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IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes to or to
discontinue any semiconductor product or service identified in this
publication without notice. Tl advises its customers to obtain the latest
version of the relevant information to verify, before placing orders,
that the information being relied upon is current.

Tl warrants performance of its semiconductor products to current
specifications in accordance with Tl’s standard warranty. Testing and
other quality control techniques are utilized to the extent Tl deems
necessary to support this warranty. Unless mandated by government
requirements, specific testing of all parameters of each device is not
necessarily performed.

Tl assumes no liability for Tl applications assistance, customer product
design, software performance, or infringement of patents or services
described herein. Nor does Tl warrant or represent that any license,
either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of Tl covering or
relating to any combination, machine, or process in which such
semiconductor products or services might be or are used.

Specifications contained in this User's Guide supersede all data for
these products published by Tl in the United States of America before
March 1988.

Copyright 1985, 1988, Texas Instruments Incorporated

Printed in the U.S.A.
Revised March 1988
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INTRODUCTION

In this volume, Texas Instruments presents pertinent technical information on our broad line of TTL integrated
circuits. You will find complete specifications on the following TTL products:

O Standard TTL circuits
— Series 54/74

0 Schottky TTL circuits
— Series 54LS/74LS, Low-Power Schottky
~— Series 545/74S, Schottky

This edition is designed for ease of circuit selection with an alphanumerical index of devices in this book as
well as a functional index. The functional index includes all standard bipolar and CMOS logic device types available
or under development showing the available technologies for each type. Included in the functional index are
the following families of products: ’

Standard TTL

Schottky - S

Advanced Schottky - AS

Low-Power Schottky - LS

Advanced Low-Power Schottky - ALS
74F

High-speed CMOS - HC/HCT
Advanced CMOS Logic - AC/ACT
BiCMOS bus interface - BCT
Programmable Logic - TIBPAL
VLSI Processors

The general information section includes an explanation of the function tables, parameter measurement
information, and typical characteristics related to the TTL products listed in this volume.

Package dimensions given in the Mechanical Data section of this book are in metric measurement (and
parenthetically in inches) to simplify board layout for designers involved in metric conversion and new designs.

Complete technical data for any Tl semiconductor/component products are available from your nearest Tl field
sales office, local authorized TI distributor, or by writing direct to: Texas Instruments Incorporated, P.O. Box
809066, Dallas, Texas 75380-3066.

We sincerely hope you find the new Standard TTL Data Book a meaningful addition to your technical library.
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FUNCTIONAL INDEX

Column heading Literature Number provides the latest available technical source for a particular product.
TI's technical literature is identified by a seven- or eight-character product source code consisting of four
(4) alpha characters, three (3) numeric characters, and a revision letter, if applicable. If the fourth alpha
characteris an *'S’’, then the document is a stand-alone data sheet, e.g., SDAS106A. The code is printed
at the upper right-hand corner on the front cover and the lower left-hand corner on the back cover of a
data book, and at the lower left-hand corner on the back page of a data sheet.

List of Applicable Databooks:

SCADOO1TA = Advanced CMOS Logic Databook
SCLD0O1B High-Speed CMOS Logic Databook
SDADOO1B = ALS/AS Logic Databook

SDFD0O01 = F Logic Databook

SDLDOO1A = Standard TTL Logic Databook
SDVDO0OO1 = LSI Logic Databook

SDZD001B = Programmable Logic Databook
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FUNCTIONAL INDEX

GATES

POSITIVE-NAND GATES

TECHNOLOGY
DESCRIPTION TYPE STD LITERATURE
i LS S ALS AS F HC AC ACT NUMBER
[ [} [} SDLDOO1A
1 30 A ° SDAD0018B
8-Input [ ] SCLD001B
[ SDFDOO1
o 11030 0 . SCADOOTA
g [ SDAD00O1B
o 13-Input ‘133 [ SCLD001B
S ° SDLDOOTA
— 12-Input ‘134 ° SDLDOO1A
5" Dual 2-Input ‘8003 o SDADO01B
gl ‘13 L [ SDLDOO1A
2 [ [ ] [} SDLDOO1A
3 , A . SDADOO1B
4} 20 ° SCLD001B
=3 o SDFDOO1
=] Dual 4-Input
= 40 A SDADO001B
[} ° [ SDLDOO1A
‘1020 A SDADOO18B
‘11020 ° ° SCADOO1A
[} [ [} SDLDOO1A
"0 L [ ] SDADO0O1B
Triple 3-Input ° SCLD001B
[} SDFD001
‘1010 A SDAD001B
‘11010 [ ° SCADOO1A
A [} SDAD001B
, . . D SDLDOO1A
00 [ SCLD001B
[ SDFDOO1
'26 [ L] SDLDOO1A
‘a7 L L L4 ' SDLDOO1A
Quad 2-Input A SDADOO18
‘ag ° ° [d SDLDOO1A
A SDAD0O01B
‘39 [ SDLDOO1A
° L] ° SDLDOO1A
132
[ SCLDO001B
‘1000 A A SDAD0018
‘11000 ° ° SCADOO1A
1804 A B SDADO001B
Hex 2-Input L] SCLD001B
‘1804 A L] SDAD0O0O1B
L] Denotes available technology.
A Denotes planned new.
A Denotes “’A’’ suffix available in the technology indicated.

