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INTERCHANGEABILITY GUIDE 

(MANUFACTURERS ARRANGED ALPHABETICALLY) 

Direct replacements were based on similarity of electrical and mechanical characteristics as shown In currently 
published data. Interchangeability in particular applications Is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 

Texas Instruments makes no warranty as to the Information furnished and buyer assumes all risk In the use thereof. No 
liability Is assumed for damages resulting from the use of the information contained In this list. 

EXAMPLE OF NOMENCLATURE 

754509 

Ogvice Type 

FAIRCHILD 

55450A 
554508 
55451A 
554518 
55452A 
554528 
55453A 
554536 
55454A 
554548 
55460 
55461 
55462 
55463 
55464 
55470 
55471 
55472 
55473 
55474 
75430 
75431 
75432 
75433 
75434 

FAIRCHILD 

D 
P11ckag11 Type 

0 " Ca ramie OIP 
P =Plastic DIP 
T = Plrlltlc Mini OIP 
R =Ceramic Mini DIP 
F = Fl11t P11ck11go 

c 
Temperature Range 

C .. Commorclal 
o•c to 1o~c 

M" Miiitary 
-BEi"C to 12B"C 

Tl DIRECT FAIRCHILD Tl DIRECT 

REPLACEMENT REPLACEMENT 

SN55450B 75450A SN76450B 

SN55450B 754500 SN76450B 

SN554518 75451A SN75451B 

SN554518 754518 SN75451B 

SN554528 75452A SN75452B 

SN554528 754526 SN754526 

SN554536 75453A SN75453B 

SN554536 754536 SN75453B 

SN554546 75454A SN75454B 

SN554546 754546 SN75454B 

SN55460 75460 SN75460 

SN55461 75461 SN75461 

SN55462 75462 SN75462 

SN55463 75463 SN75463 

SN55464 75464 SN76464 

SN55470 75470 SN75470 

SN55471 75471 SN76471 

SN55472 75472 SN75472 

SN55473 75473 SN75473 

SN55474 75474 SN75474 

SN75430 9665 ULN2001A 

SN75431 9666 ULN2002A 

SN75432 9667 ULN2003A 

SN75433 9668 ULN2004A 

SN75434 
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E)(Ar.1PLE OF r1m11:r.JCU\"t"llFlE:: 

ITT 

l.~~-_!!!I~L~J 

ITT 

ITTci5,JC,O 
1Tfl.i5,,51 

1Tni:o~52 

1Tl:i5-1:i3 
1n:1~_;.1•;4 

ITl 554G1 

Tl lllJ<ECT 

__ H El'!:~_<2_~r~~~'_!]!_ 
'.if\IC,:i!l ~)011 

~:;~\l~J~J·1LJ 1 n 
SJ\1~)5~1S:ZU 

sr\155/l-~>:3 r.~ 

Sf'.J~iC)•154B 

,::;l\!5~-).1()1 

ITT 

-1 

l
~-j:~~~;-~~~~e~~~; -

... 1 ~ --55. c tc 125'c 

-5 - o·c to ·10' c 
--------

1rr 

D 

[=~~~-
1:-~n=m-i_c_D_l_P___, 

N= Plastic DIP 

Tl DlllECT 
FlEl'LACEMENT -------

ITT7545G SN75450B 
1Tr75%1 Sff/5451 B 
1 TT/Ei452 srn5452B 
ITT75·l~i3 SN75453B 

11T75·184 Sf\J754548 
llT7ci·lG1 Sf'J75!1G 1 

MOTOr!OL/\ 
Ei~M.~PLE OF P·J0i'1E~iCLl\TlJflE: 

r.1c 

[~~~=] 

f\10lORUL!\ 

--- ----·-----
r•1C75450 
MC!Scl51 
r 1C /(1<1~1'.J 

P1C/5153 

1'1C/54!''1 

Tl DlllECT P.10TOFlOLA 
flEf'LACD.'IENT 

---- _,. _____ ··--- .. - ·--·-----·- ·- ----
Srl75-150i3 r·1C75·1GO 
~Jf'J/~)·~~)1 u r1c-1;;,rn1 
~;r. Ji ~)-1 '.) ~! u 1'·1C7Ei·1G2 
:>P.J7~)4~l:~r:; r,1C/51Ci=l 
:';f•J ?;A:i l :.J P'IC/511;.1 

i\lt\TION/\L 
Ei~Al\JiPLE OF N0.':1EMCLf,TllllE: 

[Jt\flOfJAL 

---·-------·--· - ·-
DS55150 
[JS55 lr>1 
DS55452 
DS~>:.)1rl~~ 

DS55•l£i4 
DSE:i~J.1GO 

DSEi54fi1 
os:i5-hi2 
0%!":1()1 

DSf1!i4ti<l 

L
-·--·--- -_ -. ---.·.--.-- -_ ----... -_ --··-] _2-~~-~~~~~~~ ~~~1-_L~~----
55 --(>Li' C 10 12fi' C 

75--0'Ctu70C 
·-·----·----··-----····--

Tl u1m.:c-1 
llEPl.M~H'lFrrr -------- -- - _.__. 

Sl'l5~i'\(,()[l 

srir;r;,i51r; 

~;f'JS[145:~l1 

S1'15S'l!i3B 

SNfi5·1[iHl 
Sl\J551EO 
Sr.J5S'1G1 
Sl\1£i!Yl5'.' 
Sl'IG5%3 
SN5:11Ci,1 

f'll\TIOMAL 

- ------------
DS754(~i0 

DS/54tl1 

DS75452 

DS75'153 
DS754'1·1 
DS754CO 

DS7ci:JC:i1 
DS75462 
OS754G3 
OS7fi4G·1 

p 

[
------------~ 

P;ick~rJP. 
-----------

L • Ccr~rnic DIP 
P -~ Pk1stic DIP 

----------------

Tl D111ECT 
REl'LACEr.1ENT ----·-----

SN754GO 
S~J754G1 

SN75,1G2 

SN754lJ:3 
Sl'J75464 

N 

E
~Ck:1qe ==:=J 
I\! -0 Plastic DIP 

-•Ceramic DIP 

Tl DIRECT 

nErU\CEMENT 
--SN75450B 

SN75451 B 
Sl'J7fA52B 

Sl'l75·153B 

Sl'J75454B 
SN75460 
srns4G1 

SN75462 
SN75!1G3 
SN754G4 



EXAMPLE OF NOMENCLATURE: 
754548 

Type Number 

SIGNETICS Tl DIRECT 
REPLACEMENT 

554508 SN554508 
554518 SN554518 
554528 SN554528 
554538 SN554538 
554548 SN554548 

EXAMPLE OF NOMENCLATURE: 

ULN 2068 

I Prefix I I Type Numbe"f] 

SPRAGUE Tl DIRECT 

REPLACEMENT 

UDN2841 UDN2841 

UDN2845 UDN2845 

UDN3611 SN75471 

UDN3612 SN75472 

UDN3613 SN75473 

UDN3614 SN75474 

UDN5711 SN75476 

UDN5712 SN75477 

UDN5713 SN75478 

UDN5714 SN75479 

ULN2001A ULN2001A 

ULN2002A ULN2002A 

SI Gl\lETICS 

v 
----r:i~~-;--- ----1 

A= 14-pin Plcist1c DIP j 
FH = 14-pin Ce1arnic DIP 

V = 8-µrn Plastic [)IP 

SIGNET I CS 

-----
754508 
754518 
754528 
754538 
754548 

SPRAGUE 

-i-1 DlllECT 
HEPLACEMEl'JT 

Sl\175450f; 
sr'-!754518 
srJ754528 
srn~i4~3l3 

SN75454B 

l------·-----·---i 
Packaqe ---------- _____ _ 
A :, Plastic DIP (N desifll1ation for Tl) 

B = Plostic.DIP 1'Vith heats1r.1k lr;a.rl frame 

(NE designation for Tl) 

1\1 =Plastic mini-DIP (P des1oriut10.1 tor Tl) 

.J = Ce1drntc DIP (Tl designation) 

SPRAGUE Tl DIH!:C f 

HEPLACEMEl\JT ---- ------
ULN2003A ULN2003A 

ULN20G4A ULN200,1A 

ULN2005A ULN200~iA 

LJLN2054 ULl\J2054 

ULN2065 UUJ20o5 

U LN2066 lJL~J2066 

ULN2067 UL~J2067 

UUJ2068 ULN2068 

ULN2069 ULN2069 

ULN2074 ULN2074 

ULN2075 ULN2075 
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SELECTION GUIDE 

DRIVERS WITH LOGIC GATES 

Military Temperature Range (-55°C to 125°C) 

SWITCHING 
MAX RECOMMENDED DRIVERS INTERNAL 

OUTPUT PER CLAMP 
LOGIC GATE FUNCTION PACKAGE 

VOLTAGE 
CURRENT OPTIONS PACKAGE DIODES AND NANO OR NOR 

20 v 300mA 2 
SN65460B J - SN56461B SN66462B SN66463B SN55454B JG 

30 v 300mA 2 
SN55460 J - SN55461 SN55462 SN55463 SN56464 JG 

55 v 300mA 2 
SN55470 J - SN65471 SN56472 SN55473 SN55474 JG 

Commercial Temperature Range (0°C to 70"C) 
MAX RECOMMENDED DRIVERS INTERNAL 

LOGIC DATE FUNCTION PACICAQE SWITCHING 
PER 

VOLTAGE 
OUTPUT CLAMP 

OPTIONS 
CURRENT PACKAGE DIODES AND NANO OR NOR 

15 v 300mA 2 
SN75430 J, N - SN76431 SN75432 SN75433 SN75434 JG,P 

100mA 2 - SN75441 J, N 

20 v 
300mA 2 

SN76460B J,N -
SN75451B SN75452B SN75453B SN754548 JG,P 

300mA 2 
SN75460 J,N 

30 v -
SN75461 SN75462 SN75463 SN75464 JG, p 

500mA 2 - SN75401 SN75402 SN75403 SN75404 NE 

35 v 500mA 4 YES SN75437 NE 
SN75470 J,N 

-
300mA 2 SN75471 SN75472 SN75473 SN75474 JG,P 

YES SN75476 SN75477 SN75478 SN75479 JG,P 
55 v 

350mA 2 YES SN75449 JG,P SN75446 SN75447 SN75448 

500mA 2 
- SN75411 SN75412 SN75413 SN75414 NE 

YES SN75416 SN75417 SN75418 SN75419 NE 

1280 
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SELECTION GUIDE 

DRIVERS WITHOUT LOGIC GATES 

Commercial Temperature Range (0°C to 70°C) 

MAX RECOMMENDED DRIVERS INTERNAL 
SWITCHING PACKAGE 

VOLTAGE 
OUTPUT 

CURRENT 

1.25A 
35V 

1.5 A 

350mA 

50 v 
1.5A 

60V 500mA 

PER CLAMP 

PACKAGE DIODES 

YES ULN2064 

4 YES SN75064 

- ULN2074 

4 - UDN2841 

YES ULN2001A 
7 

YES ULN2004A 

YES ULN2065 

4 YES SN75065 

- ULN2075 

YES 
7 

SN75465 

YES SN75468 

VOLTAGE CAPABILITY 
OF PERIPHERAL DRIVERS 

DEVICE TYPES 

ULN2066 ULN2068 

SN75066 SN75068 

SN75074 

UDN2845 

ULN2002A ULN2003A 

ULN2005A 

ULN2067 ULN2069 

SN75067 SN75069 

SN75075 

SN75466 SN75467 

SN75469 

80 ............................ ._. ....................... - ............ --. ...... ----............. --..----------...----. 
SERIES 
75411, 

70 t----t---+----+---+----t---+75416, ~----------i-------~ 
75446, 
55470/ 

SERIES 
75465 

60 ..... --+---+---...... --+---+--~75470, ---t----1,...------+----t 
~ SERIES 75476• 
2li ULN2001A 
!9 50 ILSN75065,--+---+---1 
0 > SN75067, 

~ 40 1----+--+---+;~:~~.s __ .,.__--1----+---+-~~~~~~~:------... 
~ 55460/ ~· SN75064, SN~437 ULN2065, 
~ ~--+---+---+-7-454 .. 6_o...,_ _ _,._SN75066, _____ u LN2067. 

:::iE 3o * ULN2069,-...... --+----t SN75068, 
·c: SN75074, ULN2075 

~ 20 ~------------1----+--..... UDN2841,-...... --+---+---t----+-----t 
e SN75441 UDN2845, 

SERIES SERIES ULN2064, 
10 ~ 

75430 
-55450B/-t----+-uLN2066, __,1----+---t----+---t----t 

l 754

1
508 ULN2068, 

ULN2074 
0 

OPTIONS 

NE 

NE 

NE 

NE 

J,N 

J,N 

NE 

NE 

NE 

J,N 

J,N 

0 10 20 30 40 50 60 70 80 90 100 110 120 
Maximum Rated DC Output Voltage-V 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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PERIPHERAL DRIVER SELECTION GUIDE 

2.0 

1.8 

> 
I 1.6 

CL> 
..... Cl 
0 ~ 

@, 0 1.4 
~> 
0 § 
> ·.;:; 1.2 
.., ro 
::J ..... 

s~ 
~ ~ 1.0 

CL> ... 

.5 ·§ 0.8 

~ Ll;l 
.:i .9 o.6 

u 
~ 

8 0.4 

0.2 

0 

200 

100 

70 

.... 
<x: 40 > 
.!. 
u 
::i 

"O 20 0 

a': 
c 
~ 10 :; 
~ 7 
3' 
0 
> 4 

2 

SERIES 
75465, r 
ULN2001A 

.a.. -

OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

ULN206~, ULN2065, 
ULN2067, 

ULN2066,~ULN2069,--
ULN2068, ULN2075 0 
ULN2074 ¢- --i.-- -

UDN2841, ~ () 

SN75065, 
SERIES"I UDN2845 SITT5064, 
75430, SERIES 

554508/ 75416 

754508, 9 SERIES 

1-55460/ N;RIES 
• 75401, 

75460, 75411 

55470/ 75446 

• 75470 • _,,,_ --• SERIES 

1-SN75441 75476 

0 0.2 0.4 

SN75437 

0.6 0.8 

Output Current-A 

VOLTAGE CURRENT PRODUCTt 
vs 

PROPAGATION DELAY TIME 

il"N75065,SiJ75067~ 
SN75069, SN75075, 
UDN2841, UDN2845, 
ULN2065, ULN2067, I 

YLN2069, U_IN2075~ 

SERIES SERIES 
75411 75416 

~~ I _.sER1Js 
SERIES 

S~*IES 
75465 

SERIES~ ~ .55470/ 
SER~ES 75401 

154~0 75476 SERIES"""!i SERIES 75446 
554508/• 55460/ 
754508 J -- 75460 

r---sE~ES 
1--75430· 

-
SN75441 

SN75067, 
SN75066,_ ..,SN75069, 
SN75068, SN75075 

SN75074 

1.2 1.4 1.6 

'°SN75064, 
SN75066, 
SN75068, 

r..... SN75074, 
ULN2064,-

~ ULN2066,-
ULN2068,-

nr074-

s1Jls 
ULN2001A 

SN7~437 

10 20 40 70 100 200 400 700 1000 2000 

Propagation Delay Time (Typical)-ns 
tThis is the product of the minimum latch-up voltage and the maximum recommended output current. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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THERMAL INFORMATION 

THERMAL RESISTANCE 

JUNCTION-TO-CASE JUNCTION-TO-AM Bl ENT 

PACKAGE PINS THERMAL RESISTANCE THERMAL RESISTANCE 

ReJc (°C/Wl R&JA (°C/W) 

J ceramic dual-in-line 

(glass-mounted chips) 
14, 16 60 122 

J ceramic dual-in-line t 
14, 16 29t 91t 

(alloy-mounted chips) 

JG ceramic dual-in-line 
8 58 151 

(glass-mounted chips) 

JG ceramic dual-in-line t 
8 25t 119t 

(alloy-mounted chips) 

N plastic dual-in-line 14, 16 44 108 

NE plastic dual-in-line 14, 16 10 60 

P plastic dual-in-line 8 45 125 

t In addition to those products so designated on their data sheets, all devices having a type number prefix of "SNC" or "SNM," or a suffix of 

"/883" have alloy-mounted chips. 

14-PIN 

N PACKAGES 

14-PIN 

J PACKAGES 

16-PIN 

NE PACKAGES 

16-PIN 14 PIN 16 PIN 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 •DALLAS. TEXAS 75265 

JG 
PACKAGE 

p 

PACKAGE 
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12 

THERMAL INFORMATION 

CERAMIC DUAL-IN-LINE PACKAGES 
ThH• curv" are for UH with thecontlnuou1 dl11lpatlon rating' specified on the lndlvldual data sheets. Those ratings apply up to the temperature 
at which the rated level lnterHct1 th• appropriate deratlng curve or the maximum operating free·alr temperature. 

it 
r 
.~ ... 
I!. 

'Bl 
Q 
! g 
c 
·~ c 
8 
e 
:I e 
';( .,, 
:E 

DISSIPATION DERATING CURVE 

1400 

1300 

1200 

1100 

1000 

900 

800 

700 

600 

500 

~~ 
~ 

~~ 
~ 
~ _.L 1-J (Allov·Mortelchipr 

~~ ~ 
~ >-JJ (Alv·Mtnted Chip) I LJ 

~~ "'II 

~ ~ ~ iJ ~ 
N ~ ~ I ~N 

~ ~ ~ 
~ """" ~ 

~ 

~ ~ "-.. ~~ 
N 
~ 

~ ~ 
~ 
~ ~ 

""' N ~ JG (Glass-Mounted Chip)_) 

~ ~ ~ 
N ~ 

400 
v ~ J (Glass-Mounted Chip) - ~ 

300 

200 

.100 

0 
25 

~ 

50 75 

T A-Free·Air Temperature-° C 

'J 
~ 

~ N 
h... ~ 

N 
~ ~ ~ ~ ~ ~ ~ 

"~ ~I 
~ 

100 125 

tin addition to tho1a producta 10 d11lgnatad on their data 1haet1, all devices having a tyjja number prefix of "SNC" or "SNM", or 8 suffix of 
"/883" have alloy-mountad chlp1, 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 e DALLAS, TEXAS 75265 
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THERMAL INFORMATION 

PLASTIC DUAL·IN·LINE PACKAGES 

These curves are for u&a with the continuous dissipation ratings specif lad on the Individual data sheets. Those ratings apply up to the temperature 
at which the rated level Intersects the appropriate deratlng curve or the maximum operating frea·elr temperature. 

DISSIPATION DERATING CURVE . 
1200 

1100 

1000 

900 

$: 
E 800 
I 
c: 
.g 
ro 

·~ 700 
i5 .,, 
:::J 
0 
:::J 

600 c: 
·.;::; 
c: 
0 u 
E 
:::J 

500 E 
')( 
ro 
:;: 

400 

300 

200 

o~~~~-'-~~~_._~~~__.._~~~--"~~~~'--~~~ ....... ~~~..._~~~-'-~~~-' 

25 30 35 40 45 50 55 60 65 70 

TA - Free-Air Temperature - °C 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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14 

THERMAL INFORMATION 

-----------------==-··"····-=··=--""'~-=·-= .. =··"""· _..,..,.. _________________ _ 

PLASTIC MEDIUM-POWER DUAL-IN-LINE PACKAGE 

These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 

at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 

DISSIPATION DERATING CURVE 

2100K. 

2000 f--~--==!llotJ;~:::--~~-+~~~-+~~~-+-~~~+-~~~-1-~~~+--~~~f--~~--j 

1900 f--~~--+~~~-41"""="~~-+~~~-+-~~~+-~~~-1-~~~+--~~~f--~~--j 

1soo1--~~--l~~~--+-~~~~+~.:=..""' .. ~~-1-~~~-+-~~~-+-~~~+-~~~+--~~---l 
''""''""°"'"-

1700 f--~~-+-~~~+--~~-+-~~----~~···_·~~""=-N_E-+-~~---1f--~~-+-~~---1'--~~ 

~ 16001-~~--l~~~--+~~~-+-~~~-l-~~~-+-~.::!!ll!-..,....-+-~~~-l-~~~+--~~--l 

~ 1500 1-~~--1~~~--+~~~-+-~~~-1-~~~-+-~~~-+-~--=~~~~~~-1-~~---1 

~ 1400 f--~~--+~~~-+~~~-t-~~~-+-~--~-t-~~~+-~~~+-~~---=-~~oc-~~ 

6 1300 t-----+------+----+-----l-----\----4-----4----~------l 
·.;:; 

"' a. 
:~ 
Cl 
~ 1100 r-----+-----+-----+----+------+-----+-----l-----+----~ 
0 
:J 
c 

·.;::; 
c 
0 u 
E 
:J 
E ·;;;: 
"' ~ 

30 35 40 45 50 55 60 65 70 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 

ORDER ING INSTRUCTIONS 

Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless 
otherwise noted, regardless of package. The availability of a circuit function in a particular package is indicated by an 
alphabetical reference above the pin-connection diagram(s). These 11lphabetical references refer to mechanical outline 
drawings shown in this section. 

Factory orders for circuits described in this data book should include a three-part type number as explained in the 
following example. 

EXAMPLE: SN 

~ 
754518 JG 

~ 
MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN ONE OR TWO LETTERS 

J, JG, N, NE, P 
SN 
SNM 
SNC 

Tl Interface Products 
Mach IV, Level I 
Mach IV, Level Ill (From Pin-Connection Diagram on Individual Data Sheet) 

STANDARD SECOND-SOURCE PREFIXES 

ITT ITT Semiconductors MC Motorola 
OS National ULN Sprague 

or 
UDN 

2. Unique Circuit Designator 
Including Temperature Range 

MUST CONTAIN FOUR TO SIX CHARACTERS 

Examples: 9665 
75473 
754508 
2005AC 

Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the 

customer (with possible additional costs), circuits will be shipped in the most practical carrier. 

-Slide Magazines 

-A-Channel Plastic Tubing 

-Sectioned Cardboard Box 
-Individual Plastic Box 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 

J ceramic dual-in-line packages 

These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14- or 16-lead frame. 
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300 
(7,62) centers (see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional cleaning or processing 
when used in soldered assembly. 

14-PIN J CERAMIC 

0.070 (1,78) MAX 14 PLACES 

Falls within JED EC T0-116 and M0-001AA Dimensions 

16-PIN J CERAMIC 

CD@@©©@0@ 
0.070 (1,78) MAX 16 PLACES 

NOTES: All dimensions are in Inches and parenthetically In millimeters. Inch dimensions govern. 

b. Each pin centerline Is located within 0.010 (0,26) of Its true longitudinal position. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 

JG ceramic dual-in-line package 
This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and an 8-lead frame. Hermetic 
sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 0.300 (7,62) centers 
(see Note al. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the 
board during soldering. Tin-plated ("bright-dipped") leads require no additional cleaning or processing when used in 
soldered assembly. 

8-PIN JG CERAMIC 

r-0400110,21 J 

I )\;;:@l 
'"m"c''"""O q,t@q, ~.~:~::: 10@@© 

0.280 (7,1tl \,!.I 

0.2•5 (8.221 

0 (1.781MAX8 PLACES 
0.060 (1,27) NOM 

ffi 
I GLASS 

0.2:'~~,08) J SEALANT 

• SEATING PLANE I:.i :I 
.020(0,51JJ 030 (0.7151 MIN 

Mlli_ 8 PLACES 

I PLACES ~!!!0.356) T 5 [--ll-.. 0.023(0,5841 ~~ 0.008 (0,2031 '-0.130 (3,30) --i1·0.015(0,311) 
8 PLACES MIN 8 PLACES 

0.011611,1161 
0.015 (0,311 
•PLACES 

PIN SPACING 
0.100 (2,!>41 T.P. 

(5MN011b) 
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fl.I cind NE plastic dual-in-line packages 
These dual-in-line packages consist of a circuit mounted on a 14- or 16-lead frame and encapsulated within an electri
cally noncollductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristir;s remain stable when operated in high-humidity conditions. The packages are intended 
for insertion in mounting-hole rows Oil 0.300 (7,62) centers (see Note a). Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Leads require no additional cleaning 
or processing when used in soldered assembly. The NE package has internal metal tabs connecting the two or three 

central leads Oil c;icl1 siclP. for better heat dissipation. 

1'l·PIN f·J /\ND m: PL/\STIC 

r--:;::::::: ~ 

~~H -l"'""'" "" "~:,~:,'.;: :;~:; f: v: v v I 

11-a~~m~," -. .. , .... ,,AA~·~,~~· 
O OlO (0 

251 
NOM 0 200 15 OSI MAX _:t~ ~Vll 

- SEATING PLANE t 
tf, ' 0 033 (0,83) MIN 

.,. .O 14 PLACES 

14 PL~.CES ~If ... - 0.011 • 0 003 .-J ~ 
. 10 279 - 0.0761 l J~ ""l I""""" O.Q1S ± 0.003 

.14 P~llCES 0.12513,17) MIN f.... 10,457 ± 0,076) 
0.075 t 0.020 _,. _ 14 PLACES 
(1,SO > 0,511 

4 PL/ICES Pl~J S"ACING 0.100 12,54) T.P. 

(See Not~ bl 

Falls Within JEDEC T0-116 nnd MQ-01)1 /\A Dimensions 

Pack~c::inht't.HJ"tio'lof 

16·pin N packlf'i!il(v.''!t 

2ltam,,!ivastdevj:?'iis)is 

att1':9 option of Tl. 

16-Plf~ N /\IW rJE PL/\STIC 

ALTERNATE SIDE VIEW 

I """'°'"r i iir'"" 02CXl(5C8)MAX 1_ 00 
~ ~ ...j r 0033(0,83)MIN 

o.12s1J,17JMIN l L~ ....j~oo1:~:~~~ES 
(0,457:t:0,076) 

0.o95 {~ 1- 16 PLACES 
04°;~~g·::) PIN SP~~N~o~~,: (2,54) T.P. 

------·--·-------------------------· 
NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 

b Each pin centerline is locoted within 0.010 (0,26) of its true longitudinal position. 
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P dual-in-line plnstic rmck2gn 

This dual-in-line package corisi$tS of 3 circuit mounted on an !3-!8ad frilme ;ind cnc:;psulated in ;in clectricillly 
nonconductive plastic compound. Tl1e corn1:ou11d \'Jill v1ithsturid soldering tc111perature vvitll 110 deformation and 

circuit performance chJracteristics rernJi11 stable ~-.dien oµ~rated umler high-humidity conditions. This package is 

intended for insertion in mounting hole rows 011 0 ~00 (7,G2) centers (see lfote a). Once tile len:Js are compressed and 
inserted, sufficient te11sio11 is provided to seci..rr~ the p0c:l:<1u·~ in the beard cl11rirrg solde1·i11g. Leads require rro <:ddition<1I 

cleaning or processillfJ when used in soldered ilsscrnb!y. 

8-PHJ I' PLASTIC 

NOTES: a. All dimensions are in incl1es 3nd parentl1eticnllv in m:l\inoet8rs. Inch dirr,cnsicns govr,rn. 

b. Each r>in centerline is within 0.005 (0,127) r<:ldiuo:; of true positiOn at :he a;:u£~ r>lane with rn~n-:i11'.Urr. rnvtcrla1 ccnditio11 Grid unit 

installed_ 
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TI Sales. Of fices 
~: (~~J~~;~f8 Wynn Onve. Suite 514. Huntsville. 

ARIZONA: Pllo11l1, P 0 Box 35160. 8102 N 23rd Ave . Suite 
A. Pnoen1x. AZ 85069. (602) 249-1313 

CALIFORlllA: Coala Mtaa, 3186J Airway. Costa Mesa. CA 

~6~~dn~ ~~4~31121~11 m~~i. i!~ so1f0~0~\53rtvie~ 
R13ge Ave . Su11e B . ~an 01ejo. CA 92123. (~) 278-9600. 
::&T~~~8i?32~f~~18. 77 Palomar Ave . Sunnyvale CA 

COLORADO: Otnwer, 9725 E Hampden St . Suite 301. Denver. co 80231 (303) 695-2800 

COllllECTICUT: H1111dtn, 2405 Whitney Ave . Hamden. CT 
06518. 1203) 269-0074 

FLORIDA: Cl11rwll11, 2280 U S Hwy 19 N . Suite 232. Clear· 
water. fl 33515. (813) 796-1928. Fl. Lauderdale, 2765 N W 
62nd. Suite A. f1 Lauderdale. fl 33309. 1305) 973-8502. 
Wlntlr l'lrll, 1850 Lee Rd . Suite 115. Winter Park. Fl 32789. 
(305) 644-3535 

GEORGIA: All1nla, 3300 Nor1heas1 fkpy . Suite 9. Atlanta. GA 
30341.1404) 452-4600 

i;~~~g1_siL ~~''M!18:J~:iJib5 w Algonquin Ar11no1on 

INDIAllA: Fl. Wll,ne, 2020 Inwood Or. ft tlayne. IN 46805 
j~~in!~~j1~1~t 4~~,"'fJ~l:M~~~5~5 Lynhurst. Suite J-400 

MARYLAllD: l1lll111or11 Rutherford Pl 7133 Rutherford Rd . 
8.11t1more. MO 21207. (301) 944-8600 

~~!~~:~T.~:i~:·~ARJ~1w4osm~7~ei~~~~w1 400-2 

MICHIGAll: Soatllfltld, Central Park Plaza. 26211 Cen1ral Park 
Blvd . Suite 215. Sou1hl1eld. Ml 48076. (313) 353-0830 

MINNESOTA: Edln1, 7625 Parklawn. Edina. MN 55435. (612) 
830·1600 
MISSOURI: Kanaa1 Cl~, 8080 Ward Pkw~ . Kansas City. MO 
~~~::. J~1~!1~~3(5f~) 43~~·3}f311. 236 Schuetz Rd . St 

NEW JERSEY: Clark, 292 Terminal Ave West. Clark. ~J 
07066. 1201) 574-9800 

~~~Q:Ex~~o~~11~u~~~~u~si.m/"ce NE . Suite E. Albu· 

NEW YORK: Eul Syr1cu11. 6700 Old Collamer Rd . Eas1 Syr
acuse. NY 13057. 1315) 463-9291. Endicott. 112 Nanticoke 

~:ivur.?1 ~~~t1~~~onEo~~~~i~ ~Y s~~[e6~Cib60;b 7~o~-~~~~ 
Melville. NY 11747. 1516) 454·6~00. Poughkeepsie, 201 Sou1h 
Ave. Poughkeepsie NY 12601. (914) 473-2900. Rochester. 
1210 Jetterson Rd . Rochester. NY 14623. (716) 461-1800 

NORTH CAROLINA: Cherlotte, 8 WoOdlawn Green. Woodlawn 
Rd . Charlone. NC 28210. 1704) 527·0930 

OHIO: 811chwood, 23408 Commerce Park Rd Beachwood 

f1~d:~~.~ _1&~Uo~6~-~~05~3~·rJ~f12~8-~m Bldg . 4124 

TI Distributors 
ALAIWIA: Hlllllnlllt, Hall-Muk (205) 837 -8700 

FLORIDA: Clurwlltr, 01plomal/Southland (813) 443·4514, 
Fl. l11d110l1, Arrow Electronics (305) 973·8502: 
01plomal/fl. Lauderdale (305) 971·7160; Hall-Mark/Miami 

i~W 9~~.-:.2:~;.0:~:·E~:~ti~~ri~s0(1m) m~\ m: 
~1:~~~':t!01~~·313m.m&~5~~i .. ~-,':~11ra~i:;~~~ 
tron1cs (305) 647-5747. 

llEOll&IA: lllrcml, Arrow Electronics (404) 449-8252: W1I· 
shire Electronics (404) 923-5750 

IWllOll:Arlillllorl~. Tl Supply (312)640·2964: ltn· 
-i111, Hall-f.lark/Chaca~o ~312) 860-3823; Elk Gron VII· 

=ir~~~~~1f3~m3°an-~:1 l1J:~:,·A:c:riec~r~~~~~ 
(312)893·9420 

INDIANA: Fl. Wlynt, Ft. Wayne Electronics (219) 423-3422. 
lndl1n1,oll1, Graham Electronics (317) 634-8202: Arrow 
Electronics (317)243-9353, Tl Supply (800) 325-1039 

IDWA: CNarR1ptd1, Oeeco (319) 365·7551 

==~ ~~r: •. 1f.ri~~~~~:K~~:~~1~1~; m~1 m:~m: 
Wtcllllt, LCOMP Inc. (316) 265-9507 

MARJLAJIO: l1lllmort, Arrow Electronics 1202) 737-1700. 
(301) 247-5200: H1ll-Mark/Balt1more (301) 796-9300: Co· 
11111.ia, 01plomal/Maryland (301) 995-1226: Rochlllt, 
M1lgray/Wash1noton (301) 468-6400. 

~~~::.:~Jil!1~i~~·1e~1t~~u~~i\i~t;)~n-~%~~ ~: 
~i~; m11~~.(~1~! i~:c·t~~~~csi~rmits'!~os~ 1 ectronics 
MICHUWI: Ann Arllor, Arrow Electronics 1313) 971-8220: 
~:~~~~e 1:~t~:~~c~1mr3;w1~~m961 -0600. Grtnd R•pld•. 

MINNESOTA: Edln1, Arrow Electronics (612) 830-1800: Min· 
~~~rrl~i~ 1~1rJm~-~m 788-8601: PlymOUlll, Marsha111n-

~~::.um~~·L~o~~· 1~~11:~.~:::1ci~;u(~1~311m.~~-~l5~i 
~:if/,'~J~Wo&53·4750. SI. Louis, LCOMP lnc.-St. LOUIS 

~::6~~rPSHIRE: M1nch1111r, Arrow Electronics (603) 

:~:C:J~~~fi~'1:1~;;.~,~e~~~.~:V:11:yurtJ~,'m! 15M: 
Clarll, Tl Supgly (201) 382-6400: Clifton, Wilshire Elec· 

~r~~~~J~~U~.: r~::!·~~e~i:C:~i1~~ E,~8¥)~!g J~g6! 
llddt1•r11ok, Arrow Electronics (201} 797-5800; To1ow1, 
Diplomat/New Jersey (201) 785-1830. 

