed
circuit boards to form transmission lines. Microstrip consists
of a constant-width conductor on one side of a circuit board,
with a ground plane on the other side (shown in Figure 37).
The characteristic impedance is determined by the width and
thickness of the conductor, the thickness of the circuit board,
and the dielectric constant of the circuit board material.

Figure 37 — PC INTERCONNECTION LINES FOR
USE WITH MECL

€ER=45
EPOXY GLASS

Stripline is used with multilayer circuit boards as shown in
Figure 37. Stripline consists of a constant-width conductor
between two ground planes.

Refer to MECL System Design Handbook for a full
discussion of the properties and use of these.

CLOCK DISTRIBUTION

Clock distribution can be a system problem. At MECL 10K
speeds, either coaxial cable or twisted pair line (using the
MC10101 and MC10115) can be used to distribute clock
signals throughout a system. Clock line lengths should be
controlled and matched when timing could be critical. Once
the clocking signals arrive on card, a tree distribution should
be used for large—fanouts at high frequency. An example of the
application of the technique is shown in Figure 38.

Because of the very high clock rates encountered in MECL
11l systems, rules for clocking are more rigorous than in slower
systems.

The following guidelines should be followed for best results:
A. On—card Synchronous Clock Distribution via
Transmission Line

1. Use the NOR output in developing clock chains or trees.
Do not mix OR and NOR outputs in the chain.

2. Use balanced fanouts on the clock drivers.

3. Overshoot can be reduced by using two paralle! drive
lines in place of one drive line with twice the lumped load.
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Figure 38 — 64 FANOUT CLOCK DISTRIBUTION
(PROPER TERMINATION REQUIRED)

FAN-OUT = 4
EACH
ON
CARD
OFF %
carp  ATS

St

4. To minimize clock skewing problems on synchronous
sections of the system, line delays should be matched to
within 1 ns.

5. Parallel drive gates should be used when clocking
repetition rates are high, or when high capacitance loads
occur. The bandwidth of a MECL 11l gate may be extended by
paralleling both halves of a dual gate. Approximately 40 or 50
MHz bandwidth can be gained by paralleling two or three clock
driver gates.

6. Fanout limits should be applied to clock distribution
drivers. Four to six loads should be the maximum load per
driver for best high speed performance. Avoid large lumped
loads at the end of lines greater than 3 inches. A lumped load,
if used, should be four or fewer loads.

7. For wire—OR (emitter dotting), two—-way lines (busses)
are recommended. To produce such lines, both ends of a
transmission line are terminated with 100—ohm impedance.
This method should be used when wire—-OR connections
exceed 1 inch apart on a drive line.

B. Off-Card Clock Distribution

1. The OR/NOR outputs of an MC1660 may be used to drive
into twisted pair lines or into flat, fixed-impedance ribbon
cable. At the far end of the twisted pair on MC1692 differential
line receiver is used. The line should be terminated as shown
in Figure 35. This method not only provides high speed,
board—-to-board clock distribution, but also provides system
noise margin advantages. Since the line receiver operates
independently of the Vgp reference voltage (differential
inputs) the noise margin from board to board is also
independent of temperature differentials.

LOGIC SHORTCUTS

MECL circuitry offers several logic design conveniences.
Among these are:

1. Wire-OR (can be produced by wiring MECL output
emitters together outside packages).

2. Complementary Logic Outputs (both OR and NOR are
brought out to package pins in most cases).

An example of the use of these two features to reduce gate
and package count is shown in Figure 39.

The connection shown saves several gate circuits over
performing the same functions with non—ECL type logic. Also,
the logic functions in Figure 39 are all accomplished with one
gate propagation delay time for best system "speed.
Wire—ORing permits direct connections of MECL circuits to
busses. (MECL System Design Handbook and Application
Note AN-726).

Propagation delay is increased approximately 50 ps per
wire—OR connection. In general, wire—OR should be limited to
6 MECL outputs to maintain a proper LOW logic level. The
MC10123 is an exception to this rule because it has a special
VoL levelthatallows very high fanout on abus orwire—-ORline.
The use of a single output pull-down resistor is recommended
per wire—OR, to economize on power dissipation. However,
two pull-down resistors per wired—OR can improve fall times
and be used for double termination of busses.

Wire-OR should be done between gates in a package or
nearby packages to avoid spikes due to line propagation
delay. This does not apply to bus lines which activate only one
driver at a time.

Figure 39 — USE OF WIRE-OR AND
COMPLEMENTARY OUTPUTS

MOTOROLA
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SYSTEM CONSIDERATIONS — A SUMMARY OF RECOMMENDATIONS

MECL 10H MECL 10K MECL Il
Power Supply Regulation +5% (1) 10% (2) 10% (2)
On-Card Temperature Gradient 20°C Less Than 25°C Less Than 25°C
Maximum Non-Transmission Line Length 1” 8” 17
(No Damping Resistor)
Unused Inputs Leave Open (3) Leave Open (3) Leave Open (3)
PC Board Multilayer Standard 2-Sided or Multilayer
Multilayer
Cooling Requirements 500 lfpm Air 500 Ifpm Air 500 Ifpm Air
Bus Connection Capability Yes (Wire-OR) Yes (Wire—OR) Yes (Wire-OR)
Maximum Twisted Pair Length Limited By Cable Limited by Cable Limited by Cable
(Differential Drive) Response Only, Response Only, Response Only,
Usually Usually Usually
>1000" >1000 >1000"
The Ground Plane to Occupy Percent >75% >50% >75%
Area of Card
Wire Wrap may be used Not Recommended Yes Not Recommended
Compatible with MECL 10,000 Yes — Yes
(1) Alldc and ac parameters guaranteed for VEg = -5.2 V £ 5%.
(2) Atthe devices (functional only).
(3) Except special functions without input pull-down resistors.
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APPLICATIONS ASSISTANCE FORM

In the event that you have any questions or concerns about the performance of any Motorola device listed in this catalog, please
contact your local Motorola sales office or the Motorola Help line for assistance. If further information is required, you can request
direct factory assistance.

Please fill out as much of the form as is possible if you are contacting Motorola for assistance or are sending devices back to
Motorola for analysis. Your information can greatly improve the accuracy of analysis and can dramatically improve the correlation
response and resolution time.

Items 4 thru 8 of the following form contain important questions that can be invaluable in analyzing application or device problems. It
can be used as a self-help diagnostic guideline or for a baseline of information gathering to begin a dialog with Motorola
representatives.

MOTOROLA Device Correlation/Component Analysis Request Form

—Please fill out entire form and return with devices to MOTOROLA INC., R&QA DEPT,, 2501 S. Price Rd., Chandler, AZ 85248.

1) Name of Person Requesting Correlation:
Phone No: Job Title: Company:

2) Alternate Contact: Phone/Position:

3) Device Type (user part number):

4) Industry Generic Device Type:

5) # of devices tested/sampled:
# of devices in question*:
# returned for correlation:
*In the event of 100% failure, does Customer have other date codes of Motorola devices that pass inspection?

Yes No Please specify passing date code(s) if applicable
If none, does customer have viable alternate vendor(s) for device type?
Yes No Alternate vendor’s name

6) Date code(s) and Serial Number(s) of devices returned for correlation — If possible, please provide one or two “good” units
(Motorola’s and/or other vendor) for comparison:
7) Describe USER process that device(s) are questionable in:
___ Incoming component inspection {test system = ?}:
__ Design prototyping:
___ Board test/burn—in:
____ Other (please describe):

\

8) Please describe the device correlation operating parameters as completely as possible for device(s) in question:

> Describe all pin conditions (e.g. floating, high, low, under test, stimulated but not under test, whatever ...), including any input or
output loading conditions (resistors, caps, clamps, driving devices or devices being driven ...). Potentially critical information
includes:

__ Input waveform timing relationships
__ Input edge rates
__ Input Overshoot or Undershoot — Magnitude and Duration
___ Output Overshoot or Undershoot — Magnitude and Duration
> Photographs, plots or sketches of relevant inputs and outputs with voltages and time divisions clearly identified for all waveforms
are greatly desirable.
> Vg and Ground waveforms should be carefully described as these characteristics vary greatly between applications and test

systems. Dynamic characteristics of Ground and Vgc during device switching can dramatically effect input and internal
operating levels. Ground & Vo measurements should be made as physically close to the device in question as possible.

Are there specific circumstances that seem to make the questionable unit(s) worse? Better?
___ Temperature
___Vce
____ Input rise/fall time
___ Output loading (current/capacitance)
___ Others

> ATE functional data should include pattern with decoding key and critical parameters such as V¢, input voltages, Func step
rate, voltage expected, time to measure.

\
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SECTION V— MOTOROLA’S PHASE-LOCKED LOOP

WHERE ARE THE PHASE-LOCKED LOOP ICs?

To better serve our customers, we have moved all of the MECL Phase-Locked
Loop ICs to our High Performance Frequency Control Products (Hipercomm)
publication. The Hipercomm book (BR1334/D) can be ordered from the Motorola
Literature Distribution Center. Additionally, all of the PLL data sheets can be
accessed via Internet or through the Motorola MFax™ fax—back systems. See a
full listing of Motorola’s PLLs on page 1-30 of this book.

Motorola SPS World MFax System

Mfax Access:

Email: RMFAX0 @ email.sps.mot.com
Telephone: TOUCH-TONE (602) 244-6609 or 1-800-774—1848
WWW: http://Design—-NET.com — select the Mfax Icon.

A fax of complete, easy—to—use instructions can be obtained with a first-time phone
call into the system, entering your FAX number and then, pressing 1.

Motorola SPS World Marketing Internet Server

Motorola SPS’s Electronic Data Delivery organization has set up a World Wide Web Server to
deliver Motorola SPS’s technical data to the global Internet community. Technical data such as the
complete Master Selection Guide along with the OEM North American price book are available on
the Internet server with full search capabilities. Other data on the server include abstracts of data
books, application notes, selector guides, and textbooks. All have easy text search capability.
Ordering literature from the Literature Distribution Center is available on line. Other features of
Motorola SPS’s Internet server include the availability of a searchable press release database,
technical training information, with on-line registration capabilities, complete on-line access to the
Mfax system for ordering technical literature faxes, an on-line technical support form to send
technical questions and receive answers through email, information on product groups, full search
capabilities of device models, a listing of the Domestic and International sales offices, and links
directly to other Motorola world wide web servers. For more information on Motorola SPS’s Internet
server you can request BR1307/D from Mfax or LDC.

After accessing the Internet, use the following URL:
http://Design—NET.com

MECL Data

1-29

DL122 —Rev 6

MOTOROLA




Motorola’s Phase-Locked Loop ICs
Available in BR1334/D — Hipercomm

Temperature
Device Function Pins | DIP SM Range
Counters
MC12014 Counter Control Logic | 16 | rL - 0to +75°C
Detectors
MC12002 Analog Mixer 14 PL - -30to +85°C
MC12040 Phase-Frequency Detector 1420 | PL FN 0to +75°C
MCH/K12140 Phase-Frequency Detector 8 - D —40 to +70°C
Multivibrators
MC1658 Voltage Controlled Multivibrator 16 PL D,FN —30 to +85°C
MC12100 200MHz Voltage Controlled Multivibrator 20 DW, M, FN 0to +75°C
MC12101 130MHz Voltage Controlled Multivibrator 20 DW, M, FN 0to +75°C
Oscillators
MC1648 Voltage Controlled Oscillator 14 PL D,FN —30 to +85°C
MC12061 Crystal Oscillator 16 PL FN 0to +75°C
MC12147 Low Power Voltage Controlled Oscillator Buffer 8 - D, SD -40 to +85°C
MC12148 Low Power Voltage Controlled Oscillator 8 - D, SD —40 to +85°C
MC12149 Ultra Low Power Voltage Controlled Oscillator 8 - D, SD —40 to +85°C
Prescalers
MC12009 480MHz +5/6 Dual Modulus Prescaler 16 PL FN —30 to +85°C
MC12011 550MHz +8/9 Dual Modulus Prescaler 16 PL FN -30 to +85°C
MC12013 550MHz +10/11 Dual Modulus Prescaler 16 PL FN —30 to +85°C
MC12015 .| 225MHz +32/33 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12016 225MHz +P40/41 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12017 225MHz +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12018 520MHz +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12019 225MHz +20/21 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022A 1.1GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022B 1.1GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022LVA 1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022LVB 1.1GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12022SLA 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler 8 P D —-40 to +85°C
MC120225LB 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler 8 P D ~40 to +85°C
MC12022TSA 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler With 8 P D —40 to +85°C
On—Chip Output Termination
MC12022TSB 1.1GHz +64/65, +128/129 Low Power Dual Modulus Prescaler With 8 P D -40 to +85°C
On—Chip Output Termination
MC12022TVA 1.1GHz +64/65, +128/129 Low Voltage, Low Power Dual Modulus 8 P D —40 to +85°C
Prescaler With On—Chip Output Termination
MC12022TVB 1.1GHz +64/65, +128/129 Low Voltage, Low Power Dual Modulus 8 P D —40 to +85°C
Prescaler With On—Chip Output Termination
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Motorola’s Phase-Locked Loop ICs

Available in BR1334/D — Hipercomm (continued)

Temperature
Device Function Pins | DIP SM Range
Prescalers
MC12023 225MHz +64 Prescaler 8 P D 0to +70°C
MC12025 520MHz +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12026A 1.1GHz +8/9, +16/17 Dual Modulus Prescaler 8 P D —40 to +85°C
MC120268B 1.1GHz +8/9, +16/17 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12028A 1.1GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12028B 1.1GHz +32/383, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12031A 2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12031B 2.0GHz +64/65, +128/129 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12032A 2.0GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12032B 2.0GHz +64/65, +128/129 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12033A 2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12033B 2.0GHz +32/33, +64/65 Low Voltage Dual Modulus Prescaler 8 P D —40 to +85°C
MC12034A 2.0GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12034B 2.0GHz +32/33, +64/65 Dual Modulus Prescaler 8 P D —40 to +85°C
MC12036A 1.1GHz +64/65, +128/129 Dual Modulus Prescaler With Stand-By Mode 8 P D —40 to +85°C
MC12036B- 1.1GHz +64/65, +128/129 Dual Modulus Prescaler With Stand-By Mode 8 P D —40 to +85°C
MC12038A 1.1GHz +64/65, +127/128, +255/256 Low Power Dual Modulus 8 P D —40 to +85°C
Prescaler
MC12052A 1.1GHz +64/65, +128/129 Super Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
MC12053A 1.1GHz +64/65, +128/129 Super Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
With Stand-By Mode

MC12054A 2.0GHz +64/65, +128/129 Super Low Power Dual Modulus Prescaler 8 -~ D, SD —40 to +85°C
MC12058 1.1GHz +126/128. +254/256 Low Power Dual Modulus Prescaler 8 - D, SD —40 to +85°C
MC12066 1.3GHz +64/256 Prescaler 8 -~ D —40 to +85°C
MC12073 1.1GHz +64 Prescaler 8 P D 0to +70°C
MC12074 1.1GHz +256 Low—Power Prescaler 8 P D 0to +70°C
MC12075 1.3GHz +64 Prescaler 8 P D 0to +85°C
MC12076 1.3GHz +256 Prescaler 8 P D 0to +85°C
MC12078 1.3GHz +256 Prescaler 8 P D 0 to +85°C
MC12079 2.8GHz +64/128/256 Prescaler 8 P D -40 to +85°C
MC12080 1.1GHz +10/20/40/80 Prescaler 8 P D —40 to +85°C
MC12083 1.1GHz +2 Low Power Prescaler With Stand—By Mode 8 P D —40 to +85°C
MC12089 2.8GHz +64/128 Prescaler 8 P D —40 to +85°C
MC12090 750MHz +2 UHF Prescaler (Not Recommended for New Designs) 16 PL - 0to +75°C
MC12093 1.1GHz +2/4/8 Low Power Prescaler With Stand-By Mode 8 - D, SD —40 to +85°C
MC12095 2.5GHz +2/4 Low Power Prescaler With Stand—-By Mode 8 - D, SD —40 to +85°C
MC12098 2.5GHz +8192 Prescaler 8 - D —40 to +85°C
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Motorola’s Phase—-Locked Loop ICs
Available in BR1334/D — Hipercomm (continued)

Temperature
Device Function Pins | DIP SM Range

Synthesizers
MC12179 500-2800MHz Single Channel Frequency Synthesizer 8 - D —40 to +85°C
MC12181 125-1000MHz Frequency Synthesizer 16 - D —40 to +85°C
MC12202 1.1GHz Serial Input Synthesizer 16,20 - D, DT —40 to +85°C
MC12206 2.0GHz Serial Input Synthesizer 16,20 - D, DT —40 to +85°C
MC12207 2.0GHz Serial Input Synthesizer 16,20 - M, DT —40 to +85°C
MC12210 2.5GHz Serial Input Synthesizer 16,20 | - D, DT -40 to +85°C
MOTOROLA 1-32 MECL Data
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MECL 10H
INTEGRATED CIRCUITS

MC10H100 SERIES
0TO 75°C
Function Selection — (0 to +75°C)
| Function 1 Device | Case ]
NOR Gate
Quad 2-Input with Strobe MC10H100 620, 648, 775
' F Devi
Quad 2-input MC10H102 620,648, 775 | unction | hddad case |
Triple 4-3-3 Input MC10H106 620, 648, 775 Transceivers
Dual 3-Input 3-Output MC10H211 620, 648, 775 4-Bit Differential ECL Bus to TTL Bus
OR Gate Transceiver MC10/10H680 776
Hex ECL-TTL Transceiver w/Latches MC10/10H681 776
Quad 2-Input MC10H103 620, 648, 775
Dual 3-Input 3-Output MC10H210 620, 648, 775 Data Selector Multiplexer
AND Gates Quad Bus Driver/Receiver with 2-to—1
[[Quad ano [ wmctonios [ 620,648,775 | Q?;;’;t '[‘f‘:';‘mz:i’:lexers MC10H330 758,724,776
Complex Gates (Noninverting) MC10H158 620, 648, 775
Quad ORINOR MC10H101 620, 648, 775 Quad 2-Input Multiplexers (Inverting) MC10H159 620, 648, 775
Triple 2-3-2 Input OR/NOR MC10H105 620, 648, 775 8-Line Multiplexer MC10H164 620, 648, 775
Triple Exclusive OR/NOR MC10H107 620, 648, 775 Quad 2-Input ‘Multlplaxer Latch MC10H173 620, 648, 775
Dual 4-5 Input ORINOR MC10H109 620, 648, 775 Dual 4-1 Multiplexer MC10H174 620, 648, 775
Quad Exclusive OR MC10H113 620, 648, 775 Counters
Dual 2-Wide OR-AND/OR-AND INVERT MC10H117 620, 648, 775 - -
4-Wide OR-AND/OR-AND INVERT MC10H121 620, 648, 775 Universal Hexadecimal MC10H136 | 620, 648, 775 I
Hex Bufter w/Enable MC10H188 620, 648, 775 Binary Counter MC10HO16 620, 648,775
Hex Inverter w/Enable MC10H189 620, 648, 775 Arithmetic Functions
Translators Look Ahead Carry Block MC10H179 620, 648, 775
Quad TTL to MECL MC10H124 620, 648, 775 Dual High Speed Adder/Subtractor MC10H180 620, 648, 775
Quad MECL to TTL MC10H125 620, 648, 775 4-Bit ALU MC10H181 724, 758, 776
Quad MECL~to-TTL Translator, Single
Power Supply (-5.2 V or +5.0 V) MC10H350 620, 648, 775 Special Function
Quad TTL/NMOS to MECL Translator MC10H351 732,738,775 4-Bit Universal Shift Register MC10H141 620, 648, 775
Quad CMOS to MECL Translator MC10H352 732,738,775 16 x 4 Bit Register File MC10H145 620, 648, 775
Quad TTL to MECL, ECL Strobe MC10H424 620, 648, 775 5-Bit Magnitude Comparator MC10H166 620, 648, 775
9-Bit TTL-ECL Translator MC10H/100H600 776 Quad Bus Driver/Receiver with
9-Bit ECL-TTL Translator MC10H/100H601 776 Transmit and Receiver Latches MC10H334 732,738, 775
9-Bit Latch/TTL-ECL Translator MC10H/100H602 776 4—Qit ECL-TTL Load Reducing DRAM .
9-Bit Latch/ECL-TTL Translator MC10H/100H603 776 Driver MC10H/100HE60 776
Registered Hex TTL-ECL Translator MC10H/100H604 776 Memories
Registered Hex ECL~TTL Transator MC10H/100H605 776 - - -
Registered Hex TTL-PECL Translator MC10H/100HE06 776 |16 x 4 Bit Register File | wmeciontas 620,648,775 _|
Registered Hex PECL-TTL Translator MC10H/100H607 776 Bus Driver (25 ohm outputs)
Recelvers Triple 4-3-3 Input Bus Driver
Quad Line Receiver MC10H115 620, 648, 775 (25 Ohms) MC10H123 620, 648, 775
Triple Line Receiver MC10H116 620, 648, 7518, Quad Bus Driver/Receiver with 2-to-1
775 Output Multiplexers MC10H330 724,758,776
Dual Bus Driver/Receiver with 4—to—1
Flip-Flop Latches Output Multiplexers MC10H332 732,738, 775
Dual D Latch MC10H130 620, 648, 775 Quad Bus Driver/Receiver with
Dual D Master Slave Flip-Flop MC10H131 620, 648, 775 Transmit and Receiver Latches MC10H334 732,738, 775
Dual J—K Master Slave Flip—Flop MC10H135 620, 648, 775 OR/NOR Gate
Hex D Flip-Flop MC10H176 620, 648, 775
Quint Latch MCIOHITS 620, 648, 775 | Dual 4-5 input ORMNOR Gate | McioHz09 620,648,775 |
Hex D Flip-Flop w/Common Reset MC10H186 620, 648, 775 Clock Drivers
Encoders Decoders . 68030/40 ECL-TTL Clock Driver MC10/100HG40 776
Binary to 1-8 (Low) MC10H161 620, 648, 775 Single Supply PECL~ECL 1:9 Clock 776
Binary to 1-8 (High) MC10H162 620, 648, 775 Distribution MC10/100H641
Dual Binary to 1-4 (Low) MC10H171 620, 648, 775 68030/40 ECL-TTL Clock Driver MC10/100H642 776
Dual Binary to 14 (High) MC10H172 620, 648, 775 Dual Supply ECT-TTL 1:8 Clock Driver MC10/100H643 776
8~Input Priority Encoder MC10H165 620, 648, 775 68030/40 PECL-TTL Clock Driver MC10/100H644 775
Parity Chacker 1:9 TTL Clock Driver MC10H645 776
PCL-TTL-TTL 1:8 Clock Distribution
| 12-Bit Parity Generator/Checker | wmcioHteo | 620,648,775 | Chip MC10/100H646 776
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MECL 10H INTRODUCTION

Motorola’s MECL 10H family features 100% improvement
in propagation delay and clock speeds while maintaining
power supply current equal to MECL 10K. This MECL family
is voltage compensated which allows guaranteed dc and
switching parameters over a 5% power supply range. Noise
margins of MECL 10H are 75% better than the MECL 10K
series over the 5% power supply range. MECL 10H is
compatible with MECL 10K and MECL I, a key element in
allowing users to enhance existing systems by increasing the
speed in critical timing areas. Also, many MECL 10H devices
are pinout/functional duplications of the MECL 10K series
devices.

FIGURE 1 — MECL 10K versus MECL 10H GATE DESIGN

The schematics in Figure 1 compare the basic gate
structure of the MECL 10H to that of MECL 10K devices. The
gate switch current is established with a current source in the
MECL 10H family as compared to a resistor source in MECL
10K. The bias generator in the MECL 10K device has been
replaced with a voltage regulator in the MECL 10H series. The
advantages of these design changes are: current-sources
permit-matched collector resistors that yield correspondingly
better matched delays, less variation in the output-voltage
level with power supply changes, and matched output—
tracking rates with temperature. These circuit changes

increase complexity at the gate level; however, the added
performance more than compensates.

The MECL 10H family is being fabricated using Motorola’s
MOSAIC | (Motorola Oxide Self Assigned Implanted Circuits).
The switching transistor’s geometries obtained in the
MOSAIC | process show a two-fold improvement in fr, a
reduction of more than 50% in parasitic capacitance and a
decrease in device area of almost 76%.

FIGURE 2 — MOSAIC versus MECL 10K SWITCHING
TRANSISTOR GEOMETRY

With improved geometry, the MECL10H switching
transistors (left) are one-seventh the size of the older
MECL 10K transistors (right). Along with the smaller
area comes an improved fT and reduced parasitic
capacitances.

MEGL 10H MECL 10K
Alaln [ l I 'nn [
16 i 2MILS |1
sl U LU ||
k—— 37 u——-b
3.35(85p)
EMITTER3 X8t EMITTER 0.15x 0.8 MILS
2 (dux20p)
DEVICE AREA = 592 DEVICE AREA = 6.7 MIL 2
(432342)
f7 = 35GHz fr = 16GHz
Ccp = 0.16 pF Ccp = 046 pF
Cgp = 0.07pF Ceg = 0.18pF
Cgg = 0.18pF Ccg = 0.83pF

Figure 2 illustrates the relative size difference between the
junction isolated transistor of MECL 10K and the MOSAIC |
transistor of MECL 10H. This suggests that performance
could be improved twofold at lower power levels. However, at
the gate level, the power of the output transistor cannot be
reduced without sacrificing output characteristics because of
the 50 ohm drive requirements of MECL. In more complex
functions, where part of the delay is associated with internal
gates, MECL 10H devices use less power than the equivalent
MECL 10K devices and provide an even more significant
improvement in ac performance.

Table 1. — TYPICAL FAMILY CHARACTERISTICS FOR

MECL Data
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10K AND 10H CIRCUITS
10K 10H

Propagation delay (ns) 2.0 1.0
Power (mW) 25 25
Power-speed product (pJ) 50 25
Rise/fall times (ns) (20-80%) 2.0 1.0
Temperature range (°C) -30to+85 |0to +75
Voltage regulated No Yes
Technology Junction Oxide

isolated isolated
VEg=-5.2V
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Supply & Temperature Variation

MECL 10H temperature and voltage compensation is
designed to guarantee compatibility with MECL 10K, MECL
I1l, MECL Memories and the MC10900 and Macrocell Array
products. Table 1 summarizes some performance
characteristics of the MECL 10K and 10H logic families in a
16—pin DIP. The MECL 10H devices offer typical propagation
delays of 1.0 ns at 25 mW per gate when operated froma VEg
of 5.2 V. The resuiting speed—power product of 25 picojoules
is one of the best of any ECL logic family available today.

The operating temperature range is changed from —30°C to
+85°C of the MECL 10K family to the narrower range of 0°C
to 75°C for MECL 10H. This change matches the constraints
established by the memory and array products. Operation at
~30°C would require compromises in performance and power.
With few exceptions, commercial applications are satisfied by
0°C min.

Table 2. — MECL 10H AC SPECIFICATIONS

AND TRACKING
0°C 25°C 75°C
Parameter | Min TypMax | MinTypMax | Min Typ Max | Units
tPp 0.4 1.0 15 04 1.0 1.6 04 1.0 1.7 ns
Min  Max Min Max Min  Max
tR (20-80%) | 0.5 1.5 0.5 1.6 0.5 1.7 ns
tF (20-80%) | 0.5 1.5 05 1.6 0.5 1.7 ns
VEg=-5.2V 5%
Propagati Delay Delay variation
Parameter | delay (ns)* | vstemp (ps/°C) vs supply (ps/V)
Typ  Max | Typ Max Typ Max
10K 2.0 29 20 7.0 80
tPD
10H 1.0 1.5 0.5 4.0 0 0

*Veg =-6.2V, Temp = 25°C

AC specifications of MECL 10H products appear in Table 2.
In the MECL 10H family, all ac specifications have guaranteed
minimums and maximums for extremes of both temperature
and supply — a firstin ECL logic. In addition, flip flops, latches
and counters will have guaranteed limits for setup time, hold
time, and clock pulse width. The limits in Table 2 are
guaranteed for a power supply variation of +5%. MECL 10K
typically has a propagation delay (tpp) variation of 80 ps/V with
no guaranteed maximum. The typical variation in tpp for
MECL 10H circuits is only 38 ps typically over the entire
specified temperature range and power—supply tolerance,
and is guaranteed not to exceed 300 ps.

The improved performance in temperature over MECL 10K
are a result of the internal voltage regulator. The primary
difference being the flatter tracking rate of the output “0” level
voltage (VoL ). This difference does not affect the compatibility
with existing MECL families.

Changes in output “1” level voltages (VoH) with supply
variations are 10 mV/V less for the MECL 10H family. VOH
varies with the supply, primarily because of changes in chip
temperature caused by the changes in power dissipation.
However, the currentin the MECL 10H circuits remains almost
constant with supply changes, since the circuits are voltage
compensated and use current sources for all internal emitter
followers. Threshold voltage (VBB) and output “0” level

Table 3. — LOGIC LEVEL DC TRACKING RATE FOR

10K AND 10H CIRCUITS
Min Typ Max
AVQH/AT 10H 1.2 13 15
(mV/°C) 10K 1.2 1.3 15
AVBR/AT 10H 0.8 1.0 1.2
" (mV/C) 10K 0.8 1.0 1.2
AVQL/AT 10H (] 0.4 0.6
(mV/°C) 10K - 035 0.5 0.756
0.75 1.0 1.55
AVOH/AVEE 10H —20 0
(mV/V) 10K -30 0
AVBB/AVEE 10H 0 10 25
(mV/V) 10K 110 150 190
AVOL/AVEE 10H 0 20 50
(mV/V) 10K 200 250 320

voltage (VL) variations are shown with respect to MECL 10K
in Table 3. In both cases voltage compensation has reduced
the variations significantly.

Noise Margin Considerations

Specification of input voltage levels (V)HA, VILA) are
changed from those of MECL 10K resulting in improved noise
margins for MECL 10H.

The MECL 10K circuits have two sets of output voltage
specifications (VOH, VOHA, and VoL, VOLA)- Thefirst output
voltage specification in each set (VoH and VQL) are
guaranteed maximum and minimum output levels for typical
input levels. The second specification in each set (VoHA and
VOLA) is the guaranteed worst-case output level for input
threshold voltages. System analysis for worst-case noise
margin considers VoHA and VQLA only. The MECL 10H
family has only one set of output voltages (VoH and VoL ) with
minimum and maximum values specified. The minimum value
of VoH and the maximum value for VoL of the MECL 10H
family is synonymous with the VoA and VLA specifications
of MECL 10K family.

The VoH values for the MECL 10H circuits are equal to or
better than the MECL 10K levels at all temperatures. Input
threshold voltages (VI|HA and V||_A, which are synonymous
with VIH min and V|L max for 10H) are also improved and

Table 4. — NOISE MARGIN versus

MOTOROLA
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POWER-SUPPLY CONDITIONS
VEE VEE VEE
-10% -5% VEE +5%
Parameter Typ Min [Typ Min | Typ Min | Typ Min
Noise Margin | 10H | 224 150 } 227 150 | 230 150 |.233 150
High
VNH (mV) 10K | 127 47 | 166 86 | 205 125|241 164
Noise Margin | 10H | 264 150 (267 150 | 270 150 | 273 150
Low
VNL (mV) 10K [223 103 | 249 129 | 275 155|301 181
*Temp =0 to 75°C
MECL Data
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guaranteed V)HA has been decreased by 25 mV over the
entire operating temperature range, resulting in a “1” level
noise margin of 150 mV (compared to 125 mV for MECL 10K
circuits). V|_A has been decreased by 5.0 mV, providing a “0”
level noise margin equal to the “1” level noise margin. The VoL
minimum of the MECL 10H is more negative than for MECL
10K (—1950 mV instead of —1850 mV). The VQo_level for the
MECL 10K family was selected to ensure that the gate would
not saturate at high temperatures and high supply voltages.
The reduction in operating temperature range for the MECL
10H family and the improvement in tracking rate allow the
lower VoL level. The change in this level does not affect
system noise margins. Although some of the interface levels
change with temperature, the changes in voltage levels are
well within the tolerance ranges that would keep the families
compatible. Table 4 lists some noise margins for VEEg supply
variations.

The compatibility of MECL 10H with MECL 10K may be
demonstrated by applying the tracking rates in Table 3 to the
dc specifications. The method for determining compatibility is
to show acceptable noise margins for MECL 10H, MECL 10K
and mixed MECL 10K/MECL 10H systems. The assumption
is that the families are compatible if the noise margin for a
mixed system is equal to or better than the same system using

only the MECL 10K series.

Using an all MECL 10K system as a reference, three
possible logic mixes must be considered: MECL 10K driving
MECL 10H; MECL 10H driving MECL 10K; and MECL 10H
driving MECL 10H. The system noise margin for the three
configurations can now be calculated for the following cases
(See Figure 3):

In Case 1, the system uses multiple power supplies, each
independently voltage regulated to some percentage
tolerance. Worst—case is where one device is at the plus
extreme and the other device is at the minus extreme of the
supply tolerance.

In Case 2, a system operates on a single supply or several
supplies slaved to a master supply. The entire system can
drift, but all devices are at the same supply voltage.

In Case 3, a system has excessive supply drops
throughout. Supply gradients are due to resistive dropsin VEg
bus.

The analysis indicates that the noise margins for a MECL
10K/10H system equal or exceed the margins for an all 10K
system for supply tolerance up to +5%. The results of the
analysis are shown in Figure 3.

FIGURE 3 — NOISE MARGIN versus POWER-SUPPLY VARIATION

Case 1 Case 2 Case 3
150 D 150 D 150 D
130 |- 8 130 |- 130 k= B
w310 w3 b >5% =R 5%
@ | A&C 9 | o | A&C
Sz 0r Sz 90 S0
B> 700 c B> 0k A&C 55 oL
g8 25 g8
ggso- A % 50| B Sx o} c
= o =gl = ) A
5% A75%  “10% B
E ol Ll L I | 1 ] 10 1 1 1 1
0 01 02 03 0.4 05 06 07 08 09 10 0o -2 10 o -2 -10
ABSOLUTE VALUE OF Vgg GRADIENT—V Vgg REGULATION RELATIVE TO ~5.2V —% Vg GRADIENT RELATIVE TO-52V —%

A. MECL 10K DRIVING MECL 10K B. MECL 10K DRIVING MECL 10H C. MECL 10H DRIVING MECL 10K D. MECL 10H DRIVING MECL 10H
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SEMICONDUCTOR TECHNICAL DATA

4-Bit Binary Counter

The MC10HO016 is a high-speed synchronous, presettable, cascadable
4—bit binary counter. It is useful for a large number of conversion, counting and

digital integration applications.

¢ Counting Frequency, 200 MHz Minimum
o Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)

MC10HO16

* Voltage Compensated L SUFFIX
¢ MECL 10K—-Compatible CERAMIC PACKAGE
» Positive Edge Triggered CASE 620-10
P SUFFIX
MAXIMUM RATINGS PLASTIC PACKAGE
Characteristic Symbol Rating Unit CASE 648-08
Power Supply (Vg = 0) VEE -8.0t0 0 Vdc FN SUFFIX
Input Voltage (VoG =0 v 0toV, Vde PLCC
P ge (Voc=0) | EE CASE 77502
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C DIP
— Ceramic —55 to +165
PIN ASSIGNMENT
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V £5%) (See Note)
0° 25° 75° A
Characteristic Symbol | Min | Max | Min | Max | Min | Max | unit veer [} 1 t6 [ ] Voce
Power Supply Current IE — 126 — 115 — 126 mA Q1 [: 2 15 :‘ Q2
Input Current High linH HA
All Except MR — |40 | — | 265 | — 265 @ [s u[] os
Pin 12MR -_ 1190 — 700 - 700 T E 4 13 3 cP
Input Current Low linL 0.5 — 0.5 — 0.3 — pA _
High Output Voltage Von | —1.02 | -0.84 | -0.98 | -0.81 | 0.92 | 0.735 | Vde PE[]s 2] MR
Low Output Voltage VoL |-195|-1.63 | -1.95 | -1.63 | -1.95 | -1.60 | Vdc CE [: 6 1 :| P3
High Input Voltage Vi ~1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
gh Inp g H PO I: 7 10 :I p2
Low Input Voltage ViL ~-1.95 | -1.48 | -1.95 | -1.48 | -1.95 | -1.45 | Vdc .
AC PARAMETERS vee [ e o[ ] Pt
Pncaﬁi?(a‘t;og Delay pd 1.0 24 1.0 25 10 27 ns Pin assignment is for Dual-in-Line Package.
Clock to TG 0'7 2' 4 0'7 2'5 0'7 2:6 For PLCC pin assignment, see the Pin Conversion
MRtoQ 07 | 24 | 07 | 25 | 07 | 28 Tables on page 6-11.
Set~up Time tset ns
Pp to Clock 2.0 — 2.0 — 2.0 -
CE or PE to Clock 25 — 25 — 25 —
Hold Time thold ns TRUTH TABLE
Clock to Ppy 1.0 — 1.0 - 1.0 —_ —T
Clock to CE or PE 0.5 - 05 - 0.5 - CE| PE| MR | CP Function
Counting Frequency feount 200 — 200 — 200 —_ MHz LfL L | Z | Load Parallel (P to Qp)
Rise Time t 05 | 20 | o5 | 21 0.5 22 ns H] L | L Z| LoadParalel(PtoQp)
L|H L Z | Count
Fall Time t 05 | 20 | o5 | 21 | o5 | 22 ns alul !l z1Hod
NOTE: X1 X L | ZZ | Masters Respond;
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, Slaves Hold
afterthermal equilibrium has been established. The circuitis in atest socket or mounted on a printed circuit X | X H X | Reset(Qp=LOW,
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a Tc =HIGH)
50—ohm resistor to —2.0 volts.

9/96

Z =Clock Pulse (Low to High); ZZ = Clock Pulse (High to Low)

Features include assertion inputs and outputs on each
of the four master/slave counting flip~flops. Terminal
count is generated internally in a manner that allows
synchronous loading at nearly the speed of the basic
counter.

© Motorola, Inc. 1996
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4~Bit Binary Counter Logic Diagram
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Note that this diagram is provided for understanding of logic operation only. It should not be used for evaluation of
propagation delays as many gate functions are achieved internally without incurring a full gate delay.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input NOR Gate
-
With Strobe MC10H100
The MC10H100 is a quad NOR gate. Each gate has 3 inputs, two of which
are independent and one of which is tied common to all four gates.
* Propagation Delay, 1.0 ns Typical
¢ 25 mW Typ/Gate (No Load)
e Improved Noise Margin 150 mV (Over Operating Voltage and L SUFFIX
Temperature Range) CERAMIC PACKAGE
¢ Voltage Compensated CASE 620-10
o MECL 10K-Compatible
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
MAXIMUM RATINGS FN SUFFIX
Characteristic Symbol Rating Unit W PLCC
CASE 775-02
Power Supply (Vcc =0) VEE -8.0t0 0 Vdc
Input Voltage (Vg = 0) Vi 0to VEg Vdc
Output Current— Continuous lout 50 mA
— Surge 100 LOGIC DIAGRAM
Operating Temperature Range TA 0to +75 °C 4
Storage Temperature Range — Plastic Tstg —55t0 +150 °C 5 % 2
— Ceramic -5510 +165
6 —
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) 7 3
0° 25° 75° 9
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit 113 14
Power Supply Current IE — 29 — 26 — 29 mA
Input Current High linH 1A 12 % 15
Pin9 — 900 — 560 — 560 13
All Other Inputs — | 500 | — | 310 — 310 2-415+9 Veo=PINT1
Input Current Low inL 05 ] — ]os ] — |03 | — |pA \\;ccz =P m 16
High Output Voltage VOH |-1.02|-0.84 |—0.98 |-0.81 | -0.92 | -0.735 | Vdc EE=
Low Output Voltage VoL |-1.95|-1.63|-1.95]-1.63 |-1.95| -1.60 | Vdc
i DIP
High Input Voltage V -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
o7 TP I PIN ASSIGNMENT
Low Input Voltage ViL -1.95|-1.48 | -1.95 | -1.48 | -1.95 | -1.45 | Vdc
AC PARAMETERS vee I: q 16 r_—l Voes
Propagation Delay tod ns P N
Pin 9 Only 065 | 1.6 0.7 1.7 0.7 1.8 Aout l: 2 15 :] Dout
Exclude Pin 9 0.4 1.3 |1 045 | 1.35 | 0.5 1.5 BouT |: 3 14 :‘ Tout
Rise Time t 0.5 2.0 0.5 21 | 05 2.2 ns b
Fall Time % | 05 ] 20 |05 |21 |05 | 22 | ns a4 3] on
NOTE: AN []s 2] ] Dy
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed BN E 6 1 :l CiN
circuitboard and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through
a 50—ohm resistor to —2.0 volts. BIN E 7 10 :l CIN
V 8 9 COMMON
EE E :) INPUT
(A, B,C,D)
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad OR/NOR Gate

The MC10H101 is a quad 2—-input OR/NOR gate with one input from each
gate common to pin 12. This MECL 10H part is a functional/pinout duplication of
the standard MECL 10K family part, with 100% improvement in propagation
delay, and no increases in power—supply current.