Denotes 'B’’ suffix available in the technology indicated.
= Denotes information To Be Announced.
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FUNCTIONAL INDEX

POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

TECHNOLOGY
LITERATURE
DESCRIPTION TYPE STD
L LS S ALS AS F HC AC ACT NUMBER
© o SDLDOO1A
Dual 4-Input ‘22
B SDADO01B
. °© ° SDLDOO1A
Triple 3-Input ‘12
A SDADOQ01B
o L SDLDOO1A
‘01 ] SDADO0O1B
° SCLD0O018 g
Quad 2-Input ] [] ] SDLDOO1A -;
‘03 B SDADO01B ©
° SCLDO01B £
'1003 B A SDADO01B S
[Vl
POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS E
DESCRIPTION TYPE STD O LITERATURE E
LS S ALS AS F HC AC ACT NUMBER o
TTL c
Trinte 3. s ° ° SDLDOO1A 8
riple 3-Input A SDADO01B
o ° ° SDLDOO1A
a 2 09 ] SDADOO1B
uad 2-Input ° SCLDO01B
o SDFD0O01
Quad Schmitt ‘7001 ° SCLDOO18
@ = Denotes available technology.
A = Denotes planned new.
A Denotes *“A’* suffix available in the technology indicated.
B = Denotes ‘B'* suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

POSITIVE-AND GATES

TECHNOLOGY LITERATURE
DESCRIPTION TYPE i:? LS S ALS AS F HC AC ACT NUMBER
A ° SDAD001B
Dual 4-Input ‘21 hd SDLDOOTA
[ SCLD0O01B
[ SDFDOO01
‘11021 [} [ SCADOO1A
[} [ ) SDLDOO1A
(] , A D SDADOO1B
11
g Triple 3-Input hd SCLD001B
o [ SDFDO01
- ‘1011 A SDAD001B
a ‘11011 [ [ SCADOO1A
5‘ o L] [ SDLDOO1A
- 08 [} [ SDAD001B
2 Quad 2-Input ° SCLDOOTB
3 ) SDFDOO1
o ‘1008 A A SDADO001B
(= 11008 . . SCADOOD1A
(@]
=
POSITIVE-OR GATES
TECHNOLOGY
DESCRIPTION TYPE STD LITERATURE
- LS S ALS AS F HC AC ACT NUMBER
Triple 3-input ‘4075 ] SCLDO01B
[ [ [ SDLDOO1A
32 [ ° SDAD0O1B
[ SCLD0018
Quad 2-Input [ SDFD001
‘1032 A A SDADO01B
'7032 o SCLD001B
‘11032 [ [} SCADOO1A
832 A B SDADO0O1B
Hex 2-Input L] SCLD0018
‘1832 A o SDAD0018
® = Denotes available technology.
A = Denotes planned new.
A = Denotes "'A" suffix available in the technology indicated.
B = Denotes '‘B’’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
T i
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FUNCTIONAL INDEX

POSITIVE-NAND GATES

TECHNOLOGY
DESCRIPTION TYPE STD LITERATURE
- LS S ALS AS F HC AC ACT NUMBER
Dual 4-Input 25 ° SDLDOOTA
with Strobe
Dual 4-Input ‘4002 . SCLD001B
Dual 5-Input ‘260 ° SDLDOO1A
o ° SDLDOO1A
. 27 ° ° SDADO0O1B c
Triple 3-Input [ ] SCLDOO1B (o)
. SDFPOO01 =
11027 . . SCADOO1A ©
° ° ° . SDLDOO1A §
, ° [ SDADO01B (o]
02 [Peed
° SCLDO01B c
o SDFDOO1 —
‘28 ° ° SDLDOO1A ©
A SDAD0O18 3
Quad 2-Input ‘33 ° ° | | SDLDOOTA c
A SDADO01B Q
s ° SCLDOO1B O
[} SDFD001
‘1002 A SDADOQO1B
‘1036 A SDADOO1B
‘7002 [ SCLDOO1B
| ‘11002 o ° SCADOO1A
, A B SDADCO18
Hex 2-Input 805 ° SCLDOO1B
‘1805 A ° SDADO018
POSITIVE-OR/NOR GATES
TECHNOLOGY
DESCRIPTION TYPE STD ) LITERATURE
— LS S ALS AS F HC AC ACT NUMBER
8-Input ‘4078 A SCLDOO1B
@ = Denotes available technology.
A = Denotes planned new.
A = Denotes A"’ suffix available in the technology indicated.
B = Denotes "'‘B" suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