NEW MEXICO: Alllu ... flllll, Arrow Electronics (505) 243· 
4566. ln1ernattonal Electronics (505) 262·2011: United 
Components (505 I 345-9981 

NEW YORK: Elldwtll, Wilshire Electronics (607) 754-1570: 

~~~s;M=E1ec0tr~~r';! ~~~~t~c5n~~~6rf106 , ~;1 _iggg! 
JACO (5161 273-mo; Llwtf100I, Arrow/Syracuse (315) 

~~~~e~0e1:~~~~c's 0mmwm::5~-::h0.~i.~.~r~~i 
~~~~;:Ji'. ~i1~J}ii1~~~~~rii~0m~l~3~~?6~osupply 1716

) 

OKLAHOMA: Tul11. 3105 E Skelly Or. Suite 110. Tulsa. OK 
74105. (918) 749-9548 
OREGON: 811nrton, 10700 SW Beaverton Hwy. Suite 565. 
Beaverton. OR 97005. (503) 643-6759 

~~:nsvf:~~~~-F!21~~~~~-l':g0 575 Virginia Dr. Ft wash· 

TENNESSEE: Knonllle, 106 Cavetton Rd . Apt lF. Knoxville. 

~~~7~~ l~b~~:i~·J1~:.otd~~i~~n (~\~; fM28Q'er 1255. 

TEW: Austin, 12501 Research Bldg . PO Box 2909. Austin. 
TX 78723. ~512) 250-7655: 011111, PO Box 225214. Dallas. 
TX 75265. 214) 995·6531. Hou1lon, 9000 Southwest Frwy. 
Su11e 400. ouston. TX 77036. (713) 778-6592 

~J~2~-~~~1~w3~J7;~672 wes12100 South. Sall Lake City UT 

~~m~~;eA~~0·~~1:n~;~~ta~£qlt2624 ,mr gg~:2~83. ~I.I~ 
lo!tll1n, 13000 711 Sutters Mill Cr. M1dloth1an. VA 23113. (804) 
744-1487. Richmond, 3930 Beulah Rd . Richmond. VA 23234. 
1804) 275-8148 

WASHINGTON: Redmond, 2723 152nd Ave . N E Bldg 6. 
1206) 881·3080. Redmond. WA 98052 

CANADA: Oll1w1, 436 Mcclaren St . Onawa. Canada. 
K2POM8. 1613) 233-1177: Richmond Hill, 280 Cen1re St E . 

r~~~~~%~~ 1 ~4 cL1:u1r·ezn~~~0tieg_a~~ib t~1~J 2~~~~~8~·~1. 
St Laurent. Quebec. Canada H4S1R7. (514) 334-3635 G 

~?n"Ja~-~!~~~1:r~~::!~~:ri1c~~~;~m5~~~/. 832-4465. 

OHIO: Ctnlmlllt, Arrow Elec1ronics (513) 435-5563; Clnt· 

\ri~j r::2.~~1(~~::::.oi;a~~'1:~~ml~~rigm E~~fM~~ 
0iy1on, ESCO Electronics (513) 226-1133: Marshall Industries 
~~\~!.2:r~e:~~~~if6)~~8~~~nics (513) 761·5432: 

OKLAHOMA: Tulsa, Component Specialties (918) 664·2820: 
Hall· Mark/Tulsa (918) 835-8458: Tl Supply (918) 749-9543 

OREGON: l1n1r1on, Almac/Stroum Electronics (503) 641· 
9070: Mllw111kl1, United Components (503) 653-5940 

r:1~~~~}~7~~~:pt:=~~:r~~l~~ct7~~11~~(~~r,~~6d-~831ia 

i~~u~~~1M)~~~~;~J4~~~1:;~~s c~~21 ~~~t-ll~:i~ia~~~~ 
(214) 357-6511; Hall-Mark/Dallas (214) 234-~00: International 

~~i!'.~~:~~nal~o~~l li~~~;~~;s ,11
, ~mJ~g~W ~~.i::.3&~~ 

rs~~l~~c~~~:~~n fq~~~~~~i~mi 6~~1~~&>~ri~u~~~ry 1m1 
776-6530. 

UTAH: Sall L1kt City, 01plomal/Altaland (801) 486·4134: 
K1erulH Electronics 1801) 973-6913 

~.~~~~~~~~~~~s~::e1~~;:~~i~~"tram~1~~6o~~i~~~ 
~~rQ~is (206) 575-4420: Tukwlla, Arrow Electronics (206) 

WISCONSIN: Oak Crttk, Arrow Electronics (414) 764-6600: 
~~~;~a(f,~)17;,.u.~e1eJ,414) 761 ·3000; WHkHlla, Kierullf Elec-

~t~~~~s~!~?·2~~~~'.d~~1:.3bm85l1~~~~~Y~: 
(416) 661-0220; Edmonton, Cam Gard Supply (403) 426·1805: 
H1llf11, Cam Gard Suf~ (902) 454·8S8f; Ka111loop1,Cam 

g~5~2~~,~:Jii~~ESCO ;E=i~s ~m?:~~-~~~F~~ 
Electronics (514) 731-7441_: Ottawa, CESCO Elecironics (613) 
729-5118: future Electronics (613) 820-8313; Q11btc Cl!!'. 

r~1iiJ~r3f~~i~:.7 ti~ ~;a~d·run;piycr~~~g2~r.~ 
toronto, future Electronics (416) 663·5563: v.n-r. Cam 

~~~:~~,~~~~~9d~:d4~~p~~t12~4mu~~~- (604) 43~ 
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INTERFACE 
CIRCUITS 

TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

BULLETIN NO. DL-S 12788, NOVEMBER 1980 

• Output Collector Current ... 1.5 A Max 

• 2-W Dissipation Rating 

• High Output-Voltage Capability 

• Outputs Diode-Clamped for Inductive Loads 

• Common-Emitter Circuit for Current Sink 

• SN75064 and SN75065 Have TTL-and DTL
Compatible Inputs 

• SN75066 and SN75067 Have CMOS-and 
PMOS-Compatible Inputs 

• Improved Versions of Types 
ULN2064 thru ULN2067, Respectively 

4C NC 

NE 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

48 

description CLAMP 1C 18 28 2C CLAMP 

NC - No internal connection 

schematic (each darlington pair) 

The SN75064, SN75065, SN75066, and SN75067 
are monolithic high-voltage, high-current darlington 
transistor switches. Each comprises four n-p-n darling
ton pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching induc
tive loads. Outputs and inputs may each be paralleled 
for higher current capability. Applications include 
relay drivers, hammer drivers, lamp drivers, display 
drivers (LED and gas discharge), line drivers, and logic 
buffers. These common-emitter circuits are designed 
to operate as current sinks to the load. 

_ _., __ -n CLAMP 

The SN75064 and SN75065 are intended for use 
with TTL, DTL, and 5-volt MOS logic. The SN75066 
and SN75067 are intended for use with PMOS and 
higher voltage CMOS logic. 

INPUT 8 0--J\/.,.,__t-~ 

7.2kn 
NOM 

3kn 
NOM 

SN75064, SN75065: Rin = 350 n NOM 
SN75066. SN75067: Rjn - 3 kn NOM 

The SN75064 thru SN75067 are designed for lower saturation voltages than the ULN2064 thru ULN2067. Therefore 
they dissipate less power at the same currents and operate cooler with a corresponding increase in reliability. They are 
characterized for operation from 0°C to 70°C. 

absolute maximum ratings at 25° C free-air temperature for each switch (unless otherwise noted) 

SN75064 SN75065 SN75066 SN75067 UNIT 

Collector-emitter voltage 50 80 50 80 v 
Input voltage (see Note 1) 15 15 30 30 v 
Peak collector current (see Figures 11, 12, and 131 1.5 1.5 1.5 1.5 A 

Input current 25 25 25 25 mA 

Total power dissipation at (or below) 25°C 
2075 2075 2075 2075 mW 

free-air temperature (see Note 21 

Operating free-air temperature range 0 to 70 0 to 70 0 to 70 Oto 70 oc 
Storage temperature range -55 to 150 -55 to 150 -55 to 150 -55 to 150 oc 
Lead temperature 1/16 inch (1,6 mm) 

260 260 260 260 oc 
from the case for 10 seconds 

NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/0 c. 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN75064, SrJ75055, SrJ75C65, SrJ75067 
QUADRUPLE mG~~-CUARHJT JJAfHJrJGHHJ St'lffiCHES 

electrical characteristics at 25° e free-air temperature (unless otherwise noted) 

TEST SN75064 SN75065 
PARAMETER TEST CONDITIONS 

FIGURE MIN MAX MIN MAX. 

VcEX(sus) 
Collector sustaining 

1 V1=0.4V, lc=100mA 35 50 
voltage 

VcE = 50 V 100 

Collector output VcE = 50 V, TA= 70°C 500 
le Ex 2 

cutoff current VcE = 80 V 100 

VcE = 80 V, TA= 70°C 500 

V1 = 2.4 v 2 4.3 2 4.3 

On-state Vi= 3.75 v 4.5 9.6 4.5 9.6 
ll(on) 3 

input current Vi= 5 v 
V1=12 v 
VcE=2V, le= 1 A 2 2 

On-state 
4 V1(on) VcE=2V, le= 1.5 A, 

input voltage 2.5 2.5 
See Note 3 

11 = 625 µA, le= 500 mA 1.1 1.1 

11 = 935 µA, lc=750mA 1.2 1.2 

11=1.25 mA, le= 1 A 1.3 1.3 
Collector-emitter 

VcE(sat) 5 11=2 mA, lc=1.25A, 
saturation voltage 1.4 

See Note 3 

11 = 2.25 mA, le= 1.5 A, 
1.5 

See Note 3 

VR = 50 V 50 

Clamp-diode VR=50V, TA= 70°C 100 
IR 6 

reverse current VR = 80 V 50 

VR = 80 V, TA= 70°C 100 

Clamp-diode IF= 1 A 1.75 1.75 
VF 7 

forward voltage IF= 1.5 A, See Note 3 2 2 

SN75066 SN75067 
UNIT 

MIN MAX MIN MAX 

35 50 v 

100 

500 

100 
µA 

500 

mA 
0.9 1.8 0.9 1.8 

2.75 5.2 2.75 5.2 

6.5 6.5 

v 
10 10 

1.1 1.1 

1.2 1.2 

1.3 1.3 

v 
1.4 

1.5 

50 

100 

50 
µA 

100 

1.75 1.75 
v 

2 2 

NOTE 3: These parameters must be measured on one output at a time using pulse tectiniques. tw = 10 ms, duty cycle'( 10%. 

switching characteristics at 25°e free-air temperature, Vee= 5 V 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay time, low-to-high-level output 
See Figure 8 

1 µs 

Propagation delay time, high-to-low-level output 1.5 µs 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

-'-

OPEN 

FIGURE 1-VcEX(sus) 

TEXAS INSTRUMENTS 
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OPEN 

-t 
le EX 

<J---

FIGURE 2-lcEX 

VcE 
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GENERATOR 
(see Note Al 

TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

.X>--4.,._- OP EN 

FIGURE 3-11(on) 

OPEN 

FIGURE 5-VcE(satl 

OPEN 

FIGURE 7-Vf 

----35V 
CLAMP 

68 n, 2W 

~._..,_~._.,__OUTPUT 

CL= 15 pf 
(see Note Bl 

OPEN 

FIGURE 4-Vl(on) 

OPEN 

FIGURE 6-IR 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, dutY cycle= 10%, Z 0 = 50 f2. 

B. CL includes all probe and stray capacitance. 
FIGURE 8 - SWITCHING TIMES 
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TYPES SN75084, SN75085, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

< 
I 

l 
j 
.I 
:I 
I 
!} 

BN76084, SN7150815 
INPUT CURRENT 

VI 

INPUT VOL TAOE 

TA• a•c 
12 No lo1d 

Set Fl1ur1 3 

0 
0 

V1-lnpu1 Vollage-V 

FIGURE 9 

MAXIMUM COLLECTOR CURRENT 
VI 

OUTYCYCLE 

2.0 

1.5 

1.0 

0.11 

0 10 20 30 40 60 80 70 BO 90 100 

Duty Cycle - % 

FIGURE 12 

TMS1000 

ELECTRICAL CHARACTERISTICS 
SN75088, SN715087 

TA•2&'C 
No lo1d 

INPUT CURRENT 
VI 

INPUT VOLTAOE 

611 Figure 3 

V1-lnpu1 Voluge-V 

FIGURE 10 

10 12 

THERMAL INFORMATION 
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I 

J 1.6 

MAXIMUM COLLECTOR CURRENT 
VI 

DUTY CYCLE 

~ ......... ...,,,~ ............. -.__-+-..... ' ! 1.0 t---t---t-...,.,.. __ -t--t"..-t--1---T--1 

.I 
I o.5 ~-----· 
I 
!} 

0 .__..._ ......... _.__..__._..__..._....__.___, 

0 10 20 30 40 60 60 70 BO 90 100 

Duty Cycle - % 

FIGURE 13 

TYPICAL APPLICATION DATA 

18 

15 

SN75066 

11 

10 

9 

FIGURE 15- RELAY DRIVER INTERFACE 
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UPDATE FEBRUARY 1981 

SN75064, SN75065, SN75066, SN75067, SN75068, SN75069, SN75074, SN75075 

The following changes for the ULN2064 thru ULN2069, ULN2074, and ULN2075 are being made 
to maintain interchangeability with other suppliers. To avoid the duplication of specifications 
created by these changes, the SN75064 thru SN75069, SN75074, and SN75075 are also being changed 
as shown below and on the following page. 

revised electrical characteristics for pages 122 and 130 

ULN2064 ULN2065 ULN2066 ULN2067 
TEST 

ULN2074 ULN2076 UNIT PARAMETER TEST CONDITIONS 
FIGURE 

MIN MAX MIN MAX MIN MAX MIN MAX 

11=625 µA, lc=500mA 1.1 1.1 1.1 1.1 

11=935 µA, lc=750mA 1.2 1.2 1.2 1.2 

11=1.25 mA, le= 1 A 1.3 1.3 1.3 1.3 
Collector-emitter 

5 l1=2mA, le= 1.25 A, v Vce(satl saturation voltage 1.4 1.4 
See Note 3 

11=2.25mA, le= 1.5A, 
1.5 1.5 

See Note 3 

revised electrical characteristics for pages 22 and 30 

TEST 
SN75064 SN75065 SN75066 SN75067 

PARAMETER TEST CONDITIONS SN75074 SN75075 UNIT 
FIGURE 

MIN MAX MIN MAX MIN MAX MIN MAX 
11=625 µA, lc=500mA 1.13 1.13 1.13 1.13 

11=935 µA, lc=750mA 1.25 1.25 1.25 1.25 

11=1.25 mJ\, lc= 1 A 1.4 1.4 1.4 1.4 
Collector-emitter 

l1=2mA, Vcelsatl 5 le= 1.25 A, v 
saturation voltage 1.6 1.6 

See Note 3 

11=2.25 mA, lc=1.5A, 

See Note 3 
1.7 1.7 

revised electrical characteristics for page 126 
TEST 

TEST CONDITIONS 
ULN2068 ULN2069 

PARAMETER UNIT 
FIGURE MIN MAX MIN MAX 

V1=2.4V, le= 500 mA 1.1 1.1 

V1=2.4 v. le= 750 mA 1.2 1.2 

Collector-emitter 
V1=2.4V, le= 1 A 1.3 1.3 

Vce(satl 5 V1 .. 2.4 v. le= 1.25 A, v 
saturation voltage 1.4 

See Note 3 

V1 =2.4V, lc• 1.5A, 
1.5 

See Note 3 

revised electrical characteristics for page 26 
TEST SN75068 SN75069 

PARAMETER TEST CONDITIONS UNIT 
FIGURE MIN MAX MIN MAX 

V1•2.4V, lc • 500mA 1.13 1.13 

V1•2.4V, le .. 750mA 1.25 1.25 

Collector-emitter 
V1=2.4V, lc"' 1 A 1.4 1.4 

Vce(satl 5 V1=2.4 V, le• 1.25 A, v 
saturation voltage 1.6 

See Note 3 

V1•2.4 V, lc• 1.5A, 
1.7 

See Note 3 
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FEBRUARY 1981 UPDATE 
(continued from previous page) 

REVISED THERMAL INFORMATION FOR UL!\12064 THRU ULN2069, ULN2074, AND ULN2075 
(replaces corresponding data on pages 124, 128, and 132) 
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REVISED THERMAL INFORMATION FOR SN75064 THRU SN75069, SN75074, AND SN75075 
(replaces corresponding data on pages 24, 28, and 32) 
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INTERFACE 
CIRCUITS 

TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

BULLETIN NO. DL-S 12789, NOVEMBER 1980 

• Output Collector Current ... 1.5 A Max 

• 2-W Dissipation Rating 

• High Output-Voltage Capability 

• Preamp for High Current Gain 

• Outputs Diode-Clamped for Inductive Loads 

• Common-Emitter Circuit for Current Sink 

• Inputs Compatible with TTL and 
5-Volt CMOS 

• Improved Versions of Types 
ULN2068 and ULN2069 

description 

The SN75068 and SN75069 are monolithic lnte· 
grated circuits each consisting of four high-voltage, 
high-current n·p·n cascaded transistor switches. Each 
switch includes a first stage compatible with both 
TTL and 5-volt CMOS signal levels. The second and 
third stages form uncommitted-collector outputs with 
common-cathode clamp diodes for switching inductive 
loads. 

NE 
DUAL·IN·LINE PACKAGE 

(TOP VIEW) 

HEATSINK, E, 
AND SUBSTRATE 

4C 4B Vee ,....t'-.. 3B 3C CLAMP 

CLAMP 1C 

4 & 
1B ._,__, 

HEATSINI<, E, 
AND SUBSTRATE 

NC-No Internal connection 

schematic (each switch) 

Vee 

90011 

2B NC 2C 

CLAMP The SN75068 and SN70569 can sink up to 1.5 
amperes per switch. Applications include logic 
buffers, MOS drivers, memory drivers, line drivers, 
relay drivers, hammer drivers, lamp drivers, and 
display drivers (LED and gas discharge). 

INPUT 2.5 kl! 
B o---'lw'VY---r OUTPUT 

r---~~----oc 

The SN75068 and SN75069 are designed for lower 
saturation voltages than the ULN2068 and ULN2069. 
Therefore they dissipate less power at the same 
currents, and operate cooler with a corresponding 
increase in reliability. They are characterized for 
operation from 0°C to 70°C. 

Resistor values shown are nominal. 

absolute maximum ratings at 25° C free-air temperature for each switch (unless otherwise noted) 

SN75068 SN75069 

Collector-emitter voltage 50 80 

Supply voltage, V cc (see Note 1 I 10 10 

Input voltage 15 15 

Peak collector current (see F iguras 10, 1 1, and 12) 1.5 1.5 

Total power dissipation at (or below) 25°C frea·air temperature (see Note 2) 2075 2075 

Operating free-air temperature range 0 to 70 0 to 70 

Storage temperature range -55 to 150 -55 to 150 

Lead temperature 1 /16 inch (1,6 mm) from the case for 10 seconds 260 260 

NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 

2. For operation above 25° C free.air temperature, derate total power to 1328 mW at 70° Cat the rate of 16.6 mW!° C. 

UNIT 

v 
v 
v 
A 

mW 
oc 
oc 
oc 

Copyright© 1981 by Texas Instruments Incorporated 
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TYPES SN75068. SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

electrical characteristics at 25°e free-air temperature, Vee= 5 V (unless otherwise noted) 

PARAMETER 
TEST SN75068 SN75069 

FIGURE 
TEST CONDITIONS 

MIN MAX MIN MAX 

VcEXjsufil. Collector sustaining voltage 1 Vi= 0.4 v. le= 100 mA 35 50 

VcE=50V 100 

VcE = 50 V, TA= 70°C 500 
le EX Collector output cutoff current 2 

VcE = 80V 100 

VcE=SOV, TA= 70°C 500 

V1=2.4V 250 250 
ll(on) On-state input current 3 

V1=3.75V 1000 1000 

Vl(on) On-state input voltage 4 
VcE=2V, 

See Note 3 

le= 1.5A, 
2.4 2.4 

V1=2.4V, le= 500 mA 1.1 1.1 

Vi= 2.4 v. le= 750 mA 1.2 1.2 

V1=2.4V, le= 1 A 1.3 1.3 
Collector-emitter 

VcE(satl 5 V1=2.4 v. le= 1.25 A, 
saturation voltage 1.4 

See Note 3 

V1=2.4V, le= 1.5A, 
1.5 

See Note 3 

VR = 50V 50 

VR = 50 V, TA= 70°C 100 
IR Clamp-diode reverse current 6 

VR = 80 V 50 

VR = SOV, TA= 70°C 100 

Clamp-diode forward voltage 
IF= 1 A 1.75 1.75 

VF 7 
IF= 1.5 A, See Note 3 2 2 

ice 
Supply current 

8 V1=2.4 v. le= 500 mA 6 6 
(only one switch conducting) 

NOTE 3: These parameters must be measured on one output at a time using pulse techniques. tw = 1 Oms, duty cycle.;;; 10%. 

switching characteristics at 2s0 e free-air temperature, Vee= 5 V 
PARAMETER TEST CONDITIONS MIN TYP 

Propagation delay time, low-to-high-level output 

Propagation delay time, high-to-low-level output 
See Figure 9 

PARAMETER MEASUREMENT INFORMATION 

Vee OPEN 

OPEN 

FIGURE 1-VcEX(sus) 

TEXAS INSTRUMENTS 
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OPEN 

le Ex 
4---

FIGURE 2-lcEX 

MAX 

1.5 

UNIT 

v 

µA 

µA 

v 

v 

µA 

v 

mA 

UNIT 

µs 

µs 
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lflon) 
---+ 

TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

PARAMETER MEASUREMENT INFORMATION 

Vee OPEN 
Vee OPEN 

v,----t 
f 1c 

OPEN 

GENERATOR 
(see Note Al 

FIGURE 3-ll(on) 

Vee OPEN 

FIGURE 5-VcE(sat) 

FIGURE 7-Vf 

----35V 
CLAMP 

68 n,2W 

~.__-~ .... .--OUTPUT 

TEST CIRCUIT 

CL• 15 pf 
(see Note Bl 

Vee 

* FIGURE 4-Vl(on) 

OPEN 

FIGURE 6-IR 

•cc OPEN 

FIGURE 8- lcc 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pul1e l11upplled bye generator having the followlng characteristics: PAR• 50 kHz, duty cycle• 10%, Z0 ~ 50 fl. 

B. Ct. Includes all probe and stray capacitance. 

FIGURE 9-SWITCHING TIMES 
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TYPES SN75068,: SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

<t 
I 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

c 1.5 1---t--TT-r--t--..1-+-+--+---+-~ 

a 
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~ 1.0 t---t--t--t--_c--t __ +-
8 
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E 
';:( 

i 0.5 
I 

J:! 
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FIGURE 10 

THERMAL INFORMATION 

<t 
I 

8 1.0 

E 

e x 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

N = Number of Outputs ...._-+---+----+----t 

Conducting Simultaneously 

i 0. 5 f--+--+---+-~--+-; 
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Duty Cycle "ci 

FIGURE 11 

TYPICAL APPLICATION DATA 
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FIGURE 12 
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FIGURE 13-RELAV DRIVER INTERFACE 
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INTERFACE 
CIRCUITS 

TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

BULLETIN NO. OL·S 12792, NOVEMBER 1980 

• Output Collector Current ... 1.5 A Max 

• 2-W Dissipation Rating 

• High Output-Voltage Capability 

• Output Sink- or Source-Current Capabilities 

• Input Compatible With TTL or 5-V CMOS 

• Improved Versions of Types 
ULN2074 and ULN2075 

description 

The SN75074 and SN75075 are monolithic, quad· 
ruple, high-voltage, high-current n-p·n darlington
transistor amplifier devices. They feature high-voltage 
outputs with collector-current ratings of 1.5 amperes 
for each darlington pair. 

4C 4E 

IC 1E 

NE 
DUAL·IN·LINE PACKAGE 

ITOPVIEWl 

HEATSINK AND 
SUBSTRATE 

4B r--1'-... 3B 

1B~2B 

HEATSINK AND 
SUBSTRATE 

schematic (each switch) 

3E 3C 

2E 2C 

The SN75074 and SN75075 are unique general 
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking or 
sourcing the output current. These devices offer the 
system designer the flexibility of tailoring the circuit 
to the application. Typical applications include logic 
buffers, relay drivers, lamp drivers, and hammer 
drivers. 

350 !! 
NOM 

-------o OUTPUT C 

INPUT B O-"""'"lr-_.,-1 

7.2 k!l 
NOM 

3 k!l 
NOM The SN75074 and SN75075 are designed for lower 

saturation voltages than the ULN2074 and ULN2075, 
therefore they dissipate less power at the same cur
rents, and operate cooler with a corresponding 
increase in reliability. They are characterized for 
operation from 0°C to 70°C. 

~SUBSTRATE 

absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 

ULN2074 ULN2075 UNIT 

Collector-emitter voltage 50 80 v 
Input voltage with respect to substrate 30 60 v 
Peak conector current (see Figures 9, 10, and 11 l 1.5 1.5 A 

Input current 25 25 mA 

Total power dissipation at (or below) 25°C free-air temperature (see Note 1) 2075 2075 mW 

Operating free-air temperature range 0 to 70 Oto 70 oc 
Storage temperature range -55 to 150 -55 to 150 oc 
Lead temperature 1 /16 inch (1,6 mm) from the case for 10 seconds 260 260 oc 

NOTE 1: For operation above 25° C free-air tempera tu re, derate total power to 1328 mW at 70° C at the rate of 16.6 mW!° C. 

Copyright© 19BO by Texas Instruments Incorporated 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

PARAMETER 
TEST 

TEST CONDITIONS 
SN75074 SN75075 

FIGURE MIN MAX MIN MAX 

VcEX(sus) Collector sustaining voltage 1 V1=0.4 V, lc=100mA 35 50 

V..c_E = 50 V 100 

VcE = 50 V, TA= 70°C 500 
le EX Collector output cutoff current 2 

V_c_E = 80 V 100 

VcE=BOV, TA= 70°C 500 

V1 = 2.4 V 2 4.3 2 4.3 
ll(on) On-state input current 3 

V1=3.75 V 4.5 9.6 4.5 9.6 

V_c_e = 2 V, le= 1 A 2 2 

V1(on) On-state input voltage 4 Vee= 2 v. le= 1.5 A, 
2.5 2.5 

See Note 2 

11=625 µA, le= 500 mA 1.1 1.1 

11=935 µA, le= 750 mA 1.2 1.2 

11=1.25 mA, le= 1 A 1.3 1.3 
Collector-emitter 

VcE(satl 5 11 =2mA, le= 1.25 A, 
1.4 saturation voltage 

See Note 2 

11 = 2.25 mA, le= 1.5 A, 
1.5 

See Note 2 

NOTE 2: These parameters must be measured on one output at a time using pulse techniques, tw = 10 ms, duty cycle .;; 1 0%. 

switching characteristics at 25°C free-air temperature 

PARAMETER TEST CONDITIONS MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output 1 

Propagation delay time, high-to-low-level output 
See Figure 6 

1.5 tPHL 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

FIGURE 1-VcEX(sus) 

TEXAS INSTRUMENTS 
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FIGURE 2-lcex 
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GENERATOR 
(see Note Al 

TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

PARAMETER MEASUREMENT INFORMATION 

[!>~OPEN 

FIGURE 3-11(onl 

FIGURE 5-VcE(satl 

35V 

68 n.2w 

:XJ1o---_.,.._.llll-- OUTPUT 

TEST CIRCUITS 

CL= 15 pF 
(see Note Bl 

Vee 

! 
FIGURE 4-V1(onl 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle= 10%, Z 0 = 50 n. 
B. CL includes all probe and stray capacitance. 

FIGURE 6-SWITCHING CHARACTERISTIC 
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TYPES SN75074. SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

TA• 25°c 

INPUT CURRENT 
vs 

INPUT VOLTAGE 

12 No load 
See Figure 3 
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FIGURE 9 

TMS1000 

THERMAL INFORMATION 
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FIGURE 10 

TYPICAL APPLICATION DATA 
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FIGURE 11 

FIGURE 12-RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES 
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INTERFACE 
CIRCUITS 

SERIES 75401 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL·S 12239, APHIL 1975 - REVISED DECEMBER 1976 

PERIPHERAL DRIVERS 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 

performance 
· • 2-W Dissipation Rating 

• Characterized for Use to 500 mA 

• High-Voltage Outputs 

• No Output Latch-Up at 30 V (After 
Conducting 300 mA) 

• Medium-Speed Switching 

ease-of-design 

• Circuit Flexibility for Varied Applications 
and Choice of Logic Function 

• TTL or DTL Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltage 

description 
Series 75401 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75401, SN75402, 

SN75403, and SN75404 provide AND, NANO, OR, 

and NOR drivers, respectively, (assuming positive 

logic) and are identical to SN75461 through 
SN75464 except that the package allows the output 

current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical 

applications include high-speed logic buffers, power 

drivers, relay drivers, lamp drivers, MOS drivers, I ine 

drivers, and memory drivers. Series 75401 drivers are 
characterized for operation from 0° C to 70° C. 

schematics of inputs and output 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

--~OUTPUT 

SN75401 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 
(EACH AND DRIVER) 

INPUTS OUTPUT 
i---

A B 

L L 

L H 

H L 

H H 

H - high-level 

L = low-level 

y 

L 

L 

L 

H 

positive logic: Y ~ AB 

SN75402 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 
(EACH NANO DRIVER) 

INPUTS OUTPUT 
1--

A B 

L L 

L H 

H L 

H H 

H = high-level 

L = low-level 

y 

H 

H 

H 

L 

positive logic: Y = AB 

SN75403 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 
(EACH OR DRIVER) 

INPUTS OUfPUT 

A B 

L L 

L H 

H L 

H H 

H = high-level 

L = low-level 

y 

L 

H 

H 

H 

positive logic: Y = A+B 

SN75404 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 
(EACH NOR DRIVER) 

INPUTS OUTPUT 

A B 

L L 

L H 

H L 

H H 

H = high-level 

L = low-level 

y 

H 

L 

L 

L 

positive logic: Y = A+B 

t Heat-sink pins are internally 

connected to pin 7. 
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SERIES 75401 
DUAL PERIPHERAL DRIVERS 

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

Supply voltage, Vee (see Note 1) 
Input voltage . . . . . . . 
lnteremitter voltage (see Note 2) 
Off-state output voltage 
Continuous output current (see Note 3) 
Peak output current (tw.;;;; 10 ms, duty cycle.;;;; 40%, see Note 3) 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note 4) 
Operating free-air temperature range . . . . . . 
Storage temperature range . . . . . . 
Lead temperature 1/16 inch from case for 10 seconds 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 

7V 
5.5V 
5.5V 
35V 

550mA 
1000 mA 

• . 2W 
0°C to 70°C 

-65°C to 150°C 
260°C 

3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time Interval must fall within the continuous dissipation rating. 

4. For operation above 30°C free-air temperature, refer to Dissipation Oeratlng Curves in the Thermal Information section, which 
starts on page 11. 

recommended operating conditions 

Supply voltage, Vee . . . . . 
Operating free-air temperature, TA 

MIN 
4.75 

0 

NOM MAX UNIT 
5 5.25 v 

70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TVP+ MAX UNIT 

V1H High level input voltage 2 v 
V1L Low level input voltage 0.8 v 
V1K Input clamp voltage Vee= 4.75 v, 11 = -12mA -1.2 -1.5 v 

loH High-level output current 
Vee= 4.75 v, V1H=2V, 

100 µA 
V1L = 0.8 V, VoH = 35 V 

Vee =4.75 v. IQL = 100 mA 0.15 0.4 

Vol Low-level output voltage V1H=2V, IQL = 300mA 0.36 0.7 v 
V1L = 0.8 V loL = 500mA 0.5 1 

11 Input current at maximum input voltage Vee= 5.25 v, V1=5.5V 1 mA 

l1H High-level input current Vee= 5.25V, v, = 2.4 v 40 µA 

l1L Low-level input current Vee= 5.25 v, v, = 0.4 v -1 -1.6 mA 

SN75401 V1 =5V 8 11 

leeH Supply current, outputs high 
SN75402 v, -o 13 17 

SN75403 
Vee= 5.25 v 

V1=5V 
mA 

8 11 

SN75404 V1 =O 14 19 

SN75401 V1 =O 61 76 

'eeL 
SN75402 v, = 5V 65 76 

Supply current, outputs low Vee .. 5.25V mA 
SN75403 V1 =O 63 76 

SN75404 V_i = 5 V 72 85 

+All typical values are at Vee= 5 V, TA= 25"C. 