* Propagation Delay, 1.0 ns Typical

e Power Dissipation 25 mW/Gate (same as MECL 10K)

o |mproved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

» Voltage Compensated

o MECL 10K-Compatible

MAXIMUM RATINGS

MC10H101

Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8.0t0 0 Vde
Input Voltage (Vcc = 0) \] Oto VEE Vde
Output Current— Continuous lout 50 mA
— Surge . 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE — 29 — 26 — 29 mA
Input Current High linH — 425 - 265 —_ 265 RA
(Pin 12 only) —_ 850 — 535 —_ 535
Input Current Low linL 0.5 - 0.5 - 0.3 - HA
High Output Voltage VoH |-1.02|-0.84 |-0.98 | -0.81 [-0.92 | -0.735 | Vdc
Low Output Voltage VoL |[-195|-1.63|-1.95|-1.63(-1.95| ~1.60 | Vdc
High Input Voltage Vi |-1.17|-0.84 |-1.13 |-0.81 |-1.07 | -0.735 | Vdc
Low Input Voltage ViL |-195|-1.48|-1.95|-1.48 [-1.95| -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Pin 12 Only 0.5 1.6 0.5 1.6 0.5 1.7
Exclude Pin 12 05 | 145 | 05 1.5 0.5 1.6
Rise Time tr 0.5 2.1 0.5 22 0.5 2.3 ns
Fall Time tf 0.5 2.1 05 | 22 0.5 2.3 ns

NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through
a 50-ohm resistor to —2.0 volts.

3/93
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L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
R CASE 775-02
LOGIC DIAGRAM
4 2
5
7 3
6
10 14
1
13 15
12 9
Veoi=PIN1
Vecz =PIN 16
VEg=PIN8
DIP
PIN ASSIGNMENT
—
veer [ 1 16| ] Vece
Aout [ ]2 15 ] Dour
BouT I: 3 14 tl Cout
AN I: 4 13 :' DiN
COMMON
Aout []5 2] wpyr
Bout [_| 6 1] Cour
N []7 10 ] cn
vee [| 8 9 [] oour

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input NOR Gate

The MC10H102 is a quad 2—-input NOR gate. The MC10H102 provides one
gate with OR/NOR outputs. This MECL 10H part is a functional/pinout
duplication of the standard MECL 10K family part, with 100% improvement in
propagation delay, and no increases in power— supply current.

» Propagation Delay, 1.0 ns Typical

¢ Power Dissipation 25 mW/Gate (same as MECL 10K)

e |mproved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

* Voltage Compensated

» MECL 10K—Compatible

MAXIMUM RATINGS

MC10H102

L SUFFIX
CERAMIC PACKAGE
CASE 620~-10

P SUFFIX
PLASTIC PACKAGE
CASE 648-08

FN SUFFIX
PLCC
CASE 775-02

LOGIC DIAGRAM

Veeoy =PINT
Veez=PIN16
VEE=PIN8

Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8.0to 0 Vdc
Input Voltage (Vo = 0) \i Oto VEE Vdc
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE — 29 — 26 — 29 mA
Input Current High linH — 425 — 265 — 265 pA
Input Current Low linL 0.5 - 0.5 — 0.3 - HA
High Output Voltage VoH |(-1.02|-0.84 |-0.98 |-0.81 |-0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | —1.07 | -0.735 | Vdc
Low Input Voltage ViL -1.95(-1.48 |-1.95|-1.48 | -1.95 | —1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd 0.4 1.25 0.4 1.25 0.4 1.4 ns
Rise Time tr 0.5 1.5 0.5 1.6 | 0.55 1.7 ns
Fall Time t 0.5 1.5 0.5 1.6 | 055 1.7 ns

NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through
a 50-ohm resistor to -2.0 volts.

3/93

© Motorola, Inc. 1996 2-10

DIP
PIN ASSIGNMENT

Veet 1 16
Aout
Bout

AN

AN

Veez
Dout
Cout
DN
Din

2 15
3 14
13
5 12
BN CIN
CiN

Dout

BN

OOaAamorrn
NN

VEE

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input OR Gate

The MC10H103 is a quad 2-input OR gate. The MC10H103 provides one MC1 OH 1 03
gate with OR/NOR outputs. This MECL 10H part is a functional/pinout
duplication of the standard MECL 10K family part, with 100% improvement in
propagation delay, and no increases in power— supply current.

* Propagation Delay, 1.0 ns Typical
e Power Dissipation 25 mW/Gate (same as MECL 10K)

e Improved Noise Margin 150 mV (Over Operating Voltage and L SUFFIX
Temperature Range) CERAMIC PACKAGE
« Voltage Compensated CASE 620-10
¢ MECL 10K—Compatible
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
MAXIMUM RATINGS W FN P
Characteristic Symbol Rating Unit = CASE 775-02
Power Supply (Vcc =0) VEE -8.0to 0 Vde
Input Voltage (Vg =0) \ 0to VEg Vdc
Output Current— Continuous lout 50 mA LOGIC DIAGRAM
— Surge 100
Operating Temperature Range TA Oto +75 °C 4 :D'—— )
Storage Temperature Range — Plastic Tstg -55 to +150 °C 5
— Ceramic 55 to +165 °C 6
3
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V £5%) (See Note) 7 m
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit 13 9
Power Supply Current I — |2 | — |26 | — 29 | mA 10 m “
Input Current High linH — | 425 | — [265 | — | 265 | pA 1 -
Input Current Low linL 0.5 —_ 0.5 — 0.3 - pA
High Output Voltage VoH |-1.02]-0.84[-0.98]-0.81[-0.92[-0.735 | vdc 3001 =Em }6
Low Output Voltage | VoL |-1.95 |—1.63 | —1.95 | —1.63 | -1.95 | —1.60 | Vdc Ve Pig
High Input Voltage ViH |-1.17|-0.84 [-1.13 | -0.81 [-1.07 [ -0.735 | Vdc
Low Input Voltage ViL -1.95|-1.48 | -1.95|-1.48 | -1.95 | —1.45 | Vdc
DIP
AC PAR
AMETERS PIN ASSIGNMENT
Propagation Delay tpd 0.4 1.3 0.4 13 | 045 1.45 ns
Rise Time tr 0.5 1.7 0.5 1.8 0.5 19 ns v ‘j | ~ 6 :l v
Fall Time % |05 | 17 |05 | 18 | 05 | 19 | ns cet cez
NOTE: AouT l: 2 15[ ] Cour
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket ormounted on a printed circuit Bout [: 3 14 :I Dout
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a
50~ohm resistor to —2.0 volts. AN I: 4 13 :’ CiIN
an []s 2] o
BiN E 6 1 :I DIN
BN [ 7 10 ] DN
vee [ 8 9 [ ] Cout
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93
@ MOTOROLA
© Motorola, Inc. 1996 2-11 REV 5




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input AND Gate

The MC10H104 is a quad 2—input AND gate. One of the gates has both
AND/NAND outputs available. This MECL 10H part is a functional/pinout
duplication of the standard MECL 10K family part, with 100% improvement in
propagation delay, and no increase in power— supply current.

MC10H104

o Propagation Delay, 1.0 ns Typical

Power Dissipation 25 mW/Gate (same as MECL 10K)

e Improved Noise Margin 150 mV (Over Operating Voltage and L SUFFIX
Temperature Range) CERAMIC PACKAGE
« Voltage Compensated CASE 620-10
o MECL 10K-Compatible
N P SUFFIX
PLASTIC PACKAGE
CASE 648-08
MAXIMUM RATINGS v NS
Characteristic Symbol Rating Unit CASE 775-02
Power Supply (Vo =0) VEE -8.0t0 0 Vdc
Input Voltage (Vg = 0) Vi 0to VEE Vde
Output Current— Continuous lout 50 mA LOGIC DIAGRAM
— Surge 100
Operating Temperature Range TA 0to+75 °C 4 jD'— 5
Storage Temperature Range — Plastic Tstg —-55to +150 °C 5
— Ceramic —55to +165 °C 5 j‘}
3
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5%) (See Note) 7
0 25° 75° 10 r_:[} 1
Characteristic | Symbol | Min | Max | Min | Max | Min | Max | Unit 1
Power Supply Current e — |39 | — | 38 | — 39 | mA 12 m 9
Input Current High linH — 425 — 265 — 265 HA 18 15
Input Current Low linL 0.5 — 0.5 — 0.3 — MA Voot =PIN1
High Output Voltage VoH |-1.02|-0.84 |-0.98 | -0.81 |-0.92 | -0.735 | Vdc Voo =PIN 16
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc VEE=PIN8
High Input Voltage ViH [-1.17]-0.84 [-1.13 | -0.81 [ -1.07 [ -0.735 | Vdc
Low Input Voltage Vi [-1.95]-1.48|-1.95[-148 |-1.95] -1.456 | Vdc oip
AC PARAMETERS PIN ASSIGNMENT
Propagation Delay tpd 0.4 16 | 045 ) 1.75 | 0.45 1.9 ns U
Rise Time t 05 | 1.6 | 05 | 1.7 | 05 | 18 | ns veer [t 18] ] veee
Fall . K K 7 K 1.

N;:E'ﬁme tf 0.5 1.6 0.5 1 0.5 8 ns AouT E 2 15 :l Dout
EacI; MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, Bout E 3 14 :] Cout
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit :
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through AN |: 4 13 :I DIN
a 50—ohm resistor to ~2.0 volts.

AN [: 5 12 :I DN
BN l: 6 1 CIN
BIN |_: 7 1] ] o
vee [ |8 9 [] Dour

9/96
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Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Triple 2-3-2-Input OR/NOR
Gate | MC10H105

The MC10H105 is a triple 2-3—-2-input OR/NOR gate. This MECL 10H part
is a functional/pinout duplication of the standard MECL 10K family part, with

100% improvement in propagation delay, and no increases in power—supply
current.

* Propagation Delay, 1.0 ns Typical

L SUFFIX
o Power Dissipation 25 mW/Gate (same as MECL 10K) CERAMIC PACKAGE
e Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620-10
Temperature Range)
* Voltage Compensated P SUFFIX
¢ MECL 10K-Compatible PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vo =0) VEE -8.0t0 0 Vdc LOGIC DIAGRAM
Input Voltage (Vcc =0) \ 0to VEE Vdc
Output Current— Continuous lout 50 mA 4 :m 3
— Surge 100 5 2
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C 13 6
— Ceramic ~55 to +165 °C 1 7

ELECTRICAL CHARACTERISTICS (VEE = —5.2 V +5%) (See Note)

Characteristic Symbol | Min | Max | Min | Max | Min | Max [ Unit 12 15
Power Supply Current IE — 23 — 21 —_ 23 mA
Input Current High linH — 425 | — 265 — 265 [A Voot =PIN
Input Current Low linL 05 | — o5 | — | 03 — 7y xccz=P mw
High Output Voltage VOH |-1.02 |—-0.84 |-0.98 | -0.81 |-0.92 | -0.735 | Vdc EE=
Low Output Voltage VoL |-195|-1.63|-1.95|-1.63|-1.95] -1.60 | Vdc
High Input Voltage Vi |-1.17|-0.84 | -1.13 | -0.81 [ -1.07 | -0.735 | Vdc DIP
Low Input Voltage ViL |-1.95|-1.48]-1.95]|-1.48 [-1.95 | —1.45 | vdc PIN ASSIGNMENT
AC PARAMETERS — U |
Propagation Delay tod 04 | 12 | 04 | 12 | 04 1.3 ns Vet L—_: 1 16 :I Veca
Rise Time tr 05 | 15 [o5 [ 16 [ 05 | 17 | ns aout [ 2 15| ] Cour
‘1 Fall Ti 1 . K . . . 7 T Py
NoaTE ime f 0.5 1.5 0.5 1.6 0.5 1 ns AoUT E 3 14:1 CouT
Eac):nMECL10Hseriescircuithasbeendesignedmmeetthedcspeciﬁcationsshown in the test table, AN E 4 13 ___| CIN
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through AN I: 5 12 j CIN
a 50—-ohm resistor to 2.0 volts.
Bour [ 6 1] BN
Bour []7 0[] Bn
VEE E 8 9 :I BIN

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Triple 4-3-3-Input NOR Gate

The MC10H106 is a triple 4—-3-3 input NOR gate. This 10H part is a
functional/pinout duplication of the standard MECL 10K family part, with 100%
improvement in propagation delay and no increase in power— supply current.

* Propagation Delay, 1.0 ns Typical
e Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
+ Voltage Compensated

MC10H106

L SUFFIX
o MECL 10K-Compatible CE%/Z“QE;;‘ZTS\GE
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
MAXIMUM RATINGS FN SUFFIX
PLCC
Characteristic Symbol Rating Unit w CASE 775-02
Power Supply (Vcc = 0) VEE —-8.0t0 0 Vdc
Input Voltage (Ve = 0) V| Oto VEE Vdc
Output Current— Continuous lout 50 mA
— Surge 100 LOGIC DIAGRAM
Operating Temperature Range TA - 0to +75 °C 4
Storage Temperature Range — Plastic Tstg ~55 to +150 °C 5 3
— Ceramic -55 to +165 °C g
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note)
o 25 LCH 1?) %DOL 2
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit 191
Power Supply Current IE — 23 — 21 — 23 mA
Input Current High iH | — | 500 | — | 310 | — | 310 | yA }g Ei‘; -
Input Current Low linL 0.5 — 0.5 — 0.3 — HA 14
High Output Voltage VoH |-1.02|-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63 |—1.95|-1.63 |-1.95 | —1.60 | Vdc zgg; = ﬁm 1 .
High Input Voltage Vi |-1.17|-0.84 | -1.13 |-0.81 | -1.07 [ -0.735 | Vdc VEg=PIN8
Low Input Voltage VIL -1.95|-1.48 [-1.95|-1.48 |-1.95| ~1.45 | Vdc |
AC PARAMETERS DIP
Propagation Delay tpd 0.5 13 | 05 15 [ 055 | 155 | ns PIN ASSIGNMENT
Rise Time tr 0.5 1.7 0.5 1.8 | 0.55 1.9 | ns
NI::I Time t 0.5 1.7 0.5 18 | 055 1.9 ns vee I: 1 16 :l vece
E:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, Bout I: 2 15 :I Cout
afterthermal equilibrium has been established. The circuitis in atest socket or mounted on a printed circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a Aout E 3 14 ___l CIN
50-ohm resistor to 2.0 volts.
AN ] e 13[] ow
an [1s 2] on
AIN |: 6 1 :} BIN
a7 1] ] BN
vee [_| 8 9 [] B

3/93

Pin assignment is for Dual-in-Line Package.

For PLCC pin assignment, see the Pin Conversion
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Triple 2-Input Exclusive OR/
Exclusive NOR Gate MC10H107

The MC10H107 is a triple 2—input exclusive OR/NOR gate. This MECL 10H
part is a functional/pinout duplication of the standard MECL 10K family part,
with 100% improvement in propagation delay, and no increase in power—supply
current.

* Propagation Delay, 1.0 ns Typical

L SUFFIX
« Power Dissipation 35 mW/Gate Typical (same as MECL 10K) CERAMIC PACKAGE
e Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620-10
Temperature Range)
« Voltage Compensated P SUFFIX
e MECL 10K-Compatible PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
MAXIMUM RATINGS CASE 775-02
Characteristic Symbol Rating Unit
Power Supply (Vcc=0) - VEE -8.0t0 0 Vde
Input Voltage (Ve = 0) \ 0to VEE Vdc LOGIC DIAGRAM
Output Current— Continuous lout 50 mA

Operating Temperature Range TA 0to+75 °C 5 3
Storage Temperature Range — Plastic Tstg —-55 to +150 °C 9 1
— Ceramic -55to +165 °C 7 10

ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note)

0 25 75 15 13
Characteristic Symbol | Min | Max | Min | Max | Min Max [ Unit
Power Supply Current IE — 31 — 28 — 31 mA
Input Current High linH — |45 | — | 265 | — | 265 | pA xcmﬂms
Input Current Low linL 0.5 — 0.5 — 0.3 — MA Vggi_PIN 8
High Output Voltage VoH |-1.02]-0.84|-0.98 |-0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95]|-1.63|-1.95]-1.63]|-1.95] -1.60 | Vdc
High Input Voitage ViH |-1.17|-0.84 |-1.13 [-0.81 | -1.07 | -0.735 | Vdc DIP
Low Input Voltage ViL | —1.95 | 148 |—1.95 | 148 | —1.95 | —1.45 | Vdc PIN ASSIGNMENT
AC PARAMETERS ]
Propagation Delay tod 04 | 15 |04 |16 [ 04 | 17 | ns veer [] 1 16 [ ] Voce
Rise Time tr | 05|15 |05 |16 ] 05| 17 | ns Aout [ |2 15 D CIN
Fall Time i 0.5 15 | 05 | 16 | 05 1.7 ns Aout ': 3 14 j CIN
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, AN ': 4 13 :I Cout
afterthermal equilibrium has been established. The circuitis in a test socket ormounted on a printed circuit R
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through AN I: 5 12 :' Cout
a 50—ohm resistor to —2.0 volts.
*NC |: 6 1 :I Bout
v [ 7 10| ] Bour
Vee [ |8 o[ ] BN

*NC = No Connection

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual 4-5-Input OR/NOR Gate

The MC10H109 is a dual 4-5-input OR/NOR gate. This MECL 10H partis a
functional/pinout duplication of the standard MECL 10K family part, with 100%
improvement in propagation delay, and no increase in power—supply current.

* Propagation Delay, 1.0 ns Typical

MC10H109

+ Power Dissipation 35 mW/Gate Typical (same as MECL 10K)

o Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

L SUFFIX
* Voltage Compensated CERAMIC PACKAGE
o MECL 10K-Compatible CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
MAXIMUM RATINGS FN SUFFIX
P - " PLCC
Characteristic Symbol Rating Unit w CASE 775-02
Power Supply (Vo =0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) \i 0to VEE Vdc
Output Current— Continuous lout 50 mA
: — Surge 100 LOGIC DIAGRAM
Operating Temperature Range TA 0to+75 °C 4
Storage Temperature Range — Plastic Tstg 55 to +150 °C 5 3
— Ceramic —55 to +165, °C 6 5
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5%) (See Note) 7
0° 25° 75° 9
Characteristic Symbol | Min | Max { Min | Max | Min Max | Unit 10 14
Power Supply Current IE — 15 — 14 — 15 mA :12 15
Input Current High linH — 425 — 265 — 265 HA 13
Input Current Low linL 0.5 — 0.5 — 0.3 — HA
High Output Voltage VoH |-1.02]-0.84|-0.98 |-0.81 | -0.92 | -0.735 | Vdc Veer=PINY
Low Output Voltage VoL |-1.95|-163|-1.95|-1.63 | —1.95| —1.60 | Vdc xggzm’s
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL |-1.95|-1.48|-1.95|-148|-1.95 -1.45 | Vdc
AC PARAMETERS DIP
Propagation Delay tpd 0.4 13 0.4 1.3 | 045 1.45 ns PIN ASSIGNMENT
Rise Time tr 0.5 2.0 0.5 21 0.5 2.2 ns | tl
Fall Time t 05 | 20 | 05 | 21 | 05 | 22 | ns veer [] 1 8] | Vecz
NOTE: Aout I: 2 15 ’:l Bout
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in atest socket or mounted on a printed circuit Aout E 3 14 j Bout
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a
50—ohm resistor to —2.0 volts. AN l: 4 13 :‘ By
an []s 12 ] B
AN [j 6 1] BN
an []7 10 ] BN
VEE |j 8 9 ] BN
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SEMICONDUCTOR TECHNICAL DATA

Quad Exclusive OR Gate

The MC10H113 is a Quad Exclusive OR Gate with an enable common to all
four gates. The outputs may be wire—-ORed together to perform a 4-bit
comparison function (A = B). The enable is active LOW.

MC10H113

. . L SUFFIX
¢ Propagation Delay, 1.3 ns Typical CERAMIC PACKAGE
o Power Dissipation 175 mW Typ/Pkg (No Load) CASE 620-10
s Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range) ) P SUFFIX
+ Voltage Compensated PLASTIC PACKAGE
¢ MECL 10K-Compatible CASE 648-08
FN SUFFIX
MAXIMUM RATINGS PLee
e CASE 775-02
Characteristic Symbol Rating Unit
Power Supply (Voc =0) VEE -8.0t0 0 Vde
Input Voltage (Voc =0) Vi 0to VEE Vde
Output Current— Continuous lout 50 mA LOGIC DIAGRAM
— Surge 100 E 9
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg ~55to +150 °C 4 |
— Ceramic ~55to +165 °C 5 2 T:UT: ng::m
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V 1£5%) (See Note) LpLjep t
" = = L[H|L
0 25 75 6 ) N R T
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit 7 — 3 mlwlC L
Power Supply Current Ie — 46 — | 42 — 46 | mA X XjH] L
Input Current High linH pA
Pins 5,7, 11,13 — |40 ) — 270 | — | 270 10
Pins 4, 6, 10, 12 —_ 510 — 320 — 320 11 — 14
Pin9 —_ 1100 — 740 — 740
i — — — Vcc1=PIN1
Input Current Low linL 0.5 0.5 0.3 uA Voo =PIN16
High Output Voltage VoH |[-1.02|-0.84 |-0.98 | -0.81}-0.92 | -0.735 | Vdc 12 VEE=PIN8
Low Output Voltage VoL |-1.95|-1.63 |-1.95 |-1.63 | -1.95 | -1.60 | Vdc 1 15
High Input Voitage VIH -1.17 {-0.84 [ -1.13 [ -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage VL |[-1.95|-1.48|-1.95|-1.48 |-1.95| —-1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns DIp
Data 04 | 1.7 [ 04 | 18| 05 | 19 PIN ASSIGNMENT
Enable 05 2.3 0.5 2.4 0.6 25 — |
Rise Time t 05 |18 [ o6 | 19 |06 | 20 | ns veer [ 1 16 ] Voco
Fall Time t 05 | 18 | 06 | 1.9 | 06 | 20 | ns rout [] 2 15[ ] Dout
NOTE: B 3 14 C
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, ouT L__ :‘ ouT
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed AN D 4 13 :] DN
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated
through a 50—ohm resistor to ~2.0 volts. AN |: 5 12 :] DN
an []s  n[Jon
BIN E‘ 7 10 ] on
vee [ 8 9 [] ENABLE
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Pin assignment is for Dual-in-Line Package.

For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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SEMICONDUCTOR TECHNICAL DATA

Quad Line Receiver MC10H115

The MC10H115 is a quad differential amplifier designed for use in sensing
differential signals over long lines. This 10H part is a functional/ pinout

duplication of the standard MECL 10K family part, with 100% improvement in ER Alﬁn?cl;”;f\gm oE
counting frequency and no increase in power—supply current. CASE 620-10
The base bias supply (VBB) is made available at Pin 9 to make the device

useful as a Schmitt trigger, or in other applications where a stable reference P SUFFIX
voltage is necessary. Active current sources provide the MC10H115 with PLASTIC PACKAGE
excellent common mode rejection. If any amplifier in a package is not used, one CASE 648-08
input of that amplifier must be connected to Vg (Pin 9) to prevent upsetting the EN SUFFIX
current source bias network. PLCC

* Propagation Delay, 1.0 ns Typical CASE 775-02

* Power Dissipation 110 mW Typ/Pkg (No Load)

e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

o Voltage Compensated LOGIC DIAGRAM

o MECL 10K-Compatible

P A
MAXIMUM RATINGS R S
Characteristic Symbol Rating Unit 6
10
Power Supply (VGG = 0) \ VEE -8.0t0 0 Vdc S 1 ﬁ>F 14
=Pin
Input Voltage (Vg = 0) V| OtoVeg Vde Vg -Pints i p
Output Current — Continuous lout 50 mA Vgg=Pin8 12 1 .
— Surge 100 When input pin with Vgg*
" bubbl iti
Operating Temperature Range Ta 0to+75 °C o re‘;pggf;e pgﬁ";ﬁ
Storage Temperature Range — Plastic Tstg -55to +150 °C pg‘sm? bubble goes
— Ceramic —55t0 +165 °C P :
*Vpg to be used 1o supply bias to the MC10H115 only
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V £5%) (2) and bypassed (when used) with 0.01 iF to 0.1 uF
p to ground (0 V). Vgp can source < 1.0 mA.
0° 25° 75° The MC10H115 is designed to be used in sensing
N o differential signals over long lines. The bias supply
Cl istic ymbol | Min | Max | Min | Max | Min Max Unit (Vgp) is made available to make the device useful as a
Power Supply Current IE — 29 — 26 _ 29 mA Schmitt (rlggﬁ;goerilg other ap;zl-lcahons where a stable
i ) —_ — — Active current sources provide these receivers with
Input Current High link 150 i 9% HA common-mode noise rejection. If any
Input Leakage Current lcBO —_ 15 —_ 1.0 —_ 1.0 uA amplifier in a package is not used, one input of that
amplifier must be connected to Vgg to prevent
Reference Voltage VBB -1.38 | -1.27 | -1.35 | -1.25 | -1.31 | -1.19 Vde unbalancing the current-source bias network.

- The MC10H115 does not have internal-input pull—
High Output Voltage VoH -1.02 | -0.84 | -0.98 | —-0.81 | -0.92 | —-0.735 Vde down resistors. This provides high impedance to the
Low Output Voltage VoL 195 | —163 | -1.95 | —1.63 | -1.95 ~1.60 Vdc amplifier input and facilitates differential connections.

i 1S:
High Input Voltage (1) VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 Vdc o Low Level Receiver  « Voltage Level
* Schmitt Trigger Interface
Low [nput Voltage (1) ViL -195 | 148 | 195 | —148 | -1.95 | —1.45 Vde
Common Mode VEeMR — — -2.85t0-0.8 — — Vdc

Range (3) DIP
Input Sensitivity (4) Vpp —_— — 150 typ — — mVpp PIN ASSIGNMENT
AC PARAMETERS J

. veer O 1610 veee
Propagation Delay thd 0.4 1.3 0.4 13 0.45 1.45 ns 2 1
. Aout 5[ oyt
Rise Time t 0.5 1.4 0.5 1.5 0.5 1.6 ns
Boutr 3 143 cour
Fall Time tf 0.5 1.4 0.5 15 0.5 1.6 ns i 4 13 ——
AN O 1 DN
NOTES:
1. When Vg is used as the reference voltage. AIN s 12[7] oy
2. Each MECL 10H series circuit has been desil to meet the ifications shown in the test table, after thermal B E 6 11 :] C
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse IN IN
air flow greater than 500 linear fpm is maintained. Outputs are termi through a 50-ohm resistor to —2.0 volts. BiN 7 10 CiIN
3. Differential input not to exceed 1.0 Vdc.
4.150 mV,_, differential input required to obtain full logic swing on output. VEE 8 9 VBB
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Triple Line Receiver

The MC10H116 is a functional/pinout duplication of the MC10116, with 100%
improvement in propagation delay and no increase in power~ supply current.

MC10H116

e Propagation Delay, 1.0 ns Typical L SUFFIX
* Power Dissipation 85 mW Typ/Pkg (same as MECL 10K) CERAMIC PACKAGE
s Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620-10
Temperature Range)
* Voltage Compensated P SUFFIX
« MECL 10K-Compatible PLASTIC PACKAGE
CASE 648-08
D SUFFIX
MAXIMUM RATINGS PLASTIC SOIC
Characteristic Symbol Rating Unit CASE 751B-05
Power Supply (Voc =0) VEE -8.0to 0 Vdc FN SUFFIX
Input Voltage (Vo = 0) \ Oto VEg Vdc PLCC
Output Current — Continuous lout 50 mA CASE 775-02
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C LOGIC DIAGRAM
— Ceramic -55to +165 °C 4 B
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V £5%) (2) M
T o = — -
Characteristic Symbol Min Max Min Max Min Max Unit 10 7
Power Supply Current I — 23 — 21 — 23 mA 12 jz "
" 13 15
Input Current High linH — 150 — 95 — 95 pA L 1
Input Leakage Current Iceo — 1.5 — 1.0 — 1.0 RA Ves
Veet=Pint When input pin with
Reference Voltage VBB -1.38 | -1.27 | -1.35 | -1.25 | -1.31 | -1.19 Vde Veco =Pin16 bubble goes positive
" Vep = Pin8 it's respective output
High Output Voltage Voy |-102|-084|-098]-081 |-092] 0735 | vdc EE= pin with bubble goes
— . _ positive.
Low Output Voltage VoL 1.95 | -1.63 | -1.95 1.63 1.95 1.60 Vde *Vgg to be used to supply bias to the MC1OH116 only
High Input Voltage (1) VIH -1.17 | —0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc and bypassed (when used) with 0.01 uF to 0.1 uF
p to ground (0 V). Vgpg can source < 1.0 mA.
Low [nput Voitage (1) VIL -1.95 | —-1.48 | -1.95 | -1.48 | -1.95 | —1.45 Vde The MC10H116 is designed to be used in sensing
i ial signals over long lines. The bias supply
Common Mode VCMR - - —2.85t0-0.8 - - Vde (Vgp) is made available to make the device useful as a
Range (3) Schmitt trigger, or in other applications where a stable
— reference voltage is necessary.
Input Sensitivity (4) Vpp — — 150 typ — — mVpp Active current sources provide these receivers with
excellent common-mode noise rejection. if any amplifi-
AC PARAMETERS er in a package is not used, one input of that avppliﬁer
Propagation Delay tod 04 | 1.3 [ 04 | 13 | 045 | 145 ns must be connedled to Vg 1o prevent unbalancing the
Rise Time t 0.5 15 0.5 1.6 05 1.7 ns The MC10H116 does not have internal~input pull-
! down resistors. This provides high impedance to the
Fall Time % 0.5 1.5 0.5 1.6 0.5 1.7 ns amplﬂigr ir')put and facilitates differential connections.
NOTES: . Cow Level Receiver

1. When Vg is used as the reference voltage.

2. Each MECL 10H series circuit has been to meet the sp shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse
air flow greater than 500 linear fpm is. d. Outputs are

3. Differential input not to exceed 1.0 Vdc.

4.150 mVp_p differential input required to obtain full logic swing on output.

9/96

* Voltage Level

through a 50-ohm resistor to ~2.0 volts.

* Schmitt Trigger Interface
DIP PIN ASSIGNMENT
——

veer O]t 16 veen

Routr ]2 15[ cour

Aour 3 1417 Cour
an 4 130 on
A|N I: 5 12 :I m

Boutr C]6  11[1 ves

Bour 7 10 Biy
vge O]8 90 B

Pin assignment is for Dual-in-Line Package.

For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.

© Motorola, Inc. 1996 2-19

@ MOTOROLA




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

-
Dual 2-Wide 2-3-Input MC10H117
The MC10H117 dual 2-wide 2-3-input OR—AND/OR-AND-Invert gate is a
general purpose logic element designed for use in data control, such as digital L SUFFIX
multiplexing or data distribution. Pin 9 is common to both gates. This MECL 10H CET:’;\“;'S GZ%ETQGE
part is a functional/pinout duplication of the standard MECL 10K family part,
with 100% improvement in propagation delay, and no increase in power—supply P SUFFIX
o
ourrent. PLASTIC PACKAGE
* Propagation Delay, 1.0 ns Typical CASE 648-08
e Power Dissipation 100 mW/Gate Typical (same as MECL 10K) EN SUFFIX
e Improved Noise Margin 150 mV (Over Operating Voltage and PLCC
Temperature Range) = CASE 775-02
* Voltage Compensated
o MECL 10K-Compatible
MAXIMUM RATINGS LOGIC DIAGRAM
Characteristic Symbol Rating Unit 4
Power Supply (Vo = 0) VEE -8.0t0 0 Vde 5
Input Voltage (Vo = 0) \ O0to VEE Vdc
Output Current— Continuous lout 50 mA 6
— Surge 100 7
Operating Temperature Range TA 0to+75 °C 9
Storage Temperature Range — Plastic Tstg —55 to +150 °C
— Ceramic -55t0 +165 °C 10
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V #5%) (See Note) 1 14
0° 250 75° 15
Characteristic Symbol | Min | Max [ Min | Max | Min Max | Unit 112
Power Supply Current 3 — 29 — 26 — 29 mA Voot =PIN 1
Input Current High linH RA Vccz =PIN 16
Pins 4,5, 12, 13 — 465 —_ 275 — 275 VEg=PIN8
Pins 6, 7, 10, 11 —_ 545 — 320 — 320
Pin9 — 710 —_ 415 — 415 DIP
Input Current Low linL 0.5 — 0.5 — 0.3 — HA PIN ASSIGNMENT
High Output Voltage VoH |-1.02]-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95] -1.60 | Vdc veet " 16 :I Voo
High Input Voltage VIH -1.17 |-0.84 | -1.13 | -0.81 | —-1.07 | -0.735 | Vdc A E 5
Low Input Voltage ViL | -1.95 [-1.48 |-1.95 | 1.48 |-1.95 | 145 | Vdc ouT 2 1 % ouT
AC PARAMETERS Aour []s 1] ] Bout
Propagation Delay thg | 045135045 | 135 ] 05 | 15 [ ns Ay [] e 13 ] BIN
Rise Time tr 0.5 15 | 05 | 1.6 | 05 1.7 ns INTY : 5 12 j BIIN
Fall Time t 0.5 1.5 0.5 1.6 0.5 1.7 ns
NOTE: mN [ 1 ;l B2
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, A2y L—_' 7 10 :I B2|y
afterthermal equilibrium has been established. The circuitis in atest socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through
a 50-ohm resistor to -2.0 volts. VEE E 8 9 j A2|N' BaiN

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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SEMICONDUCTOR TECHNICAL DATA

4-Wide OR-AND/OR-AND Gate

The MC10H121 is a basic logic building block providing the simultaneous
OR-AND/OR-AND-Invert function, useful in data control and digital
multiplexing applications. This MECL 10H part is a functional/pinout duplication

MC10H121

of the standard MECL 10K family part, with 100% improvement in propagation CER AIRAIS('I,‘]g:I())(KAGE
delay, and no increase in power— supply current. CASE 620~10
« Propagation Delay, 1.0 ns Typical
* Power Dissipation 100 mW/Gate Typical (same as MECL 10K) P SUFFIX
e Improved Noise Margin 150 mV (Over Operating Voltage and PLASTIC PACKAGE
Temperature Range) CASE 648-08
« Voltage Compensated FN SUFFIX
o MECL 10K—-Compatible PLCC
CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Ve = 0) VEE 280100 Vdo LOGIC DIAGRAM
Input Voltage (VGG = 0) \ Oto VEg Vdc 4
Output Current— Continuous lout 50 mA 5
— Surge ) 100 6
Operating Temperature Range TA Oto+75 °C 7
Storage Temperature Range — Plastic Tstg -55to +150 °C 9
— Ceramic -55to +165 °C ] s
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note) 10 3: 3
0° 250 75° " [
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit 12
Power Supply Current Ie — 29 — 26 — 29 mA 13
Input Current High linH HA 14
Pins 3,4,5,6,7,9 15
11,12, 13, 14,15 - 500 — 295 - 295
11,12,13,14, Vee1=PIN1
Pin 10 — 610 — 360 — 360 Voeo = PIN 16
Input Current Low linL 0.5 — 0.5 — 0.3 — uA VEg=PIN8
High Output Voltage VoH |-1.02 |-0.84 |-0.98 | -0.81 |-0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63]|-1.95] -1.60 | Vdc DIP
High Input Voltage ViH |-1.17|-0.84 | -1.13]-0.81 | -1.07 | -0.735 | Vdc PIN ASSIGNMENT
Low Input Voltage Vi |-1.95-1.48 |-1.95|-1.48 |-1.95| —-1.45 | Vdc
AC PARAMETERS veer [] 1 16| ] Veca
Propagation Delay tpd ns AouT [: 2 15 :‘ A4y
Pin 10 Only 045 | 1.8 [ 045 | 1.8 | 055 22 N
Exclude Pin 10 055 | 195 | 06 | 20 | 07 | 24 Rout [ s 1l ] Ay
Rise Time t 05 [ 17 | o5 | 18 [ 05 | 19 | ns Ay [] 4 18] AN
Fall Time 1 0.5 1.7 0.5 1.8 0.5 1.9 ns AN I: 5 12 :l A3y
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, AN E 6 1 :l A3IN
afterthermal equilibrium has been established. The circuitis inatest socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through A2y |: 7 10 :] A2|N, A3IN
a 50-ohm resistor to —2.0 volts.
VEE 8 9 :l A2l
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Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6~11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Triple 4-3-3-Input Bus Driver

The MC10H123 is a triple 4-3—-3—Input Bus Driver.

The MC10H123 consists of three NOR gates designed for bus driving
applications on card or between cards. Output low logic levels are specified with
VoL =—2.1 Vdc so that the bus may be terminated to —2.0 Vdc. The gate output,
when low, appears as a high impedance to the bus, because the output
emitter—followers of the MC10H123 are “turned-off.” This eliminates
discontinuities in the characteristic impedance of the bus.

The VOH level is specified when driving a 25—ohm load terminated to —2.0
Vdec, the equivalent of a 50-ohm bus terminated at both ends. Although 25
ohms is the lowest characteristic impedance that can be driven by the
MC10H123, higher impedance values may be used with this part. A typical
50—ohm bus is shown in Figure 1.

o Propagation Delay, 1.5 ns Typical

e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

» Voltage Compensated

¢ MECL 10K—Compatible

MC10H123

L SUFFIX
CERAMIC PACKAGE
CASE 620-10

P SUFFIX
PLASTIC PACKAGE
CASE 648-08

FN SUFFIX
PLCC
CASE 775-02

LOGIC DIAGRAM

4—nd
] Dom—
MAXIMUM RATINGS 6 —)
Characteristic Symbol Rating Unit T—
Power Supply (Vcc =0) VEE -8.0t0 0 Vde
9 —mn)
Input Voltage (Vo = 0) \] Oto VEE Vde 4
Output Current— Continuous lout 50 mA 10—5} 2
— Surge 100
, —y Voot =PIN
Operating Temperature Range Ta 0to +75 °C Vgop = PIN 16
Storage Temperature Range — Plastic Tstg -55to +150 °C 10— ) VEg=PIN8
— Ceramic —55 to +165 °C
S 13—5} 15
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note)
0° 25° 75° 14—y
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE — 60 —_ 56 - 60 mA DIP
Input Current High linH — 495 —_ 310 — 310 pA PIN ASSIGNMENT
Input Current Low inL 0.5 — 0.5 - 0.3 — pA
High Output-Voltage VoH |[-1.02|-0.84 |-0.98 |-0.81 |-0.92 | -0.735 | Vdc Voot I: 1 ~ 16 j VéCZ
Low Output Voltage VoL -2.1 |-2.03| -21 (203 -2.1 | -2.03 | Vdc
High Input Voltage Vih |-1.17|-0.84 |-1.13|-0.81]-1.07 [-0.735 | vdc Bour ]2 15[ ] Cour
Low Input Voltage ViL -1.951-1.48 | -1.95|-1.48 | -1.95 | -1.45 | Vdc Aout Ij 3 14 :] CiN
AC PARAMETERS an ] 4 13 ] oN
Propagatlon Delay tod 0.7 1.5 0.7 1.6 0.7 17 ns AN I: 5 12 CIN
Rise Time tr 0.7 1.6 0.7 1.7 0.7 1.8 ns
Fall Time %t | 07 | 16 | 07 | 17 | 07 | 18 | ns an e BN
NOTE: AN |: 7 10 j BN
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit VEE [: 8 9 :] BIN
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a

50-ohm resistor to —2.1 volts.