EXCLUSIVE-OR/-NOR GATES

TECHNOLOGY
LITERATURE
DESCRIPTION TYPE STD
Ls S ALS . AS HC NUMBER
TTL
Quad 2-Input [ ] A ] SDLDOO1A
Exclusive-OR '86 [ SDADOO1B
Gates with [ SCLD001B
Totem-Pole Outputs ‘386 [ ] SCLD0OYB
Quad 2-Input . . SDLDOO1A
Exclusive-OR 136 . SDADOOTB
Gates with Open-
Collector Outputs A SDAD001B
, [ SDLDOO1A
Quad g-lnpux 266 o SCLDOO1B
Exclusive-NOR "
Gates 810 [ A SDAD0018
'7266 ° SCLD0018B
Quad 2-Input
Exclusive-NOR ‘811 . A SDADO01B
Gates with Open-
Collector Outputs
Quad Exclusive- 135 . SDLDOO1A
OR/-NOR Gates
AND-NOR GATES
DESCRIPTION TYPE STD e LITERATURE
LS S ALS AS HC HCT NUMBER
TTL
2-Wide 4-Input ‘55 L]
4-Wide 4-2-3-2 ,
Input 64 °
L SDLDOO1A
4-Wide 2-2-3-2
‘54 L] °
Input
Dual 2-Wide 51 [ [ ] [
2-Input [ SCLDO01B
AND-NOR GATES WITH OPEN-COLLECTOR OUTPUTS
DESCRIPTION TYPE STD T LITERATURE
LS S ALS AS HC HCT NUMBER
TTL
4-Wi .2-3-2-
Wide 4-2-3-2 65 ° SDLDOO1A
Input
® = Denotes available technology.
A = Denotes planned new.
A = Denotes ‘A’ suffix available in the technology indicated.
B = Denotes ''B’"’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
T i
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FUNCTIONAL INDEX

EXPANDABLE GATES

TECHNOLOGY LITERATURE
DESCRIPTION TYPE STD
LS S ALS AS HC HCT NUMBER
TTL
Dual 2-Wi
ual ide ‘50 °
AND-OR-Invert
Dual 4-Input SDLDOO1A
Positive-NOR ‘23 °
with Strobe
R MULTIFUNCTION GATES AND ELEMENTS g
TECHNOLOGY =]
DESCRIPTION TYPE STD LITERATURE o
LS S ALS AS HC HCT NUMBER E
TTL A
Inverter,3-/4- ue
Input NAND/NOR ‘7006 L] .SCLDO01B c
Combination -
6-Section NAND ©
ection 7008 ° SCLDOO1B E
Invert, NOR o
Quadruple c
Complimentary (7]
'265 ° DLDOO1A
Output Logic s 0 (D
Element
DELAY ELEMENTS
TECHNOLOGY
LITERATURE
DESCRIPTION TYPE Tl
STD Ls S ALS AS HC HCT NUMBER
TTL
Inverting and
Noninverting
‘31 L] SDLDOO1A
Elements 2-Input
NAND-Buffer
® = Denotes available technology.
A = Denotes planned new.
A = Denotes A’ suffix available in the technology indicated.
B = Denotes ‘‘B’’ suffix available in the technology indicated.
TBA = Denotes information 7o Be Announced.
i
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FUNCTIONAL INDEX

INVERTERS/NONINVERTING BUFFERS

HEX INVERTERS/NONINVERTERS

TECHNOLOGY

DESCRIPTION TYPE STD LITERATURE

. || s |ms| as | F| He| ac |acT | Hcu NUMBER

hd hd hd SDLDOO1A

8 hd SDAD001B

04 . SCLDO0TB

D SCLD001B

hd SDFD001

11004 ° . SCADOO1A

hd b SDLDOOTA

Hex Inverters ‘05 A SDADOO1B

hd SCLDOO1B

6] e SDLDOO1A

14 ® hd SDLDO01A

° SCLD001B

16 d SDLDOO1A

19 hd SDLDOO1A

"1004 ° A SDADOO1B

11005 . SDADOOTB

Hex 34 . . SDAD001B

Noninverter ‘11034 Py Py SCADOOTA

-
i-; T>p e
mwewowom

Denotes available technology.
Denotes planned new.
Denotes ‘‘A’* suffix available in the technology indicated.
Denotes ‘'B’* suffix available in the technology indicated.
= Denotes information To Be Announced.
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FUNCTIONAL INDEX

DRIVER AND BUS TRANSCEIVERS

HEX DRIVERS
TECHNOLOGY
DESCRIPTION TYPE STD LITERATURE
LS S ALS AS HC HCT NUMBER
TTL
A B SDAD001B
Hex 2-Input '808
. ° SCLDOO1B
Driver 1808 A ) SDADOO1B
o7 hd SDLDOO1A c
‘17 [ o
Hex Driver ‘35 A SDADOO1B -
1034 ° A SDADOO18 ©
‘1035 [ SDADOO1B E
, A A SDLDOO1A 3
365 ° SCLD001B ‘E
. . , A A SDLDOO1A -—
pyi R - seivoors |
. , A A SDLDOO1A dme
Drivers 367 > SCLDO01E 8
368 A A SDLDOO1A Q
° SCLD001B &)
DRIVERS WITH OPEN-COLLECTOR OUTPUTS
DESCRIPTION TYPE STD R LITERATURE
L Ls ] ALS AS HC HCT NUMBER
Noninverting ‘757 [ ) SDADO0O1B
Oc.tal Buffers, 760 . o SDADOOTE
Drivers
Inverting '756 [ ° SDAD001B
Octal Buffers,
Drivers '763 ° ° SDADQO1B
Inverting and
Noninverting '762 ° SDADOO1B
Octal Buffers,
Drivers
® = Denotes available technology.
A = Denotes planned new.
A = Denotes "“A’" suffix available in the technology indicated.
B = Denotes ‘'B'" suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