TEXAS INSTRUMENTS 
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switching characteristics, Vee = 5 V, TA= 25°e 
TEST SN75401 SN75402 SN75403 SN75404 

PARAMETER UNIT 
CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tpLH Propagation delay time, low-to-high-level output lo"" 200 mA, 30 55 45 65 30 55 40 65 ns 

tPHL Propagation delay time, high-to-low-level output CL=15pF, 25 40 30 50 25 40 30 50 ns 

tTLH Transition time, low-to-high-level output AL= 50 .11, 8 20 13 25 8 25 8 20 ns 

tTHL Transition time, high-to-low-level output See Figure 1 10 20 10 20 10 25 10 20 ns 

Vs - 30 V, 

VoH High-level output voltage after switching lo"" 300 mA, V5-10 V5-10 V5-10 V5-10 mV 

See Figure 2 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4V 10V 

~ 
SN75401 
SN75402 ~RL=50!1 

PULSE A/B 
GENERATOR CIRCUIT IY 
(See Note Al UNDER 

B/A TEST 

__!__, r SN75403 
-'-CL= 15pF 

SN75404 

I I'""'""" 
0.4 v 

!--+- ,.5 ns i.-.+-- "10 ns 

"""' '""'~ ~ ti ~: JV 
SN75403 1.:. v ~ 10% 10% _.....!_ - - - -O V 

...... ----0.5µs 

---.J I I--- <5 ns --t I -!!"-= .. 1.Q "L 3 v 
II 90% 90% 11 

SN75402 INPUT I 1 5 v l 
SN75404 . I 10% 

I OV 

1. 1
: lPHL IPLH~ 

oumn '°" ~ ""' ""fl i 90% voH 

:~ 10% 10% -· l. v 
I I I - OL 

le--!-- lTHL H-- 1TLH 

er 
c ,. ,.. 
-a 
'" = -a 
:c 
'" 

TEST CIRCUIT VOLTAGE WAVEFORMS 
= en ,. '" ,.. = 
c ;;; 

NOTES: A. The pulse generator has the following characteristics: PAR= 1 MHz, Zout ""50 .11. 
B. CL includes probe and jig capacitance. 

= en < ..... 
'" en 

FIGURE 1-SWITCHING TIMES 
~· =Q 

en -
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SERIES 75401 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4V 5V 

~ 
1N3064 

SN76401 
SN76402 

PULSE A/B 
GENERATOR CIRCUIT 
(See Note Al UNDER 

B/A TEST 

GNO 

SN76403 

~ 
0.4V 

TEST Cl RCUIT 

14-f-<5 ns 

I I 

Vs= 30 V 

2mH 

1000 

y 
OUTPUT 

'-*-<10ns 

I I 

SN75401 INPUT ·~ SN75403 
1.5V I 

I 10% 

~ L,..9_0_% __ 3 v 

~~.5V 
____________ _.1 ... 0%...,.. I - - - - o v 

--i I I--<5 ns 
40µs 

SN75402 INPUT 3-SN75404 I 1.5V 

10% 

-----------~---1 ..J!""""=. <!Q "!.. 3 v 

~xi 
~--1_0_% __ 0 v 

OUTPUT "'-~--------------------~~ ::: 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR • 12.6 kHz, Zout • 50 n. 
B. CL Includes probe and jig capacitance. 

FIGURE 2-LATCH·UP TEST 
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INTERFACE 
CIRCUITS 

SERIES 75411 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL-S 12364, MARCH 1976 - REVISED DECEMBER 1976 

PERIPHERAL DRIVERS 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER AP~LICATIONS 

performance NE DUAL·IN-LINE PACKAGE (TOP VIEW) 

• 2-W Dissipation Rating 
• Characterized for Use to 500 mA 
• High-Voltage Outputs 
• No Output Latch-Up at 55 V (After 

Conducting 300 mA) 
• Medium-Speed Switching 

ease-of-design 

• Circuit Flexibility for Varied Applications 
and Choice of Logic Function 

• TTL or DTL Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltage 
description 

SN75411 

FUNCTION TABLE 
(EACH AND DRIVER) 

INPUTS OUTPUT 

~ v 
L L L 

L H L 

H L L 

H H H 

H = high-level 
L = low-level 

SN75412 

FUNCTION TABLE 
(EACH NANO DRIVER) 

INPUTS OUTPUT 

A B y 

L L H 

L H H 

H L H 

H H L 

positive logic: Y = AB 

Series 75411 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75411, SN75412, 
SN75413, and SN75414 provide AND, NANO, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75471 through 
SN75474 except that the package allows the output 
current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75411 drivers are 
characterized for operation from 0°C to 70°C. 

H = high-level positive logic: Y = AB 

schematics of inputs and output 

L • low-level 

SN75413 

FUNCTION TABLE 
(EACH OR DRIVER) 

INPUTS OUTPUT 

~ v 
L L L 

L H H 

H L H 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS H H H 

--~OUTPUT 

H = high-level 
L • low-level 

SN75414 

FUNCTION TABLE 
(EACH NOR DRIVER) 

INPUTS OUTPUT 

A B 

L L 

L H 

H L 

H H 

H = high-level 
L = low-level 

v 
H 

L 

L 

L 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

positive logic: V = A+B 

positive logic: V = A+B 

t Heat-sink pins are internally 
connected to pin 7. 
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SERIES 75411 
DUAL PERIPHERAL DRIVERS 

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

Supply voltage, Vee (see Note 1) 
Input voltage . . . . . . . 
lnteremitter voltage (see Note 2) 
Off-state output voltage 
C~ntinuous output current (see Note 3) 
Peak output current (tw ~ 10 ms, duty cycle~ 40%, see Note 3) 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note 4) 
Operating free-air temperature range . . . . . . 
Storage temperature range . . . . . . 
Lead temperature 1/16 inch from case for 10 seconds 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 

7V 
5.5 v 
5.5V 
70V 

550 mA 
1000 mA 

•• 2W 
0°C to 70°C 

-65°C to 150°C 
260°C 

3, Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

4. For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 11 • 

recommended operatin~ conditions 

Supply voltage, Vee . . . . . 
Operating free-air temperature, TA 

MIN 
4.75 

0 

NOM 
5 

MAX UNIT 
5.25 v 

70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High level input voltage 2 v 
V1L Low level input voltage 0.8 v 
V1K Input clamp voltage Vee= 4.75 v, 11 = -12mA -1.2 -1.5 v 

loH High-level output current 
Vee= 4.75 v, V1H=2V, 

100 µA 
V1L = 0.8 V, VoH = 70 V 

Vee= 4.75 v, loL = 100 mA 0.15 0.4 

Vol Low-level output voltage V1H=2V, IQL = 300 mA 0.36 0.7 v 
VIL= 0.8 V IQL = 500 mA 0.5 1 

11 Input current at maximum input voltage Vee= 5.25 v, V1=5.5V 1 mA 

l1H High-level input current Vee= 5.25 v, Vi = 2.4 v 40 µA 

l1L Low-level input current Vee= 5.25 v. Vi= 0.4 v -1 -1.6 mA 

SN75411 Vi= 5 v 8 11 

SN75412 Vi= 0 13 17 
leeH Supply current, outputs high Vee= 5.25 v mA 

SN75413 V1=5 v 8 11 

SN75414 V1=0 14 19 

SN75411 Vi= 0 61 76 

leeL Supply current, outputs low 
SN75412 

Vee= 5.25 v 
Vi= 5 v 65 76 

mA 
SN75413 Vi= 0 63 76 

SN75414 Vi= 5 v 72 85 

:l:All typical values are at Vee= 5 V, TA= 25°C. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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switching characteristics. Vee = 5 V. TA = 2s0 e 
TEST SN75411 SN75412 SN75413 SN75414 

PARAMETER 
CONDITIONS MIN TVP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output lo"' 200mA, 30 55 45 65 30 55 40 

tPHL Propagation delay time, high-to-low-level output CL=15pF, 25 40 30 50 25 40 30 

tTLH Transition time, low-to-high-level output RL=50!1, 8 20 13 25 8 25 8 

tTHL Transition time, high-to-low-level output See Figure 1 10 20 10 20 10 25 10 

Vs= 55V, 

VoH High-level output voltage after switching IQ"'<300mA, Vs-18 Vs-18 Vs-18 Vs-18 

See Figure 2 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 v 10V 

Rl · 501! 

..+'-sns 

~
I: JV 

SN75411 1NPUT 1.5 v I 
SN75413 I ... ~_,,_0% ___________ "-T 

i..-----0.Sµs-----.... 

,_L, 
SN75411 ~ 

L SN75412 ~ 

PULSE AIB 
GENERATOR CIRCUIT y SN75412 INPUT 
ISee Note Al UNDER 

µa_ TEST 

I -. GND 

SN75413 

I '"j'"' I 

-

0.4 v 

TEST CIRCUIT 

1---t 

- Cl= 15pF 
(See Note BJ 

SN75414 lO% -=--ov 
I. .: tPHL tPLH~ 

OU"UT '°'°'r'! '._°' "':{' g()% VoH 

:~ 10% 10% __ L v 
I I I - OL 

1--..J- tTHl H- tTLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 1 MHz, Zout "'50 Il. 
B. CL includes probe and jig capacitance. 

FIGURE 1-SWITCHING TIMES 

65 

50 

20 

20 

UNIT 

ns 

ns 

ns 

ns 

mV 

a 
c ,.. ,... .,, 
m 
:a -.,, 
:z: 
m 

:a "' Jiii m ,... :a 
a;;; 
:a"' < ...... 
mat :a.,... 
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SERIES 75411 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 v 5V 

J_, 
1N3064 SN75411 

SN75412 

PULSE A/B 
GENERATOR CIRCUIT 
(See Note A) UNDER 

B/A TEST 

GND 

SN75413 

0.4 v 

TEST CIRCUIT 

SN75411 INPUT 
SN75413 

10% 10% 

40µs 

y 

Vs= 55 V 

2mH 

180 n 

OUTPUT 

CL=15pF 

I'S"N•••BI 

.----3V 
90% 

__.,I I !.-- <5 ns 

SN75412 INPUT 3-SN75414 I 1.5V 

10% 

--------------!- I~ "!2 "!.. 3 V 

~~T 
I '\-___ 1_0_% __ 0 V 

OUTPUT \ ___ ;:_::: 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 12.5 kHz, Zout = 50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 2-LATCH-UP TEST 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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1180 

INTERFACE 
CIRCUITS 

SERIES 75416 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL-S 12481, DECEMB_ER 1976 - REVISED NOVEMBER 1980 

• Characterized for Use to 500 mA 

• No Output Latch-Up at 55 V (After 
Conducting 500 mA) 

• High-Voltage Outputs ( 100 V Typical) 

• High-Speed Switching 

• Output Clamp Diodes for Transient 
Suppression (500 mA, 70 V) 

• TTL- or MOS-Compatible Diode-Clamped 
Inputs 

• P-N-P Inputs Reduce Input Current 

• Standard Supply Voltage 

• Suitable for Hammer-Driver Applications 

• Available in the 14-Pin NE Package 

• 2-Watt Power Dissipation Capability 

description 

Series 75416 dual peripheral drivers are designed for 
use in systems that require high output voltage, high 
current, and fast switching times. The SN75416, 
SN75417; SN75418, and SN75419 provide AND , 
NANO, OR, and NOR functions respectively. The 
devices have diode-clamped inputs as well as high
current, high-voltage inductive clamp diodes on the 
outputs. Each device has a 2-watt power dissipation 
capability. 

Series 75416 drivers are characterized for operation 
from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

CLAMP 

vcc--11--

OUTPUT 

INPUT 

SN75416 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 

(EACH ANO DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

SN75417 

OUTPUT 
y 

L 

L 

L 

H 

positive logic: Y = AS 

NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 

(EACH NANO DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

SN75418 

OUTPUT 
y 

H 

H 

H 

L 

FUNCTION TABLE 

(EACH OR DRIVER) 

INPUTS OUTPUT 

A s y 

L L L 

L H H 

H L H 

H H H 

H = high level 

L =low level 

SN75419 

FUNCTION TABLE 

(EACH NOR DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 
y 

H 

L 

L 

L 

positive logic: Y = AS 

NE DUAL-IN-LINE PACKAGE (TOP VIEW) 

positive logic: Y = A + S 

NE DUAL-IN-LINE PACKAGE (TOP VIEW! 

positive logic: Y = A + S 

tHeat-sink pins are internally connected to pin 7. 

Copyright© 1980 by Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
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SERIES 75416 
DUAL PERIPHERAL DRIVERS 

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

Supply voltage, Vee {see Note 1) 
Input voltage . . . . . . . 
Continuous output current (see Note 2) 
Peak output current: tw ~ 10 ms, duty cycle~ 40% 

tw ~ 30 ns, duty cycle~ 0.002% 
Output clamp diode current . . . . . . . . . . 
Continuous total dissipation at {or below) 25°C free-air temperature (see Note 3) 
Operating free-air temperature 
Storage temperature range 

recommended operating conditions 

Supply voltage, Vee 
Operating free-air temperature 

NOTES: 1. Voltage values are with respect to network ground terminal. 

MIN 
4.75 

0 

NOM 
5 

.. 7V 

. 5.5V 
550mA 
.. 1 A 
.. 3A 
550mA 
•• 2W 

0°C to 70°C 
-65°C to 150°C 

MAX 
5.25 

70 

UNIT 
v 
oC 

2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 

3. For operation above 25°C free-air temperature, refer to Dissipation Derating curves in the Thermal Information Section, which 
starts on page 11. 

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

PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage 11 = -12 mA -0.95 -1.5 v 

IOH High-level output current 
vee=4.75 v, V1H = 2 V, 

1 100 µA 
V1L = 0.8 V, VoH=70V 

Vee =4.75 v. loL = 100 mA 0.16 0.3 

Vol Low-level output voltage V1H = 2 V, IOL = 300 mA 0.33 0.6 v 
V1L = 0.8 V, IOL = 500 mA 0.5 1.1 

V(BR)O Output breakdown voltage Vee =4.75 v, IOH = 100 µA 70 100 v 
VR(K) Output clamp diode reverse voltage Vee=4.75 v, IR= 100µ.A 70 100 v 
VF(K) Output clamp diode forward voltage Vee=4.75 v. IF= 500 mA 0.8 1.25 1.6 v 
l1H High·level input current Vee= 5.25 v, V1=5.5 V O.Q1 10 µA 

l1L Low·l{1vel input current 
A input 

Strobe S 
Vee= 5.25 v, -80 -110 

V1=0.8 V 
-160 -220 

µA 

SN75416 V1=5V 20 35 

SN75417 V1=0 20 35 
ieeH Supply current, outputs high Vee= 5.25 v mA 

SN75418 Vi= 5V 20 35 

SN75419 V1 =O 20 35 

SN75416 V1 =O 75 130 

SN75417 V1=5V 75 130 
ieeL Supply current, outputs low 

SN75418 
Vee= 5.25 v 

75 
mA 

V_l = 0 130 

SN75419 V1=5V 75 130 

t All typical values are at V cc = 5 V, TA = 25° C. 

TEXAS INSTRUMENTS 
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switching characteristics, Vee= 5 V, TA= 25°e 

SN75416 SN75417 SN75418 SN75419 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tPLH Propagation delay time, low-to-high-level output 100 200 100 200 100 200 100 200 ns 