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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FIGURE 1 — 50-OHM BUS DRIVER (25-OHM LOAD)
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad TTL-to-MECL Translator
With TTL Strobe Input

The MC10H124 is a quad translator for interfacing data and control signals

MC10H124

between a saturated logic section and the MECL section of digital systems. The L SUFFIX
10H part is a functional/pinout duplication of the standard MECL 10K family CE%’;"&EGZ%‘E:‘QGE
part, with 100% improvement in propagation delay, and no increase in
power—supply current. P SUFFIX
e Propagation Delay, 1.5 ns Typical PLASTIC PACKAGE
e Improved Noise Margin 150 mV (Over Operating Voltage and CASE 648-08
Temperature Range) EN SUFFIX
o Voltage Compensated PLCC
o MECL 10K-Compatible CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit LOGIC DIAGRAM
Power Supply (Vgc =5.0V) VEE -8.0t0 0 Vde
Power Supply (VEE = -5.2 V) Voo 0t0+7.0 Vdc 5 _.—_:]:t 4
Input Voltage (Vo = 5.0 V) TTL \ 0to Voo Vdc 6 2
Output Current — Continuous lout 50 mA
— Surge 100 7 —;ﬂ:t 3
Operating Temperature Range TA 0to+75 °C 1
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -5510 +165 10 — 12
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%, VCcC = 5.0 V £ 5.0%) 15
0° 25° 75° 11— 13
Cl istic Symbol Min Max Min Max Min Max Unit | 14
Negative Power 3 —_ 72 - 66 — 72 mA
Supply Drain GND =PIN 16
Current Voo (+5.0VDC)=PIN 9
Positive Power Supply ccH | — | 16 | — | 16 | — 18 | mA VEE(-52VDC)=PIN8
Drain Current IcoL — 25 — 25 — 25 A
Reverse Current IR RA
Pin6 — |20 | — | 20 | — 200 DIP
Pin7 _ 50 _ 50 _ 50 PIN ASSIGNMENT
Forward Current IF mA
Piné —_ -12.8 —_ -12.8 — -12.8 \\)
Pin7 — |82 | — | 82| — | 82 Bout [ |1 16 :_| GND
Input Breakdown V(BRY)i 5.5 — 5.5 — 55 — Vde
Voltage Rjin Aout D 2 15 :I Cout
Input Clamp Voltage Vi — -15 — -15 — -15 | Vdc Bout E 3 14 ___l DouT
High Output Voltage VOH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 | —0.735 | Vdc P —
A D
Low Output Voltage VoL -195 | -1.63 | -1.95 | -1.63 | —-1.95 | -1.60 Vde ouT E 4 13 :I ouT
High Input Voltage Vih | 20 | — | 20 | — | 20 | — | vdc AN [] 5 12| Cout
Low Input Voltage ViL — 0.8 — 0.8 — 0.8 Vdc C;)#q'\g%’; l: 5 19 :‘ DIy
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, BIN I: 7 10 j CiN
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a VEE |: 8 9 :l Vee
50-ohm resistor to —2.0 volts.

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H124

ELECTRICAL CHARACTERISTICS (VEE = —5.2 V 5%, VoG = 5.0 V +5.0%)

0° 25° 75°
Characteristic Symbol | Min |Max Min | Max | Min rMax Unit
AC PARAMETERS
Propagation Delay tpd 055 | 225 | 055 | 24 | 085 | 295 ns
Rise Time tr 0.5 1.5 0.5 1.6 0.5 1.7 ns
Fall Time tf 0.5 1.5 0.5 1.6 0.5 1.7 ns

APPLICATIONS INFORMATION

The MC10H124 has TTL-compatible inputs and An advantage of this device is that TTL-level
MECL complementary open—emitter outputs that allow information can be transmitted differentially, via balanced
use as an inverting/non—inverting translator or as a twisted pair lines, to MECL equipment, where the signal
differential line driver. When the common strobe input is can be received by the MC10H115 or MC10H116
at the low-logic level, it forces all true outputs to a MECL differential line receivers. The power supply
low-logic state and all inverting outputs to a MECL requirements are ground, +5.0 volts, and —5.2 volts.

high-logic state.

MECL Data 2-25 MOTOROLA
DL122 —Rev 6




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad MECL-to-TTL Transiator MC10H125

The MC10H125 is a quad translator for interfacing data and control signals
between the MECL section and saturated logic section of digital systems. The
10H part is a functional/pinout duplication of the standard MECL 10K family

] o X ; . ] L SUFFIX
part, with 100% improvement in propagation delay, and no increase in CERAMIC PACKAGE
power—supply current. CASE 62010
Outputs of unused translators will go to low state when their inputs are left
open. P SUFFIX
e Propagation Delay, 2.5 ns Typical e Voltage Compensated PLASTIC PACKAGE
« Improved Noise Margin 150 mV o MECL 10K—Compatible CASE 648-08
(Over Operating Voltage and Temperature Range) FN SUFFIX
PLCC
MAXIMUM RATINGS CASE 775-02
Characteristic Symbol Rating Unit
Power Supply (Vg =5.0 V) Veg -8.0to 0 Vdc
Power Supply (VEg =-5.2 V) Vee 0to+7.0 Vdc
Input Voltag =5.0V) Vi 0toV Vd
ot Vofage Vgg = 2.0V) ! oVer e LOGIC DIAGRAM
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg 55 to +150 °C
— Ceramic -55 to +165 °C m; 4

ELECTRICAL CHARACTERISTICS (VEg =-5.2 V #5%; Vo = 5.0 V £ 5.0 %)

2

3

(See Note) 6
- —

Characteristic Symbol Min Max Min Max Min Max Unit 10
Negative Power Ig — 44 — 40 — 44 mA » j>~—— 12

Supply Drain
Current 14
Positive Power Supply locH — 63 — 63 — 63 mA 15 j>~"— 13
Drain Current lcoL — 40 . 40 — 40 mA | 1
Input Current linH — 225 — 145 — 145 pA Vgg*
- E — K —_ K A
ln.put Leakage Current IcBo 1.5 1.0 1.0 W GND =PIN 16
H'lgh O_L"P;ﬂo Volzage VoH 25 | — |25 | — | 28 - | Ve VGG (+5.0 VDC)= PIN9
OH="10m - - VEE (-5.2VDC)=PIN 8
LOIW Output Vo/l:age oL - 08 - 05 - 08 vde *Vpp to be used to supply bias to the MC10H125
oL =+20m only and bypassed (when used) with 0.01 pF to
High Input Voltage(1) ViH -117 | -084 | -1.13 | -081 | -1.07 | -0.735 Vde 0.1 pF capacitor to ground (0 V). Vgpg can source
Low Input Voltage(1) Vi 195 | 148 | 195 | —148 | —1.95 | 145 | Vdo <1omA
Short Circuit Current los 60 150 60 150 50 150 mA DIP
Reference Voltage Vi -138 [ -127 | ~1.35 | -1.25 | -1.31 -1.19 Vde
g 88 PIN ASSIGNMENT
Common Mode VCMR — — -2.8510+0.3 \
Range (3) \\VJ
Typioal vgs [ |1 16| ] GND
Input Sensitivity (4) Vpp 150 mv m |: 2 15 '——I DN
AC PARAMETERS —
- an []3 14 ] DN
Propagation Delay tod 08 33 0.85 335 0.9 34 ns
Rise Time(5) i 08 | 12 | 05 | 12 | o3 12 ns aout [ 4 18] Dour
Fall Time(5) t 0.3 12 0.3 1.2 0.3 12 ns
B 5 12 Cout
NOTES: out I: j ou
1. When Vpg is used as the reference voltage. B
2. Each MECL 10H series circuit has been to meet the specifications shown in the test table, after thermal BIN I: 6 1 :I CIN
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse —
air flow greater than 500 linear fpm is maintained. BN l: 7 10 ___| CiN
3. Differential input not to exceed 1.0 Vdc. I: :]
4. 150 mV,,_p, differential input required to obtain full logic swing on output. \ 8 9 V,
510V (opa'_.g V w/25 pF into 500 Q. EE cc

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H125

APPLICATION INFORMATION

The MC10H125 incorporates differential inputs and
Schottky TTL “totem pole” outputs. Differential inputs
allow for use as an inverting/non—inverting translator or
as a differential line receiver. The Vgp reference voltage
is available on Pin 1 for use in single—ended input biasing.
The outputs of the MC10H125 go to a low-logic level
whenever the inputs are left floating, and a high-logic

output level is achieved with a minimum input level of 150
An advantage of this device is that MECL-level
information can be received, via balanced twisted pair
lines, inthe TTL equipment. This isolates the MECL-logic
from the noisy TTL environment. Power supply
requirements are ground, +5.0 volts and —5.2 volts.

MECL Data
DL122 —Rev 6
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SEMICONDUCTOR TECHNICAL DATA

Dual Latch MC10H130
The MC10H130 is a MECL 10H part which is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement in clock speed
and propagation delay and no increase in power—supply current. L SUFFIX
* Propagation Delay, 1.0 ns Typical CERAMIC PACKAGE
o Power Dissipation, 155 mW Typical ) CASE 620-10
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range) P SUFFIX
* Voltage Compensated PLASTIC PACKAGE
¢ MECL 10K-Compatible CASE 648-08
MAXIMUM RATINGS M i
Characteristic Symbol Rating Unit CASE 775-02
Power Supply (Vcc =0) VEE -8.0t0 0 Vdc
Input Voltage (Ve = 0) \] 0to VEE Vdce
Output Current— Continuous lout 50 mA LOGIC DIAGRAM
— Surge 100 St 5 _—_’_‘v
Operating Temperature Range TA 0to+75 °C o1 7 n al 2
Storage Temperature Range — Plastic Tstg 55 to +150 °C CEl 6 —r:D
— Ceramic -55 10 +165 °C o —3
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5%) (See Note)
oEE 250 750 R 4 ——J Veet1=PIN1
0 S S T o —o Voo =PIN16
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit R2 13 _-——T VEE=PIN8
Power Supply Current IE — 38 — 35 — 38 mA — .
1
Input Current High linH pA _ _:D @
Pins 6, 11 — | 468 | — |25 [ — 275 cEz
Pins 7,9, 10 — | 545 | — [320| — [ 320 D2 10 ———— Q2 15
Pins 4,5, 12,13 - 434 — | 2585 - 255 !
Input Current Low linL 0.5 — 0.5 — 0.3 — HA s212
High Output Voltage VoH |-1.02]|-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc > TREUTH ;‘:BLE Py
al
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 [-1.95| -1.60 | Vdc T T T T
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc H L L H
Low Input Voltage ViL | -1.95|-1.48 | 1.95|—1.48 | 195 | —1.45 | Vdc o
n
AC PARAMETERS X H H Q,
Propagation Delay tpd ns
Data 0.4 1.6 0.4 1.7 0.4 1.8
Set, Reset 06 |17 [ 07 | 18 | 08 | 19 DIP
Clock, CE 0.5 1.6 0.5 17 0.6 1.8 PIN ASSIGNMENT
Rise Time t 0.5 1 0.5 1.7 0.5 1.8 ns U
Fall Time t 05 | 1.6 | 05 | 1.7 | 05 | 18 | ns veer O]t 18] Veee
Set-up Time et | 22 | — |22 | — | 22 | — | ns o [z 5[] e
Hold Time thod | 07 | — | 07 | — | 07 — ns ol []s 14] @2
NOTE: Rt []4 13[] R2
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket ormounted on a printed circuit S1 E 5 12 :, 82
board and transverse air fiow greater than 500 linear fom is maintained. Outputs are terminated through Cer I: 6 11 ] (o)
a 50—ohm resistor to —2.0 volts. E1 E2
ot []7 0[] o2
VEE I: 8 9 Cc

Pin assignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H130

APPLICATION INFORMATION

The MC10H130 is a clocked dual D type latch. Each
latch may be clocked separately by holding the common
clock in the low state, and using the clock enable inputs
for the clocking function. If the common clock is to be used
to clock the latch, the clock enable (CE) inputs must be
in the low state. In this mode, the enable inputs perform
the function of controlling the common clock (C).

Any change at the D input will be reflected at the output

while the clock is low. The outputs are latched on the
positive transition of the clock. While the clock is in the
high state, a change in the information present at the data
inputs will not affect the output information.

The set and reset inputs do not override the clock and
D inputs. They are effective only when either C or CE or
both are high.

MECL Data
DL122 —Rev 6
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual D Type Master-Slave
! P MC10H131
Flip-Flop ,
The MC10H131 is a MECL 10H part which is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement in clock speed L SUFFIX
and propagation delay and no increase in power—supply current. CERCA,:QS 6’;’;‘3‘1(:(5'5
e Propagation Delay, 1.0 ns Typical
o Power Dissipation, 235 mW Typical P SUFFIX
e Improved Noise Margin 150 mV (Over Operating Voltage and PLASTIC PACKAGE
Temperature Range) CASE 648-08
* Voltage Compensated
. FN SUFFIX
o MECL 10K-Compatible PLCC
) CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vo = 0) \ Oto VEg Vdc LOGIC DIAGRAM
Output Current — Continuous lout 50 mA 5 8 t
— Surge 100
Di 7 — Ql p— 2
Operating Temperature Range TA 0to+75 °C CE 6
Storage Temperature Range — Plastic Tsty -55to +150 °C —:D
— Ceramic 9 -5510+165 °c G p— 3
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) Rt 4 _4 Voo1=PIN1
0 25° 75° [ Vcca=PIN 16
Ch istic ymbol | Min | Max | Min | Max | Min | Max | Unit R2 18 T 7% VEE=PINS
Power Supply Current I3 — 62 — 56 — 62 mA @ 14
Input Current High linH HA 2 11 _:D
Pins 6, 11 —_ 530 — 310 — 310
Pin9 — | e60 | — 30 | — | 300 D2 10— Q2 o 15
Pins 7, 10 — 485 - 285 — 285
Pins 4, 5,12, 13 — | 790 | — | 465 | — 465 $2 12 _______4
Input Current Low linL 0.5 —_ 0.5 — 0.3 — pA RS TRUTH TABLE CLOCKED TRUTH TABLE
High Output Voltage Voy |-1.02 | -0.84 | -0.98 | -0.81 | -0.92 | -0.735 | vdc R | S | G ¢ D | Onn
Low Output Voltage VoL | 195 | 163 | -1.95 | -1.63 | 1.95 | —1.60 | Vdc [ I et
High Input Voltage ViH | 117 | 0.84 | -1.13 | -0.81 | —1.07 | 0.735 | Vdo - ‘: ': T e
Low Input Voltage Vi | -195|-1.48 | —1.95 | 148 | -1.95 | -1.45 | Vdc m W | ND. | C=CE+Cg
AC PARAMETERS N.D. = Not Defined Aclock H is a clock transition
from a low to a high state.
Propagation Delay tpd ns
Clock, CE 0.8 1.6 0.8 17 0.8 1.8
Set, Reset 0.6 1.6 0.7 1.7 0.7 1.8 DIP
Rise Time 1 06 | 20 | 06 | 20 | 06 | 22 | ns PIN ASSIGNMENT
Fall Time t 0.6 2.0 0.6 2.0 0.6 22 ns 7
s veer L]t 18] Voo
et-up Time tset 0.7 — 0.7 — 0.7 — ns E 5 5 :l 0
Hold Time thold 0.8 — 0.8 — 0.8 — ns _0_1 Q_
Toggle Frequency ftog 250 —_ 250 —_ 250 — MHz at |: 8 1 :| Q2
NOTE: Rt []4 131 Re
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, S1 E 5 12 j S2
afterthermal equilibrium has been established. The circuitis in atest socket ormounted on a printed circuit _
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through Cgy 6 1] T
a 50—ohm resistor to —2.0 volts.
1 [|7 0[] D2
vee []8  9[dcc

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H131

APPLICATION INFORMATION

The MC10H131 is a dual master—slave type D flip—flop.
Asynchronous Set (S) and Reset (R) override Clock (Cc)
and Clock Enable (CE) inputs. Each flip—flop may be
clocked separately by holding the common clock in the
new low state and using the enable inputs for the clocking
function. If the common clock is to be used to clock the
flip—flop, the Clock Enable inputs must be in the low state.

In this case, the enable inputs perform the function of
controlling the common clock.

The output states of the flip—flop change on the positive
transition of the clock. A change in the information
present at the data (D) input will not affect the output
information at any other time due to master slave
construction.

MECL Data
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Dual J-K Master-Slave
. MC10H135
Flip-Flop
The MC10H135 is a dual J-K master—slave flip~flop. The device is provided - A';Msé’gzgm e
with an asynchronous set(s) and reset(R). These set and reset inputs overide CASE 620-10
the clock. o
A common clock is provided with separate J-K inputs. When the clock is P SUFFIX
static, the JK input_s_ do not gf_fect the output. The output states of the flip flop PLASTIC PACKAGE
change on the positive transition of the clock. CASE 648-08
* Propagation delay, 1.5 ns Typical e Improved Noise Margin 150 FNPSL%'::F'X
¢ Power Dissipation, 280 mW mV (Over Operating Voltage CASE 775-02
Typical/Pkg. (No Load) and Temperature Range)
¢ ftog 250 MHz Maxe Voltage Compensated
o MECL 10K-Compatibie
LOGIC DIAGRAM
St 5 —"
MAXIMUM RATINGS G 7 — Qlph— 2
Characteristic Symbol Rating Unit _— N
Power Supply (Ve =0) VEE -8.0t0 0 Vde Qtf— 3
Input Voltage (Vo = 0) Vi 0to VEg Vde Ri 4 —t 4 Veotl = PINT
Output Current— Continuous lout 50 mA c9—o Vcca = PIN16
— Surge 100 §212 — 1y Vge = PIN8
Operating Temperature Range TA 0to +75 °C 2 10 I Q2 15
Storage Temperature Range — Plastic Tstg —55 to +150 °C _ L _
— Ceramic -5510 +165 °C R 11— Qp— 1
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) R2 13 4
Q° 25° 75° RS TRUTH TABLE CLOCK J-K TRUTH TABLE*
Ch istic Symbol | Min | Max | Min | Max | Min | Max | Unit R | 8 fan.q J | R 1an.q
L [ Q C e Q,
Power Supply Current Ig — 75 — 68 — 75 mA N a H“ " N L”
Input Current High linH HA H L L L H H
Pins 6,7, 10, 11 — |40 | — [285 | — | 285 vl u | no Wwln | o
Pins 4, 5,12, 13 - 800 - 500 - 500 N.D. = Not Defined *Output states change] ?;
. . _ — itive transition of
Pin9 675 420 420 for 3K mput_conditon
Input Current Low linL 0.5 — 0.5 — 0.3 — pA present.
High Output Voltage VoH |(-1.02}-0.84 |-0.98 |-0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc DIP PIN ASSIGNMENT
High Input Voltage VIH -1.17 {-0.84 | -1.13 [ -0.81 | -1.07 | -0.735 | Vdc Voot 1 16 :I Veeo
Low Input Voltage ViL |-1.95|-1.48 [-1.95|-1.48 [-1.95| —1.45 | Vdc ol []2 5] Q2
AC PARAMETERS ar s 14 j [
Propagation Delay tod 0.7 2.6 0.7 2.6 0.7 26 ns Rt []4 13 R2
Set, Reset, Clock
st |5 12{7] s2
Rise Time tr 0.7 2.2 0.7 2.2 0.7 22 ns i E 6 " :' =
Fall Time t 07 | 22 0.7 2.2 0.7 2.2 ns 7 0[] %2
Set-up Time tset 1.5 — 1.5 — 1.5 — ns v I: 8 9
Hold Time tod | 10 | — | 10| — | 10| — | ns EE
Toggle Frequency ftog 250 —_ 250 — 250 — MHz Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
NOTE: Tables on page 6-11.

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket ormounted on a printed circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a
50-ohm resistor to —2.0 volts.
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SEMICONDUCTOR TECHNICAL DATA

Universal Hexadecimal

Counter

The MC10H136 is a high speed synchronous hexadecimal counter. This

MC10H 136

10H part is a functional/pinout duplication of the standard MECL 10K family CEHA';\,% giz(KAGE
part, with 100% improvement in counting frequency and no increase in CASE 62010
power-supply current.
e Counting Frequency, 250 MHz Minimum * Voltage Compensated A P SUFFIX
« Power Dissipation, 625 mW Typical o MECL 10K-Compatible P'—‘(‘;g‘g gﬁg_’ggGE
* Improved Noise Margin 150 mV
(Over Operating Voltage and Temperature Range) FN SUFFIX
% PLCC
2 CASE 775-02
MAXIMUM RATINGS FUNCTION SELECT TABLE
Characteristic Symbol Rating Unit CIN|s1]| s2 Operating Mode
Power Supply (Vg = 0) VEE —-8.0t00 Vde X | L | L | Preset(Program)
Input Voltage (Veg = 0) Vi 0to VEg Vdce L | L | H | Increment(CountUp)
Output Current — Continuous lout 50 mA H | L | H | HoldCount
— Surge 100 L | H | L | Decrement(Count Down)
Operating Temperature Range TA 0to+75 °C H H L Hold Count
Storage Temperature Range — Plastic‘ Tstg -~55to +150 °C X H H Hold (Stop Count)
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V +5%) (See Note) SIESSTE:T""L TRUTH TABLEO'JTP —
0° 25° 75° s1|s2looloi] 02| 03 Ci‘""y Clock aolat]azlas Carry
Ch istic Symbol | Min | Max | Min | Max | Min | Max | unit )’(’ - 1 Out
L{LJL{H|H
Power Supply Current e — 165 — 150 — 165 mA t nIxIxIx]Ix]l o | n ,I_" t HlH ,I]
Input Current High linH iy LIHIXIXIX XL | H JLIJH|H|H] H
Pins 5, 6, 11, 12, 13 — 430 — 275 — 275 LIHIX X)X XL | H|HJHIHIH] L
Ping — 670 — 420 | — 420 LIR[X|X[X[X|[H | L [R[n|H|R] H
Pin7 — 535 — 335 — 335 LI xIx) x| x) w | 0 [H]H|[H]|H] H
Pin 10 — 380 — 240 — 240 HHXXXX§ H |H|H|H]|H] H
L ufnlefe H |HlHfufe] o
Input Current Low linL 0.5 — 0.5 — 0.3 — HA TN B B S T I N
High Output Voltage VoH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 | -0.735 | Vdc HIL|X|{Xx|x|Xx]| L H{H{L{LlLl H
Low Output Voltage VoL | 195 | —1.68 | -1.95 | 1.6 | -1.95 | —1e0 | vac | [H|CIXPEIXIEl v 0 Lalalal ol &
High Input Voitage ViH ~1.17 | -084 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc * Truth table shows logic states assuming inputs vary in
- _ _ _ _ _ sequence shown from top to bottom.
Low Input Voltage ViL 1.95 148 1.95 1.48 1.95 1.45 vde ** A clock H is defined as a clock input transition from a
AC PARAMETERS low to a high logic level.
Propagation Delay tpd ns
Clock to Q 0.7 23 0.7 24 0.7 25 DIP PIN ASSIGNMENT
Clock to Carry Out 1.0 4.8 1.0 4.9 1.0 5.0
Carry in to Carry v I: 1 ~ 16 :l v
out 07 | 25 | 07 | 26 | o7 27 et Cc2
Set-up Time tset ns Q2 I: 2 15 :' Qi
Data (DO to C) 2.0 — 2.0 — 2.0 — 3 14
Select (Sto C) 35 — 3.5 — 35 — Q3 E :I o
Carry In (Cin to C) 20 | — |20 | — | 20 - Cout I: 4 13[7] cLock
C to C; 0 — 0 — 0 —
( in) D3 [|5 2] Do
Hold Time thold ns
Data (C to DO) 0 — 0 — 0 — D2 []6 1 [] bt
Select (Cto S) 05| — [ -05 | — | -05 — o
Carty In (C to Cip) 0 - 0 — 0 — s2 []7 10 :I G
(Cinto C) 22 | — |22 | — | 22 — Veg []8 9] st
Counting Frequency feount 250 — 250 — 250 — MHz pi . ¢ is for Dualin-Line Pack
" In assignment is for Dual-in—Line Package.
Rise Time 4 05 23 05 24 05 25 ns For PLCC pin assignment, see the Pin Conversion
Fall Time t 0.5 2.3 0.5 24 0.5 2.5 ns Tables on page 6-11.
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse

air flow greater than 500 linear fpm is Outputs are through a 50-ohm resistor to -2.0 volts.
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MC10H136

LOGIC DIAGRAM
S1 9
1 [ [ [ﬁ
827
Carryln & Py
10 9
. e T o9 ; a@le ; wHe
T
1 O iNinn T+ 2 SRR
- h T il
A A N A
Voet =Pin1
. Vgga = Pin16
Vg = Pin8
- O v A A J
12 14 1 15 6 2 5 3 4
Do Qo D1 Qt D2 Q2 D3 Q3 Camy Ot

NOTE: FLIP-FLOPS WILL TOGGLE WHEN ALL T INPUTS ARE LOW.

. APPLICATION INFORMATION

The MC10H136 is a high speed synchronous counter
that operates at 250 MHz. Counter operating modes
include count up, count down, pre-set and hold count.
This device allows the designer to use one basic counter
for many applications.

The S1, S2, control lines determine the operating
modes of the counter. In the pre-set mode, a clock pulse
is necessary to load the counter with the information
presenton the datainputs (DO, D1, D2, and D3). Carry out
goes low on the terminal count or when the counter is
being pre-set.
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SEMICONDUCTOR TECHNICAL DATA

Four-Bit Universal Shift

Register

The MC10H141 is a four—bit universal shift register. This device is a
functional/pinout duplication of the standard MECL 10K part with 100%
improvement in propagation delay and operation frequency and no increase in

power supply current.
» Shift frequency, 250 MHz Min

e Power Dissipation, 425 mW Typical
e Improved Noise Margin 150 mV (over operating voltage and

temperature range)
e Voltage Compensated
e MECL 10K-Compatible

MAXIMUM RATINGS

MC10H141

L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
R CASE 775-02
TRUTH TABLE
QUTPUTS
PR operaTin
s1]s2| MobE  |aon.1|Qtn .+ 1]a2n . 1|Q3n 4 1
L | L |Parallel Entry| DO D1 D2 D3
L | H] snitright | a1, | a2, | a3, | or
H|L| shittetr | oL | @0, | 01, | 02,
[ 1] sopsnin | oo, [ a1y [ a2y | 52,

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t00 Vde
Input Voltage (Vo = 0) \i 0to VEg Vde
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA Oto+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V #5%)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max { Unit
Power Supply Current I — 12 — 102 — 112 mA
Input Current High linH MA
Pins 5,6,9,11,12,13 — 405 - 255 — 255
Pins 7,10 — 416 — 260 — 260
Pin 4 — 510 — 320 — 320
Input Current Low linL 0.5 — 0.5 — 0.3 —_ pA
High Output Voltage VoH |-1.02|-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95( —1.60 | Vdc
High Input Voltage VIH -1.17 | ~0.84 | -1.13 [ -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL -1.95|-1.48 | -1.95 |-1.48 | -1.95 | —1.45 | Vdc
AC PARAMETERS
Propagation Delay tod 1.0 2.0 1.0 2.0 1.1 241 ns
Hold Time — thold 1.0 — 1.0 — 1.0 — ns
Data, Select
Set-up Time tset ns
Data 1.5 — 15 — 1.5 —
Select 3.0 — 3.0 — 3.0 -
Rise Time tr 0.5 24 0.5 24 0.5 24 ns
Fall Time t 0.5 2.4 0.5 2.4 0.5 24 ns
Shift Frequency fshift 250 — 250 — 250 — MHz
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through

a 50 ohm resistor to —2.0 volts.

9/96

* Outputs as exist after pulse appears at “C” input with
input conditions as shown (Pulse Positive transition of
clock input).

DIP
PIN ASSIGNMENT
——
veer [ |1 16| | Veee
@[] 5] | Qf
o []s [ ]
¢ [+ 13 ] oL
R []s 12 ] 00
D3 [ |6 ] |0t
s2 [|7 0] ] s
vee [ |8 9] o2

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H141

LOGIC DIAGRAM

_HOLD DL

Dof |é:>oo
. —> Lc [c l-c c

y Y Y

[§)

D3 D2 D1 Do
I PARALLEL ENTER ' I
S1 — @ ® Py
10F 4
DECODER —
52 — |
| SHIFT RIGHT _ .
. Y- S i s
SHIFT LEFT _ _
[ .
p

|

Q3 Q2 Qi Q
Veet! = PINT
Scc2 = PIN16
VEE = PIN8

APPLICATION INFORMATION

The MC10H141 is a four—bit universal shift
register which performs shift left, or shift right,
serial/parallel in, and serial/parallel out operations
with no external gating. Inputs S1 and S2 control the
four possible operations of the register without
external gating of the clock. The flip—flops shift

information on the positive edge of the clock. The
four operations are stop shift, shift left, shift right, and
parallel entry of data. The other six inputs are all data
type inputs; four for parallel entry data, and one for
shifting in from the left (DL) and one for shifting in
from the right (DR).

MOTOROLA

MECL Data
DL122 —Rev 6



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

16 x 4 Bit Register File (RAM)

The MC10H145 is a 16 x 4 bit register file. The active-low chip select allows Mc 1 OH 1 45
easy expansion.

The operating mode of the register file is controlled by the WE input. When
WE is “low” the device is in the write mode, the outputs are “low” and the data

present at Dy, input is stored at the selected address, when WE is “high,” the
device is in the read mode — the data state at the selected location is present
at the Qn, outputs.

L SUFFIX
e Address Access Time, 4.5 ns Typical CERAMIC PACKAGE
o Power Dissipation, 700 mW Typical CASE 620~10
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range) P SUFFIX
¢ Voltage Compensated PLASTIC PACKAGE
o MECL 10K-Compatible CASE 648-08
FN SUFFIX
PLCC
MAXIMUM RATINGS CASE 775-02
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t00 Vdc
Input Voltage (VGG = 0) V| 0to VEE vdc TRUTH TABLE
Output C t— Conti ! 50 A
e e - out 100 m MODE INPUT | OUTPUT
Operating Temperature Range TA 0to+75 °C CS | WE| Dy Qp
Storage Temperature Range — Plastic Tstg —55 to +150 °C Wr{te “0“ L Lt L
— Ceramic -850 +165 Write *1 L[ L[H L
Read L H| X Q
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note)
> pY P Disabled H X | X L
Characteristic Symbol Unit -
y Win 1 max | Win | Max | min Max Q-State of Addressed Cell
Power Supply Current I — 160 — 163 — 165 mA
Input Current High linH — 375 - 220 —_ 220 pA DIP
Input Current Low linL 0.5 — 0.5 — 0.3 — uA PIN ASSIGNMENT
High Output Voltage V —-1.02 (-0.84 | -0.98 | —0.81 | —0.92 | -0.735 | Vdc
9 P g OH U]
Low Output Voltage VoL |-1.95]|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc Qi [: { 16 :l vee
High Input Voltage \ -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vd
o2 I ° Cw [ 5] e
Low Input Voltage ViL -1.95 | -1.48 | -1.95 | -1.48 | -1.95 | -1.45 | Vdc .

NOTE: s [: 3 1] ] a3
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, o=
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed D1 El 4 13 :l WE
circuitboard and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through
a 50-ohm resistor to —2.0 volts. DO l: 5 12 j D3

m s [ ] o2
w7 0[] o
Vee [ |8 9 [] a
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H145

AC PARAMETERS
MC10H145
TA =0to +75°C,
VEE =-5.2 Vdc 5%
Characteristics Symbol Min Max Unit Conditions
Read Mode ns | Measured from 50% of input to 50%
Chip Select Access Time . tacs 0 4.0 of output. See Note 2.
Chip Select Recovery Time tRcs 0 4.0
Address Access Time tAA 0 6.0
Write Mode ns |twsa=3.5ns
Write Pulse Width tw 6.0 — Measured at 50% of input to 50% of
Data Setup Time Prior to Write twsD 0 - output. tyy = 6.0 ns.
Data Hold Time After Write tWHD 15 —
Address Setup Time Prior to Write twsa 3.5 —_
Address Hold Time After Write tWHA 1.5 —
Chip Select Setup Time Prior to Write twscs 0 —
Chip Select Hold Time After Write twHCS 15 —
Write Disable Time tws 1.0 4.0
Write Recovery Time tWR 1.0 4.0
Chip Enable Strobe Mode ns | Guaranteed but not tested on
Data Setup Prior to Chip Select tcsp 0 — standard product. See Figure 1.
Write Enable Setup Prior to Chip Select tcsw 0 —
Address Setup Prior to Chip Select tcsa 0 —
Data Hold Time After Chip Select tCHD 1.0 —
Write Enable Hold Time After Chip Select tCHW 0 —
Address Hold Time After Chip Select tCHA 2.0 —
Chip Select Minimum Pulse Width tcs 4.0 —
Rise and Fall Time tn tf ns | Measured between 20% and 80%
Address to Output 0.6 25 points.
CS to Output 0.6 25
Capacitance pF | Measured with a pulse technique.
Input Capacitance Cin - 6.0
Output Capacitance Cout — 8.0

NOTES: 1. Test circuit characteristics: R = 50 Q, MC10H145. C|_ < 5.0 pF (including jig and Stray Capacitance). Delay should be derated 30 ps/pF for
capacitive loads up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
3. For proper use of MECL in a system environment, consult MECL System Design Handbook.

FIGURE 1 — CHIP ENABLE STROBE MODE

o — Tcsw-9 ‘ TCHw
WE

. TcsA Tes —
o5 AT —————
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MC10H145

BLOCK DIAGRAM
Qo a1 Q2 Q3 -GS
2 1 I 15 I 14 |3
DATA DATA DATA DATA CHIP
out out out out SELECT
BUFFER | [ BUFFER | | BUFFER | | BUFFER BUFFER

] AAT YWY

SENSE | | sense | | sense | | sense
10
A0 — T ] A
9| =.
Al 53 16X 4 MEMORY
o
88 ™™ CELL ARRAY
2 — 32
= 4 ] A Y
n —2
WRITE AND —
DATA IN BUFFER o
WE
5 4 1 12
Do D1 D2 D3
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input Multiplexer
(Non-Inverting) MC10H158

The MC10H158 is a quad two channel multiplexer with common input select.
A “high” level select enables input D00, D10, D20 and D30 and a “low” level
select enables input D01, D11, D21 and D31. This MECL 10H part is a
functional/pinout duplication of the standard MECL 10K family part, with 100%
improvement in propagation delay and no increase in power—supply current.

; : L SUFFIX
. Propaga?lor? Dglay, 1.5ns Typlcgl CERAMIC PACKAGE
* Power Dissipation, 197 mW Typical CASE 620-10
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range) P SUFFIX
* Voltage Compensated PLASTIC PACKAGE
» MECL 10K-Compatible CASE 648-08
FN SUFFIX
MAXIMUM RATINGS PLCC
= CASE 775-02
Characteristic . Symbol Rating Unit
Power Supply (Vg =0) VEE -8.0t0 0 Vdc
Input Voltage (Vo = 0) \ 0to VEE Vdc TRUTH TABLE
Output Current— Continuous lout 50 mA
— Surge 100 Select | DO D1 Q
Operating Temperature Range TA 0to+75 °C L X L L
Storage Temperature Range — Plastic Tstg -55 to +150 °C L X H H
— Ceramic 55 to +165 °C H L X L
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) H H X H
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current Ig — 53 — 48 — 53 mA DIP
Input Current High linH RA PIN ASSIGNMENT
Pin9 — | 475 | — | 295 | — 295 :
Pins 3-6 and 10-13 — {516 | — |30 ] — 320 |\
Input Current Low . | 05 | — |05 | — |08 | — | uA o [ o[ ] Voo
High Output Voltage | VoH | —1.02 | ~0.84 | —0.98 | 0.81 | -0.92 | —0.735 | Vdc at []e 5] | @
Low Output Voltage VoL |-195|-1.63 |-1.95]|-1.63 |-1.95 | -1.60 | Vdc D1 E 3 14 j Q3
High Input Voltage Viy |-1.17|-0.84 1 -1.13|-0.81 | -1.07 | -0.735 | Vdc D10 I: . 1 :) D20
Low Input Voltage ViL |-1.95|-1.48 |-1.95|-1.48 |-1.95 | -1.45 | Vdc
D21
AC PARAMETERS oot [ s 2]
Propagation Delay tod ns oo []6 1 [ ] o3
Data 0.5 19 05 19 0.5 2.0
Select 10 {29 | 10 [ 29 | 10 | 29 ne []7 o ] o
Rise Time t, |07 |22 |07 |22 |07 | 22 | ns vee [ |8 9 r__:I SELECT
Fall Time t 0.7 2.2 0.7 22 0.7 22 ns
NOTE: Pin assignment is for Dual-in-Line Package.
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, For PLCC pin assignment, see the Pin Conversion
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit Tables on page 6-11.

board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through
a 50-ohm resistor to ~2.0 volts.

3/93
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MC10H158

LOGIC DIAGRAM

SELECT9 —AD—

D01 5

D00 6

D11 3 o

2

D10 4

D21 12
15 Q2

D20 13 |

D31 10
14 Q3

D30 11

Vec=PIN16
VEg=PIN8
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input Multiplexer

(Inverting)

The MC10H159 is a quad 2—input multiplexer with enable. This MECL 10H
part is a functional/pinout duplication of the standard MECL 10K family part,
with 100% improvement in propagation delay and no increase in power—supply
current.

* Propagation Delay, 1.5 ns Typical

MC10H159

e . L SUFFIX
e Power Dlssupa_tmn, 218 _mW Typical ] CERAMIC PACKAGE
¢ Improved Noise Margin 150 mV (Over Operating Voltage and CASE 620-10
Temperature Range)
¢ \Voltage Compensated
- P SUFFIX
¢ MECL 10K-Compatible PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
MAXIMUM RATINGS CASE 775-02
Characteristic Symbol Rating Unit
Power Supply (Vgg = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vo = 0) \i O0to VEE Vdc
Output Current— Continuous lout 50 mA TRUTH TABLE
—Surge 1% Enable| Sel Do | b1
nable{ Select
Operating Temperature Range TA 0to+75 °C T_ L X T :
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55t0 +165 °C L L X H L
L H L X H
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note) L ” " X L
o 25° 75° H X X X |t
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current I —_ 58 —_ 53 _ 58 mA
Input Current High linH HA DIP
Pin9 —_ 475 —_ 295 -_ 295 PIN ASS'GNMENT
Pins 3-7 and 10-13 —_ 515 — 180 | — 320
Input Current Low linL 0.5 — 0.5 — 0.3 — pA _ \J
High Output Voltage | Von | —1.02 | —0.84 | -0.98 | -0.81 | ~0.92 | ~0.735 | Vde @[]+ 16 :-' Vee
Low Output Voltage VoL |-1.95|-1.63|—-1.95]|-1.63]|-1.95 | —1.60 | vdc ol []e 5] ] @
High Input Voltage ViH |-1.17 |-0.84 | -1.13 |-0.81 | -1.07 | -0.735 | Vdc D11 E 3 14 j [k}
Low Input Voltage ViL -1.95 |-1.48 | -1.95 | -1.48 | -1.95 | —1.45 | Vdc D10 [: % 13 :l 020
AC PARAMETERS D21
Propagation Delay tpd ns ot [: 5 12 j
Data 05 | 22 | 05 | 22 | 05 22 D00 I: 6 1 ::l D30
Select 1.0 3.2 1.0 | 32 1.0 3.2
Enable 1.0 | 3.2 1.0 | 3.2 1.0 3.2 ENABLE |: 7 10 :] D31
Rise Time tr 0.5 22 0.5 22 0.5 22 ns VEE E 8 9 :l SELECT
Fall Time tf 0.5 2.2 0.5 22 0.5 2.2 ns
NOTE: Pin assignment is for Dual-in-Line Package.