BUS TRANSCEIVERS WITH OPEN-COLLECTOR QUTPUTS

TECHNOLOGY
DESCRIPTION TYPE STD LITERATURE
LS s ALS AS F HC NUMBER
TTL
Noninverting
Quad ‘758 ° SDADO0O1B
Transceivers
| ting Quad '
nerting Hua 758 . . SDADOO1B
Transceivers .
'615 L[] SDADOO1B
(0] A ° SDADOO1B
[1)] '621 . SDLDOO1A
12-mA/24-
3 2mA/24-mA/ . SDFD001
® 40-mA Sink
a Tramsceivers 639 A ° SDAD001B
n wer
= ranscelve D SDLDOO1A
— A L] SDADOO1B
= 641
= L[] SDLDOO1A
=) 614 . SDADOO1B
A L} DADOO1B
3 '622 SbAD
Y . SDFDOO1
~* 12-mA/24-mA/
sl 48-mA Sink 638 A ° SDADOO1B
= et Sin D SLDLOOTA
= Inverting Output
T N ‘642 A L[] SDADOO1B
r
ransceivers o SDLDOOTA
653 ° SDADO0OO1B
[ SDLS001A
12-mA/24-mA/
" '"A/s l'(" T A . SDAD0O1B
m |rA1 . True 644
and Inverting
. ° SDLDOO1A
QOutput Transceivers
Registered with A ° SDADOOB
Multiplexed ‘647 SDLDOOTA
12-mA/24-mA/
48-mA True 654 hd SDLDOOTA
Output Transceivers [ ) SDVDO0O1
Registered with
Multiplexed [ ] SDLDOO1A
12-mA/24-mA/ ‘649 |
48-mA Inverting
N [ SDVDOO1
Output Transceivers

® = Denotes available technology.

A = Denotes planned new.

A = Denotes A" suffix available in the technology indicated.
B = Denotes ''B'" suffix available in the technology indicated.
TBA = Denotes information 7o Be Announced.
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FUNCTIONAL INDEX

DRIVERS WITH 3-STATE QUTPUTS

DESCRIPTION TYPE STD oo LITERATURE
T LS S ALS AS F HC HCT AC ACT BCT NUMBER
Quad Buffers/ 125 o A SDLDOO1A
Drivers with [ SCLD001B
Independent 126 L] A SDLDOO1A
Output Controls ) SCLD00O1B
. [ R SDLDOO1A
B [ SDAD0Q1B
‘241 [} [ SCLD001B g
[ SDFDOO1 -
° SCBS005 ©
‘11241 [ [} SCADOO1A E
e | o SDLDOO1A 5
B [ SDADO01B =
‘244 ° 3 SCLD0O01B —C-
Noninverting ° SDFD001 TU
Octal Buffers/ o SCBS006 -
Drivers ‘11244 ° [ ] SCADOO1A g
s ° SDLDOO1A Q
465 A SDADOO1B (O]
, A SDAD0018B
467 [} SDLDOO1A
[ SDLDOO1A
'541 L] SDAD0018B
L) [} SCLD001B
‘1244 A SDAD001B
® = Denotes available technology.
A = Denotes planned new.
A = Denotes “’A’ suffix available in the technology indicated.
B = Denotes ’B’’ suffix available in the technology indicated.
TBA = Denotes information 7o Be Announced.
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FUNCTIONAL INDEX

DRIVERS WITH 3-STATE QUTPUTS (continued)

TECHNOLOGY LITERATURE
DESCRIPTION TYPE STO
L LS S ALS AS F HC HCT AC ACT BCT NUMBER
231 [ (4 SDADO01B
° [} SDLDOO1TA
A L4 SDADOO1B
240 ) ) SCLDOO1B
[} SDFDQO1
° SCBS004
(") 11240 0 ° SCADOO1A
(‘=D Inverting chal 466 ° SDLDO01A
) Buffers/Drivers A SDADOO1B
- A SDADO01B
o ‘468
— . SDLDOO1A
5" L SDLDOO1A
-ty ‘540 . SDADOO18B
] . . SCLDO01B
3 1240 [ SDADOO1B
[o] Inverting and
= Noni . .
o oninverting '230 o SDADOO1B
=} Octal Buffers/
3 i
Drivers
Noninverting ‘2827 ° SCLS051
10-Bit Buffers/ s ° SDVDOO1
Drivers 20827 [ ] SCLS052
‘2828 ] SCLSO051
Inverting 10-Bit
) d SDVDOO1
Buffers/Drivers ‘29828
° SCLS052
® = Denotes available technology.
A = Denotes planned new.
A = Denotes ‘A"’ suffix available in the technology indicated.
B = Denotes '"B’' suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