tPH L Propagation delay time, high-to-low-level output 
CL= 30 pF, 

200 300 200• 300 200 300 200 300 ns 

tTLH Transition time, low-to-high-level output 
RL=1oon, 

50 100 50 100 50 100 50 100 ns 

tTHL Transition time, high-to-low-level output 
See Figure 1 

50 100 50 100 100 50 100 50 ns 

VoH High-level output voltage after switching 
Vs= 55 V, IQ"" 500 mA, 

Vs-11 V5-11 V5-11 Vs-11 mV 
See Figure 2 

PARAMETER MEASUREMENT INFORMATION 

~5ns ~10ns 
I I I I 35 v 

I I . 
SN75416 INPUT 
SN75418 0.7 V 

30V -----5µs 

~~~5!!~ INPUT 

"'-'"--- 0 v 

Vee 
INPUT 2.4V l 

ISN7~416 1 
SN75417t _ - - - -, 

r • I 

RL = 100 !! 

~ lTJ I I PULSE 
~ :Z GENERATOR 
~ -I (See Note A) 

I 
I 
I T

el= 30pF 

-= (See Note 8) 
OUTPUT 

8l (/) 

.i::. 
w 

_J 

OPEN 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 1 MHz, Zout = 50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 1-SWITCHING CHARACTERISTICS 
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SERIES 75416 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

PULSE 
GENERATOR 

(See Note Al 

SN75417 INPUT 
SN75419 

OUTPUT 

INPUT 2.4 v 5V 

I SN,L,. I 
SN75417 

A CIRCUIT 
UNDER 

s TEST 

SN75418 I 
GND !SUB 

I SNr19 I 
I 
I 

+ 
0.4V 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

Vs= 55 V 

2mH 

11on 

OUTPUT 

(See Note Bl rL·15pF 

i..-.t- .;;10 ns 

:
1 
- ---3V 

I 

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 2-LATCH-UP TEST 

TEXAS INSTRUMENTS 
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INTERFACE 
CIRCUITS 

SERIES 75430 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL-S 12367, MARCH 1976-REVISED AUGUST 1977 

performance 

PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT VERY HIGH SPEEDS 

• Characterized for Use to 300 mA SUMMARY OF SERIES 75430 

o No Output Latch-Up at 15 V (After 
Conducting 150 mA) 

• Very-High-Speed Switching 

ease-of-design 

• Circuit Flexibility for Varied Applications 
and Choice of Logic Function 

• TTL- or DTL-Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltages 

• P-N Junctions Protected by Silicon Nitride 

o Available in Plastic and Ceramic Packages 

description 

LOGIC OF 
DEVICE PACKAGES 

COMPLETE CIRCUIT 

SN75430 Positive-AN Dt J, N 

SN75431 Positive-AND JG,P 

srn5432 Positive-NAN D JG, p 

SN75433 Positive-OR JG,P 

SN75434 Positive-NOR JG,P 

twith output transistor base connected externally 
to output of gate. 

Series 75430 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or 

DTL logic. Diode-clamped inputs simplify circuit design. They are mechanically interchangeable with the popular 

Series 754508, Series 75460, and Series 75470 peripheral drivers. Typical applications include very-high-speed logic 

buffers, line drivers, MOS drivers, memory drivers, and power drivers. Series 75430 drivers are characterized for 

operation from 0° C to 70° C. 

The SN75430 is a unique general-purpose device featuring two standard Series 54/74 TTL gates and two uncommitted, 

high-current, high-voltage n-p-n transistors. This device offers the system designer the flexibility of tailoring the circuit 

to the application. 

The SN75431, SN75432, SN75433, and SN75434 are dual peripheral AND, NANO, OR, and NOR drivers, respectively, 
(assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n output 
transistors. 

CONTENTS 

Maximum Ratings and Recommended Operating Conditions 

Definitive Specifications 

Type SN75430 

Type SN75431 

Type SN75432 

Type SN75433 

Type SN75434 

Switching Time Test Circuits and Voltage Waveforms 

TEXAS INSTRUMENTS 
INCORPORATED 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 

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

SN76431 

SN76430 
SN75432 

UNIT 
SN75433 

SN75434 

Supply voltage, Vee (see Note 1 l 7 7 v 
Input voltage 5.5 5.5 v 
lnteremitter voltage (see Note 2) 5.5 5.5 v 
Vcc·to-substrate voltage 15 v 
Collector-to-substrate voltage 15 v 
Collector-base voltage 15 v 
Collector-emitter voltage (see Note 3) 15 v 
Emitter-base voltage 5 v 
Off-state output voltage 15 v 
Continuous collector or output current (see Note 4) 400 400 mA 
Peak collector or output current (tw.;;; 10 ms, duty cycle ..;; 50%, see Note 4) 500 500 mA 

J package 1025 

Continuous total dissipation at (or below) JG package 825 

25°C free-air temperature (see Note 5) 
mW 

N package 1150 

P package 1000 

Operating free-air temperature range 0 to 70 0 to 70 oc 
Storage temperature range -65 to 150 -65 to 150 oc 
Lead temperature 1 /16 inch from case for 60 seconds J or JG package 300 300 oc 
Lead temperature 1 /16 inch from case for 10 seconds N or P package 260 260 oc 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 
3. This value applies when the basa-amltter resistance (ReE) Is equal to or less than 500 n. 
4. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 

time interval must fall within the continuous dissipation rating. 

5. For operation above 25°C free·alr temperature, refer· to Dissipation Deratlng Curves In the Thermal Information Section, which 
starts on page 11. In the J and JG packages, SN75430 through SN75434 chips are glass-mounted. 

recommended operating conditions (see Note 6) 

Supply voltage, Vee . . . . . 
Operating free-air temperature, TA 

MIN 
4.75 

a 

NOM MAX UNIT 
5 5.25 v 

70 °e 

NOTE 6: For the SN75430 only, the substrate (pin 8) must always· be at the most-negative device voltage for proper operation, 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 e DALLAS, TEXAS 75265 
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schematic 

lA 

G 

2A 

Resistor values shown are nominal. 

TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2A 2Y 28 2e 2E SUB 

G 1A 1Y 18 1e lE GND 

positive logic: Y = AG (gate only) 
e =AG (gate and transistor) 

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

TTL gates 

PARAMETER TEST CONDITIONS MIN TYP:I: MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage Vee= 4.75V, 11 =-12mA -1.5 v 

VoH High-level output voltage 
Vee =4.75 v, V1L = 0.8 V, 

2.4 3.3 v 
IQH = -400µA 

VoL Low-level output voltage 
Vee= 4.75 v, 
loL = 16 mA 

V1H=2V, 
0.22 0.4 v 

input A 1 
11 Input current at maximum input voltage Vee= 5.25 v, V1=5.5 v mA 

input G 2 

input A 40 
l1H High-level input current 

input G 
Vee= 5.25 v, V1 = 2.4 v 

80 
µA 

input A -1.6 
l1L Low-level input current Vee= 5.25 v, Vi= 0.4 v mA 

input G -3.2 

los Short-circuit output current§ Vee= 5.25 v -18 -55 mA 

leeH Supply current, outputs high Vee= 5.25 v, V1 =O 2 4 mA 

leeL Supply current, outputs low Vee= 5.25 v, V1 =5V 6 11 mA 

+All typical values are at V cc= 5 V, TA = 25° C. 
§Not more than one output should be shorted at a time. 

TEXAS INSTRUMENTS 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 

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

output transistors 

PARAMETER TEST CONDITIONS 

V(BRICBO Collector-Base Breakdown Voltage le• 100 µA, le· o 
V(BRICER Collector-Emitter Breakdown Voltage IC• 100µA, ReE • 600 n 
V(BRIEBO Emitter-Base Breakdown Voltage IE• 100µA, le" o 

Vee· 3 v, le• 100 mA, 

TA• 25°C 

Vce•3V, le• 300 mA, 

hFE Static Forward Current Transfer Ratio 
TA• 25°C 

See Note 7 
Vee· 3 v, le• 100 mA, 

TA= 0°C 

Vee .. 3 v, le" 300 mA, 
TA= 0°C 

le• 10 mA, lc .. 100mA 
Vee Base-Emitter Voltage See Note 7 

le= 30mA, le= 300 mA 

Vcetsatl Collector-Emitter Saturation Voltage 
le= 10mA, le= 100 mA 

le= 30mA, le= 300mA 
See Note 7 

t All typical values are at Vee= 5 V, TA= 25°e. 
NOTE 7: These parameters must be measured using pulse techniques. tw = 300 µs, duty cycle.:; 2%. 

switching characteristics, Vee= 5 V, TA= 25°e 
TTL gates 

PARAMETER 
TEST 

FIGURE 

tPLH 
Propagation delay time, 

low-to-high-level output 

Propagation delay time, 
1 

tPHL 
high·to-low-level output 

output transistors 

PARAMETER 
TEST 

FIGURE 

td Delay time 

tr Rise time 
2 

ts Storage time 

tf Fall time 

TEST CONDITIONS 

CL• 16 pF, RL • 400 n 

TEST CONDITIONS:!: 

le= 100 mA, IB(1) = 20 mA, 

1et2l • -40 mA, VeEloff) .. -1 v, 
CL• 15pF, RL"' 50 n 

:I: Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 

gates and transistors combined 

PARAMETER 
TEST 

TEST CONDITIONS 
FIGURE 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output 
3 

le"" 100 mA, CL= 15 pF, 

tTLH Transition time, low-to-high-level output RL = 50 n 
tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 4 
Vs= 15 V, le"' 150 mA, 

Ree= 500 n 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 e DALLAS, TEXAS 75265 

MIN TYPt MAX UNIT 

15 v 
16 v 
6 v 

25 

30 

20 

25 

0.85 , 
v 

1.05 1.2 

0.25 0.4 v 
0.5 0.7 

MIN TYP MAX UNIT 

9 20 ns 

7 13 ns 

MIN TYP MAX UNIT 

7 14 ns 

10 19 ns 

7 16 ns 

6 16 ns 

MIN TYP MAX UNIT 

15 26 ns 
15 26 ns 

7 12 ns 

9 15 ns 

Vs-10 mV 
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TYPE SN75431 
DUAL PERIPHERAL POSITIVE-AND DRIVER 

logic 

FUNCTION TABLE 
(EACH DRIVER) 

A B y 

L L L (on state) 

L H L (on state) 

H L L (on state) 

H H H (off state) 

H • high level, L • low level 

schematic (each driver) 

A 

R11l1tor v1lu111hown are nominal. 

JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

positive logic: Y = AB 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONS MIN TYP; MAX UNIT 

V1H High-level Input voltage 2 v 
V1L Low-level Input voltage a.a v 
V1K Input clamp voltage Vee· 4.75 v, 11 • -12 mA -1.5 v 

loH High-level output current 
Vee .. 4.75 v, 
VoH•15V 

V1H • 2 V, 
100 µ.A 

Vee - 4.75 v, V1L•0.8V, 
0.25 0.4 

VoL Low-level output voltage 
loL • 100 mA v 
Vee .. 4.75 v, V1L=0.8V, 

0.5 0.7 
IOL = 300 mA 

11 Input current at maximum input voltage Vee= 5.25 v. v 1=5.5 v 1 mA 

l1H High-level input current Vee= 5.25 v. V1 = 2.4 V 40 µ.A 

l1L Low-level input current Vee= 5.25 v. V1 = 0.4 V -1 -1.6 mA 

leeH Supply current, outputs high Vee= 5.25 v. V1=5V 7 11 mA 

ieeL Supply current, outputs low Vee= 5.25 v. V1 -0 52 65 mA 

*All typical values are at Vee = 5 V, TA = 25° e. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER 
TEST 

FIGURE 
TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 10 20 ns 

tPHL Propagation delay time, high-to-low-level output 
3 

lo"" 100 mA, eL=15pF, 17 25 ns 

tTLH Transition time, low-to-high-level output RL = 50 n 5 8 ns 

tTHL Transition time, high-to-low-level output 8 12 ns 

VoH High-level output voltage after switching 4 Vs= 15V, lo=o150mA Vs-10 mV 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPE SN75432 
DUAL PERIPHERAL POSITIVE-NANO DRIVER 

logic 

FUNCTION TABLE 
(EACH DRIVER) 

A B v 
L L H (off state) 

L H H (off state) 

H L H (off state) 

H H L (on state) 

H • high level, L •low level 

schematic (each driver) 

A 

Resistor values shown are nominal. 

JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

p~sitive logic: Y = AB 

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

PARAMETER TEST CONDITIONS MIN TYP:t: MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
VIK Input clamp voltage Vee= 4.75 v, 11 = -12 mA -1.5 v 

IOH High-level output current 
Vee= 4.75 v. 
VoH=15V 

VIL= 0.8 V, 
100 µA 

Vee= 4.75 v, V1H=2V, 
0.25 0.4 

Vol Low-level output voltage 
IOL = 100 mA v 
Vee= 4.75 v. V1H=2V, 

0.5 0.7 
loL = 300 mA 

11 Input current at maximum input voltage Vee= 5.25 v. V1=5.5V 1 mA 

l1H High-level input current Vee= 5.25 v, V1=2.4V 40 µA 

l1L Low-level input current Vee= 5.25 v, V1=0.4V -1 -1.6 mA 

ieeH Supply current, outputs high Vee= 5.25 v. Vi= 0 11 14 mA 

ieeL Supply current, output~ low Vee= 5.25 v, V1=5 v 56 71 mA 

+All typical values are at V CC= 5 V, TA= 25° C. 

switching characteristics, V cc = 5 V, TA = 25° C 
TEST 

PARAMETER 
FIGURE 

TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 15 25 ns 

tPHL Propagation delay time, high-to-low-level output lo,., 100 mA, eL=15pF, 19 25 ns 

Transition time, low-to-high-level output 
3 

RL = 50 n 8 tTLH 5 ns 

tTHL Transition time, high-to-low-level output 8 12 ns 

VoH High-level output voltage after switching 4 Vs=15V, lo,., 150 mA Vs-10 mV 

TEXAS INSTRUMENTS 
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TYPE SN75433 
DUAL PERIPHERAL POSITIVE-OR DRIVER 

logic 

FUNCTION TABLE 
(EACH DRIVER) 

A B v 
L L L (on state) 

L H H (off state) 

H L H (off state) 

H H H (off state) 

H =high level, L =low level 

schematic (each driver) 

Resistor values shown are nominal. 

JG OR P 
DUAL-IN-LINE P,ACKAGE (TOP VIEW) 

18 

positive logic: V = A+ 8 

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

PARAMETER TEST CONDITIONS MIN TVP+ MAX UNIT 

V1H High-level input voltage 2 v 

V1L Low-level input voltage 0.8 v 

VIK Input clamp voltage Vee= 4.75 v. 11 = -12 mA -1.5V 

IQH High-level output current 
Vee= 4.75 v. V1H=2V, 

100 µA 
VoH=15V 

Vee= 4.75V, V1L = 0.8 V, 
0.25 0.4 

VoL Low-level output voltage 
loL = 100 mA 

v 
Vee= 4.75 v. v 1L = o.8v, 

0.5 0.7 
IQL = 300 mA 

11 Input current at maximum input voltage Vee= 5.25 v. V1 = 5.5 V 1 mA 

l1H High-level input current Vee= 5.25 v. V1 = 2.4 V 40 µA 

l1L Low-level input current Vee= 5.25 v. V1 = 0.4 V -1 -1.6 mA 

ieeH Supply current, outputs high Vee= 5.25 v. V1=5V 8 11 mA 

ieeL Supply current, outputs low Vee= 5.25 v. V1 =O 54 68 mA 

+All typical values are at V CC = 5 V, TA = 25° C. 

switching characteristics, Vee= 5 V, TA= 25°e 
TEST 

PARAMETER 
FIGURE 

TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 10 20 ns 

tPHL Propagation delay time, high-to-low-level output lo"' 100mA, eL=15pF, 15 25 ns 

Transition time, low-to-high-level output 
3 

RL = 50 n. 8 trLH 3 ns 

tTHL Transition time, high-to-low-level output 9 12 ns 

VoH H igh·level output voltage after switching 4 Vs=15V, lo"'150mA V5-10 mV 

TEXAS INSTRUMENTS 
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TYPE SN75434 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 

logic 

FUNCTION TABLE 
(EACH DRIVER) 

A B y 

L L H (off state) 

L H L (on state) 

H L L (on state) 

H H L (on state) 

H = high level, L = low level 

schematic (each driver) 

Resistor values shown are nominal. 

JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

positive logic: Y = A+8 

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

PARAMETER TEST CONDITIONS MIN TYP:t: MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage Vee= 4.75 v, 11 = -12 mA -1.5 v 

loH High-level output current 
Vee= 4.75 v. VIL= 0.8 V, 

100 µA 
VoH=15V 

Vee= 4.75 v, V1H=2V, 
0.25 0.4 

Vol Low-level output voltage 
IOL = 100 mA v 
Vee= 4.75 v, V1H=2V, 

0.5 0.7 
loL = 300 mA 

11 Input current at maximum input voltage Vee= 5.25 v. V1 = 5.5 V 1 mA 

l1H High-level input current Vee= 5.25 v. V1=2.4V 40 µA 

l1L Low-level input current Vee=5.25V, V1=0.4\/ -1 -1.6 mA 

leeH Supply current, outputs high Vee= 5.25 v. V1=0 13 17 mA 

ieeL Supply current, outputs low Vee= 5.25 v, V1=5 V 61 79 mA 

+All typical values are at Vee= 5 V, TA= 25°e. 

switching characteristics, Vee= 5 V, TA= 25°e 
TEST 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
FIGURE 

tPLH Propagation delay time, low-to-high-level output 13 25 ns 

tPHL Propagation delay time, high-to-low-level output lo"" 100 mA, eL=15pF, 17 25 ns 

Transition time, low-to-high-level output 
3 

RL = 50 n 8 tTLH 5 ns 

tTHL Transition time, high-to-low-level output 8 12 ns 

VoH High-level output voltage after switching 4 Vs=15V, lo"' 150mA Vs-10 mV 

TEXAS INSTRUMENTS 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 V Vee OUTPUT 5V 

I+--+!- "' 5 ns I I 
_____ 1 : 

90% I 

----i- .;;; 10 ns 

1..------JV 
90% 

INPUT I 

PULSE 
GENERATOR ..-----4 
(See Note Al 

OUTPUT 

----VoL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 1 MHz, Zout"" 50 fl. 
B. CL include probe and jig capacitance, 

C. All diodes are 1N3064. 

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN75430 ONLY) 

INPUT -1V 5V 

PULSE 
GENERATOR t------11----"Afv---!

I
CL•15pF 

, '"""""' 
(See Note A) 

6Hl 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle.;; 1 %, Zout ""50 fl. 
B. CL includes probe and jig capacitance. 

FIGURE 2-SWITCHING TIMES, EACH TRANSISTOR (SN75430 ONLY) 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

loo-o+- < 10 "' 
I I 

j },...:-:-----3 v 

,._;,;.;.;.... __________ ,_o%_,Y: ··_ - - - - - --o v 
I 

- I r<lOns 
:------------9-0%~'--/-1- - - - -- --3 v 

I I 
I 
I 

I 10% av 
r- IPLH i 

I I 
50% I rl 90% VoH 

1031 
:---------------'

1 
I- --VoL 

i-o--l-•TLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout"" 50 U. 
B. When testing SN75430, connect output Y to transistor base and ground the substrate terminal. 
C. CL includes probe and jig capacitance. 

PULSE 
GENERATOR 
(See Note Al 

FIGURE 3-SWITCHING TIMES OF COMPLETE DRIVERS 

Vs= 15V 

INPUT 2.4 v 5V 

I 
'430 
'431 
'432 

CIRCUIT 
UNDER 
TEST 

(See Note Bl 

'433 GND ISUB 

'434 I 

~ 
I 
I 

0.4 v .:}. 

TEST Cl RCUIT 

INPUT 

'430 
'431 
'433 

----1 I'-"- <5 ns -..; 1-- ,,;;10 ns 

I I I '------3V 

90% I wi90% 
1.5V I I I I 1.5V 

I 10% 10% I I-------------" 1---------ov 
------4oµs ------I 

----e.I I i--<5 ns -----! I r-<:10 ns 

INPUT J: : ir-90-%----------90,,..,..,.,%~-: :--------
3 

V 

'432 I 1.5V 1.5V I 

'434 10% 10% 0 v 

OUTPUT \.___ _ ___,,r::: 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 U. 
B. When testing SN75430, connect output Y to transistor base with a 500-U resistor from there to ground, and ground the substrate 

terminal. 
C. CL includes probe and jig capacitance. 

FIGURE 4-LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE 
CIRCUITS 

• Low Saturation Voltage 

• Very Low Power Requirements 

• Very Low Input Current 

• Characterized for Use to 500 mA 

• No Output Latch-Up at 35 V 
(After Conducting 500 mA) 

• High-Voltage Outputs (70 V Min) 

• Output Clanip Diodes for Transient 
Suppression (500 mA, 70 V) 

• TTL- or MOS-Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltage 

• Suitable for Hammer-Driver Applications 

• 2-W Power Package 

• Low Re JA ... 60° C/W 
• Low ReJC ... 10°C/W 

description 

The SN75437 Quad peripheral driver is designed for 
use in systems that require high current, high voltage, 
and high power. The SN75437 provides NAND drivers. 
These devices have diode-clamped inputs as well as 
high-current, high-voltage clamp diodes on the outputs. 

schematic of inputs and functional block diagram 

EQUIVALENT OF EACH INPUT 

Vcc-----411~ 

INPUT 

TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 

Y1 

D1 

Y2 

HEATSINK{ 
AND 
GND 

ENABLE 
G 

Y3 

D2 

Y4 

BULLETIN NO. DL-S 12795, DECEMBER 1980 

NE DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

FUNCTION TABLE 

(EACH NANO DRIVER) 

INPUTS OUTPUT 

A G v 
L x H 

x L H 

H H L 

H =high level, L =low level 

X = irrelevant 

Al 

A2 

G 

}

HEATS INK 
AND 
GND 

Vee 

A3 

A4 

FUNCTIONAL BLOCK DIAGRAM 

TO THREE 
OTHER DRIVERS 
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TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 

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

Supply voltage, Vee (see Note 1) .............................................. . 7V 
... 5.5 v Input voltage ........................................................ . 

Output current (see Note 2) ......................... , ............... . 
Output clamp diode current ......................................... . 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) ....... . 
Operating free-air temperature ........................................... . 
Storage temperature range ............................................... . 
Lead temperature 1/16 inch from case for 60 seconds: JG package .................... . 

600 mA 
600 mA 

2075 mW 
0°C to 70°e 

-65°C to 150°C 

Lead temperature 1/16 inch from case for 10 seconds: P package ............................ . 
300°C 
250°C 

recommended operating conditions 

Supply voltage, Vee .................... · . · · · · · · · · · · · · · · · · · · · · · · 
Operating free-air temperature, TA ........................... . 

NOTES: 1. Voltaao values are with respect to network ground terminal. 

MIN NOM MAX UNIT 
4.75 

0 
5 5.25 

70 
v 
oc 

2. All sections of this quad circuit may conduct rated current simultaneously, however powor dissipation overagod over a short time 
Interval must fall within the continuous dissipation ratings. 

3, For operation above 26°e free-air temperature, derate linearly to 1328 mW at 70°e at the rate of 16.6 mWl°e. 

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

PARAMETER TEST CONDITIONS MIN TV Pt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
VIK Input clamp voltage Vee= 4.75 v, 11=12 mA 0.9 1.5 v 

loH High-level output current 
Vee= 4.75 v, V1H=2V, 

1 100 µA 
V1L = 0.8 V, VoH = 70 V 

l loL = 200 mA 0.15 0.5 

Vol Low-level output voltage 
Vee= 4.75 v, 

l loL = 400 mA 0.30 0.6 v 
V1H = 2 V 

loL = 500 mA 0.45 0.7 

VJJJR.lO Output breakdown voltage Vee= 4.75 v, loH=100µA 70 100 v 
VR{DJ. Output clamp diode reverse voltage Vee= 4.75 v, IR=100µA 70 100 v 
VF(D) Output clamp diode forward voltage Vee= 4.75 v, IF= 500 mA 0.6 1.2 1.6 v 
l1H High-level input current Vee= 5.25 v, V1 = 5.25 V 0.01 10 µA 

l1L Low-level input current Vee= 5.25 v, V1 = 0.8 V -0.5 -10 µA 

ieeH Supply current, outputs high Vee= 5.25 v, V1=0 40 65 mA 

ieeL Supply current, outputs low Vee= 5.25 v, V1=5 V 40 65 mA 

t All tYPical values are at Vee= 5 V, TA= 25°e. 

switching characteristics, Vee= 5 V, TA= 25°e 

PARAMETER~ TEST CONDITIONS MIN TVP MAX UNIT 

tPLH ·Propagation delay time, low-to-high-level output 750 ns 

tPHL Propagation delay time, high-to-low-level output eL=.30pF, RL = 60 n, 750 ns 

tTLH Transition time, low-to-high-level output See Figure 1 200 ns 

tTHL Transition time, high-to-low-level output 200 ns 

VoH High-level output voltage after switching 
Vs=35V, lo"' 500 mA, 

Vs-10 mV 
See Figure 2 

TEXAS INSTRUMENTS 
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TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT 30 v '[j'-- -, 
I 
I 

11"!1 5µs---~-.. 
~I i.-.;;5ns --..I I ;......;;10ns 

(I 2.7V 2.7V :r,----3.0V 

CIRCUIT 
PULSE G/A I UNDER 

GENERATOR ~I-----. TEST 
(See Note Al 

I 

~-

TEST CIRCUIT 

--------OUTPUT 

I 
I 
I 

_J 

'::"OPEN 

INPUT I 1.5V I 
I I 
I I av 

OUTPUT 

I I 

1'111----....+-~tPHL IPLH ..... ~:-'"" VoH 
90% I 90% 

50% 50% 

I 10% 10% I :- -- voL 

I I 
~ i"'l"-'THL --.: :.-'TLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 100 kHz, Zout = 50 .\1. 

B. CL includes probe and jig capacitance. 

FIGURE 1-SWITCHING CHARACTERISTICS 

INPUT 

PULSE A 
GENERATOR ~----"'"I 

(See Note Al 

2.4 v 

5V 

CIRCUIT 
UNDER 

TEST 

I 
!SUB 

I 
I 

..L 

TEST CIRCUIT 

Vs= 35 V 

INPUT 
OUTPUT 

CL= 15 pF 

I 
(See Note Bl 

OUTPUT \ ___ c~:: 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 12.5 kHz, Zout = 50 .\1. 

B. CL includes probe and jig capacitance. 

FIGURE 2-LATCH-UP TEST 
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INTERFACE 
CIRCUITS 

TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 

BULLETIN NO. DL-S 12479, DECEMBER 1976-REVISED AUGUST 1977 

• JORN 

• 
Characterized For Use To 100 mA 

No Output Latch-Up at 20 V (After 
Conducting 100 mA) 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

• High-Speed Switching 

• Positive OR Logic 

• Versatile Interface Circuits for Use 
Between ECL and High-Current, High
Voltage Systems 

• Inputs are Compatible with Series 10000 
ECL and Other Similar ECL Families 

• Standard Supply Voltages 

description 

NC NC 2Y 2A 2B 

NC-No internal connection 

FUNCTION TABLE 

INPUTS 

The SN75441 is a monolithic dual Eel-compatible 
peripheral driver and interface circuit. The device 
accepts standard input signals from Eel families and 
provides high-current and high-voltage output levels 
suitable for driving MOS and TTL circuits. Typical 
applications include high-speed logic buffers, I ine 
drivers, MOS drivers, and memory drivers. DIFFERENTIAL LOGIC LEVEL 

The device has one in-phase and two out-of-phase 
Eel-compatible inputs per driver. By proper 
connections of the inputs, the SN75441 may be used 
three ways: positive-OR gate, differential Eel line 
receiver, or inverting gate. Some applications require 
one input per gate to be connected to an externally 
generated Eel reference voltage, Vss-

The SN75441 operates from two standard supplies, 
the TTL Vee supply and the Eel VEE supply, and 
is characterized for operation from 0°C to 70°e. 

schematics of inputs and outputs 

(More positive of A or B)-C A 

L 

H IV10;;. 150 mV) H 

H 

? (-150 mV.;;; V10.;;; 150 mVI x 
L IV10.;;; -150 mV) L 

H; high level, L; low level, X ; irrelevant 
See additional function tables in Figure 3. 

.---------------r-----------~ EQUIVALENT OF INPUTS TYPICAL OF BOTH OUTPUTS 

Vcc1-----

c 

A ---~OUTPUT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

B c 
H L 

L L 

H L 

x x 
L H 

2C vcc1 

OUTPUT 
y 

H 

INDETERMINATE 

L 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 

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

Supply voltage range of V cc (see Note 1) 
Supply voltage range of VEE ..... 
Negative voltage at Vee with respect to VEE 
Input voltage range . . . . . . . . . . 
Negative voltage at any input with respect to VEE 
Differential input voltage 
Off-state output voltage 
Output current 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

J package . . . . . . . 
N package . . . . . . . 

Operating free-air temperature range 
Storage temperature range 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1 /16 inch from case for 10 seconds: N package 

NOTES : 1, Vol toge values are with respect to network ground term lnel unless otherwise noted. 

-0.5 V to 7 V 
-7 V to 0.5 V 

-0.5 v 
-7 V to 0.5 V 

-1V 
. 5.5 v 

30 v 
150mA 

1025 mW 
1150mW 

0°C to 70°C 
-65°C to 150°C 

300°C 
. . . . 260°C 

2, For operation above 25°C free·elr temperature, refer to the Dlnlpetlon Deretlng Curves In the Thermal Information Section, 

which starts on page 11. In the J package, the SN7G441 chip 11 glen-mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 
Supply voltage, Vee 4.75 5 5.25 v 
Supply voltage, VEE -4.68 -6.2 -6.72 v 
Operating free-air temperature, TA 0 70 "e 

definition of input logic levels (see Note 3) 

B A 

PARAMETER (Least (Most UNIT 

Positive) Positive) 

V1H High-level input voltage at any input -1.5 -0.7 v 
VJL Low-level input voltage at any input VEE VJH-150 mV 

VJDH High-level differential input voltage (see Note 3) 150 mV 

VJDL Low-level differential input voltage (see Note 3) -150 mV 

NOTE 3: Differential Input voltage Is the voltage at the more positive Inverting Input (A or 8) with respect to the non Inverting Input (C) of the 

same gate. 

TEXAS INSTRUMENTS 
INCORPORATED 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 

electrical characteristics over recommended ranges of Vee. VEE· and operating free-air temperature (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TV Pt MAX UNIT 

IQH High-level output current Vee a 4.75 V, V10H • 150 mV, VQH •30V 100 µA 

VQL Low-level output voltage Vee .. 4.75 v, V10L .. -150 mV lloL .. 10 mA 
floL .. 100 mA 

0.15 0.3 v 
0.35 0.5 

l1H High·level input current 
VEE• -5.72 V, V1 = -0.7 V, 

All other inputs at -5.72 V 
300 800 µA 

l1L Low-level input current 
VEE= -5.72 V, lv 1 = -2 v -10 

All other inputs at -0.7 V _fv 1 = -5.72 v -100 
µA 

lce(Hl 
Supply current from Vee. Vee= 5.25 v, VEE = -5.72 V, 

15 22 
all outputs high All A and B inputs at -0.7 V, 

mA 

IEE(HI 
Supply current from VEE· Both e inputs at -2 V, 

-21 -30 
all outpus high No load, TA= 25°C 

lce(L) 
Supply current from Vee. Vcc=5.25V, VEE= -5.72 V, 

40 56 
all outpus low All A and B inputs at -2 V, 

Supply current from VEE· Both C inputs at -0.7 V, 
mA 

IEE(L) 
all outputs low No load, TA= 25°C 

-21 -30 

t All typical values are at Vee= 5 V, VEE= -5.2 V, and TA= 25°C. 

switching characteristics, Vee= 5 V, VEE= -5.2 V, TA= 25°e 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

tTLH Transition time, low·to·high·level output 7 12 ns 

tTHL Transition time, high·to·low-level output eL=15pF, RL=50n, 11 16 ns 

tPLH Propagation delay time, low-to-high-level output lo"' 100 mA, See Figure 1 19 25 ns 

tpHL Propagation delay time high·to·low·level output 22 30 ns 

VoH High-level output voltage after switching 
Vs= 20 V, lo"" 1oomA, 

Vs-20 mV 
See Figure 2 

PARAMETER MEASUREMENT INFORMATION 

INPUT 5V 5V 

Vee 

PULSE 
GENERATOR 
!Sea Note A) CIRCUIT 

INPUT 

r--t-""5 ns iT.;;;5 ns 

10%1 : 1(1903 0.9V 

-1.3V : I -1.3V 

I 10% 10% I I ..,_.;.;.;;;.... _______ ...;.:.;.;.Ji_:- - - - - ---1.7 V 

------0.5µs-----
UNDER 
TEST 

-2V -1.3V '::' -5.2 v '::' 

1.-tPHL-i le--tPLH--l 
I I 

90%~ n-: 90% VoH 
:':% 50% I 
I _ 10% 10% I 
I !lo,-------------1 ..,.---voL 
i.-+--tTHL 1.-.1-trLH 

OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A, The pulse generator has the following characteristics: PR R = 1 MHz, Zout "' 50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 1 - SWITCHING TIMES, EACH DRIVER 
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TYPE SN76441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 

PARAMETER MEASUREMENT INFORMATION 
INPUT 

PULSE 
GENERATOR ..._...__ ___ -a 
(See Note Al 

-2 V -1.3V 

SV 

Vee 

CIRCUIT 
UNDER 

TEST 

-:"" -5.2V 

Vs• 20V 

TEST CIRCUIT 

--I t-- < 5 ns ---1 ~.;;; 5 ns 

go~' I 1{1 L90% o.9 v 
INPUT -1.3 V ~ ~ -1.3 V 

: ,._ _ _,10.-%'"----------'1.;..0%;.;.J!-:- - - - - -1.7 v 

-----40µs----41 

VoH 

CL= 15 pf 

I-

(See Note B) 

OUTPUT 

'------------'·-- - -VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PR R = 12.5 kHz, Zout"" 50 .n. 
B. CL includes probe and jig capacitance. 

FIGURE 2-LATCH-UP TEST, EACH DRIVER 

TYPICAL APPLICATION DATA 

positive-OR gate inverting gate 

:P.-(y c«Y 
FUNCTION TABLE -;:;- y = c ";" 

CONFIGURATION 
INPUTS OUTPUT FUNCTION TABLE 

A B c y 
INPUTS OUTPUT 

L L Vss L CONFIGURATION 
A B c y 

Cat VBB H x Vss H 

x H Vss H 
Vss Vss L H 

A and Bat Vss 
Vss Vss H L 

A at Vss. Vss L L H 

differential ECL line receiver B connected low Vss L H L 

C •A '"d/o': =t>-<:y Bat Vss. L Vss L H 

A connected low L Vss H L 

The one in-phase (C) and two out-of-phase (A and Bl 
inputs per driver permit much flexibility when using 
the SN75441. By connecting the correct input to an 
externally generated VBB (ECL reference supply 
vc!t~ge), pos!th.'e-0 R g:!te or !nvert!na !]rttP. funr:tions 
may be obtained. The VBB reference voltage may be 
generated by connecting the output of any ECL gate 
to its out-of-phase input, by using the VBB pin of 
certain ECL devices such as SN10115, or by other 
methods. By driving the correct inputs differentially, 
these devices may be used as differential ECL line 
receivers and no VBB reference voltage is required. 
An unused out-of-phase input may be connected 

Y=c 

FUNCTION TABLE 

INPUTS OUTPUT 
CONFIGURATION 

A B c y 

A and B connected H H L H 

together L L H L 

A not used but L H L H 

connected low L L H L 

B not used but H L L H 

connected low L L H L 

H = high level, L = low level, x = irrelevant low or connected to the other out-of-phase input 
v 88 = Reference Supply voltage for SN10000 series ECL. of the same gate in many applications. 

FIGURE 3-FUNCTIONS 
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INTERFACE 
CIRCUITS 

SERIES 75446 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL-S 12630, DECEMBER 1978 - REVISED NOVEMBER 1980 

• Very Low Power Requirements 

• Very Low Input Current 

• Characterized for Use to 350 mA 

• No Output Latch-Up at 50 V (After 
Conducting 300 mA) 

• High-Voltage Outputs (70 V Min) 

• 

• 

• 
• 

Output Clamp Diodes for Transient 
Suppression (350 mA, 70 V) 

TTL- or MOS-Compatible Diode-Clamped 
Inputs 

Standard Supply Voltage 

Suitable for Hammer-Driver Applications 

description 

Series 75446 dual peripheral drivers are designed for 
use in systems that require high current, high voltage, 
and fast switching times. The SN75446, SN75447, 
SN75448, and SN75449 provide AND, NANO, OR, 
and NOR drivers, respectively. These devices have 
diode-clamped inputs as well as high-current, high
voltage inductive-clamp diodes on the outputs. 

Series 75446 drivers are characterized for operation 
from 0° C to 70° C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Vee----
CLAMP 

OUTPUT 

INPUT 

SN75446 JG OR P DUAL-IN-LINE PACKAGE 

FUNCTION TABLE ITOP VIEWI 

(EACH AND DRIVERI vcc 2A 2v CLAMP 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 

y 

L 

L 

L 

H 

SN75447 
FUNCTION TABLE 

(EACH NANO DRIVERI 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 

y 

H 

H 

H 

L 

SN75448 
FUNCTION TABLE 

(EACH OR DRIVERI 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 

y 

L 

H 

H 

H 

SN75449 
FUNCTION TABLE 

(EACH NOR DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 
y 

H 

L 

L 

L 

GND 

positive logic: Y = AS 

JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

Vee 2A 2Y CLAMP 

1A GND 

positive logic: Y =AS 

JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

positive logic: Y = A + S 

JG OR P DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

Vee 2A 2Y CLAMP 

positive logic: Y = ATS 

Copyright© 1980 by Texas Instruments Incorporated 
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SERIES 75446 
DUAL PERIPHERAL DRIVERS 

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

Supply voltage, Vee (see Note 1) 

Input voltage . . . . . 

Output current (see Note 2) . . . 
Output clamp diode current 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

JG package 
P package 

Operating free-air temperature 

Storage temperature range 
Lead temperature 1 /16 inch from case for 60 seconds: JG package 
Lead temperature 1 /16 inch from case for 10 seconds: P package 

recommended operating conditions 

Supply voltage, Vee 
Operating free-air temperature 

NOTES: 1. Voltage values are with respect to network ground terminal. 

MIN 
4.75 

0 

.. 7 v 

. 5.5 v 
400 mA 
400 mA 

825 mW 
1000 mW 

0°C to 70°C 

-65°C to 150°C 
300°C 

. . .. 260°C 

NOM 
5 

MAX UNIT 
5.25 v 

70 °C 

2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 

interval must fall within the continuous dissipation ratings. 

3. For operation above 25"~ free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 

starts on page 11. In the JG package, SN75446 through SN75449 chips are glass-mounted. 

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

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

V1H High-level input voltage 2 v 
V1L Low-level input voltage 0.8 v 
V1K Input clamp voltage 11 = -12 mA -0.9 -1.5 v 

loH High-level output current 
Vee= 4.75 v. V1H=2V, 

1 100 µA 
V1L = 0.8 V, VoH = 70 V 

Vee= 4.75 v. IOL = 100 mA 0.10 0.3 

loL = 200 mA 0.22 0.45 
Vol Low-level output voltage V1H=2V, v 

V1L = 0.8 V 
loL = 300 mA 0.45 0.65 

IQL = 350 mA 0.55 0.75 

V(BR)O Output breakdown voltage Vee= 4.75 v. loH = 100 µA 70 100 v 
VR(K) Output clamp diode reverse voltage Vee= 4.75 v. IR = 100 µA 70 100 v 
VF(K) Output clamp diode forward voltage Vee= 4.75 v. IF= 350 mA 0.6 1.2 1.6 v 
l1H High-level input current Vee= 5.25 v. V1 = 5.25 V O.Q1 10 µA 

A input -0.5 -10 
llL Low-level input current 

Strobe S 
vee = 5.25 V, V1=0.8 V 

-1 
µA 

-20 

SN75446 V1=5 V 11 18 

SN75447 V1=0 11 18 
ieeH Supply current, outputs high 

SN75448 
Vee= 5.25 v. 

18 25 
mA 

V1 =5V 

SN75449 V1=0 18 25 

SN75446 V1 =O 11 18 

ieeL 
SN75447 

Vee= 5.25 v V1=5 V 11 18 
Supply current, outputs low 

SN75448 
mA 

V1=0 18 25 

SN75449 V1=5V 18 25 
0 t All typical values are at V cc = 5 V, TA = 25 C. 
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switching characteristics, Vee= 5 V, TA= 25°e 

SN75446 SN75447 SN75448 SN75449 
TEST CONDITIONS PARAMETER 

MIN TYP MAX MIN TYP MAX MIN TYP MAX Mlf'il TYP MAX 

tPLH Propagation delay time, low-to-high-level output 
Cl=30pF, 

300 750 300 750 300 750 300 750 

tPHL Propagation delay time, high-to-low-level output 200 500 200 500 200 500 200 500 

tTLH Transition time, low-to-high-level output 
AL= 100 n, 

50 100 50 100 50 100 50 100 

tTHL Transition time, high-to-low-level output 
See Figure 1 

50 100 100 50 50 100 50 100 

VoH High-level output voltage after switching 
Vs= 55 V, IQ"' 300 mA, 

Vs-18 Vs-18 Vs-18 Vs-18 
See Figure 2 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 v Vee 30V 

I r1-----, I I 
SN75446 ~RL~lOO!! 
SN75447 I I 

OUTPUT 
CIRCUIT 

PULSE 
SIA I UNDER I GENERATOR TEST 

---"- CL - 30 pF (See Note Al I I.,~ .... ., SN75448 

J 9 '::" 

0.4V OPEN 

TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zout = 50 !2. 

B. CL includes probe and jig capacitance. 

SN75446 
SN75448 

SN75447 INPUT 
SN75449 

5µs 

2.7 v 

I I 

0.7 v 

i.-J.- .:; 10 ns 

I I 
I 
I 

3.0V 

......___ov 

i" •I 'PHL 'PLH +---..i 
OUTPUT----g-o-%\! "'"° ""' bF Vo" 

~10% to%£l-voL 
I I I I 
~ITHL ~ITLH 

VOLTAGE WAVEFORMS 

FIGURE 1-SWITCHING CHARACTERISTICS 

UNIT 

ns 

ns 

ns 

ns 

mV 

a 
c ,.. ,... 
""" m 
:a -
""" = m 
:a 0 
)It m 
,... :! 
am 
:::a 0 - ...... < U'I m .,. 
:a .,. 
0m 
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SERIES 75446 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

Vs= 55 V 

INPUT 2.4V 5V 

~ 2mH 

SN75446 
SN75447 

180!! 

PULSE 
GENERATOR A CIRCUIT OUTPUT 

SN75446 INPUT 
SN75448 

SN75447 INPUT 
SN75449 

OUTPUT 

(See Note A) UNDER 

s 

SN75448 
SN75449 

I 
0.4 v 

TEST 

GND 

TEST CIRCUIT 

I 
1sus 

I 
I 

-:1-

~..;;5ns 4..;;1ons 

I I I 
I ·-9-oo/c-o ---

3 v 

I 
10% 10% 

......, _______ 40 µs ______ __,,,.,. 

i.----------------..l"""'U_Lj!:::-...: ~ ~ - 3 v 
90% I I 

1.5 v I 
10% 

\ ________ ;--~:~ 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 12.5 kHz, Zout = 50 .n. 
B. CL includes probe and jig capacitance, 

FIGURE 2-LATCH-UP TEST 
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INTERFACE 
CIRCUITS 

SERIES 554508/754508 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL·S 12424, DECEMBER 1976 - REVISED AUGUST 1977 

PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 

performance 
SUMMARY OF SERIES 55450n5450 

• Characterized for Use to 300 mA 

• High-Voltage Outputs 

• No Output Latch-Up at 20 V (After 
Conducting 300 mA) 

• High-Speed Switching 

ease-of-design 

• Circuit Flexibility for Varied Applications 
and Choice of Logic Function 

• TTL- or DTL-Compatible Diode-Clamped 
Inputs 

DEVICE 

SN55450B 

SN55451B 

SN55452B 

SN55453B 

SN55454B 

SN754508 

SN75451B 

SN75452B 

SN75453B 

SN754548 

LOGIC OF 

COMPLETE CIRCUIT 

ANDt 

AND 

NANO 

OR 

NOR 

ANDt 

AND 

NANO 

OR 

NOR 

PACKAGES 

J 

JG 

JG 

JG 

JG 

J, N 

JG,P 

JG,P 

JG,P 

JG,P 

• Standard Supply Voltages 

• Available in Plastic and Ceramic Packages 

twith output transistor base connected externally to 
output of gate. 

description 

Series 554508/754508 dual peripheral drivers are a family of versatile devices designed for use in systems that employ 
TTL or DTL logic. The 554508/754508 family is functionally interchangeable with and replaces the 75450 family and 
the 75450A family devices manufactured previously. The speed of the 554508/754508 family is equal to that of the 
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design. 
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 554508 drivers are characterized for operation over the full military temperature 
range of -55°C to 125°C; Series 754508 drivers are characterized for operation from 0°C to 70°C. 

The SN554508 and SN754508 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates 
and two uncommitted, high-current, high-voltage n-p-n transistors. These devices offer the system designer the 
flexibility of tailoring the circuit to the application. 

The SN554518/SN754518, SN554528/SN754528, SN554538/SN754538, and SN554548/SN754548 are dual 
peripheral AND, NANO, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates 
internally connected to the bases of the n-p-n ou_tput transistors. 
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SERIES 554508/754508 
DUAL PERIPHERAL DRIVERS 

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

SN55451B SN75451B 

SN55452B SN75452B 
SN55450B SN75450B 

SN55453B SN75453B 

SN55454B SN75454B 

Supply voltage, Vee (see Note 1 l 7 7 7 7 

Input voltage 5.5 5.5 5.5 5.5 

lnteremitter voltage (see Note 2) 5.5 5.5 5.5 5.5 

Vee-to-substrate voltage 35 35 

Collector-to-substrate voltage 35 35 

Collector-base voltage 35 35 

Collector-emitter voltage (see Note 3) 30 30 

Emitter-base voltage 5 5 

Off-state output voltage 30 30 

Continuous collector or output current (see Note 4) 400 400 400 400 

Peak collector or output current (tw.:; 10 ms, duty cycle .:; 50%, see Note 4) 500 500 500 500 

J package 1375 1025 

Continuous total dissipation at (or below) JG package 1050 825 

25QC free-air temperature (see Note 5) N package 1150 

P package 1000 

Operating free-air temperature range -55to125 -55 to 125 Oto 70 0 to 70 

Storage temperature range -65 to 150 -65 to 150 -65 to 150 -65 to 150 

Lead temperature 1 /16 inch from case for 60 seconds J or JG package 300 300 300 300 

Lead temperature 1 /16 inch from case for 10 seconds N or P package 260 260 260 260 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 
3. This value applies when the base-emitter resistance (RsEl is equal to or less than 500 !1. 