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through
a 50-ohm resistor to —2.0 volts.

3/93

For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H159

APPLICATION INFORMATION
The MC10H159 is a quad two channel multiplexer with inputs D00, D10, D20,and D3 0. Alow (L) level enables
enable. It incorporates common enable and common data inputs DO 1, D1 1, D2 1, and D3 1. Any change on
data select inputs. The select input determines which the data inputs will be reflected at the outputs while the
data inputs are enabled. A high (H) level enables data enable is low. Input levels are inverted at the output.
LOGIC DIAGRAM

SELECT9 AD—

DO 1
5 % 1 Q0

DOO 6

Di1 3 &D2°1
IO

D10 4 ‘I: )

ENABLE 7

D21 12

15 Q2

D20 13 :)_I'
LA

D31 10—
14 Q3
D30 11
Vce PIN 16
VEEPIN 8
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

12-Bit Parity
MC10H160
Generator-Checker |
The MC10H160 is a 12-bit parity generator—checker. The output goes high
when an odd number of inputs are high providing the odd parity function. i cER A';Afg:,:gKAGE
Unconnected inputs are pulled to a logic low allowing parity detection and CASE 620-10
generation for less than 12 bits. The MC10H160 is a functional pin duplication
of the standard 10K family part with 100% improvement in propagation delay P SUFFIX
and no increase in power—supply current. PLASTIC PACKAGE
« Propagation Delay, 2.5 ns Typical CASE 648-08
* Power Dissipation, 320 mW Typical FN SUFFIX
e Improved Noise Margin 150 mV (Over Operating Voltage and PLCC
Temperature Range) GASE775-02
e Voltage Compensated
e MECL 10K—Compatible
LOGIC DIAGRAM
MAXIMUM RATINGS
3 Veeq=PINT
Characteristic Symbol Rating Unit 4 Voca=PIN 16
Power Supply (VoG = 0) VEE +8.0t0 0 Vdc 5 VEE=PIN8
Input Voltage (Vo = 0) Vi 0to VEg Vde 6
Output Current— Continuous lout 50 mA 7
— Surge 100 9 2
Operating Temperature Range TA 0to+75 °C :?
Storage Temperature Range — Plastic Tstg -55 to +150 °C 12
— Ceramic -55to +165 °C 13
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V £5%) (See Note) 14
o o o 15
) _0 % s ) TRUTH TABLE
Characteristic Symbol { Min | Max | Min | Max | Min Max | Unit INPUT | OUTPUT
Power Supply Current I — 88 — 78 — 88 mA Sum of
Input Current High linH pA HighLevel | Pin2
Pins3,57,10,12,14 — |3t | — |246 ] — | 248 nputs
Pins 4,6,9,11,13,15 —_ 457 — 285 — 285 Even Low
Input Current Low L |05 ] — Jos | — o3 ] — |pa Odd High
High Output Voltage Voy |-1.02(-0.84 |-0.98 |-0.81 |-0.92 [-0.735 | vdc
Low Output Voltage VoL |-1.95|-1.63 |~1.95|-1.63|~1.95| —-1.60 | Vdc DIP
High Input Voltage ViH |-1.17|-0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc PIN ASSIGNMENT
Low Input Voltage ViL -195|-1.48 |-195]|-148|-1.95| —-1.45 | Vdc —
AC PARAMETERS Voo L1 18] vooe
Propagation Delay tpd 1.1 3.1 1.1 3.3 1.2 3.5 ns out D 2 15 :I IN12
Rise Time t |055| 15 |055] 16 | 075 | 1.7 | ns N[ 8 14[7] e
Fall Time t 055 | 15 o055 | 16 [075 | 1.7 | ns N2 [] 4 13[] iNto
NOTE: - ] e ) N3 []5 12] ] INg
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterth I equilibrium has by lished. The circuitis ina test socket or mounted on a printed circuit IN4 l: 6 11 :‘ IN8
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are i i through a
50—ohm resistor to —2.0 volts. INs []7 10 ] N7
vee [ 8 9| ] N6
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Binary to 1-8 Decoder (Low) MC10H161

The MC10H161 provides parallel decoding of a three bit binary word to one

L SUFFIX
of eight lines. The MC10H161 is useful in high—-speed multiplexer/demultiplexer CERAMIC PACKAGE
applications. CASE 620-10
The MC10H161 is designed to decode a three bit input word to one of eight
output lines. The MC10H161 output will be low when selected while all other P SUFFIX
output are high. The enable inputs, when either or both are high, force all P'-ACSATS'E g:g_’ggGE

outputs high.
The MC10H161 is a true parallel decoder. This eliminates unequal parallel FN SUFFIX
i i i i i PLCC
pa.th delay tmes found in qther decodgr d'e3|gns. These devices are ideally w CASE 77502
suited for multiplexer/demultiplexer applications.

* Propagation Delay, 1.0 ns Typical

* Power Dissipation, 315 mW Typical (same as MECL 10K)

o Improved Noise Margin 150 mV (Over Operating Voltage and . LOGIC DIAGRAM
Temperature Range) Ef fs':[:)
« Voltage Compensated Yogy =Fin1 T s
e MECL 10K-Compatible Voop = Pin 16
\95052 =P:r|8 ’_DBS at
TR
AT
I ™5
MAXIMUM RATINGS I »—D o ai
1
Characteristic Symbol Rating Unit B9 .n)_&
Power Supply (Vcc = 0) VEE -8.0to 0 Vdc »——D 120
Input Voltage (Vo = 0) 7 OtoVEE Vde ’_Dﬂ I
QOutput Current— Continuous lout 50 mA cu .&j >——D 0o
— Surge 100
Operating Temperature Range TA 0to+75 °C [ENABLE TUTHTARLE
— : _ o INPUTS| INPUTS UTPUT:
Storage Temperature Range Plastch Tstg 55 to +150 C I G B 0 S FR R PO R G 6
— Ceramic -55to +165 °C T oot oalalmtaalnla
ELECTRICAL CHARACTERISTICS (VEE = 5.2 V +5%) (See Note) N R H NN A
Llc|Lf{H{H[H|H|H]L]H|H]|HIH
0° 25° 75° L{LIHIL]LIH]HIH|H|L]H]H]H]
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit t '[ : h ': : : E : : 'ﬁ 'E :
Power Supply Current I — 84 — 76 — 84 mA l,.] l)z 2 Q Q E n ﬂ : n : : h
Input Current High ind | — | 465 | — | 2755 | — | 275 | A xlnlxixlxlnlhininlalniily
Input Current Low linL 0.5 — 0.5 - 0.3 — uA DIP
High Output Voltage Vo |-1.02|-0.84|-0.98 [-0.81 [-0.92 [-0.735 | Vdc PIN ASSIGNMENT
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc
High Input Voltage ViH [-1.17 |-0.84 | -1.13|-0.81 [-1.07 | -0.735 | Vdc Vet E; Vece
Low Input Voltage ViL | 195|148 |—1.95 | 1.48 | 1.95 | —1.45 | vdc §° E3 E’
3
AC PARAMETERS @ 4 4
Propagation Delay tpd ns 5
Data 06 | 20 o065 21 | 07 | 22 ar [ ) s
Enable 08 | 23 | 08 | 24 [ 09 | 25 o [ Qs
Rise Time t, |055| 17 |o65 | 1.8 | 0.7 | 19 | ns AL a7
vee [ 8 B
Fall Time t 0.55 17 0.65 1.8 0.7 1.9 ns
Pin assignment is for Dual-in-Line Package.
NOTE:

For PLCC pin assignment, see the Pin Conversion

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, Tables on page 6-11.

afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through
a 50—ohm resistor to —2.0 volts.
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MC10H161

Control Selection

_-mCXb-L

TYPICAL APPLICATIONS
FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

S0 151413121110 9 8 76543210
ML 2 XOXCD>—st e
- g )
L Et 3
- g MC10H164 g MC10H164
1A 00 A DO
RO
o ' S0
1
8 m—s‘ NC10H136
CR
%0 mf T T C ~ 1
o-|>o—‘E1 Eo B 0
[ 1S motomter ¢ MotoHet
Start/Stop — A I |_ A
0000000 llllllll
151413121110 9 8 76543210
FIGURE 2 — 1-OF-64 LINE MULTIPLEXER
A
E Dout
=M010H164—‘
g 4h8¢
= Doyt
S{mcroHts—"-@
g A8
= D,
= out
MSB a7 B
7| A
14 O—— % e ABG
05 E Dot
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9 O——] McioH161 {3 £
[
1 oL Q0 = Dout
=MC10H164
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E (i —
= D,
Suctonies—219
=
=
A B
E l_.l;cl;
= Dout
The Bit chosen is dependent on six-bit ={MC10H164 4
code present on inputs 7, 9, 14 of the =
MC10H161 and the A, B, C inputs of the
MC10H164. £ A8
= D
HuctoHreap—2t
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Binary to 1-8 Decoder (High)

The MC10H162 provides parallel decoding of a three bit binary word to one
of eight lines. The MC10H162 is useful in high-speed multiplexer/ demultiplexer

applications.

The MC10H162 is designed to decode a three bit input word to one of eight
output lines. The MC10H162 output will be high when selected while all other
output are low. The enable inputs, when either or both are high, force all outputs

low.

The MC10H162 is a true parallel decoder. This eliminates unequal parallel
path delay times found in other decoder designs. These devices are ideally
suited for multiplexer/demultiplexer applications.

« Propagation Delay, 1.0 ns Typ

ical

* Power Dissipation, 315 mW Typical (same as MECL 10K)
e Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
e Voltage Compensated
» MECL 10K-Compatible

MC10H162

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vce =0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) \ Oto VEE Vdc
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 t0 +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 15%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit
Power Supply Current Ig — 84 — 76 — 84 mA
Input Current High linH — 465 — 275 — 275 HA
Input Current Low linL 0.5 — 0.5 - 0.3 - HA
High Output Voltage VoH |-1.02|-0.84 |-0.98 |-0.81|-0.92|-0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63|-1.95| -1.60 | Vdc
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL -1.95 | -1.48 | -1.95 | -1.48 | -1.95 | —1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Pins 7,9, 14 Only 07 | 20 | 0.7 | 241 0.8 25
Pins 2, 15 Only 0.8 23 0.8 2.4 0.9 2.6
Rise Time ty 0.6 1.8 0.6 19 | 0.6 2.0 ns
Fall Time tf 0.6 1.8 0.6 1.9 0.6 2.0 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in atest socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through

a 50-ohm resistor to —2.0 volts.
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L SUFFIX
CERAMIC PACKAGE
CASE 620-10
N P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
R CASE 775-02
LOGIC DIAGRAM
E1 15
600
Vegy = Pint '_Dok
Voga = Pin16
Veg = Pin8 ] Do~sa
>—Dt#aaoz
A7
_Dc#soa
| ] o~
po M 3
’___Dﬁizos
oo
c 1 3 [ Somna
TRUTH TABLE
INPUTS OUTPUTS
Eo[E1] ¢ [B] AJqo]ai]az]qs[aaas[qsl a7
Clofojofcresiofofefefjofele
cfolctofnfofafc|c]cfcfclc
I L N S T e e e
) I A 1 I I B
[ I e )
(i I T I e i
() I R ) I I R v
clclufulalcyclcfepoyfofn
R x[x|x|xfolopofofof{ofo]e
xfalxIxIxjelclofofe]ofo]c
DIP
PIN ASSIGNMENT
veer O 1 veez
Eo []2 E1
a3 3 c
Q2 [+ Q4
a1 5 Q5
Q []6 Q6
A7 a7
vge [ 8 B

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H162

TYPICAL APPLICATIONS

FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER

Control Selection
I—S° 1514 1312 1110 9 8 76543210
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cq | [
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SEMICONDUCTOR TECHNICAL DATA

8-Line Muitiplexer

The MC10H164 is a MECL 10H part which is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement in propagation
delay, and no increase in power supply current.

The MC10H164 is designed to be used in data multiplexing and parallel to
serial conversion applications. Full parallel gating provides equal delays
through any data path. The MC10H164 incorporates an output buffer, eight
inputs and an enable. A high on the enable forces the output low. The open
emitter output allows the MC10H164 to be connected directly to a data bus. The
enable line allows an easy means of expanding to more than 8 lines using

additional MC10H164’s.

Propagation Delay, 1.0 ns Typical
Power Dissipation, 310 mW Typical (same as MECL 10K)
Improved Noise Margin 150 mV (Over Operating Voltage and

MC10H164

N
\

L SUFFIX
CERAMIC PACKAGE
CASE 620-10

P SUFFIX
PLASTIC PACKAGE
CASE 648-08

FN SUFFIX
PLCC
CASE 775-02

LOGIC DIAGRAM

Temperature Range) A7 w9
¢ Voltage Compensated Veeyr = PINT
o MECL 10K-Compatible R I sy Vg/cz = gm;e
Ry Iy EE -
Enable 2 Z
| ¢ 15
MAXIMUM RATINGS X0 6
Characteristic Symbol Rating Unit X158
Power Supply (Ve =0) VEE -8.0to 0 Vde X24
Input Voltage (Vcg = 0) \ Oto VEg Vdc X33
Output Current— Continuous lout 50 mA X4 11
— Surge 100 =
X5 12
Operating Temperature Range TA 0to +75 °C ©13 =
Storage Temperature Range — Plastic Tstg -55to +150 °C Wi L
— Ceramic 55 to +165 °C
L 5 TRUTH TABLE
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) ADDRESS INPUTS
o o o ENABLE [_ C B A z
0 ad s L L L L X0
Characteristic Symbol [ Min | Max | Min | Max | Min Max | Unit |C t :_.‘ E g
Power Supply Current I - 83 —_ 75 —_ 83 mA L L H H X3
Input Current High | — | 512 | — | 320 | — | 320 | A r Plon R e
Input Current Low linL 0.7 — 0.7 — 0.7 — pA '[ : : h §§
High Output Voltage VoH |-1.02|-0.84|-0.98 |-0.81 [-0.92 [-0.735 | vdc B x [ x [x 1 &
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63|-1.95| -1.60 | Vdc
High Input Voltage ViH |-1.17 |-0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc DIP PIN ASSIGNMENT
Low Input Voltage V)L |-1.95]|-1.48[-1.95|-1.48 [-1.95| —1.45 | Vdc U]
AC PARAMETERS Vet Cf 1 1611 Vecz
" ENABLE []2 1517 z
Propagation Delay tpd ns
Enable 04 | 145 | 04 [ 15 | 05 | 17 xws u“Ox
Data 07 | 24 |08 [ 25 | 09 | 26 X2 [J4 18] X6
Address 10 | 28 1.1 2.9 1.2 3.2 X1 15 127 %5
Rise Time tr 05 [ 15 | 05 | 16 | 05 | 1.7 | ns Xo C]e  11[7J x4
Fall Time tf 0.5 15 | 05 16 | 05 1.7 ns A7 0[] ¢C
NOTE: Vee []8 ol s

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,

afterthermal equilibrium has been established. The circuitis in atest socket ormounted on a printed circuit

board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through

a 50-ohm resistor to —2.0 volts.
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Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion

© Motorola, Inc. 1996

2-49

REV 6

Tables on page 6-11.

@ MOTOROLA




MC10H164

Control Selection

TYPICAL APPLICATIONS

FIGURE 1 — HIGH SPEED 16-BIT
MULTIPLEXER/DEMULTIPLEXER

<Aoo
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Start/Stop
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A c_ D
E Et
— g MC10H164 g MC10H164
1A 00 A ol
S0
St MC10H136
Cr
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FIGURE 2 — 1-OF-64 LINE MULTIPLEXER
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The Bit chosen is dependent on six—bit
code present on inputs 7, 9, 14 of the
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SEMICONDUCTOR TECHNICAL DATA

8-Input Priority Encoder

The MC10H165 is an 8-Input Priority Encoder. This 10H part is a
functional/pinout duplication of the standard MECL 10K family part, with 100%
improvement in propagation delay, and no increases in power—

supply current.

* Propagation Delay, Data~to—Output, 2.2 ns Typical
e Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
s Voltage Compensated
o MECL 10K-Compatible

MC10H165

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8.0t00 Vde
Input Voltage (Vcc =0) Vi Oto VEE Vde
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic 55 to +165
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V #5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE — 144 — 131 — 144 mA
Input Current High linH pAde
Pin 4 — 510 — 320 — 320
Data Inputs - 600 — 370 — 370
Input Current Low linL 0.5 — 0.5 — 0.3 — pA
High Output Voltage Voy |-1.02|-0.84|-0.98 [-0.81 [-0.92 [ -0.735 | Vdc
Low Output Voltage VoL |[-1.95|-1.63|-1.95)-1.63|-1.95] —-1.60 | Vdc
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low input Voltage ViL ~1.95|-148 |-1.95|-1.48 | -1.95 | -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Data Input — Output 0.7 3.4 0.7 3.4 0.7 3.4
Clock Input — Output 0.7 2.2 0.7 2.2 0.7 2.2
Set-up Time tset 3.0 —_ 3.0 — 3.0 - ns
Hold Time thold | 05 — 0.5 — 0.5 — ns
Rise Time te 0.5 2.4 0.5 24 0.5 2.4 ns
Fall Time tf 0.5 2.4 0.5 2.4 0.5 2.4 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a

50-ohm resistor to —2.0 volts.

3/93

L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
e CASE 775-02
TRUTH TABLE
DATA INPUTS OUTPUTS
DO|D1|D2|D3|D4|D5(D6|D7|Q3[Q2|Q1[|Q0
HIX{X X X{X{X|X|H]LILJ]L
LIHIX]X|X|X]X]X]H|L]L|H
LILIH|IX]|X|X]|X]|X|H|L]IH|[L
LIL[L|H[X|X|X|X|H|L[H[H
LILJLIL{HIX[{X|X|H{H]L]L
LfLfjLjL|JLIH]X]X|H|[H]L|H
LfLrfjLr)e]JLjL]H|X|H|H|H|L
LfejLjr}jLjLiL|H|H|IH|H|H
LjefLjLypepefrgprfrjyrjryt
DIP
PIN ASSIGNMENT

j Veez

veer [ 1

o [ 5] ] @
o []s 4[] as
cLock [ 4 13["] D2
o []s 12[] D5

07:6 1] o4

ot |7 ] D3
vee [ |8 9] os

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H165

8-INPUT PRIORITY ENCODER

The MC10H165 is a device designed to encode eight
inputs to a binary coded output. The output code is that
of the highest order input. Any input of lower priority is
ignored. Each output incorporates a latch allowing
synchronous operation. When the clock is low the outputs
follow the inputs and latch when the clock goes high. This
device is very useful for a variety of applications in
checking system status in control processors, peripheral

controllers, and testing systems.

The input is active when high, (e.g., the three binary
outputs are low when input DO is high). The Q3 output is
high when any input is high. This allows direct extension
into another priority encoder when more than eight inputs
are necessary. The MC10H165 can also be used to
develop binary codes from random logic inputs, for
addressing ROMs, RAMs, or for multiplexing data.

LOGIC DIAGRAM
c4 _LD
Vooy = PINY
Vooz = PIN16
D05 —‘) E . VEE = PIN8
D17 _D ._D_
|
. 3Q0
D213 —LD
] p—
11
D310 -LD P
D4t —LD B —
DD o
b 20Q1
*—1—
D5 12 -LD ! — -
—
__—_S—\ — b 52
S > —
—
D76 —L):>_" . b 1403
|
1
1 >— U
\
]
7
Numbers at ends of terminals denote pin numbers for L and P packages.
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MC10H165

APPLICATION INFORMATION

A typical application of the MC10H165 is the decoding
of system status on a priority basis. A 64-line priority
encoder is shown in the figure below. System status lines
are connected to this encoder such that, when a given
condition exists, the respective input will be at a logic high

system conditions, as represented at the encoder inputs,
which has priority in determining the next system
operation to be performed. The binary code showing the
address of the highest priority input present will appear at
the encoder outputs to control other system logic

level. This scheme will select the one of 64 different functions.
64-LINE PRIORITY ENCODER
LsB
o)
1
z z |z '
MC10H164 MC10H164 MC10H164 !
)
V2MCIOH101 o .. X1 ABC|]X...... XTABC ||[x.... X7 ABC : Six bitoutput
Syst ' word yielding
Clyoscim | J. 1 ' number of
- hd 1 highest priority
' channel present
: atinput
Highest [l
Priority c !
Input po Qo '
at !
— —] @2 MsB J
[Ho7 —
2
4
3
=
07
¢
Do =3
g Qt
5 @
=
o7 Q3
¢ g @
[
£ o
3 @
=
b7 Q3
c )
Do 2 af
3 @
o
o
Lowest oo § af
Priority ' S5 @
Input ' o7 = @
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SEMICONDUCTOR TECHNICAL DATA

5-Bit Magnitude Comparator

The MC10H166 is a 5-Bit Magnitude Comparator and is a functional/ pinout
duplication of the standard MECL 10K part with 100% improvement in
propagation delay and no increase in power—supply current.

The MC10H166 is a high—speed expandable 5-bit comparator for
comparing the magnitude of two binary words. Two outputs are provided: A<B
and A>B. The A = B function can be obtained by wire—~ORing these outputs (a
low level indicates A = B) or by wire—NORing the outputs (a high level indicates

MC10H166

L SUFFIX
A = B). A high level on the enable function forces both outputs low. CERAMIC PACKAGE
« Propagation Delay, Data-to~Output, 2.0 ns Typical CASE 620-10
¢ Power Dissipation 440 mW Typical
¢ Improved Noise Margin 150 mV (Over Operating Voltage and P SUFFIX
Temperature Range) PLASTIC PACKAGE
CASE 648-08
* Voltage Compensated
¢ MECL 10K-Compatible FN SUFFIX
PLCC
CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (VGG = 0) VEE 80100 Vdc TRUTH TABLE
Input Voltage (Vcc = 0) V] 0to VEE Vdc ~_Inputs Outputs
Output Current— Continuous lout 50 mA E A B A<B | A>B
— Surge 100 H X X L L
Operating Temperature Range TA 0to+75 °C L | WORD A=WORDB L L
Storage Temperature Range — Plastic Tstg —5510 +150 °C L [ WORDA>WORDB L H
— Ceramic -55 to +165 °C
L | WORD A <WORD B H L
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V 15%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max [ Min | Max | Min | Max | Unit PIN ASIS)I:NMENT
Power Supply Current IE —_ 117 —_ 106 —_ 117 mA
Input Current High linH — 350 — 220 — 220 HA \J
Input Current Low linL 0.5 — 0.5 — 0.3 — uA Veet E ! 16 : Vecz
High Output Voltage VoH |-1.02[-0.84[-0.98[-0.81[-0.92[-0.735] vac a8 [ 5] | E
Low Output Voltage VoL |-1.95|-1.63 |-1.95]-1.63 | -1.95| -1.60 | Vdc A<B L__ 3 14 :l B2
High Input Voltage V -1.17 {-0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
91 TPy 220 iH Bo [|4 13 ] A2
Low Input Voltage ViL |-1.95|-1.48|-1.95|-1.48 |-1.95| ~1.45 | Vdc
AC PARAMETERS w s el ] A
Propagation Delay tod ns Al E 6 1 :' B3
Data-to—Output 1.1 35 1.1 3.7 1.2 4.1
Enable—to-Output 06 | 1.7 | o7 [ 17 | 07 | 18 Bt []7 to[ ] B4
Rise Time t |06 |15 |06 |16 [06] 17 | ns vee [ 8 9[] ™
Fall Time t 0.6 1.5 0.6 1.6 0.6 1.7 ns
NOTES: Pin assignment is for Dual-in-Line Package.

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a

50-ohm resistor to -2.0 volts.
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For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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LOGIC DIAGRAM

A 9 —&
B4 10 —¢

A3 12

B3 11 — = Dom—24A>B

MC10H166

A2 13
B2 14 ——:ID —) 3
DD—I- 3A<B
At 6
B o —] o—
Voot = PINT
Veco = PIN16
A0 5 VEg = PIN8
BO 4-—:333
E15
FIGURE 1 — 9-BIT MAGNITUDE COMPARA-
TOR
A0 BO A1 B1 A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7 A8 B8
L = L
A0 At A2 A3 Ad A0 At A2 A3 Ad
B0 B1 B2 B3 B4 Bo Bt B2 B3 B4
MC10H166
A>B A<B A>B A<B
A>B  A<B A=B
For 9-Bit Word
Forlonger word lengths, the MC10H166 can be serially of the next device. The connection for an A = B output is
expanded or cascaded. Figure 1 shows two devices in a also shown. The worst case delay time of serial
serial expansion for a 9-bit word length. The A > B and expansion is equal to the number of comparators times

A < B outputs are fed to the A0 and BO inputs respectively the data—to—output delay.
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MC10H166

FIGURE 2 — 25-BIT MAGNITUDE
COMPARATOR
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B7 B2
Bs —IB1 A>B Ifor shorter delay times th;n possible with senal_ expansion,
A6 Al devices can be cascaded. Figure 2 shows a 25-bit cascaded
B5 —o1B0 comparatorwhose worst case delay is two data-to—output delays.
A5 L A0 The cascaded scheme can be extended to longer word lengths.
B4 —B4
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SEMICONDUCTOR TECHNICAL DATA

Dual Binary to 1-4 Decoder

(Low)

The MC10H171 is a binary coded 2 line to dual 4 line decoder with selected
outputs low. With either EO or E1 high, the corresponding selected 4 outputs are
high. The common enable E, when high, forces all outputs high.

e Propagation Delay, 2 ns Typical
e Power Dissipation 325 mW Typical (same as MECL 10K)
e Jmproved Noise Margin 150 mV (over operating voltage and

temperature range)
* Voltage Compensated
 MECL 10K-Compatible

MC10H171

L SUFFIX
CERAMIC PACKAGE
CASE 620-10

y P SUFFIX
PLASTIC PACKAGE
CASE 648-08

FN SUFFIX
PLCC
CASE 775-02

Eo14 —D

LOGIC DIAGRAM

D—woos
T >—rae
[
AQ—)D_;? ] >—reqot
‘D-mooo
J >—sa13
] >—4ai2
E15 ] >—sart
—:D—scno

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8t0 0 Vdc
Input Voltage (Vcc = 0) \| Oto VEE Vde
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2 V +5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE —_ 85 —_ 77 —_ 85 mA
Input Current High linH — 425 — 265 — 265 HA
Input Current Low linL 0.5 — 0.5 — 0.3 — HA
High Output Voltage VoH |-1.02|-0.84 |{-0.98 |-0.81 |-0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL -1.95 [ -1.48 [ -1.95 |-1.48 | -1.95 | -1.45 | Vdc
AC PARAMETERS
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min | Max [ Unit
Propagation Delay tpd ns
Data 0.5 2.0 0.5 2.1 0.5 22
Select 0.5 2.6 05 27 0.5 2.8
Rise Time t 0.5 1.7 0.5 1.8 0.5 1.9 ns
Fall Time t 0.5 1.7 0.5 1.8 0.5 1.9 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in a test socket or mounted on a printed circuit
board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated through

a 50-ohm resistor to —2.0 volts.

3/93

E12
Veey=PIN1
Veco=PIN16
VEg=PIN8

DIP
PIN ASSIGNMENT

Ve ] Vece
& &
Qs ] &0
at ] a0
an [ ] oo
Q10 ] Qo2

B ] o3
VEE :] A

Pin assignment is for Dual-in—Line Package.

For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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MC10H171

TRUTH TABLE

Outputs

Qi3

Qo3

Qo2

Qo1

Qo0

Q12

Q11

Q10

Inputs

Enable Inputs

w
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual Binary to 1-4-Decoder
(High)

The MC10H172 is a binary coded 2 line to dual 4 line decoder with selected
outputs high. With either EO or E1 low, the corresponding selected 4 outputs are
low. The common enable E, when high, forces all outputs low.

* Propagation Delay, 2 ns Typical

e Power Dissipation 325 mW Typical (same as MECL 10K)

e Improved Noise Margin 150 mV (over operating voltage and
temperature range)

o Voltage Compensated

e MECL 10K-Compatible

MAXIMUM RATINGS

MC10H172

Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8to 0 Vdc
Input Voltage (Vo = 0) Y Oto VEg Vde
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55t0 +165

ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note)

0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE —_ 85 — 7 — 85 mA
Input Current High linH — 425 — 265 — 265 pA
Input Current Low linL 0.5 — 0.5 — 0.3 — pA

High Output Voltage VoH |-1.02 |-0.84 |-0.98 | -0.81 |-0.92 | -0.735 | Vdc

Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc

High Input Voltage Vi |-1.17 |-0.84 |-1.13 | -0.81 | -1.07 [ -0.735 | vdc

Low Input Voltage ViL -1.95-1.48 |-1.95|-1.48 | -1.95 | -1.45 | Vdc
AC PARAMETERS
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit

Propagation Delay tpd ns

Data 0.5 2.0 0.5 2.1 0.5 22

Select 0.5 2.6 0.5 27 0.5 2.8
Rise Time t 0.5 1.7 0.5 1.8 0.5 1.9 ns
Fall Time 1 0.5 1.7 | 05 1.8 0.5 1.9 ns

NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated
through a 50—ohm resistor to 2.0 volts.

3/93

L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
CASE 775-02
LOGIC DIAGRAM
Bore—f o T o103
: 7 o112
: 7 o-12a01
A9
] 013000
] >o-sais
B7
] >o-4ai2
Et5 0—D°' san
E12 [ ] So-saro
Vee1=PINA
Veeca=PIN 16
VEE =PIN8
DIP
PIN ASSIGNMENT
—
veer [ 18] | Veee
E1 |j 2 5] ] E
as [ 3 [ ] B
a2 [ |4 13 ] Qoo
an s 12 [] oot
ato [ | 1] o
8 []7 10] ] Qo3
vee [ 8 o[ ]A

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6—11.
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TRUTH TABLE

Outputs

Q13

Qo3

Qo2

Qo1

Qoo

Q12

Q11

Q1o

Inputs

Enable Inputs
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-input Muitipiexer/
Latch

The MC10H173 is a quad 2-input multiplexer with latch. This device is a

functional/pinout duplication of the standard MECL 10K part, with 100%
improvement in propagation delay and no increase in power supply current.
o Data Propagation Delay, 1.5 ns Typical e Voltage Compensated
e Power Dissipation, 275 mW Typical o MECL 10K-Compatible
o Improved Noise Margin 150 mV (over

operating voltage and temperature range)

MC10H173

L SUFFIX
CERAMIC PACKAGE
CASE 620~-10

N P SUFFIX
PLASTIC PACKAGE
CASE 648-08

FN SUFFIX
PLCC
R CASE 775-02

TRUTH TABLE

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vg = 0) VEE -8.0t0 0 Vde
Input Voltage (Vo = 0) V) Oto VEg Vde
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg —55 to +150 °C
— Ceramic 55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V +5%) (See Note)
0° 25° 75°
Ch istic Symbol Min Max Min Max Min Max Unit
Power Supply Current I - 73 —_ 66 — 73 mA
Input Current High linH HA
Pins 3-7 & 10-13 - 510 — 320 —_ 320
Pin9 — 475 — 300 — 300
Input Current Low linL 0.5 — 0.5 — 0.3 — pA
High Output Voltage VoH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL -195 | 163 | ~1.95 | -1.63 [ -1.95 | -1.60 | Vdc
High Input Voltage VIH -1.17 | 0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL -1.95 | —1.48 | —1.95 | -1.48 | =195 | -1.45 Vdc
AC PARAMETERS
Propagation Delay tpd ns
Data 0.7 23 0.7 23 0.7 23
Clock 1.0 37 1.0 37 1.0 | 37
Select 1.0 36 1.0 3.6 1.0 3.6
Set-up Time tset ns
Data 0.7 — 0.7 — 0.7 —
Select 1.0 — 1.0 — 1.0 —
Hold Time thold ns
Data 0.7 — 0.7 — 0.7 —
Select 1.0 — 1.0 — 1.0 —
Rise Time t 0.7 2.4 0.7 24 0.7 2.4 ns
Fall Time t 0.7 24 0.7 24 0.7 24 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated
through a 50—-ohm resistor to ~2.0 volts.

3/93

SELECT | CLOCK | Q0p .1
H L D00
L L DOt
X H Qon
DIP
PIN ASSIGNMENT
——
) |j 1 16 ] vee
a []e 5] ] Q2
Dt D 3 [ ] @
pio [ 4 13[ ] D20
pot [ |5 12 | Dat
oo [ |6 1 [] o3
cLocK ]: 7 10| ] Dt
vee [ 8 9 [ ] SELECT

Pin assignment is for Dual-in~Line Package.
For PLCG pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H173

APPLICATION INFORMATION

The MC10173 is a quad two—channel multiplexer with will be reflected at the outputs while the clock is low. The
latch. It incorporates common clock and common data outputs are latched on the positive transition of the clock.
select inputs. The select input determines which data While the clock is in the high state, a change in the
input is enabled. A high (H) level enables data inputs information present at the data inputs will not affect the

D00, D10, D20, and D30 and a low (L) level enables data output information.
inputs DO1, D11, D21, D31. Any change on the data input

LOGIC DIAGRAM

SELECT9 —L)}_

~ 1 Q0
D00 6 B
Dot 5 )
Y
L
[ e~ 2 Q1
D10 4 Do
D11 3 ~)
| "
| I
1 . 15Q2
D20 13 B
D2112 |
| "
| S
e~ 14 Q3
D30 11 .
D31 10
|
—
CLOCK 7 ——
Vcc=PIN16
VEg=PIN8
MOTOROLA 2-62 MECL Data
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SEMICONDUCTOR TECHNICAL DATA

Dual 4 to 1 Multiplexer

The MC10H174 is a Dual 4-to—1 Multiplexer. This device is a functional/
pinout duplication of the standard MECL 10K part, with 100% improvement in
propagation delay and no increase in power supply current.

o Propagation Delay, 1.5 ns Typical
o Power Dissipation, 305 mW Typical
e Improved Noise Margin 150 mV (over operating voltage and

MC10H174

temperature range) L SUFFIX
+ Voltage Compensated CERAMIC PACKAGE
e MECL 10K—Compatible CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
MAXIMUM RATINGS FN SUFFIX
e N N PLCC
Characteristic Symbol Rating Unit w CASE 775-02
Power Supply (Voc = 0) VEE -8.0t0 0 Vde
Input Voltage (Vg = 0) \ Oto VEg Vdc
Output Current— Continuous lout 50 mA
— Surge 100 TRUTH TABLE
Operating Temperature Range TA Oto +75 °C
ENABLE| ADDRESS INPUTS | OUTPUTS
Storage Temperature Range — Plastic Tstg 56 to +150 °C —
— Ceramic 55 to +165 °C E B A L
ELECTRICAL CHARACTERISTICS (VEE = 5.2 V 15%) (See Note) H X o
” 25 75 L L L X0 | Yo
Characteristic | Symbol | Min | Max | Min | Max | Min | Max | Unit L t H | xifv
Power Supply Current Ig — 80 — 73 — 80 mA L H L X2 | Y2
Input Current High linH uAdc L H H X3 | ¥
Pins 3-7 & 9-13 - 475 —_ 300 — 300
Pin 14 — 670 — 420 — 420
Input Current Low linL 0.5 — 0.5 — 0.3 — pA
High Output Voltage VoH |-1.02]|-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc DIP
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63[-1.95| -1.60 | Vdc PIN ASSIGNMENT
High Input Voltage Vi |[-1.17]-0.84 |-1.13 | -0.81 |~-1.07 | -0.735 | Vdc
Low Input Voltage ViL |-1.95]-1.48 |-1.95|-1.48 |-1.95 | —1.45 | Vdc Voot E 1 16 :I Voo
AC PARAMETERS
Q@[] 5] ] af
Propagation Delay tpd ns
Data 07 [24 |08 |25 |09 | 26 oo [ |3 14| ] ENABLE
Select (A, B) 10 | 28 1.1 29 | 1.2 3.2
Enable 04 {145 | 04 | 15 | 05 | 17 ooz []4 1| ] oo
Rise Time t 05 | 15 | 05 | 16 | 05 | 17 | ns oot [ |5 12 ] b2
Fall Time t 0.5 1.5 0.5 1.6 0.5 1.7 ns D03 |: 6 1 :I o1
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, A I: 7 10 :I D13

after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated
through a 50—ohm resistor to —2.0 volts.

9/96

VEE':8 ng

Pin assignment is for Dual-in-Line Package.

For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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LOGIC DIAGRAM

o3
b
o 0 a3
ENABLE 14
A|
YO 13 )
Yio1 )
Y2 12 )
Y3 10
Vger=PINY
Veca=PIN 16
VEE=PIN8
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SEMICONDUCTOR TECHNICAL DATA

Quint Latch

The MC10H175 is a quint D type latch with common reset and clock lines.
This MECL 10KH part is a functional/pinout duplication of the standard MECL
10K family part, with 100% improvement in propagation delay and no increase

in power—supply current.

* Propagation Delay, 1.2 ns Typical
e Power Dissipation, 400 mW Typical
e Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
« Voltage Compensated
MECL 10K-Compatible

MC10H175

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vg =0) VEE —-8.0to 0 Vdc
Input Voltage (Vo = 0) \i Oto VEE Vdc
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit
Power Supply Current IE —_ 107 —_ 97 —_ 107 mA
Input Current High linH pA
Pins 5,6,7,9,10,12,13 —_ 565 — 33 | — 335
Pin 11 — | 1120 | — 660 | — 660
Input Current Low linL 0.5 — 0.5 — 0.3 —_ uA
High Output Voltage VoH |-1.02(-0.84 [-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95]-1.63|-1.95|-1.63|-1.95] -1.60 | Vdc
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 { -0.735 | Vdc
Low Input Voitage ViL -1.951-1.48 | -1.95|-1.48 | -1.95| —1.45 | Vdc
AC PARAMETERS
Propagation Delay, tpd ns
Data 0.6 1.6 0.6 1.6 0.6 1.7
Clock 0.7 1.9 0.7 2.0 0.8 21
Reset 1.0 22 1.0 2.3 1.0 2.4
Set-up Time tset 1.5 - 1.5 —_ 1.5 s ns
Hold Time thold 0.8 — 0.8 — 0.8 - ns
Rise Time tr 0.5 1.8 0.5 1.9 0.5 2.0 ns
Fall Time 1 0.5 1.8 0.5 1.9 0.5 2.0 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test
table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on a
printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are
terminated through a 50~ohm resistor to —2.0 volts.

3/93

L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
R CASE775-02
TRUTH TABLE
D |CO | C1 | Reset | Qput
[T T X L
H|L | L X H
X H X L Qn
x | x| H L an
x | H | X H L
X | x | H H L
DIP
PIN ASSIGNMENT
—
veer [ 1 6] | Vece
@[ ]2 5] | af
o []3 14 ]
o []4 13[ | D2
4 [|s 12| ] ot
T [1s 1 [ | RESET
or [ 10| ] po
VEE l: 8 9 :l D3

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H175

APPLICATION INFORMATION

The MC10H175 is a high speed, low power quint latch. outputs while the clock is low. The outputs are latched on
It features five D type latches with common reset and a the positive transition of the clock. While the clockis inthe
common two—input clock. Data is transferred on the high state, a change in the information present at the data
negative edge of the clock and latched on the positive inputs will not affect the output information. THE RESET
edge. The two clock inputs are “OR”ed together. INPUT IS ENABLED ONLY WHEN THE CLOCK IS IN

Any change on the data input will be reflected at the THE HIGH STATE.