TECHNOLOGY LITERATURE
DE IPTION E
SCRIPTIO TYp LS s ALS AS F HC HCT AC ACT BCT NUMBER
. . ° SDLDOO1A
Noninverting
A ° SDADO0O1B
Quad ‘243
. L o SCLDOO1B
Transceivers
° SDFDO001
° SDLDOO1A
. B [ ] SDADOO1B
Inverting Quad ‘242
) ° ° SCLDOO1B
Transceivers o
o SDFDOO01 o)
1242 ° SDADO0O1B =
Quad @
Tridirectional ‘442 ° SDLDOO1A E
Transceivers 5
° SDLDOO1A S
A ° SDADOO1B E
‘245 ° o SCLDOO1B —
° SDFDOO1 E
A | TBA 0:-’
‘11245 ° o SCADOO1A QO
° ° SCLD001B (U]
°
-620 A SDADOO3
o SDFDOO1
° SCBSO001
Octal
T . ‘11620 A A SCADOO1A
r I
anscelvers ° ° SCLDO01B
‘640 A ° SDADO01B
o SDLDOO1A
‘11640 A ° SCADOO1A
. ° o SCLDOO1B
‘643 A ° SDADOO1B
o SDLDOO1A
‘11643 ° ° SCADOO1A
1245 A SDADOO1A
A TBA
® = Denotes available technology.
A = Denotes planned new.
A = Denotes ""A’’ suffix available in the technology indicated.
B = Denotes '‘B"’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

BUS TRANSCEIVERS WITH 3-STATE OUTPUTS (continued)

DESCRIPTION TYPE TECHNOLOGY LITERATURE
LS S ALS AS F HC HCT AC ACT BCT NUMBER
‘543 [ ] SDFD0O01
‘5644 [ SDFDOO1
[} . SCLDO01B
‘646 ° [ SDADO0O1B
° SDLDOO1A
[ ° SCLD0O01B
‘648 [ [ SDAD0018B
G | Oclbus . SDLDOO1A
) Tr.anscenfers o . SCLDOOTE
C=D with Registers 651 . . SOADOOTE
o ° SDLDOO1A
— [ L] SCLD001B
5 ‘652 0 0 SDADOO1B
- ° SDLDOO1A
2 ‘11646 A A
‘11648 A A
9.31 17651 Y 2 SCADOOTA
5' ‘11652 A A
=] '658 [ [
659 hd e SCLD0018B
‘664 . [
/9-Bi '665 ° [ ]
iransBcleiS::vss ‘29833 ° SDAST19A
. . L] SCBS003
KU -
° SCBS003
Generator S . SDAS118
A SCBS002
— [} SDAS118
L SCBS002
® = Denotes available technology.
A = Denotes planned new.
A = Denotes ""A’’ suffix available in the technology indicated.
B8 = Denotes ‘B’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

BUS TRANSCEIVERS WITH 3-STATE OUTPUTS (continued)

TECHNOLOGY LITERATURE
DESCRIPTION TYPE
LS S ALS AS F HC HCT AC ACT BCT NUMBER
Neninverting 9- [ SDAS096A
. . '29863
Bit Transceivers [ SCLS055
Inverting 9-Bit L] SDAS096A
. ‘29864
Transceivers A TBA
Noninverting 10- ] SDAS097
. X ‘29861
Bit Transceivers o SCLS056
Inverting 10-Bit [ ] SDAS097
X ‘29862 [t
Transceivers A TBA o
A ° SDADO018 -
623 . SDLDOO1A @©
° ° SCLDO01B E
. SDFDO01 °
12-mA/24-mA/ ° . SCLD0018 "E
48-mA Sink, ‘645 A ° SDAD001B —
True Output ° SDLDOO1A ""u'
Transceivers ‘654 ) [ ] SDADOO1B b
o SDLDOO1A 8
‘164 A
0 SDADO0O1B @
1645 A O]
‘11623 A A SCADOO1A
Universal ‘852 °
Transceiver/ ‘856 L SDADO0O1B
Port Controllers ‘877 °
= Denotes available technology.
Denotes planned new.
A Denotes ‘A’ suffix available in the technology indicated.
B Denotes *'B’’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
’
" 1-21

INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



FUNCTIONAL INDEX

LINE DRIVERS/BUS TRANSCEIVERS/MOS DRIVERS

TECHNOLOGY
DESCRIPTION TYPE STD R LITERATURE
LS S ALS AS HC BCT NUMBER
TTL
‘2242 e
B '2620 I
us .
'2623 o
T i SDADO0O18B
ransceivers 3640 - 0
'2645 [
'2240 [
o '2240 A
[+] U 2241 : A TBA
ine
3 , 2244 Iy
@ Drivers -
3 2244 A
= ‘254 [
— ;:4? . SDADO01B
=
o
= LINE DRIVERS
g TECHNOLOGY LITERATURE
DESCRIPTION TYPE STD
= Ls s ALS AS HC HCT NUMBER
o) TTL
3 Octal Buffers ‘746 .
AND/Line Drivers
ith Input
:in s 747 °
uihup SDAD001B
Resistors
Octal/Line 2540 °
Drivers/with
3-State Qutput ‘2541 b
® = Denotes available technology.
A = Denotes planned new.
A = Denotes "'A’ suffix available in the technology indicated.
B = Denotes 'B'' suffix available in the technology indicated.
TBA = Denotes information 7o 8e Announced.
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FUNCTIONAL INDEX