UNIT 

v 
v 
v 
v 
v 
v 
v 
v 
v 

mA 

mA 

mW 

QC 

QC 

Uc 
oC 

4. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

5. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 11. In the J and JG packages, SN55450B through SN55454B chips are alloy-mounted; SN75450B through 
SN75454B chips are glass-mounted. 

recommended operating conditions (see Note 6) 

SERIES 554508 SERIES 754508 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Operating free-air temperature, TA -55 125 0 70 QC 

NOTE 6: For the SN55450B and SN75450B only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

schematic 

1 A 

2A 

Resistor values shown are nominal. 

SN55450B ... J 

SN75450B .•. JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2A 2Y 2B 2e 2E SUB 

G 1A 1Y 1B 1e 1E GND 

positive logic: Y = AG (gate only) 
e =AG (gate and transistor) 

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

TTL gates 

TEST eONDITIONSt 
SN55450B 

PARAMETER 
TYP:I: MIN MAX MIN 

V1H High-level input voltage 2 2 

VIL Low-level input voltage 0.8 

VIK Input clamp voltage Vee= MIN, 11 = -12mA -1.2 -1.5 

VoH High-level output voltage 
Vee= MIN, 

loH = -400 µA 

VIL= 0.8 V, 
2.4 3.3 2.4 

Vol Low-level output voltage 
Vee~ MIN, 

loL=16mA 

V1H=2V, 
0.25 0.5 

Input current at maximum input A 1 
11 Vee= MAX, V1=5.5 v 

input voltage input G 2 

input A 40 
l1H High-level input current 

input G 
Vee= MAX, V1 = 2.4 v 

80 

input A -1.6 
l1L Low-level input current 

input G 
Vee= MAX, V1=0.4V 

-3.2 

los Short-circuit output current~ Vee= MAX -18 -35 -55 -18 

lceH Supply current, outputs high Vee= MAX, V1 =O 2.8 4 

lceL Supply current, outputs low Vee= MAX, V1 =5 v 7 11 

t For conditions shown as MIN or MAX, use the appropriate value specified·under recommended operating conditions. 

+All typical values at Vee= 5 V, TA= 25°e. 

§Not more than one output should be shorted at a time. 
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INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75450B 

TYP:I: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

3.3 v 

0.25 0.4 v 

1 
mA 

2 

40 

80 
µA 

-1.6 
mA 

-3.2 

-35 -55 mA 

2.8 4 mA 

7 11 mA 

69 



70 

TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

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

output transistors 

TEST CONDITIONSt 
SN55450B 

PARAMETER 
TYP:I: MIN MAX MIN 

V(BR)CBO Collector-Base Breakdown Voltage le= 100 µA, IE= 0 35 35 
Collector-Emitter 

30 V(BR)CER lc=100µA, RsE = 500 n 30 
Breakdown Voltage 

V(BRIEBO Emitter-Base Breakdown Voltage IE= 100 µA, le =O 5 5 

VcE = 3 V, le= 100 mA, 
25 25 

TA= 25c'C 

VcE=3V, le =300mA, 
30 30 

Static Forward Current TA= 25°C See 
hFE 

Transfer Ratio VcE=3V, le= 100 mA, Note 7 
10 20 

TA= MIN 

VcE=3V, le= 300 mA, 

TA =MIN 
15 25 

ls=10mA, le= 100 mA See 0.85 1.2 
VsE Base-Emitter Voltage 

ls=30mA, le= 300 mA Note 7 1 1.4 

Collector-Emitter Is= 10mA, le= 100 mA See 0.25 0.5 
VcElsatl Saturation Voltage Is c 30 mA, le c 300 mA Note 7 0.45 0.8 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at V CC = 5 V, TA = 25°C. 
NOTE 7: These parameters must be measured using pulse techniques. tw = 300 µs, duty cycle.;;: 2%. 

switching characteristics, Vee= 5 V, TA= 25°e 

TTL gates 

PARAMETER 

tPLH 
Propagation delay time, 

low-to-high-level output 

Propagation delay time, 
CL=15pF, 

tPHL 
high-to-low-level output 

output transistors 

PARAMETER 

td Delay time 
le= 200 mA, 

Rise time 

TEST CONDITIONS 

RL a 400 n, See Figure 1 

TEST CONDITIONS:!: 

IB(1) =20mA, IB(2) = -40 mA, 
tr 

ts Storage time 
VBE(off) = -1 V, CL=15pF, RL = 50 n, 
See Figure 2 

tf Fall time 

:fVoltage and current values shown are nominal; exact values vary slightly with transistor parameters. 

gates and trnnsistors combined 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output le,., 200 mA, CL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

MIN 

MIN 

MIN 

SN75450B 

TYP:I: MAX 

0.85 1 

1 1.2 

0.25 0.4 

0.45 0.7 

TYP MAX 

12 22 

8 15 

TYP MAX 

8 15 

12 20 

7 15 

6 15 

TYP MAX 

20 30 

20 30 

7 12 

9 15 

VoH High-level output voltage after switching 
V5-20V, le,., 300 mA, 

V5-6.5 
RsE = 500 n. See Figure 4 

TEXAS INSTRUMENTS 
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UNIT 

v 

v 

v 

v 

v 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

mV 
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logic 
FUNCTION TABLE 

(EACH DRIVER) 

A B y 

L L L (on state) 

L H L (on state) 

H L L (on state) 

H H H (off state) 

H = high level, L = low level 

TYPES SN55451B, SN75451B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

SN55451 B ••• JG 
SN75451 B ..• JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

positive logic: Y = AB 

schematic (each driver) 

A 

Resistor values shown are nominal. 

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

TEST CONDITIONst 
SN55451B SN75451B 

PARAMETER 
TYP:J: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

VIK Input clamp voltage Vee= MIN, 11 = -12 mA -1.2 -1.5 

loH High-level output current 
Vee= MIN, 

VoH=30V 

V1H=2V, 
300 

Vee= MIN, VIL= 0.8 V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, V1L = 0.8 V, 
0.5 0.8 

loL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, V1=5.5V 1 

l1H High-level input current Vee= MAX, V1=2.4V 40 

l1L Low-level input current Vee= MAX, V1 = 0.4 v -1 -1.6 

ieeH Supply current, outputs high Vee= MAX, Vi= 5 v 7 11 

leeL Supply current, outputs low Vee= MAX, V1 =O 52 65 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
1:All typical values are at Vee = 5 V. TA= 25"e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propa!J)tion delay time, low-to-high-level output 

tPHL Propa!J)tion delay time, high-to-low-level output lo"" 200 mA, eL=15pF, 

tTLH Transition time, low-to-high-level output RL=50!2, See Figure 3 

tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs= 20V, lo"' 300mA, 

Vs-6.5 
See Figure 4 

TEXAS INSTRUMENTS 
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TYP:J: MAX 

0.8 

-1.2 -1.5 

100 

0.25 0.4 

0.5 0.7 

1 

40 

-1 -1.6 

7 11 

52 65 

TYP MAX 

18 25 

18 25 

5 8 

7 12 

UNIT 

v 
v 
v 

µA 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

mV 
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TYPES SN55452B,SN75452B 
DUAL PERIPHERAL POSITIVE-NANO DRIVERS 

logic 

SN55452B ••• JG 
SN75452B ••• JG OR P 

DUAL·IN·LINE PACKAGE (TOP VIEWI 

FUNCTION TABLE 
(EACH DRIVERI 

A B v 
L L H (off state) 

L H H (off stetel 

H L H (off stetel 

H H L (on statel 

H • high level, L • low level 

schematic (each driver) 

A 

Resistor value1 shown are nominal. 

positive logic: Y = AB 

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

PARAMETER TEST CONDITIONS 
SN55452B 

TV Pt MIN MAX MIN 

V1H High·level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 = -12 mA -1.2 -1.5 

IOH High-level output current 
Vee= MIN, V1L = 0.8 V, 

300 
VoH = 30 V 

Vee= MIN, V1H=2V, 
0.25 0.5 

VoL Low~evel output voltage 
loL = 100 mA 

Vee= MIN, V1H=2V, 
0.5 0.8 

loL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, V1=5.5 v 1 

l1H High-level input current Vee= MAX, V1=2.4V 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1.1 -1.6 

leeH Supply current, outputs high Vee= MAX, V1 =OV 11 14 

leeL Supply current, outputs low Vee= MAX, V1=5V 56 71 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:1:A11 typical values are at Vee= 5 V, TA= 25"e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output 10 "'200 mA, eL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

SN75452B 

TVP:J: MAX 

0.8 

-1.2 -1.5 

100 

0.25 0.4 

0.5 0.7 

1 

40 

-1.1 -1.6 

11 14 

56 71 

TVP MAX 

26 35 

24 35 

5 8 

7 12 

VoH High-level output voltage after switching 
Vs= 20V, lo"" 300 mA, 

Vs-6.5 
See Figure 4 

TEXAS INSTRUMENTS 
INCORPORATED 
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UNIT 

v 
v 
v 

µA 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

mV 
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logic 

FUNCTION TABLE 
(EACH DRIVER} 

A B v 
L L L (on state} 

L H H (off state) 

H L H (off state) 

H H H (off state) 

TYPES SN55453B, SN75453B 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 

SN55453B ••• JG 
SN75453B ••• JG OR P 

DUAL·IN·LINE PACKAGE (TOP VIEW) 

H ·" high level, L = low level 

positive logic: Y = A + B 

schematic (each driver) 

Resistor values shown are nominal. 

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

TEST CONOITIONst 
SN55453B 

PARAMETER 
TVP:t: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, l1=-12mA -1.2 -1.5 

loH High-level output current 
Vee= MIN, V1H = 2 V, 

300 
VoH=30V 

Vee= MIN, V1L = 0.8 V, 
0.25 0.5 

Vol Low-level output voltage 
IQL = 100 mA 

Vee= MIN, V1L = 0.8 V, 
0.5 0.8 

IQL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, V1=5.5 V 1 

l1H High-level input current Vee= MAX, V1 =2.4V 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1 -1.6 

iccH Supply current, outputs high Vee= MAX, V1 =5 V 8 11 

iccL Supply current, outputs low Vee= MAX, V1 =O 54 68 

~.For conditions shown as MIN or MAX, use t'2e appropriate value specified under recommended operating conditions . 
. ·All typical values are at Vee; 5 V, TA= 25 C. 

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

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo~ 200 mA, CL= 15pF, 

tTLH Transition time, low-to-high-level output RL = 50 l!, See Figure 3 

tTHL Transition time, high-to-low-level output 

SN75453B 

TVP:t: MAX 

0.8 

-1.2 ~1.5 

100 

0.25 0.4 

0.5 0.7 

1 

40 

-1 -1.6 

8 11 

54 68 

TVP MAX 

18 25 

16 25 

5 8 
7 12 

VoH High-level output voltage after switching 
Vs= 20 V, 10 ·"' 300 mA, 

Vs-6.5 
See Figure 4 

TEXAS INSTRUMENTS 
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UNIT 

v 
v 
v 

µA 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

mV 
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TYPES SN554548, SN75454B 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 

logic 
FUNCTION TABLE 

(EACH DRIVER) 

SN55454B ••• JG 

SN75454B ••• JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

A B y 

L L H (off state) 

L H L (on state) 

H L L (on state) 

H H L (on state) 

H = high level, L = low level 

positive logic: Y = A+s 
schematic (each driver) 

Resistor values shown are nominal. 

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

TEST CONDITIONSt 
SN55454B 

PARAMETER 
TYPt MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 = -12 mA -1.2 -1.5 

loH High-level output current 
Vee= MIN, VIL= 0.8 V, 

300 
VoH ~ 30V 

Vee= MIN, V1H=2V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, V1H=2V, 
0.5 0.8 

loL = 300mA 

11 Input current at maximum input voltage Vee= MAX, Vi= 5.5 v 1 

l1H High-level input current Vee= MAX, V1=2.4 V 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1 -1.6 

lceH Supply current, outputs high Vee= MAX, V1 =OV 13 17 

lceL Supply current, outputs low Vee= MAX, V1 =5 v 61 79 

t For conditions shown as MIN or MAX, use tt;Je appropriate value specified under recommended operating conditions. 
tAll typical values are at Vee= 5 V, TA= 25 e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output 10 "'200 mA, eL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

SN75454B 

TY Pt MAX 

0.8 

-1.2 -1.5 

100 

0.25 0.4 

0.5 0.7 

1 

40 

-1 -1.6 

13 17 

61 79 

TYP MAX 

27 35 

24 35 

5 8 

7 12 

VoH High-level output voltage after switching 
Vs =20 V, lo"" 300 mA, 

Vs-6.5 
See Figure 4 

TEXAS INSTRUMENTS 
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UNIT 

v 
v 
v 

µA 

v 

mA 

µA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

mV 
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SERIES 554508/754508 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

~<;;5ns t+----.;;;1ons 
I I 

I 

90% 
I INPUT 2.4 V Vee OUTPUT 5V 

INPUT 

I 10% 10% 

i.----- 0.5 µs---
PULSE 

GENERATOR t---'---; 
(See Note A) 

T
el= 15 pF 

-= (See Note 8) 

TEST CIRCUIT 

OUTPUT 

tp L H ---l+----1 
I 
I 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout"" 50 n. 
B. CL include probe and jig capacitance. 

C. All diodes are 1N3064. 

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN55450B and SN75450B ONLY) 

INPUT _, v 10 v 

INPUT 
1k!! 

OUTPUT 

PULSE 501l 
GENERATOR 
(See Note Al 0.1 µF r .... 62 ll 

, """'"' 
OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle.;;; 1 %, Zout ""50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 2-SWITCHING TIMES, EACH TRANSISTOR (SN55450B AND SN75450B ONLY) 
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SERIES 554508/754508 
DUAL PERIPHERAL DRIVERS 

PULSE 

2.4 v 

rb 
'4518 
'452B 

PARAMETER MEASUREMENT INFORMATION 

10 v INPUT 
'450B 
'451B 
'453B 

~·5ns 
I I 
1

90·.: 

1 5 V I 

I I 

I 10 
I 
0.------ 0 5 .. ~ 

i.------+-· 10n\ 

I I 

i~~-:-_-_-_-_-_-_-_ 0 v 

I 

OUTPUT __J I ~- - : r--· 1om 

GENE RA TOR l-------11-- CIRCUIT 
UNO ER 

INPUT 
'452B 
'454B 
j/:: 

1

• 90"• 90 ~:-1--------JV 
: 1 5V 1 5 V : (See Note Al 

'453B 
'454B 

~ 
04V 

TEST 

GNO I SUB 

I 
I 
I 
I 

"1-

TEST Cl RCUI T 

10 : : ~lo ____ _ 

f-- IPHL--1 ~ 1PLH i 
I rl 90"" VQH 

"' "N'" " : 
:\10 10·' 
1~'--,-TH-L-----------,- -:-,~H- VQL 

OUTPUT 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout"' 50 n 
8. When testing SN554508 or SN754508, connect output Y to transistor base and ground the substrate terminal. 
C. CL includes probe and jig capacitance. 

PULSE 

GENERATOR 
(See Note Al 

INPUT 2.4 v 

I 
'450B 
'451 B 
'452B 

FIGURE 3-SWITCHING TIMES OF COMPLETE DRIVERS 

Vs= 20 V 

5V 
2 mH 

1N3064 

65 n 

CIRCUIT 
UNDER 
TEST 

(See Note Bl 

GND I SUB 

INPUT 

'450B 
'451B 
"4538 

INPUT 

'452B 
'454B 

'453B 
"454B I 

~ 
I 
I 

0.4 v * r VOH 

\"'---_---J. ---VoL 

OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PR R = 12.5 kHz, Zout = 50 H. 
B. When testing SN55450B or SN754508, connect output Y to transistor base with a 500-D resistor from there to ground, 

and ground the substrate terminal. 
C. CL includes probe and jig capacitance. 

FIGURE 4-LATCH-UP TEST OF COMPLETE DRIVERS 
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SERIES 554508/754508 
DUAL PERIPHERAL DRIVERS 

TYPICAL CHARACTERISTICS 

> 
I 

~ 
0 
> 
:; 
c. 
:; 
0 

~ 
..J 

-§, 
i 
I 
:c 
0 

> 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

SN554508,SN754508 
TTL GATE 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

I I 
vcc = 5 v _ 

~ 
VIL= 0.8 V 

TA= 25°C -

~ 
See Figure 2 

~ 
~ 

t\ 
l 

0 -5 -10 -15 -20 -25 -30 -35 -40 

10 H-High-Level Output Current-mA 

FIGURE 5 

SN55450B, SN75450B 

TRANSISTOR 

BASE-EMITTER VOLTAGE 
vs 

COLLECTOR CURRENT 

1.2 .----,---.--.....-.....-..,--,-,.--,.-,----r--r---. 
le 

1.1 t--i;= 10 Ld 
> 

1
·
0 t- See Note 7 TA= 0°C ~ 

f0.9 ~ 
o O.S~TA=70°C 
> 0.7~ T 

·~ 0.6 ,__ _ ___.I'--_ TA = 250 C t-+-t-t-+----+--+----t 

w 
51 0.5 >----+--+---+--+-+-+-+-+-+----+---+----< 

"' ari 0.4 1-----+---+---+--+-+-t-+-+-+----+--+---t 

w 
> r:JJ 0.3 t----+---t---+--+--+-t-+-+-+-----+--+---1 

0. 2 t-----+--+---+--+-+-•-+--+-+------+---+---t 

0.1 t-----t--t---+--+--+-t-+-+-+-----+--+---1 

0 '----~-+---+--+-~-'-~---+-.-+-~ 
10 20 40 70 100 

le-Collector Current-mA 

FIGURE 7 

200 400 

> 

SN55450B,SN754508 

TRANSISTOR 

STATIC FORWARD CURRENT TRANSFER RATIO 
vs 

COLLECTOR CURRENT 

100-~~T~~~~~~~~~~~~ 

o 90 I- V CE = 3 V -+--+--+--+-+-+-+-+---;--+___, 
·~ See Note 7 

~ so .iT 

~ T =70°C ~ 
~ 70 t- A !---
~ 60 I _-1--1 ___ .,.......-__,, 
- ~ ~ 25°~ i-+-t"1 
J 50 AL~ -
"E ~~ 
~ 40 o TA = Oo C t-->--+-+-+->-+----+--+--< 

~ 30'-"--t+.--+--4--+-+-·--l-H-1-----t--+--~ 
~ 20>-----+--t---t--+-+-t-+-+--+----+---+---t 
w 
~~10'-"--+--+---+--+-+-+-+-+-+----+---+---+ 

O.__ __ _.__....__.___.___,_._._.__._ __ __,_ _ _,_~ 

0.6 

10 20 40 70 100 

IC-Collector Current-mA 

FIGURE 6 

200 400 

TRANSISTOR 

COLLECTOR-EMITTER SATURATION VOLTAGE 
vs 

COLLECTOR CURRENT 

le ~ 
0 0.5 

- =10 
Is 

See Note 7 > 
c: 

.Q 
"' 0.4 t----+--__,,__...,_...,_+-+-+-+-+-----++-..--+----t 

; 
Ul 

0 .__ __ ...__.___...._...._..___.--'-J'-1----'---'---' 

10 20 40 70 100. 200 

le-Collector Current-mA 

FIGURE 8 

400 

NOTE 7: These parameters must be measured using pulse techniques. tw = 300 µs, duty cycle< 2%. 
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INTERFACE 
CIRCUITS 

SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL-S 12425, DECEMBER 1976-REVISED AUGUST 1977 

performance 

PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 

• Characterized for Use to 300 mA 

• High-Voltage Outputs SUMMARY OF SERIES 55460/75460 

• No Output Latch-Up at 30 V (After 
Conducting 300 mA) 

• Medium-Speed Switching 

ease-of-design 

• Circuit Flexibility for Varied Applications 
and Choice of Logic Function 

• TTL- or DTL-Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltages 

• Available in Plastic and Ceramic Packages 

DEVICE 

SN55460 

SN55461 

SN55462 

SN55463 

SN55464 

SN75460 

SN75461 

SN75462 

SN75463 

SN75464 

LOGIC OF 

COMPLETE CIRCUIT 

ANDt 

AND 

NANO 

OR 

NOR 

ANot 

AND 

NANO 

OR 

NOR 

PACKAGES 

J 

JG 

JG 

JG 

JG 

J, N 

JG,P 

JG,P 

JG,P 

JG,P 

description 
twith output transistor base connected externally to 
output of gate. 

Series 55460/75460 dual peripheral drivers are functionally interchangeable with Series 554508/754508 and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds. Typical applications include logic buffers, 
power drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. Series 55460 drivers are 
characterized for operation over the full military temperature range of -55°C to 125°C; Series 75460 drivers are 
characterized for operation from 0°C to 70°C. 

The SN55460 and SN75460 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 

The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464/SN75464 are dual peripheral AND, 
NANO, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the gates internally connected 
to the bases of the n-p-n output transistors. 

CONTENTS 

Maximum Ratings and Recommended Operating Conditions 

Definitive Specifications 

Types SN55460, SN75460 

Types SN55461, SN75461 

Types SN55462, SN75462 

Types SN55463, SN75463 

Types SN55464, SN75464 

Switching Time Test Circuits and Voltage Waveforms 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 

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

SN55461 SN75461 

SN55462 SN75462 
SN55460 SN75460 UNIT 

SN55463 SN75463 

SN55464 SN75464 

Supply voltage, Vee (see Note 1) 7 7 7 7 v 
Input voltage 5.5 5.5 5.5 5.5 v 
lnteremitter voltage (see Note 2) 5.5 5.5 5.5 5.5 v 
v cc·to-substrate voltage 40 40 v 
Collector-to-substrate voltage 40 40 v 
Collector-base voltage 40 40 v 
Collector-emitter voltage (see Note 3) 40 40 v 
Collector-emitter voltage (see Note 4) 25 25 v 
Emitter-base voltage 5 5 v 
Off-state output voltage 35 35 v 
Continuous collector or output current (see Note 5) 400 400 400 400 mA 

Peak collector or output current (tw.;; 10 ms, duty cycle .;; 50%, see Note 5) 500 500 500 500 mA 

J package 1375 1025 

Continuous total dissipation at (or below) JG package 1050 825 

25°C frf'e-air temperature (see Note 6) 
mW 

N package 1150 

P package 1000 

Operating free-air temperature range -55 to 125 -55 to 125 0 to 70 Oto 70 "c 

Storage temperature range -65 to 150 -65 to 150 -65 to 150 -65 to 150 aC 

Lead temperature 1/16 inch from case for 60 seconds J or JG package 300 300 300 300 oc 

Lead temperature 1/16 inch from case for 10 seconds N or P package 260 260 260 260 oc 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (RsE) is equal to or less tha11 500 H. 

4. This value applies between 0 and 10 mA collector current when the base-emitter diode is open-circuited. 

5. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 

time interval must fall within the continuous dissipation rating. 

6. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 

starts on page 11. In the J and JG packages, SN55460 through SN55464 chips are alloy-mounted; SN75460 through SN75464 

chips are glass-mounted. 

recommended operating conditions (see Note 7) 

SERIES 55460 SERIES 75460 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Operating free-air temperature, TA -55 125 0 70 c 

NOTE 7: For SN55460 and SN75460 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55460 I SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

schematic 

Resistor values shown are nominal. 

SN55460 ••• J 

SN75460 ••• JORN 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2A 2Y 28 2e 2E SUB 

G 1A 1Y 18 1e lE GND 

positive logic: Y = AG (gate only) 
e = AG (gate and transistor) 

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

TTL gates 

TEST eONDITIONSt 
SN55460 

PARAMETER 
TY~:f: MIN MAX MIN 

V1H High-level input voltage 2 2 

VIL Low-level input voltage 0.8 

VIK Input clamp voltage Vee= MIN, l1=-12mA -1.2 -1.5 

VoH High-level output voltage 
Vee= MIN, 

IQH = -400µA 

V1L = 0.8 V, 
2.4 3.3 2.4 

Vol Low-level output voltage 
Vee= MIN, 

loL=16mA 

V1H=2V, 
0.25 0.5 

Input current at maximum input A 1 ,, 
input voltage 

Vee= MAX, V1=5.5 v 
input G 2 

High-level input current 
input A 40 

l1H 
input G 

Vee= MAX, V1 =2.4V 
80 

l1L Low-level input current 
input A -1.6 

input G 
Vee= MAX, V1 =0.4V 

-3.2 

'os Short-<:ircuit output current§ Vee= MAX -18 -35 -55 -18 

'eeH Supply current, outputs high Vee= MAX, V1 =O 2.8 4 

ieeL Supply current, outputs low Vee= MAX, v, = 5 v 7 11 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

+All typical values at V CC = 5 V, TA = 25° C. 

§Not more than one output should be shorted at a time. 

TEXAS INSTRUMENTS 
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SN75460 

TYP:t: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

3.3 v 

0.25 0.4 v 

1 
mA 

2 

40 

80 
µA 

-1.6 

-3.2 
mA 

-35 -55 mA 

2.8 4 mA 

7 11 mA 
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TYPES SN55460, SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

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

output transistors 

PARAMETER TEST CONDITIONSt 
SN55460 

TYP=I: MIN MAX MIN 

V(BR)CBO Collector-Base Breakdown Voltage le= 100 µA, IE= 0 40 40 

Collector-Emitter 
V(BR)CEO 

Breakdown Voltage 
lc=10mA, 19 = 0, See Note 8 25 25 

V(BR)CER 
Collector-Emitter 

Breakdown Voltage 
le =.100µA, RsE=500n 40 40 

V(BR)EBO Emitter-Base Breakdown Voltage IE'."' 100 µA, le= o 5 5 

VcE=3V, le= 100 mA, 
25 25 

TA= 25°C 

VcE=3V, le =300 mA, 
30 30 

hFE 
Static Forward Current TA=25°C See 

Transfer Ratio VcE=3V, le= 100 mA, Note 8 
10 20 

TA= MIN 

VcE = 3 V, le= 300mA, 
15 25 

TA= MIN 

VsE Base-Emitter Voltage 
19= 10mA, le= 100 mA See 0.85 1.2 

Is= 30 mA, le= 300 mA Note 8 1 1.4 

VcE(satl 
Collector-Emitter l9=10mA, le= 100 mA See 0.25 0.5 

Saturation Voltage l9=30mA, le= 300 mA Note 8 0.45 0.8 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
=l:All typical values are at V CC = 5 V, TA = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. tw = 300 µs, duty cycle.;; 2%. 

switching characteristics, Vee= 5 V, TA= 25°e 

TTL gates 

PARAMETER 

tPLH 
Propagation delay time, 

low-to-high-level output 

Propagation delay time, 
CL=15pF, 

tPHL 
high·to·low-level output 

output transistors 

PARAMETER 

td Delay time 
le= 200mA, 

TEST CONDITIONS 

AL= 400 n, See Figure 1 

TEST CONDITIONSt 

19(1) = 20mA, ls(2l = -40 mA, 
tr Rise time 

ts Storage time 
VsEloff) = -1 V, CL=15pF, RL = 50 n, 

See Figure 2 
tf Fall time 

*Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 

gates and transistors combined 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output le"' 200 mA, CL=15pF, 

tTLH Transition time, low-to-high-level output AL= 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

MIN 

MIN 

MIN 

SN75460 

TYP=I: 

0.85 

1 

0.25 

0.45 

TYP 

22 

8 

TYP 

10 

16 

23 

14 

TYP 

45 

35 

10 

10 

VoH High-level output voltage after switching 
Vs=30V, le"' 300mA, 

Vs-10 
RsE = 500 n, See Figure 4 

TEXAS INSTRUMENTS 
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UNIT 
MAX 

v 

v 

v 

v 

1 v 
1.2 

0.4 v 
0.7 

MAX UNIT 

ns 

ns 

MAX UNIT 

ns 

ns 

ns 

ns 

MAX UNIT 

65 ns 

50 ns 

20 ns 

20 ns 

mV 
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TYPES SN55461, SN75461 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

SN55461 ••• JG 

logic 
FUNCTION TABLE 
(EACH DRIVER) 

SN75461 ••• JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

A B y 

L L L (on state) 

L H L (on state) 

H L L (on state) 

H H H (off state) 

H = high level, L = low level 

positive logic: Y = AB 

schematic (each driver) r----...---..----vee 

1.6kfl 

Resistor values shown are nominal. 

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

TEST CONDITIONSt 
SN55461 

PARAMETER 
TYP=I= MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, l1=-12mA -1.2 -1.5 

loH High-level output current 
Vee= MIN, V1H=2V, 

300 
VoH =35V 

Vee= MIN, VIL= 0.8 V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, VIL= 0.8 V, 
0.5 0.8 

loL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, V1=5.5 v 1 

l1H High-level input current Vee= MAX, V1 =2.4V 40 

l1L Low-level input current Vee= MAX, V1 =0.4 v -1 -1.6 

lccH Supply current, outputs high Vee= MAX, Vi= 5 v 8 11 

iccL Supply current, outputs low Vee= MAX, V1 =O 56 76 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
j:All typical values are at Vee= 5 V, TA= 25°e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output 10 ""200 mA, CL=15pF, 

tTLH Transition time, low-to-high-level output AL=50n, See Figure 3 

tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs= 30V, lo"" 300 mA, 

Vs-10 
See Figure 4 

TEXAS INSTRUMENTS 
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SN75461 

TYP=I= 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µA 

-1 -1.6 mA 

8 11 mA 

56 76 mA 

TYP MAX UNIT 

30 55 ns 

25 40 ns 

8 20 ns 

10 20 ns 

mV 
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TYPES SN55462 I SN75462 
DUAL PERIPHERAL POSITIVE-NANO DRIVERS 

SN55462 ••• JG 

logic 
SN76462 ••• JG OR P 

DUAL·IN·LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 
(EACH DRIVERI 

A B y 

L L H (off state) 

L H H (off statel 

H L H (off statel 

H H L (on statel 

H • high level, L • low level 

schematic (each driver) 

positive logic: Y = AB 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN55462 

PARAMETER TEST CONDITIONS 
TY Pt MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 = -12 mA -1.2 -1.5 

IOH High-level output current 
Vee= MIN, 

VoH=35V 

V1L = 0.8 V, 
300 

Vee= MIN, V1H=2V, 
0.25 0.5 

Vol Low~evel output voltage 
loL = 100 mA 

Vee= MIN, V1H=2V, 
0.5 0.8 

loL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, V1 =5.5V 1 

l1H High-level input current Vee= MAX, V1=2.4 V 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1.1 -1.6 

ieeH Supply current, outputs high Vee= MAX, V1 =OV 13 17 

ieeL Supply current, outputs low Vee= MAX, V1=5V 61 76 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All tYPical values are at Vee= 5 V, TA= 25''e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo"' 200 mA, CL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 H, See Figure 3 

tTHL Transition time, high-to-low-level output 

SN75462 

TYP:I: 

-1.2 

0.25 

0.5 

-1.1 

13 

61 

TYP 

45 

30 

13 

10 

VoH High-level output voltage after switching 
Vs= 30 V, lo"" 300 mA, 

Vs-10 
See Figure 4 

TEXAS INSTRUMENTS 
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MAX 
UNIT 

v 
0.8 v 

-1.5 v 

100 µA 

0.4 

v 
0.7 

1 mA 

40 µA 

-1.6 mA 

17 mA 

76 mA 

MAX UNIT 

65 ns 

50 ns 

25 ns 

20 ns 

mV 
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TYPES SN55463, SN75463 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 

SN55463 •.. JG 

logic SN75463 ••. JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE 

(EACH DRIVER) 

A B y 

L L L (on state) 

L H H (off state) 

H L H (off state) 

H H H (off state) 

H 'high level, L = low level 

schematic (each driver) 

positive logic: Y = A + B 

A y 

Resistor veluu 1hown aru nominal. 

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

PARAMETER TEST CONDITIONSt 
SN55463 

MIN TYP; MAX MIN 

V1H High-level Input voltage 2 2 

V1L Low-level Input voltage 0.8 

V1K Input clamp voltage Vee .. MIN, 11 = -12 mA -1.2 -1.5 

IQH High-level output current 
Vee .. MIN, V1H=2V, 

300 
VQH = 35 V 

Vee= MIN, V1L = 0.8 V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, V1L = 0.8 V, 
0.5 0.8 

loL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, V1=5.5 V 1 

l1H High-level input current Vee= MAX, V1=2.4V 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1 -1.6 

ieeH Supply current, outputs high Vee= MAX, V1 =5 v 8 11 

leeL Supply current, outputs low Vee= MAX, V1=0 58 76 

;.For conditions shown as MIN or MAX, use t~e appropriate value specified under recommended operating conditions. 
~·All typical values are at Vee= 5 V, TA= 25 e, 

switching characteristics, Vee= 5 V, TA= 25° e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo,., 200 mA, eL"'15pF, 

tTLH Transition time, low-to-high-level output RL=50ll, See Figure 3 

tTHL Transition time, high·to-low-level output 

VoH High-level output voltage after switching 
Vs=30V, lo"' 300 mA, 

Vs-10 
See Figure 4 
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SN75463 
UNIT 

TYP; MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µA 

-1 -1.6 mA 

8 11 mA 

58 76 mA 

TYP MAX UNIT 

30 55 ns 

25 40 ns 

8 25 ns 

10 25 ns 

mV 
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TYPES SN55464, SN75464 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 

SN55464 ••• JG 
logic 

FUNCTION TABLE 
(EACH DRIVER) 

SN75464 ..• JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

A B y 

L L H (off state) 

L H L (on state) 

H L L (on state) 

H H L (on state) 

H = high level, L = low level 

positive logic: Y = A+ B 

schematic (each driver) 

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

TEST CONDITIONst 
SN55464 

PARAMETER 
TVP:I: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, l1=-12mA -1.2 -1.5 

loH High-level output current 
Vee= MIN, VIL= 0.8 V, 

300 
VoH=25V 

Vee= MIN, V1H=2V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, V1H=2V, 
0.5 0.8 

IQL = 300 mA 

11 Input current at maximum input voltage Vee= MAX, Vi =5.5 v 1 

l1H High-level input current Vee= MAX, V1=2.4 v 40 

l1L Low-level input current Vee=MAX, V1 =0.4V -1 -1.6 

lecH Supply current, outputs high Vee= MAX, V1 =OV 14 19 

leeL Supply current, outputs low Vee= MAX, V1 =5 v 67 85 

lFor conditions shown as MIN or MAX, use tiJe appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25 e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output 10 ""200 mA, eL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs=30V, 10 ""300 mA, 

Vs-10 
See Figure 4 
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SN75464 

TVP:I: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µA 

-1 -1.6 mA 

14 19 mA 

67 85 mA 

TYP MAX UNIT 

40 65 ns 

30 50 ns 

8 20 ns 

10 20 ns 

mV 
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SERIES 55460n5460 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

1+---4- .;; 5 ns ----.!-.;; 10ns 

INPUT 2.4 V 

I 

PULSE 
GENERATOR 1--'----i 

(See Note Al 

Vee OUTPUT 5V 

I 
CL= 15pF 

.,.. (See Note Bl 

TEST CIRCUIT 

INPUT 

OUTPUT 

90% 

I I 
I 
I 

10% I 
~0.5µs----.i 

tp LH --1-----j 
I 
I 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 1 MHz, Zout"' 50 S1. 

B. CL include probe and jig capacitance. 

C. All diodes are 1N3064. 

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN55460 AND SN75460 ONLYI 

~0.Jµs----j 

INPUT -1 v 10V I ...J -
I 

90% I 
INPUT I I 

1kSl I I 
I 10% 

OUTPUT 
10% I I 
~.;Sns I 

~.;sns 
PULSE 50 I! I I 

GENERATOR 1.-'d-! ~ .. ~ 
(See Note Al 0.1 µF I I I 

l-tr-l t--•1-1 

1------JV 
90% 

----voL 

-------JV 

ov 

I,, ..... 
6211 

, ,._._,, 
OUTPUT 

10%~ 1(10% 

90% 90% 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle.;;; 1 %, Zout ""50 n. 
B. CL includes probe and jig capacitance. 

FIGURE 2-SWITCHING TIMES, EACH TRANSISTOR (SN55460 AND SN75460 ONL YI 
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SERIES 554&0n5460 
DUAL PERIPHERAL DRIVERS 

PULSE 

INPUT 2.4 V 

r.1-, 
'461 

'462 

PARAMETER MEASUREMENT INFORMATION 

10V 

OUTPUT 

INPUT 
'460 
'461 
'463 

:,.------JV 
90% 

10% 10% 

------ 0.5µs 

j<5ns --4 I r-<.10ns 
;_90_% __________ 9-0%-.,;'-l-1- - - - - - --3 v 

GENERATOR 1------lf-- CIRCUIT 
UNDER 
TEST 

INPUT 

'462 
'464 

I I 

(See Note A) I 
I 

'463 
'464 

~ 
0.4 v 

!See NOTE Bl 

GND I SUB 

I 
I 
I 
I 

.,j, 

TEST CIRCUIT 

OUTPUT 

I I lO% 0 v 

I--- IPHL --1 ~ IPLH --j 

I I 

903 ~I : ri I 90% VoH 

I 50% 50% I 

I 10% 10%1 
I 1'----------------'i· :- - -voL 
1.---..1- ITHL i.----.;- ITLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PR R = 1 MHz, Zout"" 50 !l 

PULSE 

B. When testing SN55460 or SN75460, connect output Y to transistor base and ground the substrate terminal, 
C, CL Includes probe and jig capacitance. 

INPUT 2.4 v 5V 

I 
'460 1N3064 

'461 
'462 

FIGURE 3-SWITCHING TIMES OF COMPLETE DRIVERS 

Vs= 30 V 

2 mH 

1oon 

INPUT 

'460 
'461 
'463 

-----j I'-"- <;;5 ns ___, r-- <10 ns 

90% I :I WI '~9_0_%-----3V 
1.5V I I : I 1.5V 

I 10% 10% I 
I ------------- 1---------ov 
-------40µs ------4'1 I 

-------.l I ~<5ns ----! I j4-<10ns 

GENERATOR CIRCUIT 
INPUT 

'462 
'464 J

:: i.--90-%----------9-0'-Yo~..,.-: :--------3 V 

I 1.5 V 1 5V I 
(See Note Al UNDER 

TEST 
(See Note Bl 

10% 10% 0 v 

'463 GND I SUB 

'464 I 
I 

I I 

0.4 v * 
\ ______ r::: OUTPUT 

TEST CIRCUIT VOLTA~E WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PR R = 12.5 kHz, Zout = 50 n. 
B. When testing SN55460 or SN75460, connect output Y to transistor base with a 500-n resistor from there to ground, 

and ground the substrate terminal. 
C. CL includes probe and jig capacitance. 

FIGURE 4-LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE 
CIRCUITS 

SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

BULLETIN NO, DL·S 12459, DECEMBER 1976 - REVISED DECEMBER 1980 

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 

• 500 mA Rated Collector Current (Single Output) 

• High-Voltage Outputs ... 100 V 

• Output Clamp Diodes 

• Inputs Compatible with Various Types of Logic 

• Relay Driver Applications 

• Higher-Voltage Versions of ULN2005A, 
ULN2001A, ULN2002A, ULN2003A, and 
U LN2004A, Respectively 

description 

JORN 
DUAL·IN·LINE PACKAGE (TOP VIEWI 

1C 2C 3C 4C 5C 6C 7C COM 

Series 75465 devices are monolithic high-voltage, high-current darlington transistor arrays. Each comprises seven n·p·n 
darlington pairs. All units feature high·voltage outputs with common-cathode clamp diodes for switching inductive 
loads. The collector-current rating of a single darlington pair is 500 milliamperes. Outputs and inputs may each be 
paralleled for higher current capability. Applications include relay drivers, hammer drivers, lamp drivers, display drivers 
(LED and gas discharge), line drivers, and logic buffers. 

The SN75465 has a 1.05-kn series base resistor and is especially designed for use with TTL where higher output current 
is required and loading of the driving source is not a concern. The SN75466 is a general-purpose array and may be used 
with DTL, TTL, P·MOS, CMOS, etc. The SN75467 is specifically designed for use with 14· to 25-volt P·MOS devices 
and each input has a zener diode and resistor in series to limit the input current to a safe limit. The SN75468 has a 
2.7-kn series base resistor to each darlington pair. This allows operation directly with TTL or 5-volt CMOS. The 
SN75469 has an appropriate series input resistor to allow its operation directly from CMOS or P-MOS utilizing supply 
voltages of 6 to 15 volts. The required input current is below that of the SN75468 while the required voltage is less 
than that required by the SN75467. 

schematics (each darlington pair) 

7.2 k 3k 
----oE 

SN75466 

INPUT B 

SN75465: Rs= 1.05 k 
SN75468: Rs= 2.7 k 
SN75469: Rs= 10.5 k 

All resistor values shown are nominal and in ohms. 

INPUT B 

3k -...---uE 

SN75467 

..---ucOM 

OUTPUT C 

3k 

SN75465,SN75468,SN75469 

Copyright© 1980 by Texas Instruments Incorporated 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

Collector-emitter voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 V 
Input voltage (see Note 1): SN75465 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 V 

SN75467, SN75468, SN75469 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 V 
Peak collector current (see Figures 14 and 15) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 mA 

Output clamp diode current ................................................... . 
Continuous input current, SN75466 only ........................................... . 
Total substrate-terminal current: J package ....................................... . 

N package ......................................... . 
Continuous dissipation (total package) at (or below) 25°C free-air temperature (see Note 2): 

J package 

500 mA 
25 mA 

-500 mA 
-2.5 A 

1025 mW 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1150 mW 

Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range ................................................. -65°C to 150°C 
Lead temperature 1 /16 inch from case for 60 seconds, J package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300°C 
Lead temperature 1 /16 inch from case for 10 seconds, N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260° C 

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 

2. For operation above 25° C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 

starts on page 11. In the J package, SN75465 through SN75469 chips are glass-mounted. 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

TEST SN75465 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN TVP MAX 

Vee= 100 v. 11=0 50 
leex Collector cutoff current 1 

Vee= 100 v. TA= 70°C 
µA 

11 =O, 100 

l1(offl Off-state input current 3 Vee= 100 v. le= 500µA, TA= 70°C 50 65 µA 

11 Input current 4 V1=3 V 1.5 2.4 mA 

V1(on) On-state input voltage 5 Vee= 2 v, le= 350 mA 2.4 v 

Collector-emitter 
11 = 250 µA, lc=100mA 0.9 1.1 

Vce(sat) 6 11=350µA, le= 200 mA 1.0 1.3 v 
saturation voltage 

11 • 500 µA, le= 350mA 1.2 1.6 

VA= 100 V 50 
IA Clamp diode reverse current 7 

VA= 100 V, TA= 70°C 
µA 

100 

Vf Clamp diode forward voltage 8 If= 350mA 1.7 2 v 
Ci Input capacitance V1 = OV, f = 1 MHz 15 25 pF 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

electrical characteristics at 25°C free-air temperature (unless othe.rwise noted) 

TEST SN75466 SN75467 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN TVP. MAX MIN TVP MAX 

VcE = 100 V, 11 =O 50 50 
1 

lcEX Collector cutoff current VcE = 100 V, l 11=0 100 100 µA 

2 TA=70°C Jv1=6V 500 

ll(offl Off-state input current 3 
VcE = 50 V, le= 500µA, 

50 65 50 65 µA 
TA= 70°C 

11 Input current 4 V1=17 V 0.85 1.3 mA 

Static forward current 
hFE 

transfer ratio 
6 VcE=2V, le= 350 mA 1000 

Vl(onl On-state input voltage 5 VcE = 2 V, le= 300mA 13 v 

11 = 250 µA, lc=100mA 0.9 1.1 0.9 1.1 
Collector-emitter 

VcE(satl 6 11=350 µA, le= 200 mA 1.0 1.3 1.0 1.3 v 
saturation voltage 

11 = 500 µA, le= 350 mA 1.2 1.6 1.2 1.6 

VR = 100 V, 50 50 
IR Clamp diode reverse current 7 µA 

VR=100V, TA= 76°C 100 100 

VF Clamp diode forward voltage 8 IF= 350 mA 1.7 2 1.7 2 v 

Ci Input capacitance V1 = ov. f = 1 MHz 15 25 15 25 pF 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

TEST SN75468 SN75469 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN TVP MAX MIN TVP MAX 

VcE = 100 V, 11=0 50 50 
1 

lcEX Collector cutoff current VcE = 100 V, 11=0 100 100 µA 

2 TA= 70°C V1=1 v 500 

ll(off) Off-state input current 3 
VcE = 50 V, le= 500 µA, 

50 65 50 65 µA 
TA= 70°C 

V1=3.85V 0.93 1.35 

11 Input current 4 V1=5 v 0.35 0.5 mA 

V1=12V 1.0 1.45 

le= 125 mA 5 

le= 200 mA 2.4 6 

le= 250 mA 2.7 
V1(on) On-state input voltage 5 VcE = 2 V v 

le= 275 mA 7 

le= 300 mA 3 

le= 350 mA 8 

11 = 250µA, lc=100mA 0.9 1.1 0.9 1.1 
Collector-emitter 

1.3 VcE(satl 6 11=350 µA, le= 200 mA 1.0 1.3 1.0 
saturation voltage 

11=500µA, le= 350 mA 1.2 1.6 1.2 1.6 

VR = 100 V 50 50 
IR Clamp diode reverse current 7 µA 

VR = 100 V, TA= 70°C 100 100 

VF Clamp diode forward voltage 8 IF= 305 mA 1.7 2 1.7 2 v 

Ci Input capacitance V1 =O V, f = 1 MHz 15 25 15 25 pF 

switching characteristics at 25°C free-air temperature 

PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output Vs= 50 V, ~l = 163 .n. 130 ns 

tPHL Propagation delay time, high-to-low-level output CL=15pF, See Figure 9 20 ns 

VoH High-level output voltage after switching 
Vs= 60 V, lo"' 300 mA, 

Vs-20 mV 
See Figure 10 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

OPEN 

ll(off) 
---+ 

f 

OPEN 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

lcex 
4-

FIGURE 1-lcex 

OPEN 

FIGURE 3-ll(off) 

OPEN 

Vee 

! 

Vee 

Vee 

II( on) 
---I> 

V1---

OPEN 

lcex 
+-

FIGURE 2-lcex 

OPEN 

FIGURE 4-11 

OPEN 

I 

Vee 

NOTE: 11 is fixed for measuring VcE(sat)• variable for measuring hFE· 

FIGURE 5-Vl(on) FIGURE 6-hFE· VeE(sat) 