LOGIC DIAGRAM
D010 —— miD  Qp— 140Q0
C R
D112 i D QP 15Q1
[ ¢ g
D213 aiD  Qf— 22
@ C g
D39 D Qf— 303
[ 2 c R
D45 D O g
To6
c
e,
RESET 11 ®
Voo1=PIN1
Veca=PIN16
VEE=PIN8
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Hex D Master-Slave Flip-Flop

The MC10H176 contains six master slave type D flip~flops with a common Mc 1 OH 1 76
clock. This MECL 10H part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in clock frequency and
propagation delay and no increase in power—supply current.

e Propagation Delay, 1.7 ns Typical
e Power Dissipation, 460 mW Typical

e Improved Noise Margin 150 mV (Over Operating Voltage and L SUFFIX
Temperature Range) CERAMIC PACKAGE
CASE 620-10

* Voltage Compensated

¢ MECL 10K-Compatible
P SUFFIX
PLASTIC PACKAGE
CASE 648-08

MAXIMUM RATINGS

Characteristic Symbol Rating Unit FN;-%‘:;'X
Power Supply (Vcc =0) VEE -8.0t0 0 Vdc et CASE 775-02
Input Voltage (Vcc = 0) \Y] 0to VEg Vdc
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C CLOCKED TRUTH TABLE
Storage Temperature Range — Plastic Tstg ~55 to +150 °C C Q Qn41
— Ceramic ~55 to +165 °C L X Qn
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) H* L L
0° 25° 75° H* | H H
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit + A clock H is a clock transition from
Power Supply Current Ig —_ 123 —_ 112 —_ 123 mA alow to a high state.
Input Current High linH MA
Pins 5,6,7,10,11,12 - 425 — 265 —_ 265
Pin9 — 670 —_ 420 — 420
Input Current Low linL 0.5 — 0.5 — 0.3 — WA DIP
High Output Voltage VoH |-1.02]-0.84 |-0.98 |-0.81 | -0.92 { ~0.735 | Vdc PIN ASSIGNMENT
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95] —-1.60 | Vdc U]
High Input Voltage ViH |-1.17 |-0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc Vet E 1 16 :l Voce
Low Input Voltage ViL ~1.95|-1.48 | -1.95]|-1.48 | -1.95 | —1.45 | Vdc Qo I: 5 15 :I Q5
AC PARAMETERS af l: 3 " :I o
Propagation Delay tod 0.9 2.1 0.9 2.2 1.0 24 ns
Setup Time tot | 15 | — |15 ] — | 15 | — | ns @ []4 18] o
Hold Time tod [ 09 | — Joo | — 10| — | ns Do [|s 12 | D5
Rise Time t 05 | 18 | 05 | 19 | 05 | 20 | ns o1 [ s " j D4
Fall Time t 0.5 1.8 0.5 1.9 0.5 2.0 ns j 03
Toggle Frequency ftog 250 — | 250 — | 250 — | MHz b2 E 7 10
NOTE: vee [ |8 9 [ ] cLock
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test
table, after thermal equilibrium has been established. The circuit is in a test socket or mounted on a
printed circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are Pin assignment is for Dual~in-Line Package.
terminated through a 50—ohm resistor to 2.0 volts. For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93
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MC10H176

APPLICATION INFORMATION

The MC10H176 contains six high—-speed, master slave outputs may change only on a positive—going Clock
type “D” flip—flops. Data is entered into the master when transition. A change in the information presentat the data
the clock is low. Master—to—slave data transfer takes (D) input will not affect the output information any other
place on the positive-going Clock transition. Thus, time due to the master—slave construction of this device.

LOGIC DIAGRAM
DO 5 ——— 2
D1 6 . b~ 3
‘_l
D2 7 b ¢ @

D3 10 P 13 Q3
[ ——
D4 1 e 14 Q4
*—
D5 12 e b~ 15 Q5
CLOCK 9 [ )
Vegt = PINT
Vcco=PIN 16
VEg=PIN8
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Look-Ahead Carry Block

The MC10H179 is a functional/pinout duplication of the standard MECL 10K MC1 OH 1 79
part, with 100% improvement in propagation delay and no increase in power
supply current.

» Power Dissipation, 300 mW Typical

e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

* Voltage Compensated

L SUFFIX
e MECL 10K-Compatible CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
MAXIMUM RATINGS CASE 648-08
Characteristic Symbol Rating Unit FN SUFFIX
Power Supply (Ve = 0) VEE -8.0t0 0 Vdc PLCC
Input Voltage (VcG = 0) v 010 VEE Vdc CASE775-02
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range - TA 0to +75 °C DIP
Storage Temperature Range — Plastic Tstg —55 to +150 °C PIN ASSIGNMENT
— Ceramic -55to0 +165 °C
—U
= +59
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) vee I: q 16 j Veee
0° 25° 75°
Gi 2 15 P
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit G L_— :' G
Power Supply Current Ig — 79 — 72 — 79 mA Cnd I: 3 14 ____l Po
Input Current High linH pA GO [ 4 13 :l P3
Pins 5and 9 — 465 — 275 — 275
Pins 4, 7 and 11 — | 545 | — [320] — | 320 @ [|s 12 ] P2
Pin 14 — 705 — 415 — 415
Pin 12 — | 790 | — [485 | — | 465 v [ 6 ] on
Pins 10 and 13 —_ 870 — 510 — 510 G1 ': 7 10 :] P1
Input Current Low li 0.5 — 0.5 — 0.3 —
L in KA vee []8 9| ] e
High Output Voltage Voy |-1.02|-0.84 |—0.98 |-0.81 [-0.92 | -0.735 | Vdc
Low Output Voltage VoL [-1.95|-1.63|-1.95|~-1.63|-1.95] —1.60 | Vdc
High Input Voltage Vi |-1.17]-0.84|-1.13|-0.81 | -1.07 | -0.735 | Vdc Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Low Input Voltage ViL -1.95|-1.48 | -1.95 |-1.48 | -1.95 | —1.45 | Vdc Tables on page 6-11.
AC PARAMETERS
Propagation Delay tpd ns
Pto Pg 0.4 1.4 0.4 1.5 0.5 1.7
G, P,Cphto
CnorGg 0.6 2.3 0.7 2.4 0.8 2.6
Rise Time tr 0.5 1.7 0.5 1.8 0.5 1.9 ns
Fall Time t 0.5 1.7 0.5 1.8 0.5 1.9 ns
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuitboard and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through
a 50-ohm resistor to —2.0 volts.
3/93
@ MOTOROLA
© Motorola, Inc. 1996 2-69 REV 5




MC10H179

LOGIC DIAGRAM

35 ‘DC
P313 ‘j > -
G2 9 - ’TOL 3 CNy4

[
P2 12 :‘} O

jDOLQGG

oy 1 "_‘E>O—

15 Pg

P1 10 *
G 4 [ 6 Cnv2

(G2+P3) G3

r~ Voo = PINA
PO 14 [~ Veca = PIN16
VEE = PIN8
PG = PO+P1+P2+P3
Gg = (G0+P1+P2+P3)(G1+P2+P3)(G2+P3)G3
CN+2 = (CN+PO+P1)(GO+P1) Gt
CN+4 = (CN+PO+P1+P2+P3)(G0+P1+P2+P3)(G1+P2+P3)

TYPICAL APPLICATIONS

The MC10H179 is a high—speed, low—power, standard
MECL complex function that is designed to perform the
look—ahead carry function. This device can be used with
the MC10H181 4—bit ALU directly, or with the MC10H180
dual arithmetic unit in any computer, instrumentation or
digital communication application requiring high speed
arithmetic operation on long words. '

When used with the MC10H181, the MC10H179
performs a second order or higher look—ahead. Figure 2

shows a 16-bit look—ahead carry arithmetic unit. Second
order carry is valuable for longer binary words. As an
example, addition of two 32-bit words is improved from
30 nanoseconds with ripple—carry techniques. A block
diagram of a 32-bit ALU is shown in Figure 1. The
MC10H179 may also be used in many other applications.
It can, for example, reduce system package count when
used to generate functions of several variables.

FIGURE 1 — 32-BIT ALU WITH CARRY LOOK-AHEAD

Cin ALU ALY AU AL ALY ALU ALU ALU Add Time =
G Cout 1Cn Cn Cnu [Cn G Cna [—1Cn Cn Cnu —Cn 18nstyp
PG PG I—- PG PG PG P G |— P_G PG
[ 1 T 1 1 1 [ 1 1 1 [ 1 [ 1 i1
o [
Cn MCTdiTe Cres Cn CiZ oo Cors —O Cout
MOTOROLA 2-70 MECL Data

DL122 — Rev 6



S0
S1
s2
S3

MC10H179

FIGURE 2 — 16-BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT

Bt B85 89 B13
A10 At4
At AZBZ A5 AGBG A9 810 A3 | e
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I | | | | |
1 | 1 | | 1 11 T 1
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00112233 001122233 00112233 00112233
Cn Cnssd Cy Cnsaf— Cp Cn+d Cy Cossf—
M M M M
S0 MC10H181 6 b— S0 MC10H181 6 b— S0 MC10H181 G S0 MC10H181 6 —
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual 2-Bit Adder/Subtractor

The MC10H180 is a high—-speed, low—power, general-purpose adder/
subtractor. It is designed to be used in special purpose adders/subtractors or in
high-speed multiplier arrays.

MC10H180

L SUFFIX
Inputs for each adder are Carry—in, Operand A, and Operand B; outputs are CERAMIC PACKAGE
Sum, Sum and Carry—out. The common select inputs serve as a control line to CASE 620-10
Invert A for subtract, and a control line to Invert B.
* Propagation Delay, 1.8 ns Typical, Operand and Select to Output P SUFFIX
 Power Dissipation, 360 mW Typical PL‘ESAQE GP““:_’;QGE
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range) FN SUFFIX
e Voltage Compensated SF"-CC
o MECL 10K-Compatible CASE775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit LOGIC DIAGRAM
Power Supply (Vcc = 0) VEE -8.0t00 Vde
N S
Input Voltage (VGG = 0 v, 0toV, Vde 7 SELA S0 15
p ge (Ve =0) I EE 9 Selg  Som——2
Output Current— Continuous lout 50 mA 5 NP
— Surge 100 6 s
Operating Temperature Range TA 0to +75 °C 4 aicn CouT 3
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic —55to +165 °C
L—BiSELy ST 14
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5%) (See Note) SELg  S1p——o1
0° 25° 75° 11— Bl Ay
Characteristic Symbol | Min | Max | Min | Max | Min | Max | Unit 10 —— My
Power Supply Current I — 95 | — | 86 | — 95 | mA 12 G- Cout 13
Input Current High linH HA _
Pins 4, 12 — | 665 | — |47 | — | 417 300:;'3 ;6
Pins7,9 — |s15] — |30 | — | 32 EE=
Pins 5, 6, 10, 11 —_— 410 — 255 —_ 255 POSITIVE LOGIC ONLY
Input Current Low linL 05 | — 05| — |03 ]| — |pA Q‘, = é__%_ss_g_tﬁ=382§tA
High Output Voltage | Vo | —1.02 |-0.84 |-0.98 [ -0.81 | -0.92 | -0.785 | vac S ONEBIADY .
Low Output Voltage VoL |-1.95]|-1.63|-1.95]|-1.63 [-1.95] -1.60 | Vdc CINA B +AB)
High Input Voltage (1) | Viq |-1.17 |-0.84 |-1.13 | -0.81 [ -1.07 [ —0.735 | Vdc CouT=CINA' +CINB' + A'B
Low Input Voltage (1) ViL ~1.95 | -1.48 | -1.95 | -1.48 | -1.95 | —1.45 | Vdc DIP
AC PARAMETERS PIN ASSIGNMENT
Propagation Delay tod ns _ 1%
Operand to Output 06 | 24 | 07 | 25 | 08 | 28 st [t 18] veo
Select to Output 0.6 22 0.7 23 0.8 2.6 S0 E 2 15 :| S0
Carry—-in to Output 0.4 1.6 0.4 1.7 0.4 1.8 cout l: 3 14 :] st
Rise Time tr 0.5 2.0 0.5 21 0.5 22 ns
on []4 137 cour
Fall Time tf 0.5 2.0 0.5 2.1 0.5 2.2 ns
NOTES: A []s 12 o
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, B0 [: 6 1 :] Al
afterthermal equilibrium has been established. The circuitis in atest socket ormounted on a printed circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a SELA E 7 10 j B1
50—ohm resistor to ~2.0 volts. VEg E 8 9 :] SElg

3/93

For PLCC pin assignment, see the Pin Conversion

Pin assignment is for Dual-in—Line Package.

Tables on page 6-11.
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4-Bit Arithmetic Logic Unit/
Function Generator

The MC10H181 is a high—speed arithmetic logic unit capable of performing
16 logic operations and 16 arithmetic operations on two four—bit words. Full
internal carry is incorporated for ripple through operation.

Arithmetic logic operations are selected by applying the appropriate binary
word to the select inputs (SO through S3) as indicated in the tables of

MC10H181

L SUFFIX
arithmetic/logic functions. Group carry propagate (PG) and carry generate (Gg) CERAMIC PACKAGE
are provided to allow fast operations on very long words using a second order Y CASE 758-02
look—-ahead. The internal carry is enabled by applying a low level voltage to the
mode control input (M).

When used with the MC10H179, full—carry look—-ahead, as a second order PLAS‘;SCU::&((AGE
look—ahead block, the MC10H181 provides high—speed arithmetic operations { CASE 72403
on very long words.

This 10H part is a functional/pinout duplication of the standard MECL 10K FN SUFFIX
family part with 100% improvement in propagation delay and no increase in W PLCC
power supply current. CASE776-02

e |mproved Noise Margin, 150 mV (Over Operating Voltage and
Temperature Range)
o Voltage Compensated ¢ MECL 10K — Compatible PIN AS ISJI'gNMENT
MAXIMUM RATINGS — \J |
Characteristic Symbol Rating Unit veer [ 1 24| ] Veee
Power Supply (V¢ = 0) VEE -8.0t00 Vde Fo[]e 3 M
Input Voltage (Vcc = 0) V) Oto VEE Vdc F1 E 3 2 :I o
Output Current— Continuous lout 50 mA
— Surge 100 6g [+« 21 ] Ao
Operating Temperature Range TA 0to +75 °C CN+4 E 5 20 j BO
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic 55 to +165 °C Fa I: 6 9 :I Bt
NOTE: r[]7 18]
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed PG |: 8 17 :l §1
circuitboard and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through
a 50—ohm resistor to —2.0 volts. B3 l: 9 16 :] A2
a3 [0 5] ] 82
FUNCTION SELECT TABLE
B2 S0
LOGIC DIAGRAM MLogIc Fugﬂionsc )?ﬂrithnielic gpelration E n 14 j
Function Sel is High C=D.C. i [
. _ unsc;mn S: ecslo is Higl h is owF n is low VEE E 12 13 :' s3
e L L L L F=A F=A
s L L L H F=A+B F=Aplus (A-B) Pin assignment is for Dual-in-Line Package.
1" L L H L F=A+B F=Aplus (A.B) For PLCC pin assignment, see the Pin Conversion
y y y L L H H F = Logical “1” F=Atimes 2 Tables on page 6-11.
0 St 2 S8 L H L L F=A.B F=(A+B)plus 0
21— 10 oMz L H L H F=B F=(A+B)plus (A.B)
20 ] B0 Loeomorn F=A®B F=AplusB
15— 1 FIM~3L W W H F=A+B F=Aplus (A +B)
19 ] gy hoslH L oL L F=A.B F=(A+B)plus 0
16 < 40 b H L L H F=A®B F = A minus B minus 1
P FBM—6lp L n L F=B F=(A+B)plus (A-B)
10 —Mnd A3 GgM—s|H L H H F=A+B F=Aplus (A +B)
9 ] B3 - H H L L F = Logical “0” F = minus 1 (two's complement)
PN Pg 8H H L H F=A.B F=(A.B)minus 1
23 iy [ b sfH H H L F=A.B F=(A+B)minus 1
H H H H F=A F=Aminus 1
9/96
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MC10H181

ELECTRICAL CHARACTERISTICS (VEg = -5.2 V 45.0%) (See Note)

0° +25° +75°
Characteristic Symbol Min Max Min Max Min Max Unit
Power Supply Current IE - 159 — 145 — 159 mA
Input Current High linH A
Pin 22 — 720 —_ 450 — 450
Pins 14,23 — 405 — 255 - 255
Pins 13,15,17 - — 515 - 320 — 320
Pins 10,16,18,21 — 475 — 300 — 300
Pins 9,11,19,20 — 465 - 275 _ 275
Input Current Low linL 0.5 — 0.5 — 0.3 — HA
Pins 9-11, 13-22
High Output Voltage VoH -1.02 -0.84 -0.98 -0.81 ~0.92 -0.735 Vde
Low Output Voltage VoL -1.95 -1.63 -1.95 -1.63 -1.95 -1.60 Vde
High Input Voltage VIH -1.17 -0.84 -1.13 -0.81 -1.07 ~0.735 Vdc
Low Input Voltage ViL -1.95 ~1.48 -1.95 —1.48 —-1.95 —1.45 Vdc
NOTE: :
Each MECL 10H series circuit has been i tomeetthe dc ifications shown in the test table, after quilibrium has b i The circuitis in a test socket
or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are i through a 50-ohm resistor to ~2.0 volts.
AC PARAMETERS
AC Switching Characteristics
0°C +25°C +75°C
Characteristic Symbol Input Output Conditionst | Min | Max | Min | Max | Min | Max | Unit
Propagation Delay t++, t-— Cnh Cn+a A0,A1,A2,A3 0.7 20 0.7 2.0 0.7 22 ns
Rise Time, Fall Time t+, t— Cn Cn+a A0,A1,A2,A3 0.6 20 0.6 2.0 0.7 2.2 ns
Propagation Delay t 4+, t+—, Cnh F1 A0 ns
=4 - Cn F1 1.0 3.0 1.0 3.0 1.2 33
Rise Time, Fall Time t4, t= Cn F1 07 | 22 |07 | 22 | 07 | 24
Propagation Delay o+ -, Al F1 ns
=4 == At F1 1.5 3.7 1.5 3.7 16 4.0
Rise Time, Fall Time t+, - A1 F1 0.7 2.0 0.7 2.0 0.7 22
Propagation Delay t+, t-— A1 Pg 80,83 15 3.7 1.5 3.7 1.6 4.0 ns
Rise Time, Fall Time = Al PG $0,83 0.9 2.4 0.9 2.4 0.9 26 ns
Propagation Delay o+, - Al Gg A0,A2,A3,Cp 15 37 1.5 37 1.6 3.9 ns
Rise Time, Fall Time t+, t— Al Ga A0,A2,A3,Cp, 0.7 2.2 0.7 22 0.7 24 ns
Propagation Delay - -+ Al Cn+a AO0,A2,A3,Cp 15 36 1.5 3.6 1.6 39 ns
Rise Time, Fall Time t, = Al Cnia A0,A2,A3,Cy 0.5 20 0.5 2.0 05 22 ns
Propagation Delay o+ -+ B1 F1 S3,Cp 2.0 45 2.0 4.5 21 4.8 ns
Rise Time, Fall Time t+, - B1 F S3,Cp 0.7 23 0.7 23 0.7 25 ns
Propagation Delay t +, t-— B1 PG S0,A1 1.5 3.8 1.5 3.8 1.6 4.0 ns
Rise Time, Fall Time t+, = B1 PG S0,A1 0.7 22 0.7 22 0.7 24 ns
Propagation Delay o+, - B1 Gg S3,Cp 15 37 15 3.7 16 4.0 ns
Rise Time, Fall Time t, = B1 Gg S3,Cp 0.7 22 0.7 2.2 0.7 24 ns
Propagation Delay -t B1 Cnia S3,Cp 2.0 4.0 2.0 4.0 21 4.3 ns
Rise Time, Fall Time t, - B1 Cnia 83,Cp 0.5 2.0 0.5 2.2 0.5 2.2 ns
Propagation Delay o+ = M F1 — 1.5 4.2 1.5 4.2 16 4.5 ns
Rise Time, Fall Time t, - M F1 — 0.8 23 0.8 2.3 0.8 25 ns
Propagation Delay - =+ S1 F1 A1,B1 15 4.5 1.5 45 1.6 4.8 ns
Rise Time, Fall Time t+, t- S1 F1 A1,B1 0.7 2.0 0.7 2.0 0.7 22 ns
Propagation Delay t=+, t+ — S1 PG A3,B3 15 4.0 15 4.0 16 43 ns
Rise Time, Fall Time t+, - S1 Pg A3,B3 0.7 2.0 0.7 22 0.7 24 ns
Propagation Delay =t S1 Cni4 A3,B3 15 41 15 441 16 4.4 ns
Rise Time, Fall Time t, = S1 Cn+4 A3,B3 0.7 22 0.7 2.2 0.7 24 ns
Propagation Delay - t—+ S1 Gg A3,B3 1.3 4.5 1.3 4.5 1.4 4.8 ns
Rise Time, Fall Time t, =~ S1 Gg A3,B3 0.5 3.2 0.5 3.2 0.5 3.4 ns
1 Logic high level (+1.11 Vdc) applied to pins listed. All other
input pins are left floating or tied to +0.31 Vdc.
Veet = Ve = +2.0 Vde, Veg = -3.2 Vde
MOTOROLA 2-76 MECL Data
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-
Hex D Master-Slave Flip-Flop
-
with Reset MC10H186
The MC10H186 is a hex D type flip—flop with common reset and clock lines.
This MECL 10H part is a functional/pinout duplication of the standard MECL
10K family part, with 100% improvement in clock toggle frequency and
propagation delay and no increase in power—supply current.
. Propagafioq Dglay, 1.7 ns Typicgl L SUFFIX
« Power Dissipation, 460 mW Typical CERAMIC PACKAGE
o |mproved Noise Margin 150 mV (Over Operating Voltage and CASE 620-10
Temperature Range)
« \Voltage Compensated N P SUFFIX
 MECL 10K—Compatible PL"(\;?ATSE PZ%AGE
6 8
MAXIMUM RATINGS FN SUFFIX
L«
Characteristic Symbol Rating Unit G ASFI; 707(,:5 02
Power Supply (Vo = 0) VEE -8.0to 0 Vdc
Input Voltage (Vg = 0) % OtoVEg Vde
Output Current — Continuous lout 50 mA
— Surge 100 CLOCKED TRUTH TABLE
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55 10 +150 °C R c D Qn+1
— Ceramic ~55 to +165 °C L L X Qn
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V #5%) (See Note) L H* L L
0 25° 75° L H* H H
Ch istic Symbol Min Max Min Max Min Max Unit H L X L
Power Supply Current Ig —_ 121 —_ 110 — 121 mA
Input Current High linH nA * Aclock H is a clock transition from
Pins 5,6,7,10,11,12 — |40 | — [265 | — | 265 alowto a high state.
Ping — 670 — 420 — 420
Pin1 — 1250 — 765 —_ 765
Input Current Low linL 0.5 — 0.5 — 0.3 — pA
High Output Voltage VoH -1.02 | -0.84 | -0.98 | —0.81 | —0.92 | —0.735 | Vdc
Low Output Voltage VoL |-1.95|-163-1.95|-163 | -195 | —1.60 | vdc DIP
High Input Voltage ViH -1.17 | -0.84 | -1.13 | —0.81 | -1.07 | -0.735 | Vdc PIN ASSIGNMENT
Low Input Voltage ViL -1.95 | -1.48 | -1.95 | —1.48 | —1.95 | -1.45 Vdc — ]
AC PARAMETERS RESET [ ] 1 6 [ Ve
Propagation Delay tod 07 3.0 0.7 3.0 0.7 3.0 ns Qo E 2 15 D Q5
Set-up Time , 1.5 — 1.5 — 1.5 — ns
: st at [|s ] o
Hold Time thold 1.0 — 1.0 — 1.0 — ns
Rise Time t 07 | 26 [ 07 | 26 | 07 | 26 ns 02 [ 13| | o3
Fall Time t, 07 | 26 | 07 | 26 | 07 | 26 | ns o []s 12 :l 05
Toggle Frequency ftog 250 - 250 —_ 250 —_ MHz
Reset Recovery Time tyr 3.0 — 3.0 — 3.0 — ns D1 ': 6 n j b4
(t1-9+) p2 [|7 0[] b3
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, VEE I: 8 9 :I CLOCK
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated
through a 50-ohm resistor to ~2.0 volts. Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93
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MC10H186

APPLICATION INFORMATION

The MC10H186 contains six high—speed, master slave

type “D” flip—flops. Data is entered into the master when

the clock is low. Master—to-slave data transfer takes
place on the positive—going Clock transition.
outputs may change only on a positive—going Clock

DO

D1

D2

D3

D4

D5
CLOCK 9

-o—
RESET 1 —04

Thus

LOGIC DIAGRAM
5 —— ~—2
A
6 ~— 3
*—
P
7 4
]
ol 4
10 ~— 13
’_
o1
1 ~— 14
o—
o4
12 e 15

Q0

Qi

Q2

Q3

Q5

transition. A change in the information present at the data
(D) input will not affect the output information any other
time due to the master—slave construction of this device.
A common Reset is included in this circuit. THE RESET
ONLY FUNCTIONS WHEN THE CLOCK IS LOW.

Voo = PIN16
VEE = PINB
MOTOROLA 2-78 MECL Data
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Hex Buffer with Enable

The MC10H188 is a high~speed Hex Buffer with a common Enable input.
When Enable is in the high—state, all outputs are in the low—state. When Enable
is in the low—state, the outputs take the same state as the inputs.

This MECL 10H part is a functional/pinout duplication of the standard MECL
10K family part, with 100% improvement in propagation delay and no increase

in power—supply current.

e Propagation Delay, 1.3 ns Typical Data—to—Output
o Power Dissipation 180 mW Typ/Pkg (No Load)
o Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
o Voltage Compensated
e MECL 10K-Compatible

MAXIMUM RATINGS

MC10H188

L SUFFIX
CERAMIC PACKAGE
CASE 620-10

P SUFFIX
PLASTIC PACKAGE
CASE 64808

FN SUFFIX
PLCC
CASE 775-02

LOGIC DIAGRAM

il

Characteristic Symbol Rating Unit
Power Supply (Vo = 0) VEE -8.0t00 Vdc
Input Voltage (Vo = 0) Vi 0to VEg Vde
Output Current— Continuous lout 50 mA
. — Surge 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max [ Min | Max | Min | Max [ Unit
Power Supply Current IE —_ 46 — 42 — 46 mA
Input Current High linH — 495 — 310 - 310 HA
Input Current Low linL 0.5 — 0.5 — 0.3 — pA
High Output Voltage Voyq |-1.02|-0.84|-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-195|-163|-195]|-1.63|-1.95| -1.60 | Vdc
High Input Voltage ViH [-1.17 [-0.84 | -1.13 [ -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage Vi [-1.95|-1.48 |-195|-1.48|-1.95| -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Enable 0.7 2.2 0.7 2.2 0.7 2.2
Data 0.7 1.9 0.7 1.9 0.7 1.9
Rise Time 1] 0.7 2.4 0.7 24 0.7 24 ns
Fall Time 1 0.7 2.4 0.7 24 0.7 24 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
afterthermal equilibrium has been established. The circuitis in atest socket or mounted on aprinted circuit
board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through a

50-ohm resistor to —2.0 volts.

3/93
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TRUTH TABLE
Inputs | Output
Vegt =Pint x| Y] out
VGce = Pin 16
VEg=Pin8 H H
_|
HlH
DIP
PIN ASSIGNMENT
——
veer [ 1 16 ] Voco
aout [ 2 15| Four
Bour [ 3 4[] Eour
cour []4 13[] bour
an []5 12 FIN
BN []6 1 EIN
CIN E 7 10 DiN
Veg [ |8 9 COMMON

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion

Tables on page 6~11.
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SEMICONDUCTOR TECHNICAL DATA

Hex Inverter with Enable

The MC10H189 is a Hex Inverter with a common Enable input. The hex
inverting function is provided when Enable is in the low—state. When Enable is

in the high—state, all outputs are low.

This MECL 10H part is a functional/pinout duplication of the standard MECL
10K family part, with 100% improvement in propagation delay and no increase

in power—supply current.

* Propagation Delay, 1.3 ns Typical Data—to—Output
¢ Power Dissipation 180 mW Typ/Pkg (No Load)
e Improved Noise Margin 150 mV (Over Operating Voltage and

Temperature Range)
¢ Voltage Compensated
¢ MECL 10K-Compatible

MC10H189

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8.0t00 Vdc
Input Voltage (Vo = 0) \ Oto VEE Vde
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165 °C
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current I —_ 46 —_ 42 —_ 46 mA
Input Current High linH - 495 - 310 — 310 uA
Input Current Low linL 0.5 — 0.5 — 0.3 — uA
High Output Voltage VoH |-1.02{-0.84|-0.98|-0.81|-0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95| -1.60 | Vdc
High Input Voltage ViH |-1.17|-0.84 | -1.13|-0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL -1.95]-1.48 | -1.95|-1.48 | -1.95 | -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd ns
Enable 0.7 22 0.7 22 0.7 23
Data 0.7 1.9 0.7 1.9 0.7 1.9
Rise Time tr 07 | 24 0.7 24 0.7 24 ns
Fall Time t 07 | 24 0.7 24 0.7 24 ns
NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,

after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuitboard and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through

a 50—ohm resistor to —2.0 volts.
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L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
CASE 775-02
LOGIC DIAGRAM
X out
9
2
5 Y
3
6
4
7
13
10
“ 14
1
12 s
TRUTH TABLE
Inputs | Output
Voot = Pin 1 X] Y | out
VGGa = Pin 16 L H
VEg=Pin8 H
oL
A1 H
DIP
PIN ASSIGNMENT
— —
veer [t 16 [ ] veee
Aout [ 2 15[ ] Four
Bout []3 14| ] Eout
Cout [ 4 13 [ Dour
AN 5 2] FN
Bn []6 1 [] En
on 7 0] ow
Veg []8 9 [] common

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11.
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SEMICONDUCTOR TECHNICAL DATA

Dual 4-5-Input OR/NOR Gate

The MC10H209 is a Dual 4-5-input OR/NOR gate. This MECL part is a
functional/pinout duplication of the MECL lll part MC1688.
* Propagation Delay Average, 0.75 ns Typical
o Power Dissipation 125 mW Typical
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)
e Voltage Compensated
o MECL 10K-Compatible

MAXIMUM RATINGS

MC10H209

Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vdc
Input Voltage (Vcc = 0) Vi 0to VEE Vdc
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55to +165 °C
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V £5%) (See Note)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply Current IE — — — 30 — — mA
Input Current High linH — 640 — 400 — 400 A
Input Current Low linL 0.5 — 0.5 — 0.3 — HA
High Output Voitage VoH |-1.02 |-0.84 {-0.98 | -0.81 | -0.92 | -0.735 | Vdc
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 [-1.95| —-1.60 | Vdc
High Input Voltage Vi |-1.17|-0.84 |-1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage Vi |-195|-1.48|-1.95|-1.48 |-1.95| -1.45 | Vdc
AC PARAMETERS
Propagation Delay tod 0.4 1.15 0.4 1.15 0.4 1.15 ns
Rise Time tr 0.4 1.5 0.4 1.5 0.4 1.6 ns
Fall Time t 0.4 1.5 0.4 1.5 0.4 1.6 ns

NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table,
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through
a 50~ohm resistor to 2.0 volts.

3/93

L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFFIX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
CASE 775-02
LOGIC DIAGRAM
4
5 3
6 2
7
9
10 14
1
12 15
13
Veei =PIN1
Vgco = PIN 16
VEg=PIN8
DIP
PIN ASSIGNMENT
——
veer [ 16 | Veee
Aout [ |2 15[ | Bout
Rout [ |3 14| ] Bour
AN [ 4 13 ] BN
an []s 2] | BN
an [ ]s 1] ] BN
an []7 10 ] BN
vee [ 8 o [] B

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual 3-Input 3-Output OR
Gate

The MC10H210 is designed to drive up to six transmission lines simultan—
eously. The multiple outputs of this device also allow the wire “OR"-ing of
several levels of gating for minimization of gate and package count.

The ability to control three parallel lines with minimum propagation delay
from a single point makes the MC10H210 particularly useful in clock distribution

MC10H210

applications where minimum clock skew is desired. CER A',:A?g :'f\'():(KAGE
e Propagation Delay Average, 1.0 ns Typical CASE 620-10
e Power Dissipation, 160 mW Typical
e Improved Noise Margin 150 mV (Over Operating Voltage and P SUFFIX
Temperature Range) PLASTIC PACKAGE
e Voltage Compensated CASE 648-08
¢ MECL 10K-Compatible FN SUFFIX
PLCC
CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc =0) VEE -8.0t0 0 Vdc
Input Voltage (VGG = 0) V| 0to Vgg Vdc LOGIC DIAGRAM
Output Current— Continuous lout 50 mA
— Surge 100 6 2
Operating Temperature Range TA 0to +75 °C i
Storage Temperature Range — Plastic Tstg —55 to +150 °C
— Ceramic -55 o +165 °C ] 12
11
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note) 13
0° 25° 75° e
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit Veet=PINS 1,15
Power Supply Current I — | 42 | — |3 | — 42 [ mA &gﬁmm
Input Current High linH — | 720 | — | 450 — 450 | pA
Input Current Low linL 0.5 — 0.5 — 0.3 — pA DIP
High Output Voltage VoH |-1.02]-0.84|-0.98 |-0.81 | -0.92 | -0.735 | Vdc PIN ASSIGNMENT
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63|-1.95| -1.60 | Vdc
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc Voot 1 16 :l Veeo
Low Input Voltage ViL -1.95|-1.48 [ -1.95 | -1.48 | -1.95 | -1.45 | Vdc
Aout [] 2 18] | Voc
AC PARAMETERS
Propagation Delay td | 05 | 1.55 | 055 | 155 ] 06 | 1.7 | ns Aour [] 3 14 :| Bout
Rise Time t, |o7s| 18 [075 | 19 |08 | 20 | ns Aout [] ¢ 13| ] Bour
Fall Time t 0.75 1.8 0.75 1.9 0.8 2.0 ns AN [: 5 12 :] BouT
NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, AIN ': 6 1 j BN
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated AN l: 7 10 ___I BN
through a 50—ohm resistor to —2.0 volts.
Note: If crosstalk is present, double bypass capacitor to 0.2 pF. VEE l: 8 9 —__] BIN

3/93

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual 3-Input 3-Output NOR
Gate MC10H211
The MC10H211 is designed to drive up to six transmission lines simultan—
eously. The multiple outputs of this device also allow the wire “OR™-ing of
several levels of gating for minimization of gate and package count.
The ability to control three parallel lines with minimum propagation delay
from a single point makes the MC10H211 particularly useful in clock distribution L SUFFIX
applications where minimum clock skew is desired. CERAMIC PACKAGE
« Propagation Delay, 1.0 ns Typical CASE 620-10
o Power Dissipation, 160 mW Typical
e Improved Noise Margin 150 mV (Over Operating Voltage and P SUFFIX
Temperature Range) P"AC‘;sATS'g gﬁg_‘g@GE
« Voltage Compensated
 MECL 10K-Compatible FN SUFFIX
PLCC
CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vgc =0) VEgE -8.0t0 0 Vdc
Input Voltage (Vo = 0) ] Oto VEg Vdc LOGIC DIAGRAM
Output Current— Continuous lout 50 mA 2
— Surge 100 3
5
Operating Temperature Range TA 0to +75 °C 9 4
Storage Temperature Range — Plastic ngg -55to +150 °C
— Ceramic 5510 +165 °C :i
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V £5%) (See Note) 18 14
11
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min | Max [ Unit Voe1=PINS 1,15
Power Supply Current Ig — |42 | — | 38 | — 42 [ mA \\;ccz =P mw
Input Current High h | — | 720 | — | 450 | — | 450 | pA BES
Input Current Low linL. 0.5 — 0.5 — 0.3 — MA
High Output Voltage Vo4 |-1.02 |-0.84 |-0.98 | -0.81 | -0.92 | -0.735 | Vdc DIP
Low Output Voltage VoL |-1.95]|-1.63 |-1.95|-1.63 |-1.95| —-1.60 | Vdc PIN ASSIGNMENT
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL [-1.95]|-1.48 |-1.95[-1.48 [-1.95| —1.45 | Vdc vee l: 1 16 :l vece
AC PARAMETER N
c ERS Rour [ |2 15| ] Veet
Propagation Delay thd 0.7 1.6 0.7 1.6 0.7 17 ns
Rise Time tr 09 | 20 |09 | 22 [ 09 | 24 | ns Aout []8 14 ] Bour
Fall Time t 0.9 2.0 0.9 2.2 0.9 2.4 ns Aout I: 4 13 :l Bout
NOTE: B
Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, AN [: 5 12 :] Bour
after thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed A E :I B
circuit board and transverse air flow greater than 500 linear fpm is maintained. Outputs are terminated IN 6 1 IN
through a 50—ohm resistor to —2.0 volts. A ,: 7 10 :I B
Note: If crosstalk is present, double bypass capacitor to 0.2 pF. IN IN
vee [ s o[ ] Bw

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6—-11.
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Quad Bus Driver/Receiver with
2-to-1 Output Multiplexers

The MC10H330 is a Quad Bus Driver/Receiver with two—to—one output
multiplexers. These multiplexers have a common select and output enable.
When disabled, (OE = high) the bus outputs go to —2.0 V. Their output can be
brought to a low state (VL) by applying a high level to the receiver enable (RE
= High). The parameters specified are with 25 Q loading on the bus drivers and

50 Q loads on the receivers.

MC10H330

L SUFFIX
« Propagation Delay, 1.5 ns Typical Data—to~Output CE’Z’:"QS;;AS‘E'SQGE
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)
» Voltage Compensated P SUFFIX
¢ MECL 10K—Compatible PLASTIC PACKAGE
E 72
MAXIMUM RATINGS CASE724-03
Characteristic Symbol Rating Unit FN :_%EF'X
Power Supply (Vcc =0) VEE -8.0t0 0 Vdc - CASE 776-02
Input Voltage (Vg = 0) \] 0to VEE Vdc
Output Current— Continuous lout 50 mA
— Surge 100 DIP
Operating Temperature Range TA 0to +75 °C PIN ASSIGNMENT
Storage Temperature Range — Plastic Tstg -55to +150 °C ‘—U—"’
— Ceramic —55to +165 °C Voo E 1 24 :| Veoo
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V +5%) (See Note) XgUS I: 2 23 :] Yaus
0° 25° 75°
W 3 22 Z
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit BUS E :l _EUS
Power Supply Current Ig — 157 | — | 143 | — 157 | mA Veco : 4 21 :I OE
Input Current High linH pA xt [|s 20 ] Yo
Pins 5-8, 17-20 — 667 — 417 —_ 417
Pins 16, 21 — |s14| — |81 | — | s xo []s 1o [ ] Vi
Pin9 — | 475 — 297 — 297 Wi ': - 18 :] 20
Input Current Low linL 0.5 — 0.5 — 0.3 — pA
High Output Voltage VoH |-1.02|-0.84 |-0.98 |-0.81 | -0.92 | -0.735 | Vdc wo []s 7] a
Low Output Voltage VoL |-1.95|-1.63|-1.95|-1.63 |-1.95( —-1.60 | Vdc S E 9 16 :l RE
High Input Voltage ViH |-1.17|-0.84 | -1.13|-0.81 | -1.07 | -0.735 | Vdc WiN E 10 15 :‘ ZIN
Low Input Vot \ -1.95[-1.48 |~1.95 | -1.48 | -1.95 | —1.45 | Vd
ow Input Voltage I 8 5 8 c XN I: " 14 :' Yin
AC PARAMETERS v Veoo
Propagation Delay tpd ns EE E 12 13 :|
Select-to-Input 1.8 5.3 1.8 5.3 1.8 5.3
Data~to-Bus Output 05 [ 20 [ 05 |20 |05 | 20 . P;"Lgsgig,"m"‘_ is for buai-in-Line PgC"age;
Select_to—Bus or pin ?r:nil%:g?nnp,a Z«:eeh% in Conversion
_ Output 1.0 3.2 1.0 3.2 1.0 3.2 ’
OE-to—Bus Output 0.8 2.2 0.8 22 0.8 22
Bus—to—Input 08 | 2.1 08 | 21 0.8 24 NOTE:
RE~to-Input 0.5 2.2 0.5 22 0.5 22 Each MECL 10H series circuit has been designed
Data—to—Receiver to meet the dc specifications shown inthe testtable,
Input 13 4.0 1.3 4.0 1.3 4.0 afterthermal equilibrium has been established. The
. - . - - ' circuit is in a test socket or mounted on a printed
Rise Time tr 05 | 20 | 05 | 20 | 05 2.0 ns gi(;gui:fboard and transvzrsen air flow gretatetr than
pm is maintained. Receiver outputs are
Fall Time tf 0.5 2.0 0.5 2.0 0.5 2.0 ns terminated through a 50—ohm resistor to —2.0 volts
dc. Bus outputs are terminated through a 25—-ohm
resistor to —2.0 volts dc.
o3 @ MOTOROLA
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MC10H330