50-OHM/75-OHM LINE DRIVERS

TECHN Y
CHNOLOG LITERATURE
DESCRIPTION - TYPE STD
Ls S ALS AS HC HCT NUMBER
©OTTL
Quad 2-1
uad Zdnput 128 .
Positive-NOR
SDLDOO1A
Dual 4-Input
- ‘140 [ ]
Positive-NAND
Hex 2nput 804 A B SDADOO1B
Pe"vt_ ’ ":‘:ND . SCLDO01B
ositive- :
‘1804 A
Y B SDAD001B (@]
Hex 2-1 t ‘805 -
ex <-inpu . SCLD0018B ©
Positive-NOR 1805 A E
" 5 SDAD001B =
Hex 2-Input ‘808 (=}
Pex‘t' nz:m b SCLDO01B E
ositive-
’ A . R
1608 A 5 SDADO001B
Hex 2-1 832 ©
Pe:!? ngl: 3 ° SCLDOO1B E
¢} -
osttive 1832 A . SDADOO1B 8
[«V)
MULTIFUNCTION DRIVERS (U]
TECHNOLOGY
DESCRIPTION ’ TYPE STD HTERATURE
LS S ALS AS HC HCT NUMBER
TTL
Dual Pulse
Synchronizers/ ‘120 [ ] SDLDOO1A
Drivers
] Denotes available technology.
A Denotes planned new.
A = Denotes ""A’’ suffix available in the technology indicated.
B = Denotes ‘‘B' suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

FLIP-FLOPS

DUAL AND SINGLE FLIP-FLOPS

TECHNOLOGY LITERATURE
DESCRI?HON TYPE i:l: Ls S ALS AS HC AC ACT F NUMBER
73 [} A SDLDOO1A
1 . SCLD001B
76 [ A SDLDOO1A
[ SCLD001B
(] 78 D A SDLDOO1A
1] . SCLD0O01B
?D 107 [ A SDLDOO1A
a . SCLD0OO1B
— [} A SDLDOO1A
—d , A [ SDAD0018B
gh 109 [ SCLDOO1B
[} SDFDOO1
g TD‘fa' K Bdge: A A SDLDOOTA
riggered
2 112 A SDAD0O018
(= [ SCLD001B
g [} SDFD001
A A SDLDOO1A
113 A . | SDADO01B
[ SCLD0O18
[ SDFDOO1
A A SDLDOO1A
114 A SDAD001B
[ SCLD0OO1B
[} SDFD0O1
‘11109 L] [ SCADOO1TA
Sir'ig|e J-K Edge- 70 .
Triggered SDLDOO1A
[ ) A [ ]
74 A [ SDADOO1B
Dual D-Type ° SCLD001B
[ ] SDFDOO1
‘11074 . ° ° SCADOO1A
Dual D-Type ‘7074 [
with 2-Input ‘7075 [ ] SCLD001B
NAND/NOR Gates ‘7076 L4
Dual 4-Bit :874 B b
D-Type 876 A ° SDAD0CO1B
Edge-Triggered 878 A he
‘879 A o
® = Denotes available technology.
A = Denotes planned new.
A = Denotes "'A’" suffix available in the technology indicated.
B = Denotes ‘B’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

QUAD AND HEX FLIP-FLOPS

NO. TECHNOLOGY LITERATURE
DESCRIPTION OUTPUTS OF TYPE STD
LS S ALS AS HC F NUMBER
FFs TTL
L) ] [ SDLDOO1A
° ° ADO01B
175 SDADOO
. SCLD0OO1B
Q,a 4 ° SDFDOO1 1
[ SDLDOO1A
‘379 L] SCLDO0O1B -
[ SDFDOO1 o
D-Type
[ ] ° [ SDLDOO1A -
4 4 SDADOO1B @
‘174
° SCLDO01B E
Q 6 e | SDFDOO! o
d SDLDOO1A ‘E
‘378 [ SCLDOO1B —
L] SDFDOO1 ]
@«
‘276 ° P
J-K Q 4 ‘279 L] A SDLDOO1A q:"
‘376 ° [«H)
® = Denotes available technology.
A = Denotes planned new.
A = Denotes "“A’’ suffix available in the technology indicated.
B = Denotes ‘’‘B’’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

OCTAL, 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS

NO. OF TECHNOLOGY LITERATURE
DESCRIPTION
BITS QUTPUTS | TYPE | STD | LS| S [ ALS | AS| HC [ HCT | AC| ACT | BCT | F NUMBER
e | o SDLDO01A
° [ SDADOO1B
‘374 ° ° SCLD001B
A TBA
True Data 3-State © | SDFDO01
A [ SDADOO1B
‘574 ° °© SCLD001B
o o | sDFDO01
C:D 11374 o| o SCADOO1A
o ° ° SDLDOO1A
- o SDADO01B
o 2-State ‘273
— ) ° SCLD001B
— True Data with
=] Clear © | SDFDOO1
= ‘575 A ©
2 3-State ‘874 A ® SDADOO1B
3 '878 A | ®
Q ° SDLDOO1A
it |
of, | True with Octal | 5 State '377 ° SCLDGOTE
(@] Enable
3 © | SDFD0OO1
o © SDAD001B
° ° SCLD0O018B
‘5634
A TBA
© | SDFDO01
Inverting 3-State A SDADO0O0O1B
'564 ° ° SCLD0018B
© | SDFD001
'576 A ° SDADOO1B
‘826 ° SDADO0O1B
‘11534 °o ° SCADOO1A
Inverting with ‘577 A L]
cl 3-State 879 A °
| ea't_ — SDADO018
el
nverting wit 3-State ‘876 Aloe
Preset
'825 °
SDADOO1B
True 3-State '823 ° [d
-ota
9-Bit ‘1823 ° SDAS126
" X . °
Inverting 3-State ’824 SDADOO1B
True 3-State 521 °
'” 10-Bit 1821 ° SDAS131
Inverting 3-State ‘822 ° SDADQO0O1B
® = Denotes available technology.
A = Denotes planned new.
A = Denotes A’ suffix available in the technology indicated.
B = Denotes "B’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