OPEN 

FIGURE 7-IR FIGURE 8-VF 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

1280 



1280 

SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

PARAMETER MEASUREMENT INFORMATION 

PULSE 
GENERATOR 

(See Note Al 

INPUT 

'466 only 
2.1 kn 

--~-: 

'465 
'467 

'468 

'469 

OPEN Vs= 5o V 

TEST CIRCUIT 

---+I I+-<;; 5 ns ----+! 14--.; 10 ns 

INPUT 

1i I l,.9_0_% ________ 9-0%""'.\:I_ - - - - - - - - - ~s'e~ Note Cl 

Yi 50% 50%-R 
___ 1_0_%_ : : 10% o v 

------0.5 µs-----

~tPHL--+f 14--tPLH~ 

OUTPUT ~ .. ~_'" _________ 5_ao1.y_,. _________ ::: 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the followng characteristics: PRR = 1 MHz, Zout"" 50 !2. 

B. CL includes probe and jig capacitance. 

C. For testing the '465, '466, and '468, V1H = 3 V; for the '467, V1H = 13 V; for the '469, V1H = 8 V. 

PULSE 
GENERATOR 
(See Note Al 

FIGURE 9-PROPAGATION DELAY TIMES 

INPUT 

'466 only 
2.7 kl! 

--->./'Jlr--, 
I 
I 

'465 

'467 

'468 

'469 

OPEN 

TEST CIRCUIT 

-_.j 14--.; 5 ns --+I I+--.; 10 ns 
I I I I 

2 mH 

200 n 

V1H 
(See Note Cl j-t""':-:-:·-y,--------9-~-~-.;~l----------

____ 10 ... %""'"11 .. . f\.10% av 
I I 

INPUT 

------40 µs-----

OUTPUT 
\,,,____ __ ;-VoH 

- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 !1. 

B. CL includes probe and jig capacitance. 

C. For testing the '465, '466, and '468, V1H = 3 V; for the '467, V1H = 13 V; for the '469, v 1H = 8 V. 

FIGURE 10-LATCH-UP TEST 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE 

VS 

COLLECTOR CURRENT 
(ONE DARLINGTON) 

> 2.5 ~~-,...---.-~-...,....----..--,----. t r J 
- ~TA•25C---<f---1---+--1---l-----l 
0 
> 

"'~ .. ~ 
2 

.O 1----1----<f---1---+-<+-l 1 _· _._250_µ.A..__-< 
; jh 11 • 350µ.A 

1.5 f---+---+-+~-~--:~.t'-7',...11 • 500 µA -

~ ~ 
1.0 ]~ f ~17"~~~'71---1---+-~----1--+--+----< 

i 0.5 r.--+--<---+---+-_._--+--+----< 

l 
w 
u 
> OO 100 200 300 400 500 600 700 BOO 

le-Collector Current-mA 

FIGURE 11 

JPACKAGE 

TYPICAL CHARACTERISTICS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE 

VS 

COLLECTOR CURRENT 
(TWO DARLINGTONS PARALLELED) 

= ~ 1.01---+---:~~~r---+---+-+---i 
is 
ii 
8 0.5 t---+-->---+---<----+---+--+----t 

.!... 

~ 
!j O 0 100 200 300 400 500 600 700 BOO 

IC(tot)-Total Collector Curren:-mA 

FIGURE 12 

THERMAL INFORMATION 

COLLECTOR CURRENT 
VS 

INPUT CURRENT 

RL • 10 n 500 

450 ~TA· 25°C 
/ ~ ~ 400 

I 
~ 350 

~ u 300 

0 250 
~ 
8 200 

y 150 

100 

50 

00 

l l 
VS= 10V 17 _L 

!7 Vs= 8 V -f, 
1i 

25 50 75 100 125 150 175 200 

11-lnput Current-µA 

FIGURE 13 

N PACKAGE 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 

VS 

DUTY CYCLE 
600 .---..----.--....,.---.---..--,..----..--....,._--~ 

~ N~1 7 500t---+-~+---+~-+-~+---+---+---+--+---I 
'C l ~ 
~ TA=70°C I ~ 
J 4

00 N = Number of Outputs Conducting I ~ 
B Simultaneously (see Note 3) -+-
~ 3001---+--+--l---+-~l---1--+---t--+---l 
8 N ~ 2 

E 1 E 200 1---+---+---+--4-N = 3-+--+--t---+--i 
·x ~ 
~ N = 4_J_ N = 5.±i\,--+------1 
I 100 _l Jl 

5d 
::z 

~ = 6? N j= 7 
O'---'---'--'---'---'--'---'---'--'----J 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle - % 

FIGURE 14 

~ 

VS 

DUTY CYCLE 

E 500 1---t--+---+--+---+--+--"""'"~t-:---+---t 
I 

TA = 70° C _j_-l-~~C:::t===;;;:;:::::3 
N = Number of Outputs Conducting 

Simultaneously (see Note 3) 
0 .___.__.....__,___._ _ _,__..___. _ _,__..____, 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle - % 

FIGURE 15 

NOTE 3: For the J package, N x le must not exceed 500 mA (maximum substrate current). For the N package N x le must not exceed 2.5 A. 
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Vss SN75467 

P-MOS TO LOAD 

BUFFER FOR 

HIGHER CURRENT LOADS 

SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 

TYPICAL APPLICATION DATA 

+V Vee 

Vee 

SN75465 
SN75466 
SN75468 

TTL TO LOAD 

SN75465 

SN75468 

USE OF PULL-UP RESISTORS 

TO INCREASE DRIVE CURRENT 
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INTERFACE 
CIRCUITS 

SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL·S 12369, MARCH 1976 - REVISED AUGUST 1977 

PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 

performance 
• Characterized for Use to 300 mA 

• High-Voltage Outputs 

• No Output Latch-Up at 55 V (After 
Conducting 300 mA) 

• Medium-Speed Switching 

ease-of ·design 

• Circuit Flexibility for Varied Applications 
and Choice of Logic Function 

• TTL· or DTL-Compatible Diode-Clamped 
Inputs 

• Standard Supply Voltages 

• Available in Plastic and Ceramic Packages 

description 

SUMMARY OF SERIES 55470/75470 

DEVICE 
LOGIC OF 

COMPLETE Cl RCUIT 
PACKAGES 

SN55470 A Not J 

SN55471 AND JG 

SN55472 NANO JG 

SN55473 OR JG 

SN55474 NOR JG 

SN75470 ANot J, N 

SN75471 AND JG,P 

SN75472 NANO JG,P 

SN75473 OR JG,P 

SN75474 NOR JG,P 

twith output transistor base connected externally to 
output of gate. 

Series 55470/75470 dual peripheral drivers are functionally interchangeable with Series 554508/754508 and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds than Series 554508/754508 (limits are the 
same as Series 55460/75460). Typical applications include logic buffers, power drivers, relay drivers, lamp drivers, MOS 
drivers, line drivers, and memory drivers. Series 55470 drivers are characterized for operation over the full military 
temperature range of -55°C to 125°C; Series 75470 drivers are characterized for operation from 0° C to 70°C. 

The SN55470 and SN75470 are uniq.ue general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n·p·n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 

The SN55471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 are dual peripheral AND, 
NANO, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates internally 
connected to the bases of the n·p·n output transistors. 

CONTENTS 

Maximum Ratings and Recommended Operating Conditions 

Definitive Specifications 

Types SN55470, SN75470 

Types SN55471, SN75471 

Types SN55472, SN75472 

Types SN55473, SN75473 

TypesSN55474,SN75474 

Switching Time Test Circuits and Voltage Waveforms 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 

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

SN55471 SN75471 

SN55472 SN75472 
SN55470 SN75470 UNIT 

SN55473 SN75473 

SN55474 SN75474 

Supply voltage, Vee (see Note 1) 7 7 7 7 v 
Input voltage 5.5 5.5 5.5 5.5 v 
lnteremitter voltage (see Note 2) 5.5 5.5 5.5 5.5 v 
v cc-to-substrate voltage 40 40 v 
Collector-to-substrate voltage - 70 70 v 
Collector-base voltage 70 70 v 
Collector-emitter voltage (see Note 3) 70 70 v 
Collector-emitter voltage (see Note 4) 40 40 v 
Emitter-base voltage 5 5 v 
Off-state output voltage 70 70 v 
Continuous collector or output current (see Note 5) 400 400 400 400 mA 

Peak collector or output current hw.;; 10 ms, duty cycle.;; 50%, see Note 5) 500 500 500 500 mA 

J package 1375 1025 

Continuous total dissipation at (or below) JG package 1050 825 

25° C free-air temperature (see Note 6) N package 
mW 

1150 

P package 1000 

Operating free-air temperature range -55 to 125 -55 to 125 0 to 70 0 to 70 oc 

Storage temperature range -65 to 150 -65 to 150 -65 to 150 -65 to 150 oc 

Lead temperature 1 /16 inch from case for 60 seconds J or JG package 300 300 300 300 oc 

Lead temperature 1 /16 inch from case for 10 seconds N or P package 260 260 260 260 oc 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This i's the voltage between two emitters of a multiple-emitter transistor. 
3. This value applies when the base-emitter resistance (Re El is equal to or less than 500 n. 
4. This value applies between 0 and 10 mA collector current when the base-emitter diode is open-circuited. 
5. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 

time interval must fall within the continuous dissipation rating. 
6. for operation above 25°C free-air temperature, refer to Dissipation Oerating Curves in the Thermal Information Section, which 

starts on page 11. In the J and JG packages, SN55470 through SN55474 chips are alloy-mounted; SN75470 through SN75474 
chips are glass-mounted. 

recommended operating conditions (see Note 7) 

SERIES 55470 SERIES 75470 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 v 
Operating free-air temperature, TA -55 125 0 70 oc 

NOTE 7: For SN55470 and SN75470 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55470, SN75470 
DUAL PERIPHERAL POSITIVE-ANO DRIVERS 

schematic 

Resistor values shown are nominal. 

SN55470 •.• J 
SN75470 •.• J OR N 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

Vee 2A 2V 28 2e 2E SUB 

G 1A 1V 1B 1C 1E GND 

positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 

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

TTL gates 

PARAMETER TEST CONDITIONSt 
SN55470 

TVP:I: MIN MAX MIN 

V1H High-level input voltage 2 2 

VtL Low-level input voltage 0.8 

VtK Input clamp voltage Vee= MIN, l1=-12mA -1.2 -1.5 

VQH High-level output voltage 
Vee= MIN, VtL = 0.8 V, 

2.4 3.3 2.4 
IQH = -400µA 

VQL Low-level output voltage 
Vee .. MIN, V1H=2V, 

0.25 0.5 
loL = 16mA 

,, Input current at maximum input A 
Vee= MAX, Vt= 5.5V 

1 
Input voltage input G 2 

ltH High-level input current 
input A 

Vee= MAX, V1 =2.4V 
40 

input G 80 

ltL Low-level input current 
input A 

Vee= MAX, V1 =0.4V 
-1.6 

input G -3.2 

tos Short-circuit output current§ Vee= MAX -18 -35 -55 -18 

teeH Supply current, outputs high Vee= MAX, Vt =O 2.8 4 

teeL Supply current, outputs low Vee= MAX, v, = 5 v 7 11 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j:All typical values at Vee• 5 V, TA= 25°e. 
§Not more than one output should be shorted at a time. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75470 

TVP:I: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

3.3 v 

0.25 0.4 v 

1 

2 
mA 

40 

80 
µA 

-1.6 

-3.2 
mA 

-35 -55 mA 

2.8 4 mA 

7 11 mA 
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TYPES SN55470, SN75470 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

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

output transistors 

PARAMETER TEST CONDITIONSt 
SN55470 

TYP:j: MIN MAX MIN 

V(BR)CBO Collector-Base Breakdown Voltage le= 100µA, IE= 0 70 70 

Collector-Emitter 
V(BR)CEO 

Breakdown Voltage 
le= 10 mA, Is= 0, See Note 8 40 40 

Collector-Emitter 
RsE=50on V(BR)CER lc=100µA, 70 70 

Breakdown Voltage 

V(BR)EBO Emitter-Base Breakdown Voltage IE= 100µA, le= o 5 5 

VcE - 3 V, le - 100 mA, 
25 25 

TA= 25°C 

VcE=3V, le =300 mA, 
30 30 

Static Forward Current TA=25°C See 
hFE 

Transfer Ratio VcE=3V, le= 100 mA, Note 8 
10 20 

TA= MIN 

VcE=3V, le =300 mA, 
15 25 

TA= MIN 

Is= 10mA, lc=100mA See 0.85 1.2 
VBE Base-Emitter Voltage 

Is= 30 mA, le= 300 mA Note 8 1 1.4 

Collector-Emitter Is= 10mA, lc=100mA See 0.25 0.5 
VcE(satl 

Saturation Voltage Is= 30 mA, le= 300 mA Note 8 0.45 0.8 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at V CC= 5 V, TA= 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. tw = 300 µs, duty cycle.:;; 2%. 

switching characteristics, Vee= 5 V, TA= 25°e 

TTL gates 

PARAMETER TEST CONDITIONS 

Propagation delay time, 
tPLH 

low-to-high-level output 
CL=15pF, RL = 400 n, See Figure 1 

Propagation delay time, 
tPHL 

high-to-low-level output 

output transistors 

PARAMETER TEST CONDITIONS+ 

td Delay time 

tr Rise time 
le= 200 mA, IB(1) = 20 mA, ls(2) = -40 mA, 

ts Storage time 
VsE(off) = -1 V, CL=15pF, RL=50n, 

Fall time 
See Figure 2 

tf 

:!:Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 

gates and transistors combined 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output le"' 200 mA, CL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

VQH High-level output voltage after switching 
Vs=55V, le"' 300 mA, 

RsE = 500 n, See Figure 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MIN 

MIN 

MIN 

Vs-18 

SN75470 

TYP+ 
UNIT 

MAX 

v 

v 

v 

v 

0.85 1 v 
1 1.2 

0.25 0.4 v 
0.45 0.7 

TYP MAX UNIT 

22 ns 

8 ns 

TYP MAX UNIT 

10 ns 

16 ns 

23 ns 

14 ns 

TYP MAX UNIT 

45 65 ns 

35 50 ns 

10 20 ns 

10 20 ns 

mV 
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TYPES SN55471, SN75471 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 

SN55471 .•. JG 

logic 
FUNCTION TABLE 
(EACH DRIVER) 

SN75471 ••• JG OR P 
DUAL·IN·LINE PACKAGE (TOP VIEW) 

A B y 

L L L (on state) 

L H L (on state) 

H L L (on state) 

H H H (off state) 

H = high level, L = low level 

positive logic: Y = AB 

schematic (each driver) .-----------Vee 

1.Gkn 

Resistor values shown are nominal. 

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

TEST CONDITIONSt 
SN55471 

PARAMETER 
MIN TYP:t: MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 =-12mA -1.2 -1.5 

loH High-level output current 
Vee =MIN, 

VoH=70V 

V1H=2V, 
300 

Vee= MIN, V1L = 0.8 V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100mA 

Vee =MIN, V1L = 0.8 V, 
0.5 0.8 

loL =300mA 

11 Input current at maximum input voltage Vcc=MAX, v, = 5.5 v 1 

l1H High-level input current Vcc=MAX, V1=2.4 v 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1 -1.6 

iccH Supply current, outputs high Vee= MAX, V1 =5V 8 11 

iccL Supply current, outputs low Vee= MAX, V1 =O 56 76 

fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:t:All typical values are at Vee= 5 V, TA= 25°e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo"" 200mA, CL=15pF, 

tTLH Transition time, low-to-high-level output RL =son, See Figure 3 

tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs=55V, lo"" 300mA, 

Vs-18 
See Figure 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75471 
UNIT 

TYP:t: MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µA 

-1 -1.6 mA 

8 11 mA 

56 76 mA 

TYP MAX UNIT 

30 55 ns 

25 40 ns 

8 20 ns 

10 20 ns 

mV 
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TYPES SN55472, .SN75472 
DUAL PERIPHERAL POSITIVE-NANO DRIVERS 

SN55472 ..• JG 

logic 
SN75472 •.• JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 

FUNCTION TABLE 
(EACH DRIVER) 

A B v 
L L H (off state) 

L H H (off state) 

H L H (off state) 

H H L (on state) 

H • high level, L - low level 

schematic (each driver) 

positive logic: Y =AB 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN55472 

PARAMETER TEST CONDITIONS 
TY Pt MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 = -12 mA -1.2 -1.5 

loH High-level output current 
Vee= MIN, 

VoH = 70V 

V1L = 0.8 V, 
300 

Vee= MIN, V1H=2V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, V1H=2V, 
0.5 0.8 

loL = 300 mA ,, Input current at maximum input voltage Vee =MAX, V1 =5.5V 1 

l1H High-level input current Vee= MAX, V1=2.4 v 40 

l1L Low-level input current Vee= MAX, V1=0.4 V -1.1 -1.6 

lccH Supply current, outputs high Vee= MAX, V1 =OV 13 17 

iccL Supply current, outputs low Vee= MAX, V1=5V 61 76 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25°e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo"" 200 mA, CL= 15 pF, 

1TLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

1THL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs= 55 V, lo"" 300 mA, 

Vs-18 
See Figure 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75472 

TVP:t: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µA. 

-1.1 -1.6 mA 

13 17 mA 

61 76 mA 

TVP MAX UNIT 

45 65 ns 

30 50 ns 

13 25 ns 

10 20 ns 

mV 
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TYPES SN55473, SN75473 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 

SN55473 ..• JG 
logic SN75473 ... JG OR P 

DUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE 

(EACH DRIVER) 

A B y 

L L L (on state) 

L H H (off state) 

H L H (off state) 

H H H (off state) 

H =high level, L = low level 

schematic (each driver) 

positive logic: Y = A + B 

A 

Resistor values shown are nominal. 

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

TEST CONDITIONSt 
SN55473 

PARAMETER 
TYP:t: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 =-12mA -1.2 -1.5 

IQH High-level output current 
Vee= MIN, 

VoH = 70V 

V1H=2V, 
300 

Vee= MIN, V1L = 0.8 V, 
0.25 0.5 

Vol Low-level output voltage 
loL = 100 mA 

Vee= MIN, V1L =0.8 V, 
0.5 0.8 

loL =300 mA 

11 Input current at maximum input voltage Vee= MAX, V1=5.5 v 1 

l1H High-level input current Vee= MAX, V1=2.4 v 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1 -1.6 

leeH Supply current, outputs high Vee= MAX, V1 =5V 8 11 

ieeL Supply current, outputs low Vee= MAX, V1 =O 58 76 

!For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25we. 

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

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo""' 200 mA, eL=15pF, 

tTLH Transition time, low-to-high-level output AL= 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs=55V, lo""' 300mA, 

Vs-18 
See Figure 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75473 

TYP:t: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µ,A 

-1 -1.6 mA 

8 11 mA 

58 76 mA 

TYP MAX UNIT 

30 55 ns 

25 40 ns 

8 25 ns 

10 25 ns 

mV 
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TYPES SN55474, SN75474 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 

SN55474 ••• JG 
logic 

FUNCTION TABLE 
(EACH DRIVER) 

SN75474 .•• JG OR P 
DUAL-IN-LINE PAC::KAG_E_J_!OP VIEW) 

A B y 

L L H (off state I 

L H L (on state) 

H L L (on state) 

H H L (on state) 

H =high level, L = low level 

positive logic: Y = A+B 
schematic (each driver) 

Resistor values shown are nominal. 

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

TEST CONDITIONSt 
SN55474 

PARAMETER 
TYP:J: MIN MAX MIN 

V1H High-level input voltage 2 2 

V1L Low-level input voltage 0.8 

V1K Input clamp voltage Vee= MIN, 11 = -12mA -1.2 -1.5 

IQH High-level output current 
Vee= MIN, VIL= 0.8 V, 

300 
VoH=70V 

Vee= MIN, V1H=2V, 
0.25 0.5 

Vol Low-level output voltage 
IQL = 100 mA 

Vee= MIN, V1H=2V, 
0.5 0.8 

loL =300mA 

11 Input current at maximum input voltage Vee= MAX, V1 =5.5 v 1 

l1H High-level input current Vee= MAX, V1=2.4 v 40 

l1L Low-level input current Vee= MAX, V1 =0.4V -1 -1.6 

ieeH Supply current, outputs high Vee= MAX, V1 =OV 14 19 

leeL Supply current, outputs low Vee= MAX, V1 =5V 67 85 

1For conditions shown as MIN or MAX, use tt;ie appropriate value specified under recommended operating conditions. 
+All typical values are at Vee= 5 V, TA= 25 e. 

switching characteristics, Vee= 5 V, TA= 25°e 
PARAMETER TEST CONDITIONS MIN 

tPLH Propagation delay time, low-to-high-level output 

tPHL Propagation delay time, high-to-low-level output lo"" 200mA, eL=15pF, 

tTLH Transition time, low-to-high-level output RL = 50 n, See Figure 3 

tTHL Transition time, high-to-low-level output 

VoH High-level output voltage after switching 
Vs=55V, lo"" 300 mA, 

Vs-18 
See Figure 4 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

SN75474 

TYP:J: 
UNIT 

MAX 

v 
0.8 v 

-1.2 -1.5 v 

100 µA 

0.25 0.4 

v 
0.5 0.7 

1 mA 

40 µA 

-1 -1.6 mA 

14 19 mA 

67 85 mA 

TYP MAX UNIT 

40 65 ns 

30 50 ns 

8 20 ns 

10 20 ns 

mV 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

l+---4--- .;; 5 ns ----.;;ions 

INPUT 2.4 V 

PULSE 
GENERATOR 1---<----1 

(See Note A) 

Vee OUTPUT 5V 

T
CL=15pF 

-=- (See Note B) 

TEST CIRCUIT 

INPUT 

OUTPUT 

I I 
I 

90% 
I 

I 10% 10% 

I--- 0.5µs ---
tp LH ----i+---1 

I 
I 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout"' 50 !1. 
B. CL include probe and jig capacitance. 

C. All diodes are 1N3064. 

FIGURE 1-PROPAGATION DELAY TIMES, EACH GATE (SN55470 AND SN75470 ONLY) 

r----- 0.Jµs-----I 

1..------JV 
90% 

-----ov 

Vol 

INPUT -1 v 10V I -l----------JV 
I I 90% I I 

PULSE 
GENERATOR 
(See Note A) 

s2 n 

TEST CIRCUIT 

I I 
10% I : I 10% o v 
~ .;;; 5 ns :-------r.;; 5 ns 

1.-'d-! l.-1,-1 

INPUT 

I I I 
~ 1,-l j-11 -i 

_O_U_T-PU_T __ lO-%-~ i! ~~-lO_% ____ _ 

90~ J4o% 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: duty cycle .;;; 1 %, Zout "" 50 !1. 
B. CL includes probe and jig capacitance. 

FIGURE 2-SWITCHING TIMES, EACH TRANSISTOR (SN55470 AND SN75470 ONLY) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 

PULSE 
GENERATOR 

ISee Noto Al 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 V 

rdoi 
'471 
'472 

'473 
'474 

~ 
0.4V 

GND I SUB 
I 
I 
I 
I • 

TEST CIRCUIT 

10V 

OUTPUT 

INPUT 

'470 
'471 
'473 

INPUT 

'472 
'474 

OUTPUT 

i.---t- < 5 "' I I 

I 90%1 

lo--4'!- < 10 ftl 

I '-----3V 
1.6V ! 

I .. 10% 
I 

!L.7 
1°""Yl ··--------ov 

I 
------ 0.6µ1 

-..I I -<5ns - I r-<10n1 i [{.:· : ~i-1--_______ ,, 
~"' v-f\l0% OV 

f-tPHL-j I- IPLH i 

·~~... ...r·,. 
:\10"4 ~!_ __ 
1 ~1 --------------'!j I- --voL 
lo---!- ITHL 1--1- ITLH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulH generator hit the following char1cterl1tlc1: PRR • 1 MHz, Zout"" 150 n 

PULSE 

B. When testing SN55470 or SN75470, conn•ct output V to tr1n1l1tor be11 end ground the 1ub1tr1t1 termln1I. 
c. CL lnclud11 probe end Jig c1p1clt1nce. 

INPUT 2.4 V 

I 
'470 
'471 
'472 

5V 

FIGURE 3-SWITCHING TIMES OF COMPLETE DRIVERS 

Vs• 55 V 

INPUT 

'470 
'471 
'473 

---! je-<:5ns --1 j-.;;;1on1 

~1 ...... 10_% ____________ 1 ... 0%..,w~ ______ :: 
,.._-----40µ1 ------111 L 

---1 I i--<:5 ns ---1 I r--<:10 ns 

G ENEAATOR 1------1,_--I 
INPUT ~: :90% 90%jI1-:--------3

v 
'472 I 1.5V 1.5V I 

(See Note A) 

'473 
'474 

I 
0.4 v 

GND ISUB 
I 
I 
I • 

TEST CIRCUIT 

'474 10% 10% 0 v 

OUTPUT \ ___ c.::~ 
VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the foll owing characteristics: PR R • 12.5 kHz, Zout • 50 n. 
B. When testing SN55470 or SN75470, connect output V to transistor base with a 500-n resistor from there to ground, 

and ground the substrate terminal. 
C. CL Includes probe and jig capacitance. 

FIGURE 4-LATCH-UP TEST OF COMPLETE DRIVERS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 e DALLAS, TEXAS 75265 
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INTERFACE 
CIRCUITS 

SERIES 75476 
DUAL PERIPHERAL DRIVERS 

BULLETIN NO. DL-S 12480, DECEMBER 1976. - REVISED AUGUST 1977 

• Characterized for Use to 300 mA 

• 
• 

No Output Latch-Up at 55 V (After Conducting 300 mA) 

High-Voltage Outputs (100 V Typical) SN75476 
FUNCTION TABLE 

• High-Speed Switching 

• Output Clamp Diodes for Transient 
Suppression (300 mA, 70 V) 

• TTL- or MOS-Compatible Diode-Clamped Inputs 

• P-N-P Inputs Reduce Input Current 

• Standard Supply Voltage 

• Suitable for Hammer-Driver Applications 

description 

Series 75476 dual peripheral drivers are designed for 
use in systems that require high current, high voltage, 
and fast switching times. The SN75476, SN75477, 
SN75478, and SN75479 provide AND, NANO, OR, 
and NOR drivers, respectively. These devices have 
diode-clamped inputs as well as high-current, 
high-voltage inductive-clamp diodes on the outputs. 

Series 75476 drivers are characterized for operation 
from 0°C to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

CLAMP 

Vee----

OUTPUT 

(EACH AND DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 
y 

L 

L 

L 

H 

SN75477 
FUNCTION TABLE 

(EACH NANO DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 
y 

H 

H 

H 

L 

SN75478 
FUNCTION TABLE 

(EACH OR DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

. H = high level 

L =low level 

OUTPUT 
y 

L 

H 

H 

H 

SN75479 
FUNCTION TABLE 

(EACH NOR DRIVER) 

INPUTS 

A s 
L L 

L H 

H L 

H H 

H = high level 

L =low level 

OUTPUT 
y 

H 

L 

L 

L 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

VCC 2A 2Y CLAMP 

positive logic: Y = AS 

JG OR P DUAL-IN-LINE PACKAGE 
ITOPVIEWI 

Vee 2A 2Y CLAMP 

positive logic: Y = AS 

JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 

Vee 2A 2Y CLAMP 

positive logic: Y = A + S 

JG OR P DUAL-IN-LINE PACKAGE 
ITOPVIEWI 

Vee 2A 2Y CLAMP 

positive logic: Y = A + S 
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SERIES 75476 
DUAL PERIPHERAL DRIVERS 

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

Supply voltage, Vee (see Note 1) 
Input voltage . . . . . . . . 
Continuous output current (see Note 2) 
Peak output current: tw =:;;;; 10 ms, duty cycle =:;;;; 50% 

tw =:;;;; 30 ns, duty cycle =:;;;; 0.002% 
Output clamp diode current . . . . . . . . . . 
Continuous total dissipation at (or below) 25°C free·air temperature (see Note 3): 

JG package 
P package 

Operating free·air temperature 
Storage temperature range 
Lead temperature 1 /16 inch from case for 60 seconds: JG package 
Lead temperature 1/16 inch from case for 10 seconds: P package 

recommended operating conditions 

Supply voltage, Vee 
Operating free-air temperature 

NOTES: 1. Voltage values are with respect to network ground terminal, 

.. 7 v 

. 5.5 v 
400mA 
500 mA 
.. 3A 
400mA 

825 mW 
1000 mW 

0°C to 70°C 
-65°C to 150°C 

300°C 
.... 260°C 

MIN NOM MAX UNIT 
4.5 5 5.5 v 

0 70 °C 

2. Both halves of this dual circuit may conduct rated currentslmultaneously; however, power dissipation averaged over a short time 

Interval must fall within the continuous dissipation ratings. 

3. For operation above 25°C free-air temperature, refer to Dissipation Deratlng Curves In the Thermal I nformatlon section, which 
starts on page 11. In the JG package, SN754 76 through SN75479 chips are glau-mounted. 

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

PARAMETER TEST CONDITIONS MIN TY Pt MAX UNIT 

V1H High-level input voltage 2 v 

V1L Low-level input voltage 0.8 v 

V1K Input clamp voltage l1 =-12mA -0.95 -1.5 v 

loH High-level output current 
Vee= 4.5 v, V1H = 2 V, 

1 100 µA 
V1L = 0.8 V, VoH = 70 V 

Vee •4.5 v, IOL = 100 mA 0.16 0.3 

Vol Low-level output voltage V1H" 2 V, IOL = 175 mA 0.22 0.5 v 

V1L=0.8V loL = 300 mA 0.33 0.6 

V(BR)O Output breakdown voltage Vee= 4.5 v, IOH" 100µA 70 100 v 

VR(K) Output clamp diode reverse voltage Vee= 4.5 v, IA" 100µA 70 100 v 

VF(K) Output clamp diode forward voltage Vee =4.5 v, IF=300mA 0.8 1.15 1.6 v 

l1H High-level input current Vee= 5.5 v, V1 = 5.5 V 0.01 10 µA 

l1L Low-level input current 
A input -80 -110 

Strobe S 
Vee= 5.5 v, V1=0.8 V 

-160 -220 
µA 

SN75476 V1=5 V 10 17 

SN75477 VJ_= 0 10 17 
ieeH Supply current, outputs high Vee=s.sv mA 

SN75478 V1=5 V 10 17 

SN75479 V1=0 10 17 

SN75476 V1=0 54 75 

SN75477 V1=5 V 54 75 
leeL Supply current, outputs low 

SN75478 
Vee= s.5 v 

V1=0 54 
mA 

75 

SN75479 V1=5 V 54 75 

t All typical values are at Vee= 5 V, TA= 25°C. 
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switching characteristics, Vee= 5 V, TA= 25°e 

SN75476 SN75477 SN75478 SN75479 
PARAMETER TEST CONDITIONS 

MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tpLH Propagation delay time, low-to-high-level output 100 200 100 200 100 200 100 200 

tPHL Propagation delay time, high-to-low-level output 
CL=30pF, 

200 300 200 300 200 300 200 300 

tTLH Transition time, low-to-high-level output 
RL = 100.0., 

50 100 50 100 50 100 50 100 

tTHL Transition time, high-to-low-level output 
See Figure 1 

50 100 50 50 100 50 100 100 

VoH High-level output voltage after switching 
Vs= 55 V, IQ"" 300 mA, 

Vs-18 V5-l8 V5-l8 Vs-18 
See Figure 2 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4V Vee JOV 

I r-1-----, I SN75476 I 
~RL 100!! 

SN75477 I I 
OUTPUT 

CIRCUIT 
PULSE 

S/A I UNDER I GENERATOR TEST 

I --'-- CL JOpF (See Note Al 1 ~ooNo .. , SN75478 

J I SN7,79 I 

OPEN 0.4V 

TEST CIRCUIT 

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout = 50 n.. 
B. CL includes probe and jig capacitance. 

SN75476 
SN75478 

SN75477 INPUT 
SN75479 

--=--- 5,.s 

·2.7V 

l.+0.7V 

I I I 

3.5V 

ov 

je af tpHL tPLH --1---..i 
-90%~ £1 90% VoH 

OUTPUT 50% 50% I 
I l0% l0% J.._ voL 

I I I I 
~lTHL ,..,-tTLH 

VOLTAGE WAVEFORMS 

FIGURE 1-SWITCHING CHARACTERISTICS 

UNIT 

ns 

ns 

ns 
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SERIES 75476 
DUAL PERIPHERAL DRIVERS 

SN75476 INPUT 
SN75478 

PARAMETER MEASUREMENT INFORMATION 

INPUT 2.4 V 5 V 

PULSE 
GENERATOR 
(See Note A) 

'4-+.o;;;5ns 

I 

10% 

.-L, 
SN75476 
SN75477 

A 

s 

SN75478 
SN75479 

I 
0.4V 

CIRCUIT 
UNDER 

TEST 

GND 

-= 
TEST CIRCUIT 

I 
jSUB 

I 
I 

"* 

10% 

Vs= 55 V 

2mH 

180.!1 

-= 

4..:1ons 

I I 
I '-9-0%-. --- 3 v 

I 

_J ~--------40µ5 ______ ....,.... 

I 
'4----..:5 ns -J I ~.;;10 ns 

J
------------9-0%_.~I :------3V 

SN75477 INPUT I 1 :a: 1.5 v I 
SN75479 . 

10% 10% ov 

OUTPUT "--------------~---= VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PAR= 12.5 kHz, Zout = 50 .!1. 
B. CL includes probe and jig capacitance. 

FIGURE 2-LATCH-UP TEST 
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INTERFACE 
CIRCUITS 

TYPES UDN2841, UDN2845 
QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS 

BULLETIN NO. DL·S 12791, DECEMBER 1980 

• For Use with Negative Supplies 

• Current Sink .•• UDN2841 

• Sink or Source Combination ••• UDN2845 

• Output Current Capability •.. 1.5 A 

• High Output-Voltage Capability •.. 50 V 

• Preamplifier for High Current Gain 

• Inputs Compatible With TTL, DTL, and 
5-V CMOS 

• Reliable Monolithic Construction 

NE DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

1E, 3E, & HEATSINK 

4E IN:UT Vee ,-"-..1N~UT JC 2C 

• Designed to be Interchangeable with 
Sprague UDN2841 and UDN2845 

description 

4C 

'W = Substrate 

1
C IN~UT '-.,,--' GND IN~UT 2E 

1E, 3E, & HEATSINK 

The quadruple darlington switches are monolithic bi· 
polar devices especially designed for high-current, high· schematic diagram (each driver) 
voltage peripheral driver applications. The devices are Vee 

designed to offer solutions to interface problems 
involving electronic-discharge printers, bipolar and 
unipolar de motor drivers, telephone relays, LEDs, INPUT----'\~ ... 
PIN diodes, and other high-current loads operating 
from negative power supplies. 

The UDN2841 is intended for current-sink applica
tions with the load connected to ground and the 

device switching the negative supply. The UDN2845 W =Substrate 
is a sink and source combination for use in bipolar uoN2841 : R = 15 kn each channel 
switching applications where both ends of the load UDN2845: R = 15 kn channels 1 and 3, R = 1 kn, channels 2 and 4 
are floating. The UDN2841 and UDN2845 each Resistor values shown are nominal. 
feature inputs that are compatible with standard TTL, DTL, and 5-volt CMOS signals. The p-n-p input transistor serves 
as a level translator and the first n-p-n transistor stage is designed to provide sufficient current gain to drive the output 
darlington-connected pair. 

Driver channels 2 and 4 have uncommitted collectors and emitters while channels 1 and 3 have emitters internally 
connected to the substrate. For proper operation these emitters and the substrate must be connected to the most· 
negative supply voltage. 

The UDN2841 and UDN2845 are characterized for operation from 0°C to 70°C. 

absolute maximum ratings at 25° C free-air temperature (unless otherwise noted) 

Collector-emitter voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 V 
Supply voltage, V cc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 V 
Substrate voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -50 V 
Peak output current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.75 A 
Total power dissipation at (or below) 25°C free-air temperature (see Note 2) . . . . . . . . . . . . . . . . . . 2075 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55° C to 150° C 
Lead temperature 1 /16 inch from case for 10 seconds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260° C 

NOTES: 1. All voltage values, exce~t collector-emitter voltage, are with respect to
0 

the network ground terminal. 
2. For operation above 25 C free-temperature, derate to 1328 mW at 70 Cat the rate of 16.6 mwf c. 

Copyright © 1981 by Texas Instruments Incorporated 
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TYPES UDN2841, UDN2845 
QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS 

electrical characteristics at 25°e free-air temperature (unless otherwise noted), Vee= 5 V, see 
figures 1 and 2 

UDN2841 UDN2845 
PARAMETER TEST CONDITIONS 

TY Pt TY Pt 
UNIT 

MIN MAX MIN MAX 

Collector sustaining 
VEE= -50 V, V1=0.4 V, lo=100mA 35 50 35 50 v VcEX(sus) voltage 

Collector output cutoff VEE= -50 V, V1=0.4 V 100 100 
ICEX µA 

current VEE= -50 V, VI = 0.4 V, TA = 70° C 500 500 

Drivers 1 and 3 300 500 300 500 
ll(on) On-state input current lo=0.5A 

Drivers 2 and 4 300 500 350 525 
µA 

V1(on) On-state input voltage lo= 1.5 A, See Note 3 2.4 2.4 v 
lo= 0.5 A 1 1 

Collector-emitter 
VcE(sat) V1 = 2.4 V, See Note 3 lo= 1 A 1.25 1.25 v 

saturation voltage 
lo= 1.5A 1.6 1.6 

Supply current Drivers 1 and 3 2.5 3.75 2.5 3.75 
Ice lo= 0.5 A, See Note 3 mA 

(each driver) Drivers 2 and 4 2.5 3.75 3.75 7.5 

NOTE 3: These parameters must be measured on one output at a time using pulse techniques, tw = 10 ms, duty cycle.;;; 10%. 

PARAMETER MEASUREMENT INFORMATION 

Vee= 5 v 

~10 

Vee=-40V 

(unless otherwise noted) 

TEST CIRCUIT 

Adjust lo. 
R = 0 for 

lcEX· 

Vee= 5 v icex.10 

4----

Adjust lo. 
R = O for 

ICEX· 

Vee=-40V 

(unless otherwise noted) 

TEST CIRCUIT NOTE: UDN2841 driver channels 1through4 and UDN2845 

driver channels 1 and 3 only. NOTE: UDN2845 driver channels 2 and 4 only 

FIGURE 1 - SINK-CURRENT DRIVER FIGURE 2 - SOURCE-CURRENT DRIVER 

q: 
I 

MAXIMUM COLLECTOR CURRENT 
vs 

DUTY CYCLE 

~ 1.5 t-+--i\--\1--t><-+-+--, 

a 
0 

i 1 

5 
E .• 
~ 0. 5 t-+---+--+--+--+-t-+-+--+=""'I 
I TA= 25'c 

!d N = Number of Outputs 
Conducting Simultaneously 

o..__.__.___._~___._.__..__.__.___, 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle-% 

FIGURE 3 

THERMAL INFORMATION 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

q: 
I 

~ 1.5t-+--~--+-''r+--+-t--"-l--+---t--j 

a 
~ 
8 
E 
e 
~ 0.5 t--+--t--+--+-t-t-+="1----=l--""1 
I 

!d 
TA=50°C 
N = Number of Outputs 

Conducting Simultaneously 
0 ..___.___.___..._~___._.._.._~_,____, 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle - % 

FIGURE 4 
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MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

q: 
I 

~ 1. 5 t-+\-'H--'r+--+--+-"<--+---+--+---!---l 
i3 
0 

8 1 t-+---+-'<-+"<-+- .~..--+--t-t-+-..., 
E 
e 
·;; 

~ 0.5 f--t-+--+-+-" -t__::t'--~-'f"'-1--d 
!d TA= 70°C 

N • Number of Outputs 

Conducting Simultaneously 
OL--'--'--~~---'-'----'-~-'--~ 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle - % 

FIGURE 5 
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INTERFACE 
CIRCUITS 

TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 

BULLETIN NO. DL·S 12467, DECEMBER 1976 - REVISED DECEMBER 1980 

HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 

• 500 mA Rated Collector Current (Single Output) 

• High-Voltage Outputs .•. 50 V 

• Output Clamp Diodes 

• Inputs Compatible with Various Types of Logic 

• Relay Driver Applications 

• Designed to be Interchangeable with Sprague 
ULN2001A Series 

description 

JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 

3C 4C SC 6C 7C COM 

The ULN2001A, ULN2002A, ULN2003A, ULN2004A, and ULN2005A are monolithic high-voltage, high-current 
darlington transistor arrays. Each comprises seven n-p-n darlington pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single darlington pair is 
500 milliamperes. Outputs and inputs may each be paralleled for higher current capability. Applications include relay 
drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), line drivers, and logic buffers. For 
100-volt (otherwise interchangeable) versions, see the SN75465 through SN75469. 

The ULN2001A is a general-purpose array and may be used with DTL, TTL, P-MOS, CMOS, etc. The ULN2002A is 
specifically designed for use with 14- to 25-volt P-MOS devices and each input has a zener diode and resistor in series to 
limit the input current to a safe limit. The ULN2003A has a 2.7-kD series base resistor to each darlington pair. This 
allows operation directly with TTL or 5-volt CMOS. The ULN2004A has an appropriate series input resistor to allow its 
operation directly from CMOS or P-MOS utilizing supply voltages of 6 to 15 volts. The required input current is below 
that of the U LN2003A while the required voltage is less than that required by the U LN2002A. The U LN2005A has a 
1.05-kD series base resistor and is especially designed for use with TTL where higher output current is required and 
loading of the driving source is not a concern. 

schematics (each darlington pair) 

ULN2001A 

INPUT B 

ULN2003A: Rs = 2.7 k 

ULN2004A: Rs= 10.5 k 

ULN2005A: Rs= 1.05 k 

Rs 

INPUT B 

3k 

ULN2002A 

..---uCOM 

ULN2003A, ULN2004A, ULN2005A 
All resistor values shown are nominal and in ohms. 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 

absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 

Collector-emitter voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 V 
Input voltage (see Note 1 ) : U LN2002A, U LN2003A, U LN2004A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 V 

ULN2005A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 V 
Peak collector current (see Figures 14 and 15) 
Continuous input current, U LN2001 A only 
Total substrate-terminal current: J package ........................................ . 

500mA 
25mA 

-500 mA 
N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -2.5 A 

Continuous dissipation (total package) at (or below) 
25° C free-air temperature (see Note 2): J package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1025 mW 

N package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1150 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds, J package . . . . . . . . . . . . . . . . . . . . . . . 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds, N package . . . . . . . . . . . . . . . . . . . . . . 260°C 

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 

2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 

starts on page 11: In the J package, ULN2001 A through ULN2005A chips are glass-mounted. 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

PARAMETER 
TEST ULN2001A ULN2002A 

TEST CONDITIONS UNIT 
FIGURE MIN TVP MAX MIN TVP MAX 

Vce=5ov, 11 =O 50 50 
1 

le Ex Collector cutoff current Vce=50V, 111 =O 100 100 µA 

2 TA= 70°C l V1=6 v 500 

l1(off) Off-state input current 3 
Vee"'. 50 v, le= 500 µA, 

50 65 50 65 µA 
TA= 70°C 

11 Input current 4 V1=17 V 0.82 1.25 mA 

hfE 
Static forward current 

transfer ratio 
5 Vee= 2 v. le= 350 mA 1000 

V1(on) On-state input voltage 6 Vee= 2 v, le= 300 mA 13 v 

Collector-emitter 
11 = 250 µA, le= 100mA 0.9 1.1 0.9 1.1 

Vce(sat) 
saturation voltage 

5 11=350 µA, le= 200 mA 1.0 1.3 1.0 1.3 v 

11 = 500 µA, le= 350 mA 1.2 1.6 1.2 1.6 

IA Clamp diode reverse current 
VA= 50 V 50 50 

7 µA 
VA= 50 V, TA= 70°C 100 100 

Vf Clamp diode forward voltage 8 lf=350mA 1.7 2 1.7 2 v 

Ci Input capacitance V1 =OV, f = 1 MHz 15 25 15 25 pf 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

TEST ULN2003A ULN2004A 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN TYP MAX MIN TYP MAX 

1 
Vee= 50 v. 11=0 50 50 

lcex Collector cutoff current Vee= 50 v. 11=0 100 100 µA 

2 TA= 70°C V1=1 V 500 

l1(oftl Off-state input current 3 
Vee - 50 v. le= 500 µA, 

50 65 50 65 µA 
TA= 70°C 

V1=3.85V 0.93 1.35 

11 Input current 4 V1=5 V 0.35 0.5 mA 

V1=12V 1.0 1.45 

le= 125mA 5 

le= 200 mA 2.4 6 

V1(on) On-state input voltage 6 Vee= 2 v 
le= 250 mA 2.7 

v 
le= 275 mA 7 

le= 300 mA 3 

le= 350 mA 8 

Collector-emitter 
11- 250µA, lc=lOOmA 0.9 1.1 0.9 1.1 

VcE(sat) 5 11=350 µA, le= 200 mA 1.0 1.3 1.0 1.3 
saturation voltage 

11=500µA, le= 350 mA 1.2 1.6 1.2 1.6 

IR Clamp diode reverse current 7 
VA= 50 V, 50 50 

VA= 50 V, TA= 70°C 100 100 
µA 

VF Clamp diode forward voltage 8 IF= 305 mA 1.7 2 1.7 2 v 

Ci Input capacitance V1=0 V, f = 1 MHz 15 25 15 25 pF 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

TEST ULN2005A 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN TYP MAX 

Vee= 50 v. 11=0 50 
lcex Collector cutoff current 1 

TA= 70°C 
µA 

Vce=5ov. 11 = o. 100 

I l(off) Off-state input current 3 Vee= 50 v. le= 500µA, TA= 70°C 50 65 µA 

11 Input current 4 Vi= 3 v 1.5 2.4 mA 

V1(on) On-state input voltage 6 Vee= 2 v. le= 350 mA 2.4 v 

11 = 250µA, le= 100 mA 0.9 1.1 
Collector-emitter 

Vce(sat) 5 11=350µA, le= 200 mA 1.0 1.3 v 
saturation voltage 

11 = 500 µA, le= 350 mA 1.2 1.6 

VR = 50 V 50 
IA Clamp diode reverse current 7 

TA= 70°C 
µA 

VR = 50 V, 100 

VF Clamp diode forward voltage 8 IF= 350 mA 1.7 2 v 

Ci Input capacitance V1 = OV, f = 1 MHz 15 25 pF 

switching characteristics at 25°C free-air temperature 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 0.25 1 µs 
See Figure 9 

tPHL Propagation delay time, high-to-low-level output 0.25 1 µs 

VoH High-level output voltage after switching 
Vs=50V, lo"' 300 mA, 

Vs-20 mV 
See Figure 10 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

OPEN 

le EX 
+-

VcE 

V1 

OPEN VcE 

le EX 
+-

FIGURE 2-lcEx 

ll(on) 
---+ 

V1----1 

OPEN 

FIGURE 4-11 

OPEN 

VcE 

i 
NOTE: 11 Is fixed for measuring Vce(satl• variable for measuring hFE• 

FIGURE 5-hFE, VcElsatl FIGURE 6-V1(on) 

OPEN OPEN 

FIGURE 7-IR FIGURE 8-VF 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 

PARAMETER MEASUREMENT INFORMATION 

INPUT ----o.1f '°1.._ _______ _ 

OUTPUT 

I I 

:.-1PHL-+j *-'PLH~ 