LOGIC DIAGRAM
OE (o Veco = PIN24
@ Voo = PINT
s O——— 3] Veco = PIN13
Voco = PIN4
r Veg = PIN12
w @) > EE
. (& Waus
wi (7
Win (10
q
x0  (6) >
» @) *aus
xt (5 |
XN (11
r >
Yo (3 3
@ —9 @) Yaus
Yy @9 {
Yin (14 L
-o @) 7sus
n @
2N (15 s
E ®
MULTIPLEXER TRUTH TABLE RECEIVER TRUTH TABLE
OE | S || WBus | XBus | YBus | ZBus RE Win | Xin | Yin | Zin
H | x||-=20V|-20Vv|[-20v|-20V H L L L L
L|L]] wo | xo | Yo | 20 L Waus | XBus | YBus | ZBus
L ull wi | x1 | vt | z
MECL Data 2-85 MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual Bus Driver/Receiver with
4-to-1 Output Multiplexers MC10H332

The MC10H332 is a Dual Bus Driver/Receiver with four-to—one output
multiplexers. These multiplexers have common selects and output enable.
When disabled, (OE = high) the bus outputs go to —2.0 V. The parameters

specified are with 25 Q loading on the bus drivers and 50 Q loads on the o CERA';‘A?(‘:’ ;:'é(KAGE
receivers. - CASE 732-03
¢ Propagation Delay, 1.5 ns Typical Data~to—Output P SUFFIX
o Improved Noise Margin 150 mV (Over Operating Voltage and PLASTIC PACKAGE
Temperature Range) CASE 738-03
» Voltage Compensated EN SUFFIX
¢ MECL 10K-Compatible PLCC
= CASE 775-02
MAXIMUM RATINGS
Characteristic Symbol Rating Unit DIP & PLCC
Power Supply (Vcc = 0) VEE -8.0t0 0 Vde PIN ASSIGNMENT
Input Voltage (Vog = 0) Vi 0to VEE Vdc \Vj
Output Current— Continuous lout 50 mA Vee ': 1 20| ] Veco
— Surge 100 ‘ X8us I:: 2 19 :] YBUS
Operating Temperature Range T 0to +75 °C __
pere o T . A xo [ 18 ] OF
Storage Temperature Range — Plastic Tstg —-55 to +150 °C
— Ceramic 5510 +165 °C x4 7] v
ELECTRICAL CHARACTERISTICS (VEE = -5.2 V £5%) (See Note) X2 E 5 16 ::l Y1
o 250 75°
g = ® x3 []6 5] ] 2
Characteristic Symbol | Min | Max [ Min | Max | Min | Max | Unit
Power Supply Current (3 - 115 - 110 — 115 mA 80 7 14 :I Y3
Input Current High linH HA Bl 8 13 :l RE
Pins 3,4,5,6,14,
15,16,17 — |es7 | — |47 | — | 417 xn [ e 2] vy
Pins 7,8 — | 437 | — | 273 — 273
Pins 13, 18 — | 456 | — | 285 | — | 285 vee [ ] 10 1 [ Vecor
Input Current Low linL 05 — 05 — 038 - A Pin assignment is for Dual~in-Line Package.
High Output Voltage VoH |-1.02|-0.84 |-0.98 | -0.81 |-0.92 [ -0.735 | Vdc For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
Low Output Voltage VoL |-1.95]|-1.63|-1.95|-1.63 (-1.95| -1.60 | Vdc
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc
Low Input Voltage ViL |-1.95|-1.48|-1.95|-1.48 |-1.95| -1.45 | Vdc NOTE:
Each MECL 10H series circuit has been designed
AC PARAMETERS tomeetthedc spggif[cations shownin thq testtable,
Propagation Delay pd NS | Cieuit s i a st sacketor maunted on a prinied
Data-to-Bus Output 08 3.0 08 3.0 08 32 circuit board and transverse air flow greater than
Select-to-Bus 500 Ifpm is maintained. Receiver outputs are
Output 0.8 3.4 0.8 3.4 0.8 3.8 terminated through a 50—ohm resistor to —2.0 volts
OE-to-Bus Output 0.8 24 0.8 2.4 0.8 2.6 dc.‘Bus outputs are terminated through a 25-ohm
Bus-to-Receiver 08 | 21 | 08 | 21 | 08 | 24 resistor o -2.0 volts de.
Select-to-Receiver 1.8 4.5 1.8 4.5 1.8 5.0
RE-to—Receiver 08 | 22 08 | 22 0.8 25
Data—to—Receiver 1.3 4.0 1.3 4.0 1.3 4.5
Rise Time tr 0.5 2.0 0.5 20 | 05 2.1 ns
Fall Time t 05 | 20 0.5 2.0 0.5 2.1 ns

3/93
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MC10H332

MULTIPLEXER TRUTH TABLE RECEIVER TRUTH
OE| s1| so || Xgus | YBus : ___TABLE

H X X 2.0V | —20v RE| Xin | Yin
L L L X0 Yo " L
L L H X1 n L | XBus | YBus
L H L X2 Y2

L H H X3 Y3

LOGIC DIAGRAM
= @
© Q=T
O, = '
2 ) Xsus
e () L
=
=1 »
» O3
s (O)—L 31
=D
MO, =)
v (® g:—}%j/ (®) veus
]
Vog = PIN1
BE Vccoz = PIN20
RE @ VEE = PIN10
YIN
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Quad Bus Driver/Receiver with
Transmit and Receiver Latches

The MC10H334 is a Quad Bus Driver/Receiver with transmit and receiver
latches. When disabled, (OE = high) the bus outputs will fall to -2.0 V. Data to
be transmitted or received is passed through its respective latch when the

MC10H334

Al >sSed L SUFFIX
respective latch enable (DLE and RLE) is at a low level. Information is latched R CERAMIC PACKAGE
on the positive transition of DLE and RLE. The parameters specified are with CASE 732-03
25 Q loading on the bus drivers and 50 Q loads on the receivers.
X . P SUFFIX
e Propagation Delay, 1.6 ns Typical Data—to—Output PLASTIC PACKAGE
e Improved Noise Margin 150 mV (Over Operating Voltage and CASE 738-03
Temperature Range) EN SUFFIX
o Voltage Compensated M PLCC
¢ MECL 10K-Compatible = CASE 775-02
DIP & PLCC
MAXIMUM RATINGS PIN ASSIGNMENT
Characteristic Symbol Rating Unit _W
rowe:/ Slupply((VCC = (;) VEE -8.0 \:o 0 ch vee [ 20 [ ] Vocos
nput Voltage (Vcc =0 \ 0to VEE c
BUS1 2 1
Output Current— Continuous lout 50 mA |: s :' Bus2
— Surge 100 Buso [ |3 18] ] BUS3
Operating Temperature Range TA 0to+75 °C VCC02 |: 4 17 j o3
Storage Temperature Range — Plastic Tstg -55to +150 °C l:
— Ceramic -55t0 +165 °C D1 5 16 :’ D2
ELECTRICAL CHARACTERISTICS (VEE =-5.2 V 5%) (See Note) Do |: 6 15 ___l D3
o 25 75 BE [ |7 [ ] RE
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Y R [ |8 13 [] Ro
Power Supply Current I — 161 — 161 — 161 mA
Input Current High linH A Rt o 2] ] R
Pins 5,6,15,16 — | 397 | — | 2713 | — 273
19y , V V
Pins 7,14 — las0o | — [207 [ — | 207 ee ] 10 i cco2
Pin 17 — 520 — 357 — 357
3 Pin assignment is for Dual-in-Line Package.
Input Current Low linL 05 _ 05 _ 03 _ HA For PLCC pin assignment, see the Pin Conversion
High Output Voltage Voq |-1.02 |-0.84 |-0.98 |-0.81 |-0.92 | -0.735 | Vdc Tables on page 6-11.
Low Output Voltage VoL |-195[-1.63|-195{-1.63|-1.95| -1.60 | Vdc
High Input Voltage Vi |-1.17 |-0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vdc NOTE:
Each MECL 10H series circuit has been designed
Low Input Voltage Vi [-1.95]|-1.48 |-1.95 |-1.48 [-1.95 | —1.45 | Vdc to meetthe dcspecifications showninthe testtable,
afterthermal equilibrium has been established. The
AC PARAMETERS circuit is in a test socket or mounted on a printed
: circuit board and transverse air flow greater than
Propagation Delay tpd ns 500 Ilfpm is maintained. Receiver outputs are
Data-to-Bus Output 05 [ 25 | 05 | 25 | 05 25 terminated through a 50-ohm resistor to —2.0 volts
DLE-to—Bus Output 1.0 2.7 1.0 27 1.0 2.7 dc. Bus outputs are terminated through a 25~ohm
OE-to-Bus Output 0.5 2.5 0.5 2.5 0.5 25 resistor to —2.0 volts dc.
Bus-to-R0 05 19 0.5 1.9 0.5 1.9
RLE-to-RO 05 2.1 0.5 2.1 0.5 2.1
Data—to—Receiver 1.0 3.8 1.0 3.8 1.0 3.8
RO
Rise Time tr 0.5 2.2 0.5 22 0.5 2.2 ns
Fall Time tf 0.5 22 0.5 2.2 0.5 2.2 ns
8 @ MOTOROLA
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MC10H334

LOGIC DIAGRAM

]

=
v
%
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@ 0P D a W > BUso @
’
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L b Q 1 > BuUs2
T
@ 03B P D@ »; <> BUs3
OUTPUT
AE LATCH :IG l
R € Qa oD
@ Rl 4 @ D
@ R < Q D
@ R 4 Q D
Ve p—o RECEIVER
@ y LATCH
cc p—m—
DRIVER TRUTH TABLE RECEIVER TRUTH TABLE
@ Vecor B— — T —
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Voo B————————
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

PECL* to TTL Translator
(+5 Vdc Power Supply Only)

The MC10H350 is a member of Motorola’s 10H family of high performance
ECL logic. It consists of 4 translators with differential inputs and TTL outputs.
The 3-state outputs can be disabled by applying a HIGH TTL logic level on the
common OE input.

The MC10H350 is designed to be used primarily in systems incorporating
both ECL and TTL logic operating off a common power supply. The separate
Vcc power pins are not connected internally and thus isolate the noisy TTL Vo c
runs from the relatively quiet ECL VGG runs on the printed circuit board. The
differential inputs allow the H350 to be used as an inverting or noninverting
translator, or a differential line receiver. The H350 can also drive CMOS with the
addition of a pullup resistor.

s Propagation Delay, 3.5 ns Typical » MECL 10K-Compatible

MC10H350

L SUFFIX
CERAMIC PACKAGE
CASE 620-10

P SUFFIX
PLASTIC PACKAGE
CASE 648-08

FN SUFFIX
PLCC
CASE 775-02

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (VEg = Gnd) Vee 7.0 Vdc
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Ts'g -55t0 +150 °C
— Ceramic —55to +165 °C

ELECTRICAL CHARACTERISTICS (VGG = 5.0 V £5%) (See Note 1)

Ta = 0°C t0 75°C

LOGIC DIAGRAM

@~

B w

LA

11

Characteristic Symbol Min Max Unit
Power Supply Current TTL icc — 20 mA
ECL — 12
Input Current High Pin9 i — 20 RA
Others IINH — 50

Input Current Low Ping e — -0.6 mA

Others INL — 50 HA

Input Voltage High Pin9 VIH 2.0 - Vdc

Input Voltage Low Pin9 ViL — 0.8 Vdc

Differential Input Voltage (1) VDIFF 350 — mV

Pins 3-6, 11-14 (1)
Voltage Common Mode Vem 2.8 Vee Vdc
Pins 8-6, 11-14

Output Voltage High VoH 27 —_ Vdc
loH=3.0mA

Output Voltage Low VoL — 0.5 Vde

loL=20mA
Short Circuit Current los Y -150 mA
Voyr=0V

Output Disable Current High lozH — 50 HA
Voutr=27V

Output Disable Current Low lozL - -50 pA
Vout=05V

(1) Common mode input voltage to pins 3—4, 5-6, 11-12, 13—14 must be between the values of 2.8
V and 5.0 V. This common mode input voltage range includes the differential input swing.

(2) Forsingle ended use, apply 3.75 V (Vgg) to either input depending on output polarity required.
Signal level range to other input is 3.3%?(0 42V.

(3) Anyunused gates should have the inverting inputs tied to Vo and the non-inverting inputs tied
to ground to prevent output glitching.

(4) 1.0Vto0 2.0V w/50 pF into 500 ohms.

*Positive Emitter Coupled Logic

9/96

a L 10
e A
VGG (+5.0 VDC) = PINS 1 AND 16
GND=PIN8
DIP
PIN ASSIGNMENT
ECLvee [ 1 16 ] TTLvee
Aout [ 2 15[ ] Cour
AN [] 8 4[] N
A ] 13 ] On
BN [ |5 12| ] DN
Bin [ |6 1 [] ow
Bour [|7 10 [ ] Pout
ano [ |8 9] o

Pin aésignment is for Dual-in—Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H350

ELECTRICAL CHARACTERISTICS (VGG = 5.0 V £5%) (See Notes 1 & 4)

Tp =0°Cto 75°C
Characteristic Symbol Min | Max Unit
AC PARAMETERS (C|_ = 50 pF) (VGG = 5.0 + 5%) (Ta = 0°C to 75°C)
Propagation Delay tpd 15 5.0 ns
Data
Rise Time t 0.3 1.6 ns
Fall Time t 0.3 1.6 ns
Output Disable Time tpdLz 2.0 6.0 ns
tdez 2.0 6.0
Output Enable Time todzL 2.0 8.0 ns
'deH 2.0 8.0
3-STATE SWITCHING WAVEFORMS
3-STATE OUTPUT LOW ENABLE AND 3-STATE OUTPUT HIGH ENABLE AND
DISABLE TIMES . DISABLE TIMES
OE OE
15V 15V 15V 15V
TpzL TpLz TpzH TPHz
tt VOH=35V
s =3.
vour 15V ) OH
15V
Vour
. VoL 03V
LERY 1 X
03V
TEST LOAD
7.0V OPEN
TpzL.TpL2.0.C, ALL OTHER
500 Q
500 Q
*INCLUDES JIG AND PROBE CAPACITANCE
Application Note: Pin 9 is an OE and the 10H350 is disabled when OE is at Vy or higher.
MECL Data 2-91 MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad TTL/NMOS to PECL*
Translator

The MC10H351 is a quad translator for interfacing data between a saturated
logic section and the PECL section of digital systems when only a +5.0 Vdc
power supply is available. The MC10H351 has TTL/NMOS compatible inputs
and PECL complementary open—emitter outputs that allow use as an
inverting/non—inverting translator or as a differential line driver. When the
common strobe input is at a low logic level, it forces all true outputs to the PECL
low logic state (= +3.2 V) and all inverting outputs to the PECL high logic state
(=+4.1V).

The MC10H351 can also be used with the MC10H350 to transmit and
receive TTL/NMOS information differentially via balanced twisted pair lines.

¢ Single +5.0 Power Supply

e All Vg Pins Isolated On Chip

o Differentially Drive Balanced Lines
¢ tpd = 1.3 nsec Typical

MC10H351

MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply Vee 0to+7.0 Vde
Input Voltage (Vcg = 5.0 V) Vi O0toVce Vdc
Output Current— Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0to +75 °C
Storage Temperature Range — Plastic Tstg —-55 to +150 °C
— Ceramic 55 to +165
ELECTRICAL CHARACTERISTICS (Vcc =Vec1 =Vec2 =5.0 V £5.0%)
0° 25° 75°
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit
Power Supply ECL — 50 — 45 — 50 mA
Current T | — |20 | — | 15| — | 20 | ma
Reverse Current pA
Pins 7,8, 12, 14 IR — 25 — 20 — 25
Pin9 lINH — 100 — 80 — 100
Forward Current mA
Pins 7, 8,12, 14 Ig — | 08| — |06 — -0.8
Pin9 IINL _— -3.2 —_ 24 - -3.2
Input Breakdown V(BR)in | 55 — 5.5 — 55 — Vde
Voltage
Input Clamp Voltage \Y — |15} — |15 | — -1.5 | Vdc
(lin=—-18 mA)
High Output VoH | 398 | 416 | 4.02 | 419 | 4.08 | 4.27 | Vdc
Voltage (1)
Low Output VoL 3.05 | 3.37 | 3.05 | 3.37 | 3.05 3.37 | vde
Voltage (1)
High Input Voltage ViH 2.0 — 2.0 — 2.0 — Vdc
Low Input Voltage ViL — 0.8 — 0.8 — 0.8 Vdc

(1) WithVgcat5.0 V.V, change 1:1 with Vgg.
*Positive Emitter Coupled?ggiIGOL ce

3/93

L SUFFIX
B CERAMIC PACKAGE
CASE 732-03
P SUFFIX
PLASTIC PACKAGE
CASE 738-03
FN SUFFIX
PLCC
i CASE 775-02
LOGIC DIAGRAM
BIN 7 1 BOUT
2 BOUT
AN 8 5 KOUT
4 AouT
DIN 12 16 DOUT
17 pout
CIN 14 19 COUT
COMMON g 18 cout
STROBE
VGG (+5.0 VDC) = PINS 6, 11, 15,20
GND=PIN 10
DIP
PIN ASSIGNMENT
U]
BOUT [ | 1 20 [ ] ECLVcG
BOUT [|2 19 ] cour
Ne. []s 18] cour
AoUT []4 17 "] pour
AoUT [ s 16| | DoOUT
Vee l: 6 15 j Vee2
BN []7 4] CIN
AN []8 13| | NG
COMMON
shose ] ¢ f2[ ] DN
aND [ 10 1] Tvee

Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
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MC10H351

Ly
AC PARAMETERS
0° 25° 75°

Characteristic Symbol Min Max Min Max Min Max Unit
Propagation Delay (1) thd 0.4 2.2 0.4 2.2 0.4 2.1 ns
Rise Time (20% to 80%) tr 0.4 1.9 0.4 2.0 0.4 21 ns
Fali Time (80% to 20%) tf 0.4 1.9 0.4 2.0 0.4 241 ns
Maximum Operating Frequency fmax 150 — 150 — 150 —_ MHz

(1) Propagation delay is measured on this circuit from +1.5 volts on the input waveform to the 50% point on the output waveform.

NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The
circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are terminated through

a 50-ohm resistor to Vg —2.0 Vdc.

MECL Data
DL122 —Rev 6
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MOTOROLA :
SEMICONDUCTOR TECHNICAL DATA

Quad CMOS to PECL*
Translator

MC10H352

L SUFFIX
The MC10H352 is a quad translator for interfacing data between a CMOS CERAMIC PACKAGE
logic section and the PECL section of digital systems when only a +5.0 Vdc CASE 732-03
power supply is available. The MC10H352 has CMOS compatible inputs and
PECL complementary open—emitter outputs that allow use as an P SUFFIX
inverting/non—inverting translator or as a differential line driver. When the PL%SATSE 7":;3_’8"3“35
common strobe input is at a low logic level, it forces all true outputs to the PECL
low logic state (= +3.2 V) and all inverting outputs to the PECL high logic state FN SUFFIX
(=+4.1V). W CAsF;zLCC
The MC10H352 can also be used with the MC10H350 to transmit and 775-02
receive CMOS information differentially via balanced twisted pair lines.
e Single +5.0 V Power Supply
e All Vg Pins Isolated On Chip LOGIC DIAGRAM
« Differentially Drive Balanced Lines BN 7 1 BOUT
e thd = 1.3 nsec Typical
pd e 2 BOUT
AN 8 5 AOUT
4 AOUT
MAXIMUM RATINGS ) DIN 12 16 DOUT
Characteristic Symbol Rating Unit 17 DOUT
Power Supply Vce 0to +7.0 Vdc CIN 14 19 COUT
Input Voltage (Vo =5.0 V) V) 0toVce Vde COMMON g 18 COUT
Qutput Current— Continuous lout 50 mA STROBE
— Surge 100
- - VGG (+5.0 VDC) = PINS 6, 11, 15, 20
Operating Temperature Range TA 0to +75 C GND = PIN 10
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic 55 to +165
ELECTRICAL CHARACTERISTICS (Vcc =Vcc1 =Vec2 =5.0V£5.0%) DIP
0° 250 75° PIN ASSIGNMENT
Characteristic Symbol | Min | Max | Min | Max | Min Max | Unit — \J |
Power Supply ECL — |50 | — | 458 | — 50 | mA BouT [ | 20 [ ] ECLVge
Current L | — |20 | — [15 [ — | 20 [mA Bout [ ]2 19 ] cout
Reverse Current IR pA
Pins 7,8, 12, 14 — s | —]2|—=] = ne []s 18| ] cour
Pin9 —_ 100 —_ 80 —_ 100 AOUT E 4 17 j DOUT
Forward Current IF mA N JE—
Pins 7, 8, 12, 14 — | 08| — [-08]| — | 08 AouT []s 16| ] DOUT
Ping — | 32 — | 24 —_ -3.2 Voo [: 6 15 :l Vg2
Input Voltage V(@BR)in | 5.5 — 5.5 — 55 — Vde
Breakdown BN []7 14 ] CN
Input Clamp Voltage V) — |15 — | 15| — -1.5 | vde AIN I: 8 13 :' NC.
(lin=-18 mA) COMMON 0 2] o
High Output VoH | 398 | 416 | 402 | 419 | 408 | 4.27 | vdc STROBE :
Voltage (1) ano [ 10 11 CMOS Ve
Low Output VoL 3.05 | 3.37 | 3.05 | 3.37 | 3.05 | 3.37 | Vdc
Voltage (1) Pin assignment is for Dual~in-Line Package.
; _ — _ For PLCC pin assignment, see the Pin Conversion
High Input Voltage VIH 3.15 3.15 3.15 Vdc Tables on page 6-11.
Low Input Voltage VIL — 15 | — 1.5 — 15 | vde
1) With Vo at 5.0 V. Vop/VoL change 1:1 with Vog.
'(Pz)sitive En%t?er Coupled %-lgico" o Yee
3/93
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MC10H352

AC PARAMETERS
Q° 25° 75°
Characteristic Symbol Min Max Min Max Min Max Unit
Propagation Delay (1) thd 0.4 1.9 0.4 2.0 0.4 21 ns
Rise Time (20% to 80%) tr 0.4 1.9 0.4 2.0 0.4 2.1 ns
Fall Time (80% to 20%) t 0.4 1.9 04 2.0 0.4 21 ns
Maximum Operating Frequency fmax 150 — 150 — 150 — MHz

1) Propagation delay is measured on this circuit from V5c/2 on the input waveform to the 50% point on the output waveform.
CcC

NOTE:

Each MECL 10H series circuit has been designed to meet the dc specifications shown in the test table, after thermal equilibrium has been established. The
circuitis in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 {fpm is maintained. Outputs are terminated through

a 50-ohm resistor to Vg — 2.0 Vdc.

MECL Data
DL122 —Rev 6
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad TTL-to-ECL Translator MC10H424
-
with ECL Strobe
The MC10H424 is a Quad TTL-to—ECL translator with an ECL strobe. L SUFFIX
Power supply requirements are ground, +5.0 volts, and -5.2 volts. CERAMIC PACKAGE
« Propagation Delay, 1.5 ns Typical CASE 620-10
e Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range) PLAS"’I' ISCU::g"(A e
* Voltage Compensated CASE 64508
¢ MECL 10K — Compatible
FN SUFFIX
PLCC
MAXIMUM RATINGS CASE 775-02
Characteristic Symbol Rating Unit
Power Supply (Voo = 5.0V) VEE -8.0t0 0 Vdc
Power Supply (VEg =—56.2 V) Vee 0to +7.0 Vde
Input Voltage (ECL) Vi Oto VEg Vde LOGIC DIAGRAM
Input Voltage (TTL) \] OtoVee Vdc 5 2
Output Current — Continuous lout 50 mA 6 2
— Surge 100
Operating Temperature Range TA 0to +75 °C 7 3
Storage Temperature Range — Plastic Tstg -55 to +150 °C 1
— Ceramic -55t0 +165
ELECTRICAL CHARACTERISTICS (VEg =-5.2V + 5%, VcC = 5.0 V £ 5.0%) 10 12
0° 25° 75° 15
Ch istic Symbol | Min | Max | Min | Max | Min Max | Unit 1 1
Negative Power Supply Ig — 72 — 66 — 72 mAdc : I E
Drain Current 14
Positiye Power Supply ICCH — 16 — 16 — 18 mAdc GND = PIN16
Drain Current oL | — | 2 | — | 25 | — 25 | mAde VGG (+5.0VDC) = PING
Reverse Current Pin IR - 50 — 50 — 50 | pAde VEE(-52VDC) = PIN®
5,7,10,11
Forward Current Pin IF — -3.2 — -3.2 — -3.2 | mAdc
5,7,10,11 DIP
Input HIGH Current Pin 6 linH — | 40 | — | 310 | — 310 | pAde PIN ASSIGNMENT
Input LOW Current Pin 6 linL 0.5 — 0.5 — 0.3 — uAdc —\U
:nput (B:Ieakd\c;w: Voltage V(_BVR)in 55 — 5.5 — 5.5 — z:c BouT E 1 16 :l GND
Input Clamp Voltage ] — -1.5 — -1.5 — -1.5 c
High Output Voltage Von |-102 |-084 | -098 | 081 | -0.92 | -0.735 | vdc Aout l: 2 15 ] Cour
Low Output Voltage VoL | -1.95 | -163 | -1.95 | 163 | -1.95 | —1.60 | vdc Bour [ 14 :] DouT
High Input Voltage Pin ViH 2.0 - 2.0 —_ +2.0 - Vdc B o=
5,7,10,11 - Aout [] 4 13| ] Dour
Low Input Voltage Pin Vi — | os — 0.8 — 0.8 | vde AN [: 5 12 ___| Cout
5,7,10,11 COMMON
High Input Voltage Pin 6 Vi | -117 [ -0.84 [ -1.13 | 081 | -1.07 | -0.735 | Vdc STROBE E 6 1 :I DIN
Low Input Voltage Pin 6 ViL -1.95 | -1.48 | -1.95 | —1.48 | —1.95 | —1.45 | Vdc Y L__ 7 10 ___l CiN
vee [ e o[ ] Veo
Pin assignment is for Dual-in-Line Package.
For PLCC pin assignment, see the Pin Conversion
Tables on page 6-11.
3/93 .
@ MOTOROLA
© Motorola, Inc. 1996 2-96 REVS



AC PARAMETERS
Propaga- tpd ns
tion Delay
Data 05|22 |05 (23|05 (24
Strobe 05|22 |05 |23 |05 )24
Rise Time tr |05]20]05|20)05 |22 |ns
Fall Time tf |05 (2005 [20{05 |22 |ns

MC10H424

NOTE:
Each MECL 10H series circuit has been designed to meet the dc specifications
shown in the test table, after thermal equilibrium has been established. The
circuitis in a test socket or mounted on a printed circuit board and transverse
air flow greater than 500 Ifpm is maintained. Outputs are terminated through
a 50—-ohm resistor to —2.1 volts.

APPLICATIONS INFORMATION

The MC10H424 has TTL—compatible inputs, an ECL strobe
and MECL complementary open—emitter outputs that allow
use as an inverting/non-inverting translator or as a differential
line driver. When the common strobe input is at the low—logic
level, it forces all true outputs to a MECL low-logic state and

all inverting outputs to a MECL high—logic state.

An advantage of this device is that TTL-level information
can be transmitted differentially, via balanced twisted pair
lines, to MECL equipment, where the signal can be received
by the MC10H115 or MC10H116 differential line receivers.

MECL Data
DL122 —Rev 6
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

9-Bit TTL/ECL Translator

The MC10H/100H600 is a 9-bit, dual supply TTL to ECL translator.
Devices in the Motorola 9-bit translator series utilize the 28—-lead PLCC for
optimal power pinning, signal flow—through and electrical performance.

The H600 features both ECL and TTL logic enable controls for
maximum flexibility.

The 10H version is compatible with MECL 10H ECL logic levels. The
100H version is compatible with 100K levels.

e 9-Bit Ideal for Byte—Parity Applications
¢ Flow—Through Configuration
e Extra TTL and ECL Power/Ground Pins to Minimize Switching Noise
e ECL and TTL Enable Inputs
e Dual Supply
e 35nsMaxDtoQ
o PNP TTL Inputs for Low Loading
s Choice of ECL Compatibility: MECL 10H (10Hxxx) or 100K (100Hxxx)
LOGIC SYMBOL
ENECL
ENTTL
"D
D
-
D
-
D
TTL — ECL
)
O
-
D
3/93

MC10H600
MC100H600

FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES
PIN FUNCTION
GND TTL Ground (0 V)
VceceE ECLVcc (0V)
Vceco ECL Vg (0 V) — Outputs
vVeer TTL Supply (+5.0 V)
VEE ECL Supply (-5.2/-4.5V)
D0-D8 Data Inputs (TTL)
Q0-Q8 Data Outputs (ECL)
ENECL Enable Control (ECL)
ENTTL Enable Control (TTL)

TRUTH TABLE
ENECL ENTTL

mFXXIZI
rITIXX
XrrIrIT|Oo
reIrI(o

Pinout: 28-Lead PLCC (Top View)

D5 D4 Vger D3 D2 D1 DO
e s O e A O e O e e

2% 24 2B 2 21 220 19
D6 []2s 1[] Q0
D7 (1o 17E| [o]]
D8 [z 1] Veoe
aND[jo 1] Veco
ENTTL uf] @2
NCLjs wp Veco
ENECL [ }4 12F| Q3
9 10 1
| N [y W gy |

gf-
gfl-
g
.
g
21~
o
m
(=}
o
[=)
-~
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MC10H600 MC100H600

DC CHARACTERISTICS: VooT=5.0 V £ 10%; VEE =-5.2 V £ 5% (10H version); VEg =—4.2 V to —5.5 V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
Power Supply Current
IEE ECL 10H -125 -125 -125 | mA
100H -122 -123 ~132
lcCH TTL 48 48 48 mA
lccL 50 50 50
AC CHARACTERISTICS: Vo1 =5.0 V+10%; VEE =—5.2 V £ 5% (10H version); VEg = -4.2 V to —5.5 V (100H version)
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay D 1.4 3.0 1.5 3.2 1.7 3.5 ns 50Qt0~-2.0V
1PHL o Output ENECL/ | 18 | 37 | 18 | 39 | 20 | 41 | ns 50 Qt0-2.0V
, ENTTL
hi=} Output Rise/Fall Time 0.5 15 0.5 15 0.5 1.5 ns 50Qto-2.0V
te 20%-80%
10H ECL DC CHARACTERISTICS: Voot =5.0 V£ 10%; VEE =~5.2V 5%
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
1 Input HIGH Current 225 145 145 uA
I Input LOW Current 0.5 0.5 0.5 uA
ViH Input HIGH Voltage -1170 | -840 | -1130 | -810 | -1070 | ~735 mvV
ViL Input LOW Voltage —1950 | ~1480 | —1950 | ~1480 | —1950 | —1450
VoH Output HIGH Voltage -1020 ( -840 | —980 | —-810 | —920 | -735 mV 50Qto~-20V
VoL Output LOW Voltage -1950 | ~1630 | —1950 | —1630 | —1950 | —1600
100H ECL DC CHARACTERISTICS: Vo1 =5.0 V£ 10%; VEE=-4.2Vto-55V
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 MA
i Input LOW Current 0.5 0.5 0.5 uA
ViH Input HIGH Voltage -1165 | -880 | —1165 | —880 | —1165 | ~880 mv
viL Input LOW Voltage -1810 | ~1475 | -1810 | -1475 | -1810 | -1475
VoH Output HIGH Voltage —1025 | —880 | —-1025 | —880 | —1025 | —880 mv 50Qto~2.0V
VoL Output LOW Voltage -1810 | —1620 | —1810 | —1620 | —-1810 | -1620
MECL Data 2-99 MOTOROLA
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MC10H600 MC100H600

TTL DC CHARACTERISTICS: Vo1 =5.0 V + 10%; VEE = 5.2 V + 5% (10H version); VEg = —4.2 V to —5.5 V (100H version)

0°C 25°C 75°C

Symbol ) Parameter Min Max Min Max Min Max Unit Condition
ViH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8 v
H Input HIGH Current 20 20 20 uA ViN=27V

100 100 100 VIN=T7.0V
i Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
ViK Input Clamp Voltage -1.2 -1.2 -1.2 \ IIN=-18 mA

MOTOROLA 2-100 MECL Data
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

9-Bit ECL/TTL Translator

The MC10H/100H601 is a 9-bit, dual supply ECL to TTL translator.
Devices in the Motorola 9-bit translator series utilize the 28-lead PLCC for
optimal power pinning, signal flow—through and electrical performance.

The devices feature a 48 mA TTL output stage, and AC performance is
specified into both a 50 pF and 200 pF load capacitance. For the 3—state
output disable, both ECL and TTL control inputs are provided, allowing
maximum design flexibility.

The 10H version is compatible with MECL 10H ECL logic levels. The
100H version is compatible with 100K levels.

9-Bit Ideal for Byte—Parity Applications

3-State TTL Outputs

Flow—Through Configuration

Extra TTL and ECL Power Pins to Minimize Switching Noise

ECL and TTL 3-State Control Inputs

Dual Supply

4.8 ns Max Delay into 50 pF, 9.6 ns into 200 pF (all outputs switching)
PNP TTL Inputs for Low Loading

LOGIC SYMBOL

Q2
78

Qo

Q
S

{%454

2

Q1

o
o

Q2

ECL D4 \T Q4 TIL
D5 \C Q5
D6 \T Q6
D7 \C Q7
D8 5—— Q8

9/96

MC10H601
MC100H601

b

i
FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES
PIN FUNCTION
GND TTL Ground (0 V)
VcceE ECLVcc (0V)
VeeT TTL Supply (+5.0 V)
VEE ECL Supply (-5.2/-4.5V)

D0-D8 Data Inputs (ECL)
Q0-Q8 Data Outputs (TTL)
OEECL 3-State Control (ECL)
OETTL 3-State Control (TTL)

TRUTH TABLE
OEECL OETTL D Q
L L L L
L L H H
H H X z
X X X z

Pinout: 28-Lead PLCC (Top View)

Q5 GND Voo Q6 GND Q7 Q8
o T e O s T s Y s N e Y s

25 24 23 2 21 20 19
Q4[] 18108
Q3 1 ;] D7

Veer [z w[Vece

a2[j® 15 Fle
GNDdz 1[]05
Q1 Ijs 13[]D4
QOE4 12[]D3

8 9 10 1"

OETTL NC OEECLVgg DO D1 D2

© Motorola, Inc. 1996 2-101
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MC10H601 MC100H601

DC CHARACTERISTICS: Voot =5.0 V4 10%; VEE =—5.2 V + 5% (10H version); VEg =~4.2 V to —5.5 V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
(=3 Power Supply Current ECL ~51 -51 -51 mA
ICGH TTL 110 110 110 mA
IcoL 110 110 110 mA
lccz 105 105 105 mA
los Output Short Circuit Current -100 | -225 | -100 | —-225 | -100 | -225 mA VouT=0V
lozH Output Disable Current HIGH 50 50 50 pA VouTt=27V
lozL LOW -50 -50 -50 pA Vour=05V
AC CHARACTERISTICS: Vo1 =5.0 V + 10%; VEE =—5.2 V + 5% (10H version); VEE =~4.2 V to —5.5 V (100H version)
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay 1.7 48 1.7 4.8 1.7 4.8 ns CpL=50pF
tPHL to Output 34 9.6 3.4 9.6 3.4 9.6 ns CL =200 pF
tpLz Output Disable Time OEECL 3.7 6.5 3.7 6.5 3.7 6.5 ns CL=50pF
tPHZ 5.4 13 5.4 13 5.4 13 ns CL =200 pF
tpLz OETTL | 43 75 4.3 75 43 75 ns CL =50 pF
tPHZ 7.0 15 7.0 15 7.0 15 ns CL =200 pF
tpzL Output Enable Time OEECL 3.5 6.0 35 6.0 3.5 6.0 ns CL=50pF
tPzH 5.0 12 5.0 12 5.0 12 ns CL =200 pF
tpzL OETTL 4.2 7.0 4.2 7.0 4.2 7.0 ns CL =50pF
tpzH 6.0 14 6.0 14 6.0 14 ns Cp =200 pF
tR Output Rise/Fall Time 12 1.2 1.2 ns CL=50pF
tF 1.0v-20V 3.0 3.0 3.0 ns CL =200 pF
10H ECL. DC CHARACTERISTICS: Vo1 =5.0 V£ 10%; VEE =—5.2V £5%
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 pA
I Input LOW Current 0.5 0.5 0.5 pA
ViH Input HIGH Voltage -1170 | -840 | -1130 | —810 | ~1070 | -735 mV
ViL Input LOW Voltage -1950 | —1480 | —1950 | —1480 | ~1950 | -1450
100H ECL DC CHARACTERISTICS: Vo1 =5.0V +10%; VEE =—4.2Vto~55V
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 pA
i Input LOW Current 0.5 0.5 05 A
VIH Input HIGH Voltage -1165 | —880 | -1165 | —880 | ~1165 | —880 mv
ViL Input LOW Voltage ~1810 | 1475 | -1810 | —1475 | —-1810 | —-1475

TTL DC CHARACTERISTICS: Voot = 5.0 V£ 10%; VEE = —5.2 V £ 5% (10H version,

); VEE =—4.2V to ~5.5 V (100H version)

0°C 25°C 75°C

Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8 \
I+ Input HIGH Current 20 20 20 pA ViN=2T7V

100 100 100 VIN=7.0V
i, Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
ViIK Input Clamp Voltage -1.2 -1.2 -1.2 ) N =—18 MA
VOH Output HIGH Voltage 2.5 2.5 25 \ loH=-3.0mA

2.0 2.0 2.0 \ loH =-15mA

VoL Output LOW Voltage 0.55 0.55 0.55 \ loL =48 mA
MOTOROLA 2-102 MECL Data
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

9-Bit Latch TTL/ECL H
Translator m‘ooo:so:z
The MC10H/100H602 is a 9-bit, dual subply TTL to ECL translator with
latch. Devices in the Motorola 9-bit translator series utilize the 28-lead
PLCC for optimal power pinning, signal flow—through and electrical
performance.
The H602 features D-type latches. Latching is controlled by Latch
Enable (LEN), while the Master Reset input resets the latches. A
post-latch logic enable is also provided (ENECL), allowing control of the
output state without destroying latch data. All control inputs are ECL level.
The 10H version is compatible with MECL 10H ECL logic levels. The
100H version is compatible with 100K levels. FN SUFFIX
o 9-Bit Ideal for Byte~Parity Applications ) PLASTIC PACKAGE
o Flow—Through Configuration CASE 776-02
o Extra TTL and ECL Power/Ground Pins to Minimize Switching Nois
o Dual Supply :
e 35nsMaxDtoQ
o PNP TTL Inputs for Low Loading PIN NAMES
PIN FUNCTION
GND TTL Ground (0 V)
VccE ECLVcc (0V)
Veco ECL Vg (0 V) — Outputs
LOGIC SYMBOL Voot TTL Supply (+5.0 V)
VEE ECL Supply (-5.2/-4.5V)
D0-D8 Data Inputs (TTL)
ENECL Qo0-Qs8 Data Outputs (ECL)
ENECL Enable Control (ECL)
Do LEN Latch Enable (ECL)
m ,__D_ Qo MR Master Reset (ECL)
p1—pq D_ o TRUTH TABLE
M1EN D | LEN [ MR | ENECL | Q
D2——DQ Q2 L L L H L
1 EN H L L H H
X H L H Qo
D3—-4DQ X X H H L
L En as x | x | x L L
m I ENQ :D— o4 ECL
Pinout: 28-Lead PLCC (Top View)
D5—D Q] s D5 D4 VegrD3 D2 DI DO
—1—EN o S O e Y e A s Y s Y s |
—T 25 24 28 2 21 20 19
D6 —-HD Q D6 [2s 18[] Q0
- EN :D— Q6 D7 7 7[] o
S D8 []28 18] v,
o7—-Ho aH o 0 [ vece
L e GND [J® {1 Veco
— MR [ u[] @2
08— II:E)NQ _:D_ Q8 LEN (o 1] Veco
—1—
| —— ENECL [+ 12]] Q3
LEN — 5 6 7 8 9 101
MR — LIS U S g N Ry S g W gy e
Q8 Q7Vgco Q6 VEg Q5 Q4
3/93
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MC10H602 MC100H602

DC CHARACTERISTICS: Vet = 5.0 V £ 10%; VEE =

—5.2V £5% (10H version); VEg =-4.2 V to -55V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
Power Supply Current
IEE ECL 10H -125 -125 | -125 [ mA
100H -122 -123 -132
IccH TTL 48 48 48 mA
lcoL 50 50 50
AC CHARACTERISTICS: Vo1 =5.0 V+ 10%; VEE =—5.2 V £ 5% (10H version); VEE = —4.2 V to —5.5 V (100H version)
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay D 1.4 3.0 15 3.2 1.7 3.5 ns
tPHL to Output LEN 2.0 3.4 2.1 3.5 24 3.7
MR 2.0 3.4 2.1 3.5 25 3.9
ENECL 1.6 3.2 1.7 3.3 1.8 3.7
ts Set-Up Time, D to LEN 2.0 2.0 2.0 ns
th Hold Time, D to LEN 1.0 1.0 1.0 ns
tw(l) LEN Pulse Width, LOW 2.0 2.0 2.0 ns
R Output Rise/Fall Time 0.5 1.5 0.5 1.5 0.5 1.5 ns
tE 20%—80%
10H ECL DC CHARACTERISTICS: Vg1 =5.0V £10%; VEE =~-5.2V £5%
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 LA
IR Input LOW Current 0.5 0.5 0.5 pA
ViH Input HIGH Voltage -1170 | -840 | -1130 { —810 | -1070 | -735 mV
ViL Input LOW Voltage —1950 | 1480 | —1950 | —1480 | —1950 | ~1450
VOH Output HIGH Voltage -1020 | —840 | —980 | —810 | —920 | —-735 mV 50Qto-2.0V
VoL Output LOW Voltage -1950 | ~1630 | 1950 | —1630 | —1950 | ~1600
100H ECL DC CHARACTERISTICS: Vo1 =5.0 V£ 10%; VEE=~4.2Vt0-5.5V
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
iH Input HIGH Current 225 145 145 pA
L Input LOW Current 0.5 0.5 0.5 pA
VIH Input HIGH Voltage -1165 | —880 | —1165 | —880 | —1165 | —880 mv
ViL Input LOW Voltage —1810 | —1475 | —1810 | —1475 | ~1810 | —1475
VOH Output HIGH Voltage -1025 | -880 | -1025 | —880 | -1025 | —880 mv 50Qto-2.0V
VoL Output LOW Voltage —-1810 | -1620 | -1810 | -1620 | —1810 | -1620
TTL DC CHARACTERISTICS: Voot =5.0 V +10%; VEE = ~5.2 V £ 5% (10H version); VEE = —4.2 V to —5.5 V (100H version)
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8 \
IH Input HIGH Current 20 20 20 pA VIN=27V
100 100 100 ViN=7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
VIK Input Clamp Voltage -1.2 -1.2 -1.2 \ IIn=—-18 mA
MOTOROLA 2-104 MECL Data
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

9-Bit Latch ECL/TTL
Translator

The MC10H/100H603 is a 9-bit, dual supply ECL to TTL translator.
Devices in the Motorola 9-bit translator series utilize the 28-lead PLCC for
optimal power pinning, signal flow-through and electrical performance.