QUAD LATCHES WITH 2-STATE OUTPUTS

TECHNOLOGY LITERATURE
DESCRIPTION TYPE ?_:_Iz Ls S ALS AS HC HCT NUMBER
785 [ [ SDLDOO1A
. [} SCLD0018
Bistable
1375 [ SDLDOO1A
° SCLDO01B
S-R ‘279 [ A SDLDOO1A g
-
MONOSTABLE MULTIVIBRATORS @
TECHNOLOGY LITERATURE g
DESCRIPTION TYPE STD LS H ALS AS HC HCT NUMBER =
TTL o
121 . -
Single 122 . . 1]
- ol
130 hd SDLDOO1A o
123 ° ° c
Dual ‘221 (] [ 8
‘423 °
D-TYPE OCTAL, 9-BIT, AND 10-BIT READ-BACK LATCHES
TECHNOLOGY
DESCRIPTION NO. OF TYPE STD LITERATURE
BITS M LS S ALS AS HC HCT NUMBER
Edge-Triggered
Inverting and Octal ‘996 °
Noninverting
Transparent Octal 990 hd
True 9-Bit ‘992 L
10-Bit ‘994 °
Octal ‘991 [
L:::’\’,‘:::; 9-Bit 993 o SDADO01B
10-Bit ‘995 [d
Transparent with
Clear and True Octal '666 L]
Outputs
Transparent
with Clear and Octal ‘667 LJ
Inverting Outputs

— m
@

Denotes available technology.

Denotes planned new.

Denotes ‘A’ suffix available in the technology indicated.

Denotes ‘B’ suffix available in the technology indicated.
= Denotes information 7o Be Announced.
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FUNCTIONAL INDEX

OCTAL, 9-BIT, AND 10-BIT LATCHES

NO. OF TECHNOLOGY LITERATURE
DESCRIPTION ) OQUTPUTS | TYPE | STD
BITS L LS | S | ALS | AS | HC | HCT { AC | ACT | BCT NUMBER
o | o SDLDOO1A
° o SDADOO1B
‘373 [ ° SCLD001B
A TBA
Transparent Octal 3-State SDFDOO1
B (] SDADO0O1B
(D) 573 ° | o SCLD0018
g SDFDO01
o® ‘11373 © ° SCADOO1A
- Dual 4-Bit 2-State ‘116( e SDLDOO1A
)] Octa!
— Transparent 3-State ‘873 B ] SDADOO1B
5‘ o ° SDADO001B
—r ° ° SCLD001B
] ‘533
- A TBA
3 i SDFDOO1
Inverting
o . Octal 3-State ‘11533 ) o ° SCADOO1A
=3 Transparent
6. A SDADOO1B
3 ‘663 ° ° SCLD001B
SDFD0OO1
‘580 A °
Dual 4-Bit SDADOO1B
Inverting Octal 3-State ‘880 A o
Transparent
© SDLDOO1A
2-Input 3-St. ‘604
neu Octal State 6 ° SCLD0018
Multiplexed
oC '607 °
SDLDOO1TA
° B
2-State ‘259 ° SDADOO1B
Add ! tal
ddressable Octa ° SCLD0OTE
Q only ‘4724 ° SCLD0018B
T 10-Bit 3.Stat ‘841 ° © SDADO0O1B
ue - -
' ' ¢ g o SDAS130
T 9-8it 2-Stat ‘843 ° ° SDADO0O1B
rue -Bi -State
i ° 1843 ° SDAS127
True Octal 3-State ‘845 ° °
10-Bit 3-State ‘842" ° o
SDADO0O1B
Inverting 9-Bit 3-State ‘844 ° [
Octal 3-State ‘846 ° °
® = Denotes available technology.
A = Denotes planned new.
A = Denotes A’ suffix available in the technology indicated.
B = Denotes ""B"' suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
TeExas @i
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FUNCTIONAL INDEX