~~~-%----------------5-0o.1~r----

VOLTAGE WAVEFORMS 

FIGURE 9-PROPAGATION DELAY TIMES 

PULSE 
GENERATOR 
(See Note Al 

INPUT 

U LN2001 A only 
2.7 kl! 

--J>./l/lr--, 

ULN2003A 

ULN2004A 

ULN2005A 

I 
I 

Vs 

2 mH 

163 l! 

TEST CIRCUIT 

--+I !+--.;; 1 0 ns 
I I 

V1H 
(See Note Cl 

INPUT 
'::l-l _________ _ 

. i\10% av 
I 

-----40 µs-----91 

OUTPUT 
\ ___ ;-voH 

VOLTAGE WAVEFORMS 

NOTES: A. The pulse generator has the following characteristics: PR R = 12.5 kHz, Zout = 50 S1. 

B. CL includes probe and jig capacitance. 

C. For testing the ULN2001 A, ULN2003A and the ULN2005A, VJH = 3 V; for the ULN2002A, V1H = 13 V; for the ULN2004A, 

V1H=8V. . 

FIGURE 10-LATCH-UP TEST 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE 

VS 

COLLECTOR CURRENT 
(ONE DARLINGTON) 

TYPICAL CHARACTERISTICS 

COLLECTOR-EMITTER 
SATURATION VOLTAGE 

vs 

COLLECTOR CURRENT 
(TWO DARLINGTONS PARALLELED) 

> 
I 

~ 
0 
> 
c: 
0 

::> 

cl! 
~ 

~ 
~ 
0 

b 

500 

450 

~ 400 
I I 350 

u 300 

0 250 
~ 
8 200 

J,, 150 

100 

50 

COLLECTOR CURRENT 
VS 

INPUT CURRENT 

RL
0

• 10h 
t-TA • 25°c 

/ ~P" .l .l 
vs= 10 v V_L 

1 f7 Vs= 8 V 

~ 
11 

:JI 
w 

OO 100 200 300 400 500 600 700 BOO f5 OO 100 200 300 400 500 600 700 BOO OO 25 50 75 100 125 150 175 200 

le-Collector Current-mA IC(tot)-Total Collector Current-mA Ir-Input Current-µA 

FIGURE 11 FIGURE 12 FIGURE 13 

THERMAL INFORMATION 

JPACKAGE 
MAXIMUM COLLECTOR CURRENT 

VS 

DUTY CYCLE 
600 .---~-.----r----.---1.----~--r----.--~ 

~E N~1 
I 5001---+--+--+-+---+--+-r-+--+----l---1 

.... 
c 

t 
8 400 

l 'b... 
TA=70°C I ~ 

N = Number of Outputs Conducting I ~ 
B Simultaneously (see Note 3) --t----1 

M 3oof---+--+--+--+--l~-+--+--+--+-----l 
8 N;2 

~ 2001---+---+--+--4-N13-1---+--+---1--......,-l 
·x ;~ 
ra N = 4-L_ N = 5.= n:=---t--t---1 

~ T ' 
I 100 SE=t==t::a:=;~E:E~~~ 

!d _L N 
0 l--4---~'-=-6-+V-1--~ r 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle - % 

FIGURE 14 

~ 

N PACKAGE 
MAXIMUM COLLECTOR CURRENT 

VS 

DUTY CYCLE 

E 500 1---+--+--+-+---+--+-~-- '----l1---1 
I 

... 
B 
M 300 r----r--~""<'l"-"i'llc----t-.....,.. 

8 
E e 200 

·~ l---+-+:---l--f--~!ll.,,j,j2"'o....::~--=-F~ 
~ 
I 100 

!d 

TA = 70° C _.!,__j___J,_C:::t::::;;;:::::3 
N = Number of Outputs Conducting 

Simultaneously (see Note 3) 
0 .____.__.....____. _ _.__..____,__........____. _ _.___, 

0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle - % 

FIGURE 15 

NOTE 3: For the J package, N x le must not exceed 500 mA (maximum substrete-termlnal current). For the N package N x le must not exceed 

2.5 A. 
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ULN2002A 

P-MOS TO LOAD 

BUFFER FOR 

HIGHER CURRENT LOADS 

TYPES ULN2001A THRU ULN2006A 
DARLINGTON TRANSISTOR ARRAYS 

TYPICAL APPLICATION DATA 

+V Vee 

vee 

ULN2003A 

ULN2005A 

TTL TO LOAD 

ULN2003A 

USE OF PULL-UP RESISTORS 

TO INCREASE DRIVE CURRENT 

+V 

+V 

TEXAS INSTRUMENTS 
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lPDATE FEBRUARY 1981 

ULN2064, ULN2065,ULN2066, ULN2067, ULN2068, ULN2069, ULN2074, ULN2075 

The following changes for the ULN2064 thru ULN2069, ULN2074, and ULN2075 are being made 
to maintain interchangeability with other suppliers. To avoid the duplication of specifications 
created by these changes, the SN75064 thru SN75069, SN75074, and SN75075 are also being changed 
as shown below and on the following page. 

revised electrical characteristics for pages 122 and 130 

ULN2064 ULN2065 ULN2066 ULN2067 
TEST 

ULN2074 ULN2075 PARAMETER TEST CONDITIONS UNIT 
FIGURE 

MIN MAX MIN MAX MIN MAX MIN MAX 

11=625 µA, le= 500mA 1.1 1.1 1.1 1.1 

11 = 935 µA, le= 750mA 1.2 1.2 1.2 1.2 

Collector-emitter 
11=1.25 mA, le= 1 A 1.3 1.3 1.3 1.3 

Vcelsatl 5 l1=2mA, le= 1.25 A, v 
saturation voltage 1.4 1.4 

See Note 3 

11=2.25 mA, le= 1.5 A, 
1.5 1.5 

See Note 3 

revised electrical characteristics for pages 22 and 30 

TEST 
SN75064 SN75065 SN75066 SN75067 

PARAMETER TEST CONDITIONS SN75074 SN75075 UNIT 
FIGURE 

MIN MAX MIN MAX MIN MAX MIN MAX 

11 = 625 µA, lc=500mA 1.13 1.13 1.13 1.13 

11=935 µA, le= 750mA 1.25 1.25 1.25 1.25 

11=1.25 mA, le= 1 A 1.4 1.4 1.4 1.4 
Collector-emitter 

l1=2mA, Vcelsatl 5 le= 1.25 A, v 
saturation voltage 1.6 1.6 

See Note 3 

11=2.25 mA, le= 1.5A, 
1.7 1.7 

See Note 3 

revised electrical characteristics for page 126 

PARAMETER 
TEST 

TEST CONDITIONS 
ULN2068 ULN2069 

UNIT 
FIGURE MIN MAX MIN MAX 

V1=2.4V, le= 500 mA 1.1 1.1 

V1=2.4V, le= 750 mA 1.2 1.2 

Collector-emitter 
V1=2.4V, le= 1 A 1.3 1.3 

VcElsatl 5 V1 = 2.4 v. le= 1.25 A, v 
saturation voltage 1.4 

See Note 3 

V1=2.4 v. le= 1.5A, 
1.5 

See Note 3 

revised electrical characteristics for page 26 

PARAMETER 
TEST SN75068 SN75069 

TEST CONDITIONS UNIT 
FIGURE MIN MAX MIN MAX 

V1=2.4V, le= 500 mA 1.13 1.13 

V1=2.4V, le"' 750mA 1.25 1.25 

Collector-emitter 
V1=2.4 V, le= 1 A 1.4 1.4 

VcE(satl 5 Vi= 2.4 v. le= 1.25 A, v 
saturation voltage 1.6 

See Note 3 

v, = 2.4 v. le= 1.5A, 
1.7 

See Note 3 
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FEBRUARY 1981 UPDATE 
(continued from previous page) 

REVISED THERMAL INFORMATION FOR ULN2064 THRU ULN2069, ULN2074, AND ULN2075 
(replaces corresponding data on pages 124, 128, and 132) 

MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT .. .. YI 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 
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Duty Cycle-% Duty Cycle - % Duty Cycle-% 

REVISED THERMAL INFORMATION FOR SN75064 THRU SN75069, SN75074, AND SN75075 
(replaces corresponding data on pages 24, 28, and 32) 

< 

MAXIMUM COLLECTOR CURRENT 

TA•25°C 
N • Number of Outputs 

Conducting Simultaneousiv ~ 
~ 1.5 t-+--t-~-11,......;1--t-+--t..:-+---t 

a 
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E 
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VI 

DUTY CYCLE 
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< N • Number of Outputs 

~ 
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_
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MAXIMUM COLLECTOR CURRENT 
vs 

DUTY CYCLE 
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INTERFACE 
CIRCUITS 

TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

BULLETIN NO. DL·S 126B1, DECEMBER 1'979 - REVISED NOVEMBER 19.BO 

• Output Collector Current ••• 1.5 A Max 

• 2·W Dissipation Rating 

• High Output-Voltage Capability 

• Outputs Diode-Clamped for Inductive Loads 

• Common-Emitter Circuit for Current Sink 

• ULN2064 and ULN2065 Have TTL· and DTL· 
Compatible Inputs 

• ULN2066 and ULN2067 Have CMOS· and 
PMOS-Compatible Inputs 

• Designed for Interchangeability with Sprague 
ULN2064 thru ULN2067, Respectively 

description 

NE 
DUAL·IN·LINE PACKAGE 

(TOPVIEWI 

4 I 

11~H 

NC-No internal connection 

schematic (each darlington pair) 

The ULN2064, ULN2065, ULN2066, and ULN2067 
are monolithic high-voltage, high-current darlington 
transistor switches. Each comprises four n·p·n darling· 
ton pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching induc· 
tive loads. Outputs and inputs may each be paralleled 
for higher current capability. Applications include 
relay drivers, hammer drivers, lamp drivers, display 
drivers (LED and gas discharge), line drivers, and logic 
buffers. These common-emitter circuits are designed 
to operate as current sinks to the load. 

..------.;;oCLAMP 

The U LN2064 and U LN2065 are intended for use 
with TTL, DTL, and 5·volt MOS logic. The 
U LN2066 and U LN2067 are intended for use with 
PMOS and higher voltage CMOS logic. The ULN2064, 
U LN2065, U LN2066, and U LN2067 are characterized 
for operations from 0°C to 70°C. 

INPUT B 0-""V\,.,,_-.--t 
7.2 kll 
NOM 

3 kll 
NOM 

ULN2064B, ULN2065B: Rin • 350 !! NOM 
ULN2066B, ULN2067B: Rin • 3 kll NOM 

absolute maximum ratings at 25° C free-air temperature for each switch (unless otherwise noted) 

ULN2064 ULN2065 ULN2066 ULN2067 

Collector-emitter voltage 50 80 50 80 

Input voltage (see Note 11 15 15 30 30 

Peak collector current (see Figures 12, 13, and 14) 1.5 1.5 1.5 1.5 

Input current 25 25 25 25 

Total power dissipation at (or below) 25°C 
2075 2075 2075 2075 

free-air temperature (see Note 2) 

Operating free-air temperature range 0 to 70 0 to 70 0 to 70 0 to 70 

Stor119_e temperature range -55 to 150 -55 to 150 -55 to 150 -55 to 150 

Lead temperature 1/16 inch (1,6 mm) 
260 260 260 260 

from the case for 10 seconds 

NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25° C free-air temperature, derate total power to 1328 mW at 70° C at the rate of 16.6 mW/° C. 