The devices feature a 48 mA TTL output stage, and AC performance is
specified into both a 50 pF and 200 pF load capacitance. Latching is
controlled by Latch Enable (LEN), and Master Reset (MR) resets the
latches. A HIGH on OEECL sends the outputs into the high impedance
state. All control inputs are ECL level.

The 10H version is compatible with MECL 10H ECL logic levels. The

MC10H603
MC100H603

100H version is compatible with 100K levels. FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
« 9-Bit Ideal for Byte—Parity Applications .
o 3-State TTL Outputs
o Flow—Through Configuration
e Extra TTL and ECL Power Pins to Minimize Switching Noise PIN NAMES
o Dual Supply
« 6.0 ns Max Delay into 50 pF, 12 ns into 200 pF (all outputs switching) PIN FUNCTION
o PNP TTL Inputs for Low Loading GND TTL Ground (0 V)
Vcee ECLVcc (0V)
veer TTL Supply (+5.0 V)
VEE ECL Supply (-5.2/-4.5V)
DO-D8 Data Inputs (ECL)
Q0-Q8 Data Outputs (TTL)
LOGIC SYMBOL OEECL 3-State Control (ECL)
LEN Latch Enable (ECL)
MR Master Reset (ECL)
TRUTH TABLE
D LEN MR OEECL Q
L L L L L
H L L L H
X H L L Qp
X X H L L
X X X H z
Pinout: 28-Lead PLCC (Top View)
ECL TiL Q5 GND VgoT Q6 GND Q7 Q8
e Y e I e S e Y e N o S e I
25 24 23 22 21 20 19
Q4[les 18[] D8
Q3[r ] o7
Veer [ 18 [] Veee
Q2o 15[] D6
GND [ 1] D5
at[fs 13[] D4
Qoffs 12[] D3
5 6 7 8 9 10 1"
NS R N gy NN [y N g SN gy Sy e
MR LENOEECLVgg DO D1 D2
3/93
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MC10H603 MC100H603

DC CHARACTERISTICS: Voo =5.0 V £ 10%; VEE =—5.2 V £ 5% (10H version); VEE =~4.2 V to ~5.5 V (100H version)

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
(53 Power Supply Current ECL —-45 —-63 —-45 -64 —-45 —-68 mA
IccH TTL 80 110 80 110 80 110 mA
lccL 80 110 80 110 80 110 mA
lccz 80 110 80 110 80 110 mA
los Output Short Circuit Current -100 | -225 | =100 | =225 | -100 | -225 mA Vout=0V
lozH Output Disable Current HIGH 50 50 50 pA Vout=27V
lozL Low -50 -50 -50 pA | VouT=05V
AC CHARACTERISTICS: Voot =5.0 V £ 10%; VEE ==5.2 V + 5% (10H version); VEg =—4.2 V to —5.5 V (100H version)
0°C 25°C 75°C

Symbol Parameter Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay D 3.0 6.0 3.0 6.0 3.0 6.0 ns CL =50pF
tPHL to Output 6.4 12 6.4 12 6.4 12 ns Cp =200 pF

LEN 3.5 6.5 3.5 6.5 3.5 6.5 ns Cp =50pF

7.0 13 7.0 13 7.0 13 ns CL =200 pF
MR 3.0 6.0 3.0 6.0 3.0 6.0 ns CpL=50pF
6.0 12 6.0 12 6.0 12 ns C_ =200 pF

tg Set-Up Time, D to LEN 15 15 1.5 ns
th Hold Time, D to LEN 0.8 0.8 0.8 ns
tw(b) LEN Pulse Width, LOW 2.0 2.0 2.0 ns
tpLz Output Disable Time 25 6.5 25 6.5 25 6.5 ns CL=50pF
tPHZ 4.2 13 4.2 13 4.2 13 ns Cr =200 pF
tpzL Output Enable Time 2.0 5.0 2.0 5.0 2.0 5.0 ns CL=50pF
tpzH 4.0 10 4.0 10 4.0 10 ns CL =200 pF
tR Output Rise/Fall Time 0.2 1.2 0.2 1.2 0.2 1.2 ns CL=50pF
tF 1.0vV-20V 0.2 3.0 0.2 3.0 0.2 3.0 ns Cr =200 pF
MOTOROLA 2-106 MECL Data
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MC10H603 MC100H603

10H ECL DC CHARACTERISTICS: Voot = 5.0 V £ 10%; VEE =-5.2 V + 5%

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
K Input HIGH Current 225 145 145 HA
T8 Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage —1170 | -840 | -1130 | -810 [-1070 | 735 mV
ViL Input LOW Voltage —-1950 | —1480 | -1950 | —1480 | —1950 | —1450

100H ECL DC CHARACTERISTICS: VocT=5.0V +10%; VEg =—-4.2V1t0-55V

0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
WH Input HIGH Current 225 145 145 pA
L Input LOW Current 0.5 0.5 0.5 pA
ViH Input HIGH Voltage -1165 | —880 | 1165 | —880 | -1165 | —880 mV
ViL Input LOW Voltage -1810 | —1475 | -1810 | —1475 | —1810 | —1475
TTL DC CHARACTERISTICS: Voo =5.0 V£ 10%; VEE =-5.2 V + 5% (10H version); VEE =—4.2 V to —5.5 V (100H version)
0°C 25°C 75°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \'
ViL Input LOW Voltage 0.8 0.8 0.8 v
IIH Input HIGH Current 20 20 20 HA VIN=2T7V
100 100 100 VIN=7.0V
iL Input LOW Current -0.6 -0.6 -0.6 mA VIN=0.5V
VIK Input Clamp Voltage -1.2 -1.2 -1.2 ) IN=-18 mA
VoH Output HIGH Voltage 25 25 25 \ loH =—3.0mA
2.0 2.0 2.0 \' loH=-15mA
VoL Output LOW Voltage 0.55 0.55 0.55 \ loL =48 mA
MECL Data 2-107 MOTOROLA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Registered Hex TTL/ECL
Translator

The MC10H/100H604 is a 6-bit, registered, dual supply TTL to ECL
translator. The device features differential ECL outputs as well as a choice
between either a differential ECL clock input or a TTL clock input. The
asynchronous master reset control is an ECL level input..

With its differential ECL outputs and TTL inputs the H604 device is ideally
suited for the transmit function of a HPPI bus type board-to-board interface
application. The on chip registers simplify the task of synchronizing the data
between the two boards.

The device is available in either ECL standard: the 10H device is
compatible with MECL 10KH logic levels while the 100H device is
compatible with 100K logic levels.

Differential 50Q ECL Outputs

Choice Between Differential ECL or TTL Clock Input
Dual Power Supply

Multiple Power and Ground Pins to Minimize Noise
Specified Within—Device Skew

LOGIC SYMBOL

] )
| [}
: Q
o o —a
] 1
L |
I —]>CLK |
| R |
| 1
CLK—
CIK—O] *
TCLK —
MR {>
VBB —-—-———

* 1. When using MECL inputs, TCLK must be tied to ground (0V).
2. When using only one MECL input, the unused MECL input must be tied
to Vg, and TCLK must be tied to ground (QV).
3. When using TCLK, both MECL inputs must be tied to VEE (-5.2V).

9/96

FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES
PIN FUNCTION
DO-D5 TTL Data Inputs
CLK, CLK Differential ECL Clock Input
TCLK TTL Clock Input
MR ECL Master Reset Input
Q0-Q5 True ECL Outputs
Qo-Q5 Inverted ECL Outputs
Vece ECL Ve (0V)
VeeT TTL Vg (+5.0V)
VEE ECL VEE (-5.2V)
TRUTH TABLE
Dn MR TCLK/CLK Qn+1
L L 4 L
H L z H
X H X L

Z =LOW to HIGH Transition

Pinout: 28-Lead PLCC (Top View)

D1 D2 VggrD3 D4 D5 Vece
e Y Y S e SO e O s O e
% 24 28 2 2 2 19

DO s 18 :] a5
TOLK [|2r (] a5
Vg [z 1[] Q4
CIK[jo 5[] Q4
k[l ) (] Vece

MR [ 18] 03
veee e [l Qs

5 6 7 8 9 10 1"

S [ N Ry S Ry N [y S N gy S

Q ® Vgg Q1 Q1 @2 @
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MC10H604 MC100H604

DC CHARACTERISTICS: VEE = VEE(Min) to VEE(Max); VCCE = GND; VCCT = 5.0V +10%

0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IEE ECL Power Supply Current 10H 130 130 130 mA
100H 130 140 150
IcCH TTL Power Supply Current 35 35 35 mA
lccL 45 45 45
10H ECL DC CHARACTERISTICS: Voot = +5.0 V + 10%; VEE =—5.20 V 5%
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 pA
T8 Input LOW Current 0.5 0.5 0.5 pA
VIH Input HIGH Voltage -1170 | -840 | -1130 | -810 | -1060 | -720 mV
VIL Input LOW Voltage —1950 | -1480 | —1950 | ~1480 | 1950 | —1480
VBB Output Bias Voltage —1400 | -1290 | -1370 [ -1270 | -1330 | -1210 | mV
VoOH Output HIGH Voltage -1020 | -840 | —980 | -810 | -910 | -720 mv 50Qto~-2.0V
VoL Output LOW Voltage -1950 | —1630 | -1950 | 1630 | -1950 | —1595
100H ECL DC CHARACTERISTICS: Vo1 =5.0V+£10%; VEE=-42Vto-55V
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 145 145 pA
L Input LOW Current 0.5 0.5 0.5 pA
VIH Input HIGH Voltage —-1165 | -880 | ~1165 | -880 | -1165 | —880 mV
VIL Input LOW Voltage —1810 | —1475 | ~1810 | ~1475 | 1810 | —1475
VBB Output Bias Voltage —1400 | —1280 | —~1400 | —1280 | —1400 | —1280 mV
VoH Output HIGH Voltage ‘ —-1025 | -880 |-1025 | —880 | -1025 | -880 mV 50Qto-2.0V
VoL Output LOW Voltage —1810 | -1620 | -1810 | —1620 | -1810 | —1620
TTL DC CHARACTERISTICS: Voot =5.0 V + 10%; VEE =-5.2 V £ 5% (10H version); VEE = 4.2 V to —5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 08 0.8 \
IIH Input HIGH Current 20 20 20 HA VIN=27V
100 100 100 VIN=7.0V
iTR Input LOW Current -0.6 -0.6 -0.6 mA VIN=0.5V
ViK Input Clamp Voltage -1.2 -1.2 -1.2 \ IIN==18 mA
AC CHARACTERISTICS: Vo1 =5.0 V+ 10%; VEE =-5.2 V + 5% (10H version); VEg = —4.2 V to ~5.5 V (100H version)
0°C 25°C 85°C
Symbol Parameter Min | Typ | Max | Min | Typ { Max | Min | Typ | Max | Unit Condition
tPLH Propagation Delay CLKtoQ | 1.5 35 1.5 3.5 15 3.5 ns C =50pF
tPHL to Output TCLKtoQ | 2.0 4.0 2.0 4.0 2.0 4.0
MRtoQ |} 1.5 4.0 15 4.0 15 4.0
ts Setup Time 15 0.5 15 0.5 1.5 0.5 ns C| =50pF
tH Hold Time 1.5 0.5 1.5 0.5 15 0.5 ns C =50pF
tPw Minimum Pulse Width ns C = 50pF
CLK, MR 1.0 1.0 1.0
Vpp Minimum Input Swing 150 mV
g Rise/Fall Times 03 [ 10 | 20|03 |10 |20 |03 |10]20]| M |20%-80%
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Registered Hex ECL/TTL
Translator

The MC10/100H605 is a 6-bit, registered, dual supply ECL to TTL
translator. The device features differential ECL inputs for both data and
clock. The TTL outputs feature balanced 24mA sink/source capabilities for
driving transmission lines.

With its differential ECL inputs and TTL outputs the H605 device is ideally
suited for the receive function of a HPPI bus type board-to—board interface
application. The on chip registers simplify the task of synchronizing the data
between the two boards.

A VBB reference voltage is supplied for use with single—ended data or
clock. For single—ended applications the VR output should be connected to
the “bar” inputs (Dn or CLK) and bypassed to ground via a 0.01uF capacitor.
To minimize the skew of the device differential clocks should be used.

The ECL level Master Reset pin is asynchronous and common to all
flip—flops. A “HIGH” on the Master Reset forces the Q outputs “LOW”.

The device is available in either ECL standard: the 10H device is
compatible with MECL 10H™ logic levels while the 100H device is
compatible with 100K logic levels. )

Differential ECL Data and Clock Inputs

24mA Sink, 24mA Source TTL Outputs

Dual Power Supply :
Multiple Power and Ground Pins to Minimize Noise
2.0ns Part-to—Part Skew

LOGIC SYMBOL

I——_ 10F6BITS - _——I
! 1
!

D_
D_:"— 5‘ > D Q—D—|~Qn

FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES
PIN FUNCTION
DO-D5 True ECL Data Inputs
D0-D5 Inverted ECL Data Inputs
CLK, CLK Differential ECL Clock Input
MR ECL Master Reset Input
Q0-Q5 TTL Outputs
VCCE ECLVce
Veer TTLVce
GND TTL Ground
VEE ECL VEg
TRUTH TABLE
Dn MR TCLK/CLK Qn+1
L L z L
H L z H
X H X L

Z = LOW to HIGH Transition

Pinout: 28-Lead PLCC (Top View)

Q3 Voot Q4 GND Q5 Voot MR
s I s Y st I e Y N s N

|
|
—PCLK l
1 R ]
[ |
T T T - Q2[]
CLK Q1]
CLK aof]
GND[]
ck [
’ CIK
MR l'> g
Ves[]
VBB
MECL 10H is a trademark of Motorola, Inc.
9/96
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MC10H605 MC100H605

10H ECL DC CHARACTERISTICS (VcCT = +5.0V £5%; VEE = —5.20V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
IEg Supply Current 63 75 63 75 61 75 mA
IIH Input High Current 225 145 145 HA
I Input Low Current 0.5 0.5 0.5 pA
VIH Input High Voltage -1170 -840 | -1130 -810 |-1060 -720 | mVv
ViL Input Low Voltage -1950 —1480 | —1950 ~1480 [ -1950 —1480 | mV
Ve Output Bias Voltage -1400 -1280 | -1370 ~1270 | -1330 -1210 | mV
Vit Input Differential Voltage | 150 150 150 mvV
Vmax Input Common Mode 0 0 0 mv
CMRR Reject Range
Vmin Input Common Mode | -2800 —2800 —2800 mV | VEg=-4.94
CMRR Reject Range -3000 -3000 -3000 VEE =-5.20
-3300 ~3300 -3300 VEE =-5.46

100H ECL DC CHARACTERISTICS (VcCT = +5.0V £5%; VEE = —4.5V #0.3V)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
IEE Supply Current 65 75 65 75 70 85 mA
K Input High Current 225 145 145 uA
L Input Low Current 0.5 0.5 0.5 pA
ViH Input High Voltage -1165 -880 | -1165 -880 | -1165 -880 | mV
ViL Input Low Voltage -1810 -1475 | -1810 —1475 | 1810 -1475 | mV
VBB Output Bias Voltage -1400 —1280 | -1400 ~1280 | -1400 -1200 | mVv
VDiff Input Differential Voltage | 150 150 150 mv
Vmax Input  Common Mode 0 0 0 mVv
CMRR Reject Range
Vmin Input Common Mode | —2000 —2000 —2000 mV | VEg=-4.20
CMRR Reject Range —2200 —-2200 —2200 VEE =-4.50
—2400 —-2400 —2400 VEE =—4.80
*NOTE: DO NOT short the ECL inputs to the TTL V.
MECL Data 2-111 MOTOROLA
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MC10H605 MC100H605

TTL DC CHARACTERISTICS (VCCT = +5.0V 45%; VEE = 5.2V 5% (10H); VEE = ~4.5V +0.3V (100H))

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit Condition
lccL Supply Current 65 75 65 75 65 75 mA | Outputs Low
IccH Supply Current 65 75 65 75 65 75 mA | Outputs High
VoL Output Low Voltage 0.5 0.5 0.5 mV | loL =24mA
VoH Output High Voltage 25 25 25 mV | IoH =24mA
los Output Short Circuit 100 225 | 100 225 | 100 225 [ mA | VouT=0V
Current

AC TEST LIMITS (VCCT = +5.0V 5% VEE = ~5.2V 5% (10H); VEE = —4.5V +0.3V (100H))

0°C 25°C 85°C
Symbol Characteristic Min Typ Max | Min Typ Max Min Typ Max | Unit Condition
tPLH Propagation Delay ns | Across P.S.
CLK to Q (Diff) 45 5.3 6.5 4.5 5.4 6.5 4.5 5.6 6.5 and Temp
CLK to Q (SE) 4.3 5.3 6.7 43 5.4 6.7 4.3 5.6 6.7 Cy=50pF
tPHL Propagation Delay ns | Across P.S.
CLK to Q (Diff) 4.0 5.0 6.0 4.0 5.1 6.0 4.0 5.5 6.0 and Temp
CLK to Q (SE) 3.8 5.0 6.2 3.8 5.1 6.2 3.8 5.5 6.2 C| = 50pF
tPHL Propagation Delay ) ns | Across P.S.
RtoQ 25 4.9 7.0 25 52 7.0 3.0 5.8 75 and Temp
Cy = 50pF
tSKEW Device Skew ns | C=50pF
Part—to—Part (Diff) 1.0 2.0 1.0 2.0 1.0 2.0
Within—Device 0.3 0.7 0.3 0.7 0.3 0.7
ts Setup Time 1.5 1.5 1.5 ns
tH Hold Time 15 15 1.5 ns
tpw Minimum Pulse Width { 1.0 1.0 1.0 ns
CLK
tpw Minimum Pulse Width | 1.0 1.0 1.0 ns
MR
Vpp Minimum Input Swing 150 150 150 mV | Peak-to-
Peak
tr Rise Time 0.7 1.0 1.5 0.7 1.0 1.5 0.7 1.0 15 ns |1Vto2v
t Fall Time 0.5 0.7 1.2 0.5 0.7 1.2 05 0.7 1.2 ns | 1Vto2Vv
tRR Reset/Recovery Time 25 25 25 ns
MOTOROLA 2-112 MECL Data
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Registered Hex TTL/PECL
Translator

The MC10/100H606 is a 6-bit, registered, single supply TTL to PECL
translator. The device features differential PECL outputs as well as a choice
between either a differential PECL clock input or a TTL clock input. The
asynchronous master reset control is a PECL level input.

With its differential PECL outputs and TTL inputs the H606 device is
ideally suited for the transmit function of a HPPI bus type board-to-board
interface application. The on chip registers simplify the task of synchronizing
the data between the two boards.

The device is available in either ECL standard: the MECL™ 10H device is
compatible with MECL 10KH logic levels, with a Vg of +5 voits; while the
100H device is compatible with 100K logic levels, with a Vg of +5 volts.

Differential 50Q ECL Outputs
Choice Between Differential PECL or TTL Clock Input
Single Power Supply

°
L]
o
o Multiple Power and Ground Pins to Minimize Noise

LOGIC SYMBOL
l_ 1 OF 6 BITS _l
1 1
1 1
Q
Dn i ‘[> D Q —H g 0_2
1 |
1 1
| —Peik I
i R 1
i |
CLK—
CLK—O] *
TCLK—
MR |'>
VBB<—

* 1. When using PECL inputs, TCLK must be tied to ground (0V).
2. When using only one PECL input, the unused PECL input must be tied
to VBB, and TCLK must be tied to ground (0V).
3. When using TCLK, both PECL inputs must be tied to ground (0V).

MECL 10H is a trademark of Motorola, Inc.

9/96

MC10H606
MC100H606

-

|
L
FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES
PIN FUNCTION

D0-D5 TTL Data Inputs

CLK, CLK | Ditferential PECL Clock Input
TCLK TTL Clock Input
MR PECL Master Reset Input
Qo-Q5 True PECL Outputs
Q0-Q5 Inverted PECL Outputs
VceE PECL V¢ (+5.0V)
\eloxs TTLVcC (+5.0V)
GND TTL/PECL Ground
TRUTH TABLE
Dn MR TCLK/CLK Qn+1
L L z L
H L z H
X H X L

Z = LOW to HIGH Transition

Pinout: 28-Lead PLCC (Top View)

D1 D2 VggrD3 D4 D5 Voce
B o I s Y e Y s N e I s |

5 2 23 2 2 2 1
DO [z 1] Q5
TCLK[:zr 7[]as
Veg [z (] Q4
CK[o 5[] Q4
CLKEa 1] Voce
MR[s 1[] Q3
Voce [+ 12[] Q3
5 6 7 8 g 10 1
S e e g
Q Q0 GND Q1 QT @ Q@2
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MC10H606 MC100H606

DC CHARACTERISTICS (VGCT = VCGE = 5.0V $5%)

TA=0°C TA =+25°C TA =+ 85°C
Symbol Characteristic Min | Typ Max Min | Typ Max Min | Typ Max Unit Condition
lccTL Supply Current 18 30 18 30 mA Outputs LOW
IlcctH | Supply Current 13 25 13 25 mA Outputs HIGH
IGND Supply Current 75 90 75 90 mA
TTL DC CHARACTERISTICS (VooT = VCCE = 5.0V #5%)
Tao=0°C Ta =25°C Ta =85°C
Symbol Characteristic Min Max Min | Max | Min | Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8 \
Vi Input Clamp Voltage -1.2 -1.2 -1.2 \" IIN =-18mA
IH Input HIGH Current 20 20 20 \' ViN=2T7V
100 100 100 VIN=7.0V
i Input LOW Current -0.6 -0.6 -0.6 mA VIN =0.5V
10H PECL DC CHARACTERISTICS (VccT = VCCE = 5.0V £5%)
TaA=0°C Ta =25°C Tp =85°C
Symbol Characteristic Min Max Min Max | Min | Max Unit Condition
lINH Input HIGH Current 255 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 MA
VIH Input HIGH Voltage (Note 1.) 3830 | 4160 | 3870 | 4190 | 3930 | 4280 mV VeeT =5.0V
ViL Input LOW Voltage (Note 1.) 3050 | 3520 | 3050 | 3520 | 3050 | 3555 mvV VceT =5.0v
VOH Output HIGH Voltage (Note 1.) 3980 | 4160 | 4020 | 4190 | 4080 | 4270 mV VeeT =5.0vV
VoL Output LOW Voltage (Note 1.) 3050 | 3370 | 3050 | 3370 | 3050 | 3400 mV Veer=5.0v
VBB Output Bias Voltage (Note 1.) 3600 | 3710 | 3630 | 3730 | 3670 | 3790 mV VeeT =5.0V
1. PECL V)L, ViH, VOL. VOH VBB are given for VocT = VCCE = 5.0V and will vary 1:1 with the power supply.
100H PECL DC CHARACTERISTICS (VccT = VCCE = 5.0V 5%)
Ta=0°C TA =25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 255 145 145 HA
IINL Input LOW Current 0.5 0.5 0.5 HA
ViH Input HIGH Voltage (Note 1.) 3835 | 4120 | 3835 | 4120 | 3835 | 4120 mvV VeeT =5.0v
ViL Input LOW Voltage (Note 1.) 3190 | 3525 | 3190 | 3525 | 3190 | 3525 mv Vet =5.0V
VOH Output HIGH Voltage (Note 1.) 3975 | 4120 | 3975 | 4120 | 3975 | 4120 mv VeeTr =5.0v
VoL Output LOW Voltage (Note 1.) 3190 | 3380 | 3190 | 3380 | 3190 | 3380 | mV | VggT=5.0V
VBB Output Bias Voltage (Note 1.) 3600 | 3720 | 3600 | 3720 | 3600 | 3720 mv VeeT =5.0V
1. PECL V|, ViH. VOL. VOH VBB are given for Voo = VoCE = 5.0V and will vary 1:1 with the power supply.
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AC CHARACTERISTICS (VCCT = VCGE = 5.0V £5%)

Ta =0°C TAa =+25°C Ta =+85°C
Symbol Characteristic Min | Typ | Max | Min | Typ | Max | Min | Typ | Max Unit Condition
tPD Propagation Delay 1.75 375 | 1.75 | 3.00 | 3.75 | 1.75 3.75 ns CL =50pF
TCLK++
tPD Propagation Delay 1.756 375 | 1.75 | 3.00 | 375 | 1.75 3.75 ns CL = 50pF
TCLK+—
tPD Propagation Delay 1.50 3.50 | 1.50 | 2.50 | 3.50 | 1.50 3.50 ns CL = 50pF
CLK++
tPD Propagation Delay 1.50 3.50 | 1.50 | 2.50 | 3.50 | 1.50 3.50 ns CL = 50pF
LK+—
tPD Propagation Delay 1.50 3.50 | 1.50 | 2,50 | 3.50 | 1.75 3.75 ns CL = 50pF
MR+-
tSKEW Device Skew ns CL =50pF
Part~to-Part 2.0 1.0 2.0 2.0
Within Device 0.5 0.3 0.5 0.5
ts Setup Time 15 0.5 15 05 1.5 05 ns CL = 50pF
tH Hold Time 1.5 0.5 1.5 0.5 1.5 0.5 ns CL = 50pF
tPw Minimum Pulse Width 15 15 1.0 15 ns CL = 50pF
CLK
tPw Minimum Pulse Width 15 1.5 1.5 ns CL = 50pF
tr Rise Time 2.0 1.0 2.0 2.0 ns CL = 50pF
t Fall Time 2.0 1.0 2.0 2.0 ns CL =50pF
tRES/REC Reset/Recovery Time 2.5 2.0 25 2.0 25 2.0 ns CL = 50pF
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Registered Hex PECL/TTL
Translator MC10H607

MC100H607

The MC10H/100H607 is a 6-bit, registered PECL to TTL translator.
The device features differential PECL inputs for both data and clock. The
TTL outputs feature 48mA sink, 24mA source drive capability for driving
high fanout loads or transmission lines. The asynchronous master reset
control is an ECL level input. '

With its differential PECL inputs and TTL outputs the H607 device is
ideally suited for the receive function of a HPPI bus type board-to—-board
interface application. The on chip registers simplify the task of
synchronizing the data between the two boards. PLASTIC PACKAGE

The device is available in either ECL standard: the 10H device is CASE 776-02
compatible with MECL 10H™ logic levels, with a V¢ of +5.0 volts, while
the 100H device is compatible with 100K logic levels, with a Vo of +5.0
volts. o

FN SUFFIX

o Differential ECL Data and Clock Inputs

e 48mA Sink, 15mA Source TTL Outputs

o Single Power Supply

Multiple Power and Ground Pins to Minimize Noise

Pinout: 28-Lead PLCC (Top View)

Q3 Voer Q4 TGND Q5 Veoer MR
/4 M/ 1 /1 1 /1

|f %5 24 23 2 2 20 19

IES 18 [] 5
o []z 17[] o5
o] 28 16[] 0

Tano [ () 15[] Dg
ok [] 2 1 [ veee
oK [] s 13 [] 03
ves [] 4 12 ] ng

10 1

MECL 10H is a trademark of Motorola, Inc.
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MC10H607 MC100H607

LOGIC DIAGRAM

[_‘_h ‘;6F6BIT;— o

N

| 1’ CLK
1 > R
CLK
CLK
MR —{>
Vpp ~————
PIN NAMES TRUTH TABLE
Pin Function Dp MR TCLK/CLK Qp+1
Do -Ds True PECL Data Inputs L L z L
Dp-D5 Inverted PECL Data Inputs H L 4 H
CLK, CLK Differential PECL Clock Input X H X L
MR PECL Master Reset Input
Qp-Qs TTL Outputs Z = LOW to HIGH Transition
VCCE PECLVce
Veer TTLVee
TGND TTL Ground
EGND PECL Ground
DC CHARACTERISTICS (VT = VCCE = 5.0V £5%)
Ta=0°C Ta = +25°C Tp =+85°C
Symbol Characteristic Min | Typ Max Min | Typ Max Min | Typ Max Unit Condition
IEg ECL Power Supply Current mA
10H 70 85 70 85 70 85
100H 65 80 70 | 85 75 95
lccL TTL Supply Current 100 120 100 120 100 120 mA
lccH TTL Supply Current 100 120 100 120 100 120 mA
MECL Data 2-117 MOTOROLA

DL122 —Rev 6




MC10H607 MC100H607

10H PECL DC CHARACTERISTICS (VGCT = VGGE = 5.0V £5%)

Ta=0°C Ta=25°C TA =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IINH Input HIGH Current 255 145 145 HA
INL Input LOW Current 0.5 0.5 0.5 KA
VIH Input HIGH Voltage 3830 | 4160 | 3870 | 4190 | 3930 | 4280 mvV VeeT =5.0V
VIL Input LOW Voltage 3050 | 3520 | 3050 | 3520 | 3050 | 3555 mv VeeT =5.0v
VBB Output Bias Voltage 3600 | 3710 | 3630 | 3730 | 3670 { 3790 mV Veer=5.0v
NOTE: PECL V|, ViH, VOL. VOH. VBB are given for Vo1 = VoCE = 5.0V and will vary 1:1 with power supply.
100H PECL DC CHARACTERISTICS (VccT = VCCE = 5.0V £5%)
Ta=0°C Ta =25°C Tp =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IH Input HIGH Current 255 145 145 HA
L Input LOW Current 0.5 0.5 0.5 HA
VIH Input HIGH Voltage 3835 | 4120 | 3835 | 4120 | 3835 | 4120 mV VeeT =5.0v
ViL Input LOW Voltage 3190 | 3525 | 3190 | 3525 | 3190 | 3525 mvV Veer =5.0V
VBB Output Bias Voltage 3600 | 3720 | 3600 | 3720 | 3600 | 3720 mV VeeT=5.0V
NOTE: PECL V|L, ViH, VOL. VOH: VBB are given for VCCT = VCCE = 5.0V and will vary 1:1 with power supply.
10H/100H TTL DC CHARACTERISTICS (VcCT = VCCE = 5.0V £5%)
TA=0°C TA =25°C TA =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VOH Output HIGH Voltage 25 25 25 \ loH =—-15mA
2.0 2.0 2.0 I0H =-24mA
VoL Output LOW Voltage 0.55 0.55 0.55 \ loL = 48mA

NOTE: DC levels such as VoH, VOL., etc., are standard for PECL and FAST devices, with the exceptions of: Ig|_= 48mA at 0.5VQ;
and loH = 24mA at 2.0VQH.

AC CHARACTERISTICS (VoCT = VCCE = 5.0V £5%)

TaA=0°C Ta=+25°C Ta=+85C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH++ Propagation Delay to Output CLKtoQ | 5.5 7.7. 6.0 8.2 6.7 10.0 ns CL = 50pF
tPHH— 46 7.7 4.9 8.3 5.9 10.0
tPHL+— Propagation Delay to Output  MRtoQ | 4.4 75 4.7 8.1 5.8 10.5 ns CL =50pF
tpw Minimum Pulse Width CLK,MR | 1.0 1.0 1.0 ns
tr Rise Time 0.5 2.0 0.5 2.0 0.5 2.0 ns 0.8-2.0V
t Fall Time 0.5 2.0 0.5 2.0 0.5 2.0 ns 0.8 -2.0V
ts Setup Time 1.5 15 1.5 ns
tH Hold Time 15 1.5 1.5 ns
Vpp Minimum Input Swing 200 200 200 mV
1. Numbers are for both ++ and — - delay MR to Q. '
MOTOROLA 2-118 MECL Data

DL122 — Rev 6



MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

68030/040 MC10H640
PECL-TTL Clock Driver MC100H640

The MC10H/100H640 generates the necessary clocks for the 68030,
68040 and similar microprocessors. It is guaranteed to meet the clock
specifications required by the 68030 and 68040 in terms of part-to—part
skew, within—part skew and also duty cycle skew.

The user has a choice of using either TTL or PECL (ECL referenced to 68030/040
+5.0V) for the input clock. TTL clocks are typically used in present MPU PECL-TTL CLOCK
systems. However, as clock speeds increase to 50MHz and beyond, the
inherent superiority of ECL (particularly differential ECL) as a means of DRIVER

clock signal distribution becomes increasingly evident. The H640 also
uses differential PECL internally to achieve its superior skew
characteristic.

The H640 includes divide-by—two and divide-by—four stages, both to
achieve the necessary duty cycle skew and to generate MPU clocks as
required. A typical 50MHz processor application would use an input clock

running at 100MHz, thus obtaining output clocks at 50MHz and 25MHz M
(see Logic Symbol). =

The 10H version is compatible with MECL 10H™ ECL logic levels, -
while the 100H version is compatible with 100K levels (referenced
to +5.0V).

FN SUFFIX

o Generates Clocks for 68030/040 Puéigg ;’;\g_'g;‘GE
o Meets 030/040 Skew Requirements
o TTL or PECL Input Clock
e Extra TTL and PECL Power/Ground Pins
e Asynchronous Reset
e Single +5.0V Supply
Function

Reset (R): LOW on RESET forces all Q outputs LOW and all Q outputs HIGH.
Power-Up: The device is designed to have the POS edges of the +2 and +4 outputs synchronized at power up.
Select (SEL): LOW selects the ECL input source (DE/DE). HIGH selects the TTL input source (DT).

The HB40 also contains circuitry to force a stable state of the ECL input differential pair, should both sides be left open. In this
case, the DE side of the input is pulled LOW, and DE goes HIGH.

VI VT Q1 GT GT Q0 VT
o O s T s Y e Y s Y st AN o

% 24 23 2 20 20 19
Q2 [ 26 18 []vep
et 27 17 []oE
T [[28 16 []0E
Pinout: 28-Lead PLCC
03|: 0] (Top View) 15 [JVE
vi[] 2 14 (1R
vi[]s 13 [Jee
w [} 4 12 [Jor
8 9 10 1
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MC10H640 MC100H640

LOGIC DIAGRAM
TTL Outputs
>
PIN NAMES _(D_ al
PIN FUNCTION TTL/ECL Clock Inputs
GT TTL Ground (0 V) VB -—— __J>— Q2
VT TTL Ve (+5.0 V)
VE ECL VGG (+5.0V) DE m - J>‘ Q3
GE ECL Ground (0 V) DE MUX PJ—M: )
DE, DE ECL Signal Input (positive ECL) DT _D, —
VBB Vg Reference Output ’_J>°— Qo
DT TTL Signal Input
Qn, Qn Signal Outputs (TTL) SEL —j>°_ @
SEL Input Select (TTL)
R Reset (TTL)
+4 Q4
le =
TTL Control Inputs
— | Q5
R —[>
AC CHARACTERISTICS (VT = VE = 5.0V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay ECL | Q0-Q3 4.9 5.9 4.9 5.9 5.2 6.2 ns CL =25pF
D to Output
tPLH Propagation Delay TTL 5.0 6.0 5.0 6.0 5.3 6.3 ns CL=25pF
D to Output
tskwd* Within—Device Skew 0.5 0.5 0.5 ns CL = 25pF
tPLH Propagation Delay ECL | Q0, QT 4.9 5.9 4.9 5.9 5.2 6.2 ns CL = 25pF
D to Output
tPLH Propagation Delay TTL 5.0 6.0 5.0 6.0 5.3 6.3 ns CL =25pF
D to Output
tPLH Propagation Delay ECL | Q4, Q5 4.9 5.9 4.9 5.9 5.2 6.2 ns CL = 25pF
D to Output
tPLH Propagation Delay TTL 5.0 6.0 5.0 6.0 5.3 6.3 ns CL = 25pF
D to Output
tPD Propagation Delay All 4.3 6.3 4.3 6.3 5.0 7.0 ns CL = 25pF
R to Output Outputs
R Output Rise/Fall Time All 2.5 25 25 ns CL =25pF
tF o8v-20V Outputs 25 2.5 25
fmax Maximum Input Frequency 135 135 135 MHz CL = 25pF
tow Minimum Pulse Width 1.50 1.50 1.50 ns
trr Reset Recovery Time 1.256 1.25 1.25 ns
* Within—Device Skew defined as identical transitions on similar paths through a device.
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Ve and CLOAD RANGES TO MEET DUTY CYCLE REQUIREMENTS (0°C < Ta < 85°C Output Duty Cycle Measured
Relative to 1.5V)

Symbol Characteristic Min Nom Max Unit Condition
Range of Vg and CL to meet minimum pulse width Vee 4.75 5.0 5.25 Vv Qo-Q3
(HIGH or LOW) = 11.5 ns at fot < 40 MHz CcL 10 50 pF Qo-Q1
Range of Vg and CL to meet minimum pulse width Vee 4.875 5.0 5.125 A Q0-Q3
(HIGH or LOW) = 9.5 ns at 40 < fo,t < 50 MHz CL 15 27 pF

DC CHARACTERISTICS (VT = VE =5.0 V #5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
[543 Power Supply Current ECL 57 57 57 mA VE Pin
IccH TTL 30 30 30 mA Total all VT pins
IcoL 30 30 30 mA

TTL DC CHARACTERISTICS (VT =VE =5.0 V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
ViL Input LOW Voltage 0.8 0.8 0.8
IiH Input HIGH Current 20 20 20 pA VIN=27V
100 100 100 VIN =7.0V

L Input LOW Current -0.6 -0.6 -0.6 mA ViN =05V
VOH Output HIGH Voltage 25 2.5 25 \ loH =—-3.0mA

2.0 2.0 2.0 loH =—15mA
VoL Output LOW Voltage 0.5 0.5 ‘| 05 \ loL =24mA
VIK Input Clamp Voltage -1.2 -1.2 -1.2 \ IiIN=-18mA
los Output Short Circuit Current -100 | 225 | —100 | -225 | -100 | -225 mA Vout =0V
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10H PECL DC CHARACTERISTICS (VT =VE =5.0 V +5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 175 175 pA
IiL Input LOW Current 0.5 05 0.5
VIR* Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \% VE = 5.0V
Vit Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 | 3.555
VBg* Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \

*NOTE: PECL levels are referenced to Vo and will vary 1:1 with the power supply. The values shown are for Vo = 5.0V.