UNIT 

v 
v 
A 

mA 

mW 

oc 
oc 

oc 

Copyright <s:> 1980 by Texas Instruments Incorporated 
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TYPES ULN2064, ULN2065, ULN2066, u·LN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

electrical characteristics at 25° e free-air temperature (unless otherwise noted) 

TEST ULN2064 ULN2065 
PARAMETER TEST CONDITIONS 

FIGURE MIN MAX MIN MAX 

VcEX(sus) 
Collector sustaining 

1 V1=0.4V, le= 100 mA 35 50 
voltage 

Vee= 50 v 100 

Collector output VcE=50V, TA= 70°C 500 
le EX 2 

cutoff current VcE = 80 V 100 

Vce=sov, TA=70°C 500 

V1 = 2.4 V 2 4.3 2 4.3 

On-state V1 = 3.75 V 4.5 9.6 4.5 9.6 
ll(on) 3 

input current V1=5 V 

V1=12 V 

VcE = 2 V, le= 1 A 2 2 
On-state 

V1(on) 4 Vee= 2 v, le= 1.5 A, 
input voltage 2.5 2.5 

See Note 3 

11=625 µA, le= 500mA 1.13 1.13 

11=935 µA, le= 750 mA 1.25 1.25 

11=1.25 mA, le= 1 A 1.4 1.4 
Collector-emitter 

VcE(sat) 5 11=2 mA, le= 1.25 A, 
saturation voltage 1.6 

See Note 3 

11=2.25 mA, le= 1.5A, 
1.7 

See Note 3 

VR = 50 V 50 

Clamp-diode VR = 50 V, TA= 70°C 100 
IR 6 

reverse current VR = 80 V 50 

VR = 80 V, TA=70°C 100 

Clamp-diode IF= 1 A 1.75 1.75 
VF 7 

forward voltage IF= 1.5 A, See Note 3 2 2 

ULN2066 ULN2067 
UNIT 

MIN MAX MIN MAX 

35 50 v 

100 

500 

100 
µA 

500 

mA 
0.9 1.8 0.9 1.8 

2.75 5.2 2.75 5.2 

6.5 6.5 

v 
10 10 

1.13 1.13 

1.25 1.25 

1.4 1.4 

v 
1.6 

1.7 

50 

100 

50 
µA 

100 

1.75 1.75 
v 

2 2 

NOTE 3: These parameters must be measured on one output at a time using pulse techniques. tw = 10 ms, duty cycle.;; 10%. 

switching characteristics at 25° e free-air temperature, Vee= 5 V 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay time, low-to-high-level output 
See Figure 8 

1 µs 

Propagation delay time, high-to-low-level output 1.5 µs 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

OPEN 

FIGURE 1-VcEX(sus) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

OPEN VcE 

le EX 
+--

FIGURE 2-lcEX 
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GENERATOR 
(see Note A) 

TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

PARAMETER MEASUREMENT INFORMATION 

OPEN 

FIGURE 3-11(on) 

OPEN 

* 
FIGURE 5-VcE(sat) 

OPEN 

FIGURE 7-VF 

68 n, 2W 

~.......,.0---1:>-4";>-- OUTPUT 

CL= 15 pF 
(see Note Bl 

OPEN 

FIGURE 4-V1(on) 

OPEN 

FIGURE 6-IR 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PAR= 50 kHz, duty cycle= 10%, z 0 = 50 !1. 
B. CL includes all probe and •tray capacitance. 

FIGURE 8 - SWITCHING TIMES 
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TYPES ULN2064, ULN2066, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

12 

ULN2064, ULN2065 
INPUT CURRENT 

TA=25°C 
No load 

INPUT VOLTAGE 

See Figure 3 

< 10 f----+---+--+--.,1-.J-------' 
E 

~ 

~ 
~ 6 

1 

< 
.!. 

Vi-Input Voltage-V 

FIGURE 9 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

TA=25°C 
N"" Number of Outputs 

Conducting Simultaneously 
~ 1.5 l---+---+-...+--+--4-1--+-...i..--l--l 

8 
0 

:.: 
~ 1.0 l--+--+---+-_._..__...~1----.-+--+----I 
u 
E 
e .• 
~ 0.51--+--+---+--+--->-1-

J:> 

o.__....__.___.__,___._..__....__.___.__ 
0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle-% 

FIGURE 12 

ELECTRICAL CHARACTERISTICS 
ULN2066, ULN2067 

INPUT CURRENT 

INPUT VOLTAGE 

·No load 
See Figure 3 

--+-·-+------+-------1---4--

10 12 

V1-lnput Voltage-V 

FIGURE 10 

THERMAL INFORMATION 

< 
~ j 1.5 

0 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

TA=5o'c 
N = Number of Outputs 

Conducting Simultaneously 

8 1.0 l---+--+--+~---1-""' ....... +--+--1---1 

E 
e • i 05 

10 20 30 40 50 60 70 80 90 100 
Duty Cycle-% 

FIGURE 13 

TYPICAL APPLICATION DATA 

COLLECTOR CURRENT 

BASE CURRENT 

0.5 1.5 

la--Base Current-mA 

FIGURE 11 

MAXIMUM COLLECTOR CURRENT 

TA= 70°C 
N = Number of Outputs 

Conducting Simultaneously 

2.5 

OL....--'--'----'----'-'---'----'--'----'-~ 
0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle-% 

FIGURE 14 

Vcc,.__...._ ___________ __,.__ _ __,....__~ 

TMS1000 

161--1------' 

15 

14 

4 ULN2066 13 

5 12 

11 

10 

FIGURE 15-RELAV DRIVER INTERFACE 
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INTERFACE 
CIRCUITS 

TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

BULLETIN NO. DL·S 12751, MAY 1980-REVISED NOVEMBER 1980 

• Output Collector Current ... 1.5 A Max 

• 2-W Dissipation Rating 

• High Output-Voltage Capability 

• Preamp for High Current Gain 

• Outputs Diode-Clamped for Inductive Loads 

• Common-Emitter Circuit for Current Sink 

• Inputs Compatible with TTL and 
5-Volt CMOS 

• Designed for Interchangeability with Sprague 
U LN2068 and U LN2069 

description 

The ULN2068 and ULN2069 are monolithic inte
grated circuits each consisting of four high-voltage, 
high-current n-p-n cascaded transistor switches. Each 
switch includes a first stage compatible with both 
TTL and 5-volt CMOS signal levels. The second and 
third stages form uncommitted-collector outputs with 
common-cathode clamp diodes for switching inductive 
loads. 

NE 
DUAL-lrJ-LINE PACKAGE 

(TOPVIEWI 
HEATSINK, E, 

AND 
SUBSTRATE 

4C 48 Vee ,-.!'-.. 38 3C CLAMP 

4 5 
CLAMP 1C 18 --.....-

NC-No internal connection 

HEATSINK, E, 
AND 

SUBSTRATE 

schematic (each switch) 

900 !I 

INPUT 

2B NC 2C 

CLAMP 

OUTPUT 
The U LN2068 and U LN2069 can sink up to 1.5 
amperes per switch. Applications include logic buffers, 
MOS drivers, memory drivers, line drivers, relay 
drivers, hammer drivers, lamp drivers, and display 
drivers (LED and gas discharge). The ULN2068 and 
ULN2069 are characterized for operation from 
0°C to 70°C. 

B O----'Vl/',----4 ------i~----oc 

Resistor values shown are nominal. 

absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 

ULN2068 ULN2069 UNIT 

Collsctor-emitter voltage 50 80 v 
Supply voltage, Vee (see Note 11 10 10 v 
Input voltage 15 15 v 
Peak collector current (see Figures 10, 11, and 121 1.5 1.5 A 

Total power dissipation at (or below) 25°C free-air temperature (see Note 21 2075 2075 mW 

Operating free-air temperature range Oto 70 0 to 70 oc 
Storage temperature range -55 to 150 -55 to 150 oc 
Lead temperature 1 /16 inch ( 1,6 mm) from the case for 10 seconds 260 260 oc 

NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 

2. For operation above 25° C free-air temperature, derate total power to 1328 mW at 70° C at the rate of 16.6 mW!° C. 

Copyright© 1980 by Texas Instruments Incorporated 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

electrical characteristics at 25°e free-air temperature, Vee= 5 V (unless otherwise noted) 

TEST ULN2068 ULN2069 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN MAX MIN MAX 

VcEX(susl Collector sustaining voltage 1 V1 = 0.4 V, le= 100 mA 35 50 v 
VcE=50V 100 

VcE = 50 V, TA=70°C 500 
le EX Collector output cutoff current 2 µA 

VcE=BOV 100 

VcE=SOV, TA=70°C 500 

V1=2.4V 250 250 
ll(on) On-state input current 3 µA 

V1=3.75 V 1000 1000 

V1(on) On-state input voltage 4 
VcE=2V, le= 1.5A, 

2.4 2.4 v 
See Note 3 

V1=2.4V, le= 500 mA 1.13 1.13 

V1 = 2.4 V, lc=750mA 1.25 1.25 

V1=2.4V, le= 1 A 1.4 1.4 
Collector-emitter 

VcE(sat) 5 V1 = 2.4 V, le= 1.25A, v 
saturation voltage 1.6 

See Note 3 

V1=2.4V, le= 1.5A, 
1.7 

See Note 3 

VR = 50 V 50 

VR = 50V, TA= 70°C 100 
IR Clamp-diode reverse current 6 µA 

VR = 80 V 50 

VR=SOV, TA=70°C 100 

If= 1 A 1.75 1.75 
VF Clamp-diode forward voltage 7 v 

If= 1.5 A, See Note 3 2 2 

Ice 
Supply current 

(only one switch conducting) 
8 V1=2.4 V, le= 500 mA 6 6 mA 

NOTE 3: These parameters must be measured on one output at a time using pulse techniques. tw = 10 ms, duty cycle<;; 10%. 

switching characteristics at 25°e free-air temperature, Vee= 5 V 
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

Propagation delay time, low-to-high-level output 
See Figure 9 

µs 

tPHL Propagation delay time, high-to-low-level output 1.5 µs 

PARAMETER MEASUREMENT INFORMATION 

Vee OPEN 

OPEN 

-k 
OPEN 

FIGURE 1-VcEX(sus) FIGURE 2-lcEX 

1180 
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OPEN 

GENERATOR 
(see Note Al 

TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

PARAMETER MEASUREMENT INFORMATION 

Vee OPEN 

FIGURE 3-11(on) 

Vee OPEN 

FIGURE 5-VcElsatl 

FIGURE 7-Vf 

.--~---35V 
CLAMP 

68 n,2W 

"Xl.........,.,__.._.a.-- OUTPUT 

TEST CIRCUIT 

CL= 15 pf 
(see Note Bl 

Vee OPEN 

FIGURE 4-Vl(on) 

OPEN 

FIGURE 6-IR 

•cc OPEN 

FIGURE 8- lcc 

VOLTAGE WAVEFORMS 

NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle= 10%, Z0 = 50 n. 
B. CL Includes all probe and stray capacitance. 

FIGURE 9-SWITCHING TIMES 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

MAXIMUM COLLECTOR CURf1ENT 

DUTY CYCLE 

TA= 25°C 
<t N "' Number of Outputs 
I Conduc1ing Simultaneousiv J 15 t---+--+-....+---t-+--+---+--

o 

~ 1 .0 1---+--t--+--"'<l--"'k,-+--:--Orl--t-~ 
u 
E 
f! 
~ 0.5 f---+--t--l--+-t-+-

1,i 

0'---'--'--"--'--'--..1.--'--'--"-_J 
0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle-% 

FIGURE 10 

THERMAL INFORMATION 
MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 
2.0 ----~-------

10 20 30 40 50 60 70 80 90 100 
Duty Cycle-% 

FIGURE 11 

TYPICAL APPLICATION DATA 

MAXIMUM COLLECTOR CURRENT 
vs 

DUTY CYCLE 

N • Number of Outputs 
Conducting Simultaneously 

O'---'--'---'---l-'---'--'--'--'----' 
0 10 20 30 40 50 60 70 80 90 100 

Duty Cycle-% 

FIGURE 12 

V+~~~-a~-4D~-Gl.-~~~~~~~~~~~~.-.~----

Vcc = 5 V~~~-+-~-f-~-f-~~~~~~~~~-. 

16 

2 15 

3 14 
ULN2068 

4 13 

-= 12 -= TMS 1000 
6 11 

10 

8 9 

FIGURE 13-RELAY DRIVER INTERFACE 
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INTERFACE 
CIRCUITS 

TYPES ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

BULLETIN NO. DL·S 12750, MAY 1980-REVISED NOVEMBER 1980 

• Output Collector Current ... 1.5 A Max 

• 2-W Dissipation Rating 

• High Output-Voltage Capability 

• Output Sink- or Source-Current Capabilities 

• Input Compatible With TTL or 5-V CMOS 

• Designed for Interchangeability with Sprague 
ULN2074 and ULN2075 

description 

The ULN2074 and ULN2075 are monolithic, quad
ruple, high-voltage, high-current n-p-n darlington
transistor amplifier devices. They feature high-voltage 
outputs with collector-current ratings of 1.5 amperes 
for each darlington pair. 

. - . 

4C 4E 

TC 1E 

NE 
DUAL-IN-LINE PACKAGE 

(TOP VIEW) 

HEATSINK AND 
SUBSTRATE 

48 ~ JB 

1B~2B 

HEATSINK AND 
SUBSTRATE 

schematic (each switch) 

JE JC 

2E 2C 

The U LN2074 and U LN2075 are unique general
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking or 
sourcing the output current. These devices offer 
the system designer the flexibility of tailoring the 
circuit to the application. Typical applications 
include logic buffers, relay drivers, lamp drivers, 
and hammer drivers. 

350 !! 
NOM 

,,--------<J OUTPUT C 

INPUT B O--Yth-~..--1 

7.2 kll 
NOM 

3kn 
NOM 

For proper operation, the substrate must be connected 
to the most negative voltage. ~SUBSTRATE 

The ULN2074 and ULN2075 are characterized for 
operation from 0°C to 70°C. 

absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 

-
ULN2074 ULN2075 

Collector-emitter voltage 50 80 
Input voltage with respect to substrate 30 60 

Peak collector current (see Figures 9, 10, and 11) 1.5 1.5 
Input current 25 25 

Total power dissipation at (or below) 25°C free-air temperature (see Note 1 I 2075 2075 
Operating free-air temperature range 0 to 70 Oto 70 
Storage temperature range -55 to 150 -55 to 150 

Lead temperature 1 /16 inch (1,6 mm) from the case for 10 seconds 260 260 

NOTE 1: For operation above 25° C free-air temperature, derate total power to 1328 mW at 70° Cat the rate of 16.6 mW/ C. 

UNIT 

v 
v 
A 

mA 

mW 
oc 
oc 
oc 
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TYPES ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTOm SWITCHES 

electrical characteristics at 25°C free-air temperature (unless otherwise noted) 

TEST ULN2074 ULN2075 
PARAMETER TEST CONDITIONS UNIT 

FIGURE MIN MAX MIN MAX 

VcEX(sus) Collector sustaining voltage 1 V1=0.4V, lc=100mA 35 50 v 
VcE = 50 V 100 

VcE=50V, TA= 70°C 500 
le EX Collector output cutoff current 2 µA 

VcE=80V 100 

VcE = 80 V, TA= 70°C 500 

V1 = 2.4 V 2 4.3 2 4.3 
l1(on) On-state input current 3 mA 

V1=3.75V 4.5 9.6 4.5 9.6 

VcE = 2 V, le= 1 A 2 2 

V1(on) On-state input voltage 4 VcE=2V, le= 1.5 A, v 
2.5 2.5 

See Note 2 

11=625 µA, le= 500 mA 1.13 1.13 

11=935µA, le= 750 mA 1.25 1.25 

11=1.25 mA, le= 1 A 1.4 1.4 
Collector-emitter v VcE(sat) 5 11=2 mA, le= 1.25 A, 
saturation voltage 1.6 

See Note 2 
I---·---

11 = 2.25 mA, 

See Note 2 

le= 1.5 A, 
1.7 

NOTE 2: These parameters must be measured on one output at a time using pulse techniques, tw = 10 ms, duty cycle.;::; 10%. 

switching characteristics at 25°C free-air temperature 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-level output 1 µs 
See Figure 6 

tPHL Propagation delay time, high-to-low-level output 1.5 µs 

PARAMETER MEASUREMENT INFORMATION 

VcE 

OPEN 

FIGURE 1-VceX(sus) FIGURE 2-lcex 

1180 
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10 

GENERATOR 
(see Note Al 

TYPES ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

PARAMETER MEASUREMENT INFORMATION 

[!>~OPEN 

FIGURE 3-11(onl 

FIGURE 5-VcE(sat) 

35V 

68 n,2W 

~>---........ -OUTPUT 

CL= 15 pF 
(see Note Bl 

TEST CIRCUITS 

VcE 

-! 
FIGURE 4-V1(on) 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle= 10%, Z 0 = 50 n. 
B. CL includes all probe and stray capacitance. 

FIGURE 6-SWITCHING CHARACTERISTIC 
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TYPES ULN2074,ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 

TA• 25°C 

INPUT CURRENT 

YI 

INPUT VO~ TAOE 

12 No lo1d 

&to Figure 3 

1 10 

~ 8 f----+---+-
t: a 
~ 8 

1 

ELECTRICAL CHARAc'TE'RiS'Ti'csn"'" 
.. ;; ce ,. 

COLL~CTOR CURRENT 

VI 

BASE CURRENT 

0 ....__..._ _____ ~-~-~ 

0 

V1-lnput Voltage-V 

FIGURE 7 

MAXIMUM COLLECTOR CURRENT 

YI 

DUTY CYCLE 

TA• 25'C 

< N • Number of Outpull 
I Conducting Slmu1!1n1ou1ly j 1.5 

j 1--+--+-~-~-
8 1.0 

.I 
:i 0.6 f---+--+-_._--4-~I-~ '-l-~=-1-.....1 

9 
o.__.__.__..__._.__....__.__.__,___. 

0 tO 20 30 40 50 60 70 80 90 tOO 

Duty Cycle-% 

FIGURE 9 

TMS1000 

THERMAL INFORMATION 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

10 20 30 40 60 60 70 80 90 100 

Duty Cycle-% 

FIGURE 10 

TVr>ICAL APPLICATION DATA 

V+ = 48 V 

16 

2 15 

3 14 

4 ULN2074, 13 

5 ULN2075 12 

6 11 

7 

8 

0,5 1.5 2,5 

le-Base Current-mA 

FIGURE 8 

MAXIMUM COLLECTOR CURRENT 

DUTY CYCLE 

TA• 70°C 
<( N • Nuniber of Outputs Ls 1--..+-.-Co...!n-du"""ct._in_g -+Si_m_u1t..,•n_e+ou_s1

4
v -!--~ 

a 
5 
~ 8 1.0 

E 
~ 
';( 

:i 0,5 I---+---+--+---+--+-~ 

~ 

O'--~-'--'---'-'---'--'--~-'-~ 
0 10 20 30 40 50 60 70 BO 90 100 

Duty Cycle-% 

FIGURE 11 

FIGURE 12-RELAV DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES 
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TYPICAL APPLICATIONS 

general 

The applications have been divided into several categories. Even though a particular device is shown in a given applica
tion, that does not mean it is the only device that can be used. For example, the SN75451 B is shown as a lamp driver. 
Depending on the voltage and current requirements, other devices may be used such as the SN75401, SN75411, 
SN7543'1, SN75461, SN75471, and so forth. 

The categories into which the applications have been divided are as follows: 

lamp drivers 

Lamp drivers 
Relay/solenoid drivers 
Hammer drivers 
Core memory driver and inhibit control 
Digital comparators 
Detectors 
TTL·to·MOS and MOS·to·TTL drivers 
Inverting buffers for high-current loads 
Miscellaneous applications 

Figures 1 and 2 show basic lamp driver applications. 

FIGURE 1 - LAMP DRIVER 

SN75475 
or 

SN75477 

FIGURE 2 - HIGH·VOL TAGE LAMP DRIVER 
WITH INDUCTIVE CLAMP·DIODE PROTECTION 

Note that in any lamp-driver application the turn-on surge current of a cold lamp may be as much as 10 times the 
normal on current; a 100-mA lamp may have a 1-amp turn-on surge. Peripheral drivers can handle 100·mA operating 
currents, but a 1-amp surge is far more demanding. The normal maximum continuous collector current rating Is 300 or 
500 rnA, although a 500 or 1000 mA (maximum) surge current may be sustained for duty cycles not to exceed 50% 
or 40%, respectively, with on time less than 10 milliseconds. Current peaks exceeding these maximums may cause 
device deterioration. 
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TYPICAL APPLICATIONS 

lamp drivers (continued) 

Several methods can be employed to limit surge currents when using peripheral drivers. These methods allow 200- to 
300-mA lamps to be driven without exceeding the surge limits of the devices. One method that can be used employs 
"keep alive" resistors as shown in Figure 3. These resistors maintain off-state current at approximately 10%. This will 
reduce the surge current. 

INPUT "A" 

STROBE 

INPUT "B" 

SN75451B 

+V 

FIGURE 3 - LAMP DRIVERS WITH "KEEP ALIVE" RESISTORS 

With the basic SN754508, SN75460, or SN75470, the availability of the gate output and base leads, as well as the 
emitter lead, allows use of several methods of current limiting. One method is to place a current-limiting resistor be
tween the gate output and the transistor base, as shown in Figure 4. With an operating load current of 100 mA, a 
typical hFE of 50 for the output transistor, and selecting 250 mA as the peak surge, the value of the base resistor 
can be determined from the following equation: 

where: 

Therefore: 

VoH-VsE 
R-----

Is (limit) 

VoH = 3.3 v (typical) 

VsE = 0.85 V (typical) 

. . le (limit) 250 mA 
Is (limit)= --- = ---= 5 mA 

hFE 50 

R=~"" 500.n 
0.005 

THIS SIOE CAN PERFORM 
THE SAME OR ANOTHER 

FUNCTION 

FIGURE 4- LAMP DRIVER WITH BASE RESISTOR SURGE LIMITING 

This method is not the best because of lack of control over critical parameters. A worst-case condition of low VsE. 
high hFE. and high gate output would result in peak surges in excess of 500 mA. 
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TYPICAL APPLICATIONS 

Figure 5 shows a configuration that is less susceptible to variations in parameters. The emitter resistor is small enough 
to be of little significance at the steady-state on level, but will limit the peak levels". In this example, a GE1815 lamp 
was used and the actual steady-state current was 191 mA. With a typical gate VoH of 3.3 volts and a VsE of 0.95volt, 
(at 200 mA) the transistor will saturate and limit when its emitter voltage reaches VoH -VsE, or 2.35 volts; this 
occurs at VE/RE, or about 345 mA. Figure 6 shows the output current waveform. 

lamp drivers (continued) 

12 v 

THIS SIDE CAN PERfORM 
THE SAME OR ANOTHER 

FUNCTION 

FIGURE 5 - LAMP DRIVER WITH 
EMITTER RESISTOR SURGE LIMITING 

<( 
E 

i 
u 
s 
c. 
s 
0 

350 

300 

250 

200 

150 

100 

50 

0 
0 50 100 150 200 250 300 350 

Time-ms 

FIGURE 6 - OUTPUT CURRENT vs TIME 
FOR CIRCUIT IN FIGURE 5 

In this example the peak surge is sustained for about 150 milliseconds. As the lamp warms, its impedance rises and the 
load current drops rapidly to the steady-state level. Even with worst-case parameters the surge current would be under 

500 mA. The efficient performance of this type of current limiting explains its popularity for lamp-driver applications. 

Improved accuracy and consistent performance can be achieved by utilizing one of the output transistors as a 
current-sensing device to clamp the lamp driver as shown in Figure 7. In this circuit the lamp current must flow 
through the 1.9-ohm resistor in the emitter of the lamp driver. The first advantage is that the resistor is smaller than 
that required in the previous circuit, and has even less effect on the steady-state operating level. The base-emitter 
junction of 02 is connected across the 1.9-ohm resistor, with its collector tied to the base of 01 in a typical 
current-limiting mode. A VsE of only about 0.6 volt begins to turn 02 on, clamping the base drive into 01. Clamping 
occurs at an output current equal to VsE/1.9 n, or 0.6 V /1.9 .Q; the output clamp level is then 316 mA. As in the 
previous application, the surge current lasts for about 100 milliseconds before decreasing rapidly to the quiescent level 
of 190 to 200 mA. 

Two important precautions should be kept in mind when using this type of surge protection; ( 1) surge currents should 
not be allowed to exceed the driver surge rating under any conditions; and (2) current limiting must not take place 
during steady-state operations, as this would increase driver power dissipation and could cause failure. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

135 



136 

TYPICAL APPLICATIONS 

lamp drivers (continued) 

FIGURE 7 - LAMP DRIVER WITH CURRENT-SENSING 
SURGE PROTECTION 

1.9n 

Another method is basically to use two switches; one to turn on the lamp with current limiting and the second to take 
over, after a delay, without current limiting. This eliminates the effects of parameter variation without reducing the 
quiescent operating level of the lamp. Such a circuit using the SN754528 is shown in Figure 8. A high-level input turns 
01 on immediately, while 02 is delayed by the input RC network, allowing about 200 milliseconds of limited-current 
warm-up before turning the lamp on fully. Figure 9 shows the current levels versus time, and the effect of the warm-up 
mode on resulting peak levels. 

5V 

18 
n 

FIGURE 8 - LAMP DRIVER WITH 
WARM-UP CIRCUIT 

12V 

<t: 
E 
.!. 
c 

~ 
::I 

(.) 

5 
c. 
5 
0 

400 

350 

300 

250 

200 

150 

100 

50 

0 
0 50 100 1 50 200 250 300 350 400 

Time-ms 

FIGURE 9 - OUTPUT CURRENT vs TIME 
FOR CIRCUIT IN FIGURE 8 
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TYPICAL APPLICATIONS 

lamp drivers (continued) 

Another interesting lamp·driver application is depicted in Figure 10, showing the SN75450B as a panel·light intensity 
control. Controllable feedback around the gate allows its operation in the linear region, thus providing variable drive to 
the output transistor. An emitter resistor as shown may be used to limit initial turn·on surges. In this application a large 
amount of power will be dissipated in the output transistor at half·power operating levels. 

Caro must be taken not to exceed the total power-dissipation capability of the drivers. In a typical application the gate 
output wlll be only about 2 .2 volts because of operation within the linear region. A control setting of about 280 ohms 
puts the gate In its linear region. A control setting of 100 to 160 ohms turns off the lamp, and a setting of 700 to 
800 ohms wlll yield a full-on condition. 

THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 

FUNCTION 

FIGURE 10 - PANEL-LIGHT INTENSITY CONTROL 

relay/solenoid drivers 

Figures 11 and 12 show typical relay/solenoid driver applications. Note that when using drivers that do not have output 
clamp diodes provided internally, these diodes should be provided externally across the inductive load as shown in 
Figure 12. 

SN75475 
or 

SN75477 

FIGURE 11 - HIGH-VOLTAGE RELAY/SOLENOID 

DRIVER 

INPUT "A" 

STROBE 

INPUT "B" 

FIGURE 12 - RELAY/SOLENOID DRIVER 

WITH EXTERNAL CLAMP DIODES 
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TYPICAL APPLICATIONS 

relay/solenoid drivers {continued) 

In some applications involving the switching of inductive loads, the fast rise time and high-voltage transient occurring 

during turn-off can force the output transistor into a secondary breakdown condition. In such cases the collector 

voltage reaches Vcc2 levels within a few nanoseconds. To prevent undesired breakdown, the collector-voltage slew rate 

should be reduced to 1 volt per nanosecond or less. This gives the gate sufficient time to provide a low base-to-ground 

impedance before the collector voltage is extremely high, and collector-to-emitter breakdown is prevented. To 
accomplish this, a 500- to 1000-pF capacitor from the collector of the output transistor to ground is usually adequate 
(see Figure 13). 

Vcc10---<1t--'VV\r--. 

INPUT 0--1---

SN75451B 

THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER FUNCTION 

LOAD 

FIGURE 13-CAPACITOR PREVENTS PREMATURE COLLECTOR-TO-EMITTER BREAKDOWN 

In some systems, power-supply failure or sequencing may result in the output Vcc2 collector supply being on while the 

gate supply Vcc1 is off. Under this condition the collector-to-emitter breakdown is generally lower because of the 
increase in base-terminating impedance resulting from the gate being off. Figure 14 shows a practical method of 

preventing complete loss of gate power while'Vcc2 is on; the zener diode yields a 4- to 5-volt supply level to the gate 

during Vcc1 power failure. 

Vcc10--e----4t----~..._ __ _. 

+5V 

SN75450B 

FIGURE 14-PROTECTION AGAINST LOSS OF V cc1 
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TYPICAL APPLICATIONS 

hammer drivers 

Figure 15 shows a typical hammer-driver application. If the type of driver used does not have internal output clamp 

diodes, a 1 N3064 or similar diode should be connected across the inductive load in order to provide this protection. 

SN75476 

FIGURE 15 - DUAL HAMMER DRIVER 

core memory driver and inhibit control 

SINK i 
CURRENT 

I SOURCE 
• CURRENT 

TO MEMORY DRIVE LINES 

Source and sink controls are activated by high-level input voltages (V1 H;;;,, 2 V) 

FIGURE 16 - CORE MEMORY DRIVER 
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TYPICAL APPLICATIONS 

core memory driver and inhibit control (continued) 

ITROll 
s 

,_ANl I 
INHIBIT ~----"'"' ,2 

digital comparators 

~UNCTION TAILI 
INPUTI OUTPUTI ,, Pl I PLANI I PLANl I 

)( )( L lnlbl•d ln1blld 
H L H lnMbltld lnllblld 
L H H lnlbltd lnhlbltld 
H H H lnhlbltld lnh1bltld 
L L H lnlbl1d ln1blld 

H • hiQh ltvel, L • lowlev1t1 IC• lrr1!1v1n1 

FIGURE 17-CORE MEMORY INHIBIT CONTROL 

Y2•V1'!!• IA+BI?° 
'72·Y1+C•l:ll"c 

SN7545'8 

FIGURE 18-SOGIC SIGNAL COMPARATOR FIGURE 19-MULTIFUNCTION LOGIC.SIGNAL COMPARATOR 

•V 

y "'G + 1A • 2A + 1A. 2A 

FIGURE 20-GATED COMPARATOR 
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detectors 

SIGNALS FROM} A 
PEAK DETECTORS B 

OUTPUT 

TYPICAL APPLICATIONS 

Low output occurs only when 

inputs are low simultaneously. 

t If inputs are unused, they should be connected to +5 V through a 1 kH resistor. 

FIGURE 21-IN-PHASE DETECTOR 

SN75452B 

FIGURE 22-TTL ~R DTL POSITIVE LOGIC-LEVEL DETECTOR 

TTL-to-MOS and MOS-to-TTL drivers 

FIGURE 24-TTL-TO-MOS CLOCK DRIVER 

INPUT 

SN75452B 

tThe two input resistors must be adjusted for the level of MOS_ input. 

FIGURE 23-MOS NEGATIVE-LOGIC-LEVEL DETECTOR 

1~~bro----+---. 

SN75450B 

tvalue of coupling capacitor may need to be adjusted 

for frequency of operation. 

FIGURE 25-TTL-TO-MOS CLOCK DRIVER 
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TYPICAL APPLICATIONS 

TTL-to-MOS and MOS-to-TTL drivers (continued) 

-10 V OR NEGATIVE 
SUPPLY OF MOS CIRCUIT 

1N759 4.7kll 

FIGURE 26-DUAL TTL-TO-MOS DRIVER FIGURE 27-DUAL MOS-TO-TTL DRIVER 

inverting buffers for high-current loads 

SN75467 
or 

ULN2002A 

FIGURE 28-P-MOS TO LOAD 

SN75468 
or 

ULN2003A 

FIGURE 29-TTL TO LOAD 
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SN75469 
or 

ULN2004A 

FIGURE 30-CMOS TO HIGHER 
CURRENT LOAD 
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miscellaneous applications 

5V 

1276 

TYPICAL APPUcinmrus 

FIGURE 31-SQUARE-WAVE GENERATOR 

510 l1 

MOS 
1/0"1" 

MOS 
1/0 "O" 

200 l1 

200 l1 

v,.1 

Vss= 13v 
v00 = -7 v 
v,01 = o 

FIGURE 32-TTL COMPATIBLE DRIVER AND SENSE AMPLIFIER 
INTERFACE TO MOS MEMORY 1/0 LINES 
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TYPICAL APPLICATIONS 

miscellaneous applications (continued) 
+VI 

FIGURE 33-FLOATING SWITCH 

+DV 

IN7D4DOB 

INPUT 0 O---+---' 

INPUT A o---e-----' 

FIGURE 35-500-mA SINK 

Termination Is med• et th• receiving end 11 follows: 
Line 1 la terminated to ground through z0/2; 

Line 2 I• terminated to +6 volts through Z0/2; 
where Z 0 Is the line Impedance, 

FIGURE 37-BALANCED LINE DRIVER 

INPUT 

FIGURE 34-SWITCHABLE CURRENT SOURCE 
WITH INDICATOR LAMP 

DVO-----. 

IN740il 
INVIATIA 

lkll 

}

COWLIMINTAAY OUTPIJTI PCA1 
GC/NC·GC INCICATCAI 
MCI CLOCK CAIVIAI 
lll'CLAA AILAYI 

FIGURE 36-COMPLEMENTARV DRIVER 

ALARM 
RELAY 

fROM ALAAM fc 
TRANSCUCEAS 1>--+---------' 

311011 39011 

FIGURE 38-ALARM DETECTOR 
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