100H PECL DC CHARACTERISTICS (VT = VE =5.0 V £5%)

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
liH Input HIGH Current 225 175 175 pA
i, Input LOW Current 0.5 0.5 0.5
VIH* Input HIGH Voltage 3.835 | 412 | 3.835 | 412 | 3.835 | 4.12 v VE=5.0V
N Input LOW Voltage 3.19 | 8525 | 319 | 3525 | 3.19 | 3.525
Veg* Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 \

*NOTE: PECL levels are referenced to Vo and will vary 1:1 with the power supply. The values shown are for Vg = 5.0V.

10/100H640
DUTY CYCLE CONTROL

To maintain a duty cycle of 5% at 50MHz, limit the load capacitance and/or power supply variation as shown in Figures 1 and 2.
Fora=*2.5% duty cycle limit, see Figures 3 and 4. Figures 5 and 6 show duty cycle variation with temperature. Figure 7 shows typical
TPD versus load. Figure 8 shows reset recovery time. Figure 9 shows output states after power up.

Best duty cycle control is obtained with a single uP load and minimum line length.
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Figure 1. Positive Pulse Width at Figure 2. Negative Pulse Width @ 50 MHz
25°C Ambient and 50 MHz Out Out and 25°C Ambient
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§ V 4875Vgg = \\\
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5 = N 4875V
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Figure 3. Positive Pulse Width at Figure 4. Negative Pulse Width @ 50 MHz
25°C Ambient at 50 MHz Out Out and 25°C Ambient
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Figure 5. Temperature versus Positive Pulse Width Figure 6. Temperature versus Negative Pulse Width
for 100H640 at 50 MHz and +5.0 V Voo for MC100H640 @ 50 MHz and +5.0 V Vgc
MECL Data 2-123 MOTOROLA

DL122 —Rev 6




MC10H640 MC100H640

6.2

M ]
y \ // 525V
NS/
N

54

TPp4+ (NS)

0 25 50 75 85
CLoAD (PF)
Figure 7. TP versus Load Typical at Ta = 25°C
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Figure 9. Output Timing Diagram
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Single Supply PECL-TTL
1:9 Clock Distribution Chip

The MC10H/100H641 is a single supply, low skew translating 1:9 clock
driver. Devices in the Motorola H600 translator series utilize the 28-lead
PLCC for optimal power pinning, signal flow through and electrical
performance.

The device features a 24mA TTL output stage, with AC performance
specified into a 50pF load capacitance. A latch is provided on—chip. When
LEN is LOW (or left open, in which case it is pulled LOW by the internal
pulidown) the latch is transparent. A HIGH on the enable pin (EN) forces
all outputs LOW. Both the LEN and EN pins are positive ECL inputs.

The VBp output is provided in case the user wants to drive the device
with a single-ended input. For single-ended use the Vg should be
connected to the D input and bypassed with a 0.01uF capacitor.

The 10H version of the H641 is compatible with positive MECL 10H™
logic levels. The 100H version is compatible with positive 100K levels.

o PECL-TTL Version of Popular ECLinPS E111
e Low Skew

Guaranteed Skew Spec

Latched Input

Differential ECL Internal Design

VpB Output for Single-Ended Use

e Single +5V Supply

Logic Enable

o Extra Power and Ground Supplies

Separate ECL and TTL Supply Pins

Pinout: 28-Lead PLCC (Top View)

GT Q6 VI Q7 Vi Q8 GT
| I o O s O oo Y s O v N o |

2% 24 23 2 20 2 19
aT [Jos 18[] ves
as [Jor 7[] D
vr [s| 6] D
a4 []g) 15[ VE
vT [J2 14[] LEN
a3 [Js 13[] GE
ar 4 12[] EN

5 6 7 8 9 10 1

JLJ 1 LJ 03171 T]
GT Q@ VI Q1 VI Q0 GT

MECL 10H is a trademark of Motorola, Inc.

11/93

MC10H641
MC100HG641

SINGLE SUPPLY
PECL-TTL 1:9 CLOCK
DISTRIBUTION CHIP

FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES

Pins Function
GT, VT TTLGND, TTL Vcc
GE, VE ECL GND, ECL Ve
D,D Signal Input (Positive ECL)
VBB VpB Reference Output

(Positive ECL)
Qo0-Q8 Signal Outputs (TTL)
EN Enable Input (Positive ECL)
LEN Latch Enable Input

(Positive ECL)

© Motorola, Inc. 1996 2-125
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MC10H641 MC100H641

LOGIC DIAGRAM
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DC CHARACTERISTICS (VT = VE = 5.0V £5%)

Ta=0°C Ta =+25°C Ta =+85°C
Symbol Characteristic Min Typ | Max | Min Typ | Max | Min Typ | Max Unit Condition
IEE Power Supply Current 24 30 24 30 24 30 mA ’
PECL
IccH TTL 24 30 24 30 24 30 mA
IccL 27 35 27 35 27 35 mA
TTL DC CHARACTERISTICS (VT = VE = 5.0V 5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VOH Output HIGH Voltage 25 25 25 Vv loH =-15mA
VoL Output LOW Voltage 0.5 0.5 0.5 Vv loL =24mA
los Output Short Circuit Current -100 | 225 | -100 | 225 | -100 | -225 mA VouTt =0V
10H PECL DC CHARACTERISTICS
0°C 25°C 85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current 225 175 175 HA

i Input LOW Current 0.5 0.5 0.5 HA

VIH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 A VE =5.0V1
ViL Input LOW Voltage 305 | 352 | 305 | 352 | 3.05 | 355 v VE =5.0v1
VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \ VE = 5.0V1

1. PECL V|4, V)L, and Vgp are referenced to VE and will vary 1:1 with the power supply. The levels shown are for VE = 5.0V.
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100H PECL DC CHARACTERISTICS

MC10H641 MC100H641

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
liH Input HIGH Curren 225 175 175 pA
il Input LOW Current 0.5 0.5 0.5 uA
ViH Input HIGH Voltage 3.835 | 4.120 | 3.835 | 4.120 | 3.835 | 4.120 " VE =5.0V1
ViL Input LOW Voltage 3.190 | 3.525 | 3.190 | 3.525 | 3.190 | 3.525 \ VE =5.0v1
VBB Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 \ VE = 5.0V1
1. PECL V|H, V|, and Vg are referenced to VE and will vary 1:1 with the power supply. The levels shown are for VE = 5.0V.
AC CHARACTERISTICS (VT = VE = 5.0V £5%)
Tyg=0°C Ty =+25C Ty=+85°C
Symbol Characteristic Min { Typ | Max | Min | Typ | Max | Min | Typ | Max Unit Condition
tPLH Propagation Delay 5.00 | 550 | 6.00 | 4.86 | 5.36 | 5.86 | 5.08 | 558 | 6.08 ns CL =50 pF1
tPHL o Q 536 | 586 | 6.36 | 527 | 5677 | 627 | 543 | 5.93 | 6.43
tskew Device Skew ps
Part-to—Part 1000 1000 1000 CL= 50pF2
Single Veo 750 750 750 CL=50pF3
Output-to-Output 350 350 350 CL = 50 pF4
tPLH Propagation Delay 4.9 6.9 4.9 6.9 5.0 7.0 ns CL =50 pF
tPHL LENto Q
tPLH Propagation Delay 5.0 7.0 4.9 6.9 5.0 7.0 ns CL =50pF
tPHL ENtoQ
t Output Rise/Fall 1.7 1.7 1.7 ns CL =50 pF
t 0.8V to 2.0V 1.6 1.6 1.6
fMAX Max Input Frequency 65 65 65 MHz | CL=50pF5
tREC Recovery Time EN 1.25 1.25 1.25 ns
tg Setup Time 0.75 | 0.50 0.75 | 0.50 0.75 | 0.50 ns
tH Hold Time 0.75 | 0.50 0.75 | 0.50 0.75 | 0.50 ns
1. Propagation delay measurement guaranteed for junction temperatures. Measurements performed at 50MHz input frequency.
2. Skew window guaranteed for a single temperature across a Vg = VT = VE of 4.75V to 5.25V (See Application Note in this datasheet).
3. Skew window guaranteed for a single temperature and single Vg = V1= VE
4. Output-to—output skew is specified for identical transitions through the device.
5. Frequency at which output levels will meet a 0.8V to 2.0V minimum swing.

DETERMINING SKEW FOR A SPECIFIC APPLICATION

The H641 has been designed to meet the needs of very low
skew clock distribution applications. In order to optimize the
device for this application special considerations are
necessary in the determining of the part-to-part skew
specification limits. Older standard logic devices are specified
with relatively slack limits so that the device can be
guaranteed over a wide range of potential environmental
conditions. This range of conditions represented all of the
potential applications in which the device could be used. The
result was a specification limit that in the vast majority of cases
was extremely conservative and thus did not allow for an
optimum system design. For non—critical skew designs this
practice is acceptable, however as the clock speeds of

systems increase overly conservative specification limits can
kill a design.

The following will discuss how users can use the
information provided in this data sheet to tailor a part—to—part
skew specification limit to their application. The skew
determination process may appear somewhat tedious and
time consuming, however if the utmost in performance is
required this procedure is necessary. For applications which
do not require this level of skew performance a generic
part-to—part skew limit of 2.5ns can be used. This limitis good
forthe entire ambient temperature range, the guaranteed Vo
(VT, VE) range and the guaranteed operating frequency range.
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Temperature Dependence

A unique characteristic of the H641 data sheet is that the
AC parameters are specified for a junction temperature rather
than the usual ambient temperature. Because very few
designs will actually utilize the entire commercial temperature
range of a device a tighter propagation delay window can be
established given the smaller temperature ranga. Because
the junction temperature and not the ambient temperature is
what affects the performance of the device the parameter
limits are specified for junction temperature. In addition the
relationship between the ambient and junction temperature
will vary depending on the frequency, load and board
environment of the application. Since these factors are all
under the control of the user it is impossible to provide
specification limits for every possible application. Therefore a
baseline specification was established for specific junction
temperatures and the information that follows will allow these
to be tailored to specific applications.

Since the junction temperature of a device is difficult to
measure directly, the first requirement is to be able to
“translate” from ambient to junction temperatures. The
standard method of doing this is to use the power dissipation
of the device and the thermal resistance of the package. For
a TTL output device the power dissipation will be a function of
the load capacitance and the frequency of the output. The total
power dissipation of a device can be described by the
following equation: .

Pp (watts) = Icc (no load) * Voo +
Vg *Vge * f* CL * # Outputs

where:
Vg= Output Voltage Swing = 3V
f = Output Frequency
CL = Load Capacitance

lcc=Ige +!ccH

Figure 1 plots the Icc versus Frequency of the H641 with
no load capacitance on the output. Using this graph and the
information specific to the application a user can determine
the power dissipation of the H641.

Figure 2 illustrates the thermal resistance (in °C/W) for the
28-lead PLCC under various air flow conditions. By reading
the thermal resistance from the graph and multiplying by the
power dissipation calculated above the junction temperature
increase above ambient of the device can be calculated.
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Figure 2. G A versus Air Flow

Finally taking this value for junction temperature and
applying it to Figure 3 allows the user to determine the
propagation delay for the device in question. A more common
use would be to establish an ambient temperature range for
the H641’s in the system and utilize the above methodology
to determine the potential increased skew of the distribution
network. Note that for this information if the Tpp versus
Temperature curve were linear the calculations would not be
required. If the curve were linear over all temperatures a
simple temperature coefficient could be provided.
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Vcc Dependence

TTL and CMOS devices show a significant propagation
delay dependence with V. Therefore the Vo variationina
system will have a direct impact on the total skew of the clock
distribution network. When calculating the skew between two
devices on a single board it is very likely an assumption of
identical Vo 's can be made. In this case the number provided
in the data sheet for part-to—part skew would be overly
conservative. By using Figure 4 the skew given in the data
sheet can be reduced to represent a smaller or zero variation
in Vcc. The delay variation due to the specified Vg variation
is =270ps. Therefore, the 1ns window on the data sheet can
be reduced by 270ps if the devices in question will always
experience the same V. The distribution of the propagation
delay ranges given in the data sheet is actually a composite
of three distributions whose means are separated by the fixed
difference in propagation delay at the typical, minimum and
maximum VgC.
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Figure 4. ATpp versus Vg¢

Capacitive Load Dependence

As with Voo the propagation delay of a TTL output is
intimately tied to variation in the load capacitance. The skew
specifications given in the data sheet, of course, assume
equal loading on all of the outputs. However situations could
arise where this is an impossibility and it may be necessary to
estimate the skew added by asymmetric loading. In addition
the propagation delay numbers are provided only for 50pF
loads, thus necessitating a method of determining the
propagation delay for alternative loads.

Figure 5 shows the relationship between the two
propagation delays with respect to the capacitive load on the
output. Utilizing this graph and the 50pF limits the specification
of the H641 can be mapped into a spec for either a different
value load or asymmetric loads.

MC10H641 MC100H641
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Figure 5. Tpp versus Load

Rise/Fall Skew Determination

The rise—to—fall skew is defined as simply the difference
between the Tpi H and the TpHL propagation delays. This
skew for the H641 is dependent on the Vo applied to the
device. Notice from Figure 4 the opposite relationship of Tpp
versus VoG between TpH and TpHL. Because of this the
rise—to—fall skew will vary depending on Vcg. Since in all
likelihood it will be impossible to establish the exact value for
V¢, the expected variation range for VoG should be used. If
this variation will be the 5% shown in the data sheet the
rise~to—fall skew could be established by simply subtracting
the fastest Tp_H from the slowest TpHL; this exercise yields
1.41ns. If atighter Vo range can be realized Figure 4 can be
used to establish the rise—to—fall skew.

Specification Limit Determination Example

The situation pictured in Figure 6 will be analyzed as an
example. The central clock is distributed to two different cards;
on one card a single H641 is used to distribute the clock while
on the second card two H641’s are required to supply the
needed clocks. The data sheet as well as the graphical
information of this section will be used to calculate the skew
between H641a and H641b as well as the skew between all
three of the devices. Only the Tp|_H will be analyzed, the TpHL
numbers can be found using the same technique. The
following assumptions will be used:

— All outputs will be loaded with 50pF

— All outputs will toggle at 30MHz

— The Vg variation between the two boards is 3%

— The temperature variation between the three
devices is £15°C around an ambient of 45°C.

— 500LFPM air flow

The first task is to calculate the junction temperature for the
devices under these conditions. Using the power equation
yields:

Pp = Icc (noload) * Ve +

Vcg * Vg * f* CL * # outputs
1.8*48mA * 5V + 5V * 3V * 30MHz *
50pF * 9

432mW + 203mW = 635mW
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Using the thermal resistance graph of Figure 2 yields a
thermal resistance of 41°C/W which yields a junction
temperature of 71°C with a range of 56°C to 86°C. Using the
TpDp versus Temperature curve of Figure 3 yields a
propagation delay of 5.42ns and a variation of 0.19ns.

Since the design will not experience the full £5% Voo
variation of the data sheet the 1ns window provided will be
unnecessarily conservative. Using the curve of Figure 4
shows a delay variation due to a +3% Vggc variation of
+0.075ns. Therefore the 1ns window can be reduced to
1ns — (0.27ns — 0.15ns) = 0.88ns. Since H641a and H641b
are on the same board we will assume that they will always be
atthe same VG c; therefore the propagation delay window will
only be 1ns —0.27ns = 0.73ns.

Putting all of this information together leads to a skew
between all devices of

0.19ns + 0.88ns
(temperature + supply, and inherent device),

while the skew between devices A and B will be only

0.19ns + 0.73ns
(temperature + inherent device only).

In both cases, the propagation delays will be centered
around 5.42ns, resulting in the following tp| { windows:

TPLH = 4.92ns -5.99ns; 1.07ns window
(all devices)

TPLH = 5.00ns - 5.92ns; 0.92ns window
(devices a & b)

Of course the output-to—output skew will be as shown in
the data sheet since all outputs are equally loaded.

This process may seem cumbersome, however the delay
windows, and thus skew, obtained are significantly better than

the conservative worst case limits provided at the beginning
of this note. For very high performance designs, this extra
information and effort can mean the difference between going
ahead with prototypes or spending valuable engineering time
searching for alternative approaches.
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Figure 6. Example Application
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

68030/040 PECL-TTL Clock Driver MC10H642
The MC10H/100H642 generates the necessary clocks for the 68030, MC'I OOH 642

68040 and similar microprocessors. It is guaranteed to meet the clock
specifications required by the 68030 and 68040 in terms of part-to—part
skew, within—part skew and also duty cycle skew.

The user has a choice of using either TTL or PECL (ECL referenced to
+5.0V) for the input clock. TTL clocks are typically used in present MPU

systems. However, as clock speeds increase to 50MHz and beyond, the 68030/040
inherent superiority of ECL (particularly differential ECL) as a means of

clock signal distribution becomes increasingly evident. The H642 also PECL-TTL CLOCK
uses differential PECL internally to achieve its superior skew DRIVER
characteristic.

The H642 includes divide~by~two and divide-by—four stages, both to
achieve the necessary duty cycle skew and to generate MPU clocks as
required. A typical 50MHz processor application would use an input clock
running at 100MHz, thus obtaining output clocks at 50MHz and 25MHz
(see Logic Diagram).

The 10H version is compatible with MECL 10H™ ECL logic levels, %

26 =

while the 100H version is compatible with 100K levels (referenced to
+5.0V). 4 5

Generates Clocks for 68030/040 EN SUFFIX
Meets 030/040 Skew Requirements PLASTIC PACKAGE
TTL or PECL Input Clock CASE 776-02
Extra TTL and PECL Power/Ground Pins
Asynchronous Reset

Single +5.0V Supply ;

L]

Function
Reset(R): LOW on RESET forces all Q outputs LOW.
Select(SEL): LOW selects the ECL input source (DE/DE).
HIGH selects the TTL input source (DT).

The H642 also contains circuitry to force a stable input state of the ECL differential input pair, should both sides be left open. In
this Case, the DE side of the input is pulled LOW, and DE goes HIGH.

Power Up:  The device is designed to have positive edges of the +2 and +4 outputs synchronized at Power Up.

VI VT Q1 GT GT Q0 VT
| o T N v I e O s O e O s I

2% 24 28 2 20 20 19
a2 []26 18 ijB
et 27 17 []oE
ar ]2 - 16 []0OE
o] 0 Pinout(:Ti?)-\I/.izsvt; PLCC 15 [Jve
vif]2 14 [IR
vi[]s 13 []aE
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LOGIC DIAGRAM

TTL Outputs

>

Q6

TTL/ECL Clock Inputs
Vgg <+ Q5

DE
ﬁ% MUX oj—ed ¢ b A>— Q4

Q3

or—{ >

SfL—1>— (> @
TTL Control inputs 2 b J>__ ot
lﬁ D l Qo

PIN NAMES
Pin Symbol Description Pin Symbol Description
1 Q3 Signal Output (TTL)** 15 VE ECL Vge (+5.0V)
2 VT TTL Ve (+5.0V) 16 DE ECL Signal Input (Non-Inverting)
3 vT TTL Vo (+5.0V) 17 DE ECL Signal Input (Inverting)
4 Q4 Signal Output (TTL)** 18 VBB VBB Reference Output
5 Q5 Signal Output (TTL)** 19 VT TTL Vo (+5.0V)
6 GT TTL Ground (0V) 20 Qo Signal Output (TTL)*
7 GT TTL Ground (0V) 21 GT TTL Ground (0V)
8 Qé Signal Output (TTL)** 22 GT TTL Ground (0V)
9 Q7 Signal Output (TTL)** 23 Qi Signal Output (TTL)*
10 VT TTL Vee (+5.0V) 24 VT TTL Vgg (+5.0V)
11 SEL Input Select (TTL) 25 vT TTL Ve (+5.0V)
12 DT TTL Signal Input 26 Q2 Signal Output (TTL)**
13 GE ECL Ground (0V) 27 GT TTL Ground (0V)
14 R Reset (TTL) 28 GT TTL Ground (0V)
*Divide by 2
**Divide by 4
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AC CHARACTERISTICS (VT = VE = 5.0V £5%)

TA=0°C Ta = 25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay Q2-Q7 ns CL =25pF
D to Output CECL 4.70 5.70 4.75 5.75 4.60 5.60
CTTL 4.70 5.70 4.75 5.75 4.50 5.50
tskpp Part-to—Part Skew 1.0 1.0 1.0 ns
tskwd* Within—Device Skew 0.5 0.5 0.5 ns
tPLH Propagation Delay Qo, Q1 ns CL =25pF
D to Qutput CECL 4.30 5.30 4.50 5.50 4.25 5.25
CTTL 4.30 5.30 4.50 5.50 4.25 5.25
tskpp Part-to—Part Skew All 2.0 2.0 2.0 ns CL = 25pF
Outputs
tskwd Within-Device Skew 1.0 1.0 1.0 ns CL =25pF
tPD Propagation Delay All 4.3 6.3 4.0 6.0 4.5 6.5 ns CL = 25pF
R to Output Outputs
R Output Rise/Fall Time All 25 25 2.5 ns CL = 25pF
tF 0.8Vto2.0V Outputs 25 25 25
MAX™ Maximum Input Frequency 100 100 100 MHz CL = 25pF
RPW Reset Pulse Width 1.5 1.5 1.5 ns
RRT Reset Recovery Time 1.25 1.25 1.25 ns

* Within—Device Skew defined as identical transactions on similar paths through a device.
**NOTE: MAX Frequency is 135MHz.

10H PECL CHARACTERISTICS (VT = VE = 5.0V +5%)

Ta=0°C TA =25°C Ta =85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
liH Input HIGH Current 225 175 175 pA
L Input LOW Current 0.5 0.5 0.5

*NOTE
ViH Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \ VEE =5.0V
VIL Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 | 3.555

*NOTE
VBB Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \

100H PECL CHARACTERISTICS (VT = VE = 5.0V #5%)

Ta =0°C Ta =25°C Ta =85°C

Symbol Characteristic Min Max Min Max Min Max Unit Condition
i Input HIGH Current 225 175 175 pA
i Input LOW Current 0.5 0.5 0.5

*NOTE
VIH Input HIGH Voltage 3.835 | 4.120 | 3.835 | 4.120 | 3.835 | 4.120 \ VEg =5.0V
ViL Input LOW Voltage 3.190 | 3.525 | 3.190 | 3.525 | 3.190 | 3.525

*NOTE
VBB Output Reference Voltage 3.620 | 3.740 | 3.620 | 3.740 | 3.620 | 3.740 \

*NOTE: PECL LEVELS are referenced to V¢ and will vary 1:1 with the power supply. The VALUES shown are for V¢ = 5.0V.
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10H/100H DC CHARACTERISTICS (VT = VE = 5.0V £5%)

TaA=0°C Ta=25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
(53 Power Supply Current PECL 57 57 57 mA VE Pin
IcCH TTL 30 30 30 mA Total All VT Pins
IcoL 30 30 30 mA

10H/100H TTL DC CHARACTERISTICS (VT = VE = 5.0V +5%)

TaA=0°C Ta=25°C Ta =85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \"
ViL Input LOW Voltage 0.8 0.8 0.8
IIH Input HIGH Current 20 20 20 A ViN=2.7V
100 100 100 VIN = 7.0V

L Input LOW Current ~0.6 -0.6 -0.6 mA V|N = 0.5V
VOH Output HIGH Voltage 25 25 25 \ loH =—-3.0mA

2.0 2.0 2.0 loH =~15mA
VoL Output LOW Voltage 05 0.5 0.5 \ loL =24mA
Vik Input Clamp Voltage -1.2 -1.2 -1.2 \ IIN=~18mA
los Output Short Circuit Current -100 | -225 | -100 | -225 | —100 | -225 mA Vout =0V

10/100H642
DUTY CYCLE CONTROL

To maintain a duty cycle of £5% at 50 MHz, limit the load capacitance and/or power supply variation as shown in Figures 1 and 2.
Fora+2.5% duty cycle limit, see Figures 3 and 4. Figures 5 and 6 show duty cycle variation with temperature. Figure 7 shows typical
TPD versus load. Figure 8 shows reset recovery time. Figure 9 shows output states after power up.

Best duty cycle control is obtained with a single pP load and minimum line length.
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Switching Circuit PECL:
PECL

USE 0.1 uF CAPACITORS
FOR DECOUPLING.

MC10H642 MC100H642
SWITCHING CIRCUIT AND WAVEFORMS

VEE Ve & Veeo L
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m

l +7V OPEN |

50 Q COAX
GENERATOR Bﬁ\ggg aur ALL
TEST 4500 OTHERS
Pz tPLZ R1
. oc 500 Q
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Q =l DEVICE
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= TEST
R2
500 Q
USEOSCILLOSCOPE | CHA CHB
INTERNAL 50 © LOAD =
FOR TERMINATION. OSCILLOSCOPE
WAVEFORMS: Rise and Fall Times Propagation Delay — Single Ended
PECL/TTL PECL/TTL
50%/1.5V

Vout

Trise

Vin
80%/2.0V
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Dual Supply
ECL-TTL 1:8 Clock Driver

The MC10H/100H643 is a dual supply, low skew translating 1:8 clock
driver. Devices in the Motorola H600 translator series utilize the 28-lead
PLCC for optimal power pinning, signal flow through and electrical
performance. The dual-supply H643 is similar to the H641, which is a
single—supply 1:9 version of the same function.

The device features a 48mA TTL output stage, with AC performance
specified into a 50pF load capacitance. A Latch is provided on—chip.
When LEN is LOW (or left open, in which case it is pulled LOW by the
internal pulldowns) the latch is transparent. A HIGH on the enable pin
(EN) forces all outputs LOW.

The 10H version is compatible with MECL 10H™ ECL logic levels. The
100H version is compatible with 100K levels.

e ECL/TTL Version of Popular ECLInPS™ E111
Low Skew Within Device 0.5ns

Guaranteed Skew Spec Part-to—Part 1.0ns
e Latch

Differential Internal Design

Vpg Output

Dual Supply

Reset/Enable

Multiple TTL and ECL Power/Ground Pins

Pinout: 28-Lead PLCC (Top View)
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<
5 8 8§ 3 & 8 &
o Y o Y e T o T s O s O o
25 24 23 22 21 20 19
a3[]26 18[] w2
0GND2[]27 17[] 1GND2
02[28 ’ 16] VCCE
OVT1[® 15] VCcCE
at]z 14[] LEN
OGND1[]3 13[] ves
QOE4 12j D
5 6 7 8 9 10 M
EB B b yiEe
NC)

ECLinPS and MECL 10H are trademarks of Motorola, Inc.

11/93

DUAL SUPPLY
ECL-TTL 1:8
CLOCK DRIVER
FN SUFFIX
PLASTIC PACKAGE
CASE 776-02
PIN NAMES
PIN FUNCTION
OGND TTL Output Ground (0V)
ovT TTL Output Vo (+5.0V)
IGND Internal TTL GND (0V)
T Internal TTL Vg (+5.0V)
VEE ECL VEE (-5.2/-4.5V)
Vcee ECL Ground (0V)
D,D Signal Input (ECL)
VBB VpB Reference Output
Qo-Q7 Signal Outputs (TTL)
EN Enable Input (ECL)
LEN Latch Enable Input (ECL)

© Motorola, Inc. 1996 2-138
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DC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE = -5.2V

LOGIC DIAGRAM
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EEa,

MC10H643 MC100H643

+5% (10H Version); VEg = —~4.5V 0.3V (100H Version))

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE ECL - 42 - 42 - 42 mA VEE Pins
lccL Power Supply Current TTL - 106 - 106 - 106 mA Total all OVT
IccH - 95 - 95 - 95 mA and IVT pins
AC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE =-5.2V £10% (10H); —4.5V +0.3V (100H); VcCE = GND)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay to Output
D 4.0 5.0 4.1 5.1 4.4 5.4
L_E_N 3.5 55 3.5 5.5 3.9 5.9 ns CL = 50pF
EN 3.5 55 3.5 5.5 3.9 5.9
tskew Within—Device Skew - 0.5 - 0.5 0.5 ns Note 1
tw Pulse Width Out CL = 50pF
HIGH or LOW 9.0 11.0 9.0 11.0 9.0 11.0 ‘ns
@ fout = 50MHz Note 2
ts Setup Time
D 0.75 - 0.75 - 0.75 - ns
th Hold Time
D 0.75 - 0.75 - 0.75 - ns
trRR Recovery Time
EE_N 1.25 - 1.25 - 1.25 - ns
EN 1.25 - 1.25 - 1.25 -
tpw Minimum Pulse Width
LEN 15 - 1.5 - - ns
EN 15 - 15 - -
tr Rise / Fall Times _
4 08V-20V - |12 | - 12 | - 12 | ns | CL=50pF
1. Within-Device skew defined as identical transitions on similar paths through a device.
2. Pulse width is defined relative to 1.5V measurement points on the ouput waveform.
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TRUTH TABLE
D LEN EN Q
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H L L H
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X X H L

DC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE = —5.2V 5% (10H Version); VEE = —4.5V +0.3V (100H Version))

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
25 - 25 -~ 25 - loH =-3.0mA
VoH Output HIGH Voltage 2.0 - 2.0 - 2.0 - \ loH =~-15mA
VoL Output LOW Voltage - 0.5 - 0.5 - 0.5 \ loH = 48mA
108 Output Short Circuit Current -100 | -225 | -100 | -225 -100 -225 mA VouTt =0V

10H DC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE = 5.2V £5% (10H Version); VEE = —4.5V +0.3V (100H Version))

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IIH Input HIGH Current - 225 - 175 - 175 pA
L Input LOW Current 0.5 - 0.5 - 05 | -
VIH Input HIGH Voltage -1170 | -840 | -1130 | -810 | 1070 | -735 mv
ViL Input LOW Voltage —1950 | ~1480 | —1950 | —1480 | -1950 | —1450
VBB Output Reference Voltage -1380 | —1270 | -1350 | —1250 | —1310 | —1190 mV

100H DC CHARACTERISTICS (IVT = OVT = 5.0V +5%; VEE = —5.2V 5% (10H); VEE = —4.5V +0.3V (100H))

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IiH Input HIGH Current - 225 - 175 - 175 uA
I Input LOW Current 0.5 - 0.5 - 0.5 -
VIH Input HIGH Voltage -1165 | -880 | -1165 | -880 | -1165 | -880 mv
ViL Input LOW Voltage -1810 | —1475 | —1810 | —1475 | —1810 | —1475
Ve Output Reference Voltage -1380 | -1260 | -1380 | —1260 | —1380 | —1260 mV
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68030/040
PECL-TTL Clock Driver

The MC10H/100H644 generates the necessary clocks for the 68030,
68040 and similar microprocessors. The device is functionally equivalent
to the H640, but with fewer outputs in a smaller outline 20-lead PLCC
package. It is guaranteed to meet the clock specifications required by the
68030 and 68040 in terms of part-to—part skew, within—part skew and
also duty cycle skew.

o Generates Clocks for 68030/040

Meets 68030/040 Skew Requirements

TTL or PECL Input Clock

Extra TTL and ECL Power/Ground Pins
Within Device Skew on Similar Paths is 0.5 ns
o Asynchronous Reset

Single +5.0V Supply

e e o o

The user has a choice of using either TTL or PECL (ECL referenced to
+5.0V) for the input clock. TTL clocks are typically used in present MPU
systems. However, as clock speeds increase to 50MHz and beyond, the
inherent superiority of ECL (particularly differential ECL) as a means of
clock signal distribution becomes increasingly evident. The H644 also
uses differential ECL internally to achieve its superior skew characteristic.

The H644 includes divide~by—two and divide-by—four stages, both to

MC10H644
MC100H644

68030/040
PECL-TTL CLOCK
DRIVER

-

FN SUFFIX
PLASTIC PACKAGE
CASE 775-02

achieve the necessary duty cycle and skew to generate MPU clocks as required. A typical 50MHz processor application would
use an input clock running at 100MHz, thus obtaining output clocks at 50MHz and 25MHz (see Logic Symbol).

The 10H version is compatible with MECL 10H™ ECL logic levels, while the 100H version is compatible with 100K levels

(referenced to +5.0V).

Function

Reset (R): LOW on RESET forces all Q outputs LOW and all Q outputs HIGH.
Synchronized Outputs: The device is designed to have the POS edges of the +2 and +4 outputs synchronized.

Select (SEL): LOW selects the ECL input source (DE/DE). HIGH selects the TTL input source (DT).
The H644 also contains circuitry to force a stable state of the ECL input differential pair, should both sides be left open. In this

case, the DE side of the input is pulled LOW, and DE goes HIGH.

Pinout: 20-Lead PLCC (Top View)

Q4 VI Q5 GT R

Aarmrar

] oe
JVBB
[ ]oe
] ee

18 17 16 15 14
aT E 19 13
@[ 12
) E@ 1
(]2 10
GT |: 3 9
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MC10H644 MC100H644

VBB -——

LOGIC DIAGRAM

TTL OUTPUTS

Qo
DE __| \l
(ECL)
DE —Q : g
PIN NAMES (ECL) 2:1 MUX| 2 Qi
4
PIN FUNCTION or | ‘ LN
GT TTL Ground (V) ) _c>°~ @
vT TTL Ve (+5.0V)
VE ECL Ve (+5.0V)
GE ECL Ground (0V)
DE, DE ECL Signal Input (positive ECL) ] ®
VeB Vg Reference Output ?:lgr'i.)— 9
DT TTL Signal Input
Qn, Qn Signal Outputs (TTL) —
SEL Input Select (TTL) L4 ™ o
R Reset (TTL)
. Ll
m.L)—C _C>— Qs
AC CHARACTERISTICS (VT = VE=5.0 V +5%)
25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
tPLH Propagation Delay ECL All Outputs 5.8 6.8 5.7 6.7 6.1 71 ns CL = 50pF
D to Output
tPLH Propagation Delay TTL 57 6.7 5.7 6.7 6.0 7.0 ns CL = 50pF
D to Output
tskwd” Within-Device Skew Q0,1,4,5 - 0.5 - 0.5 - 0.5 ns CL =50pF
tskwd” Within-Device Skew Q2,Qa3 - 0.5 - 0.5 - 0.5 ns | CL=50pF
tskwd”™ Within-Device Skew All Outputs - 1.5 - 15 - 1.5 ns CL = 50pF
tskp-p” Part-to-Part Skew Q0,1,4,5 - 1.0 - 1.0 - 1.0 ns CL = 50pF
tpD Propagation Delay All Outputs 4.3 7.3 4.3 73 4.5 7.5 ns CL = 50pF
R to Output
R Output Rise/Fall Time All Outputs - 1.6 - 1.6 - 1.6 ns CL = 50pF
tF 0.8V —2.0V
fmax Maximum Input Frequency 135 - 135 - 135 - MHz | CL=50pF
™ Minimum Pulse Width Reset 15 - 1.5 - 15 - ns
tr Reset Recovery Time 1.25 - 1.25 = 1.25 - ns
TPw Pulse Width Out High or Qo, 1 9.5 10.5 9.5 10.5 9.5 10.5 ns CL = 50pf
Low @ fin = 100 MHz Relative 1.5V
and CL = 50 pf
TS Setup Time ns
SEL to DE, DT 2.0 - 2.0 - 2.0 -
TH Hold Time ns
SEL to DE, DT 2.0 - 2.0 - 2.0 -
* Skews are specified for Identical Edges
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DC CHARACTERISTICS (VT =VE =5.0V £5%)

MC10H644 MC100H644

0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
IEE Power Supply Current ECL 65 65 65 mA VE Pin
Icc TTL 85 85 85 mA Total all VT pins
TTL DC CHARACTERISTICS (VT = VE =5.0 V 15%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
VIH Input HIGH Voltage 2.0 2.0 2.0 \
V)L Input LOW Voltage 0.8 0.8 0.8
I|H Input HIGH Current 20 20 20 nA ViN=2T7V
100 100 100 VIN=T7.0V
L Input LOW Current -0.6 -0.6 -0.6 mA VIN=05V
VoH Output HIGH Voltage 25 25 25 \ loH =-3.0mA
2.0 2.0 2.0 loH =—-24 mA
VoL Output LOW Voltage 0.5 0.5 0.5 loL =24 mA
Vi Input Clamp Voltage -1.2 -1.2 -1.2 \ IIN=-18 mA
los Output Short Circuit Current -100 | -225 | —100 | -225 | -100 | -225 mA VouT=0V
10H PECL DC CHARACTERISTICS (VT = VE = 5.0 V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
178} Input HIGH Current 225 175 175 pA
TR Input LOW Current 0.5 0.5 0.5
ViH* Input HIGH Voltage 3.83 4.16 3.87 4.19 3.94 4.28 \Y VE=5.0V
\TN Input LOW Voltage 3.05 3.52 3.05 3.52 3.05 3.55
Vpg* Output Reference Voltage 3.62 3.73 3.65 3.75 3.69 3.81 \Y VE=5.0V
100H PECL DC CHARACTERISTICS (VT = VE = 5.0 V £5%)
0°C 25°C 85°C
Symbol Characteristic Min Max Min Max Min Max Unit Condition
[1]%) Input HIGH Current 225 175 175 pA
iL Input LOW Current 0.5 0.5 0.5
ViH* Input HIGH Voltage 3.835 4.12 3.835 4.12 3.835 412 A VE=5.0V
ViL* Input LOW Voltage ) 3.19 3.525 3.19 3.525 3.19 3.525
VeB* Output Reference Voltage 3.62 3.74 3.62 3.74 3.62 3.74 \ VE=5.0V
* NOTE: PECL levels are referenced to Vcc and will vary 1:1 with the power supply. The values shown are for Vo =5.0 V.
Only corresponds to ECL Clock Inputs.
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1:9 TTL Clock Driver
MC10H645

The MC10H645 is a single supply, low skew, TTL I/O 1:9 Clock Driver.
Devices in the Motorola H600 clock driver family utiize the 28-lead PLCC
for optimal power and signal pin placement.

The device features a 24mA TTL ouput stage with AC performance
specified into a 50pF loa