REGISTERS

SHIFT REGISTERS

pescrprion | "o OF HOES TYPE { STD TS LITERATURE
BITS S- s L H m Ls s ALS AS HC F NUMBER
Sign- e x | x '322 A SDLDOO1A
Protected |
° A ° SDLDOO1A .
4 X X X X ‘194 [ ] SDADOO1B ‘
o SCLD001B g
X X X X ‘198 (] SDLDOOTA e
Parallel-in ) ° SDLDOO1A Q
Parallel-Out X X X X '299 ° SDAD0O18 g
Bidirectional ° SCLD0018 o)
° SDFDOO1 Y=
8 ° SDLDOO1A £
° SDADO0O1B —
X x X X 323 ° SCLDOO1B E
° SDFDOO1 ac,
A B SDLD0O1A )
X X 95
° SDADO018B )
, o ° © SDLDOO1A
Parallel-In 4 x X 195 ° SCLD001B
Parallel-Out X X ‘295 B
X X 395 A SDLDOO1A
5 X X ‘96 o °
8 X X X ‘199 °
Serial-In ° ° SDLDOO1A
Parallel-Out 8 x 164 [ SCLD0oO18B
i ° A SDLDOO1A
Parallel-In 8 X X X 165 ° SCLD0O18B
Serial-Out X X X 166 (] A SDLDOO1A
L] SCLD0OO1B
16 X X X 674 ]
Serfal-ln 8 X ‘91 ° SDLDOO1A
Serial-Out

NOTE: Modes; S- = S-R, S = S-L,L = Load, H = Hold

® = Denotes available technology.

A = Denotes planned new.

A = Denotes A’ suffix available in the technology indicated.
B = Denotes 'B’’ suffix available in the technology indicated.
TBA = Denotes information 7o Be Announced.
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FUNCTIONAL INDEX

SHIFT REGISTERS WITH LATCHES

TECHNOLOGY
NO. OF STD LITERATURE
DESCRIPTION BITS OUTPUT TYPE - LS S ALS AS HC NUMBER
Parallel-In,
arallel-In 671 °
Parallel-Out
R 4 3-State SDLDOO1A
with Output .
‘672 °
1 Latches
°
R Buffered - ‘594 SOLDOOTA
Serial-In ° SCLD0O01B
G) | Parallel-Out 8 ° SDLDOO1A
R 3-State ‘695
® with Output ° SCLD001B
('=D tatches ocC ‘599 °
- 16 2-State ‘673 o
Y
— Parallel-In,
— Serial-Out
3 " 8 2-State '597 °
) with Input
© | tetches SDLDO01A
3 Parallel /0
[o] Ports with
=, Input Latches 8 3-State ‘598 °
g MuI‘tiplexed
Serial Inputs
SIGN-PROTECTED REGISTERS
TECHNOLOGY
NO. OF MODES LITERAT
DESCRIPTION TYPE STD TERATURE
BITS s- s L H m LS S ALS AS HC NUMBER
Sign-Protected
\gn-rrotecte 8 X x | x | 322 A SDLDOO1TA
Registers
REGISTER FILES
TECHNOLOGY LITERATURE
DESCRIPTION OUTPUT TYPE STD
Ls S ALS AS HC NUMBER
TTL
Dual 16 Words X ‘87 ©
ue s 3-State 879 4 SDADOO1B
4 Bits ‘871 A [
ocC ‘17 ° °
4 Words X 4 Bits " °
3-State 670 ° SDLDOO1A
8 Words X 2 Bits 3-State ‘172 °
64 Words X 40
. 3-State ‘8834 A TBA
Bits
® = Denotes available technology.
A = Denotes planned new.
A = Denotes '"A" suffix available in the technology indicated.
B = Denotes ‘B’’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

OTHER REGISTERS

Tl N
ECHNOLOGY LITERATURE
DESCRIPTION TYPE STD
Ls S ALS AS HC BCT NUMBER
TTL
Quadruple . o ] SDLDOO1A
Multiplexers ‘298 o SDADOO1B
with Storage ° SCLDOO18B
8-Bit Universal 1299 ° SDLDO01A
Shift Registers ° ° SDADO01B
Quadruple Bus 173 o A SDLD0O01A c
Buffer Register ° SCLD001B o
Data Selector/ ° SDLDOO1A =
Multiplexer/ ‘356 g
Register ° SCLD0018B nd
Dual-Rank 8-Bit '963 A (=}
vertank 85 SDVDOO1 s
Shift Register ‘964 A c
8B i
s ‘819 o —_
Diagnostic/ SDAS105 o
Pipeline ° =
_ '29818 o
Register A TBA c
(M)
© = Denotes available technology. (.'J
A = Denotes planned new.
A = Denotes ‘A’ suffix available in the technology indicated.
B Denotes "'B*’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
v
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FUNCTIONAL INDEX

SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED

COUNTERS

PARALLEL TECHNOLOGY LITERATURE
DESCRIPTION TYPE STD
LOAD LS ALS AS HC NUMBER
TTL
° A SDLDOO1A
1 160 B [ SDADOO1B
L] SCLD0018
SDFDO0O1
- T = o
= 162
o L] SCLD0018
6 SDFDOO01
— ‘560 A SDAD001B
5 '692 ° SDLDOO1A
3\ Syne 168 B [ SDADOO1B
- SDFD0O1
3 ° D) SDLDOO1A
Q ‘190 . SDAD0018
=3 . SCLDO01B
o Async
= Decade Up/Down ° ° SDLDOO1A
‘192 ° SDADO0018
° SCLDO01B
‘568 A SDADO01B
Sync SDFD001
‘696 [ A SDLDOO1A
[ ] A SDLDOO1A
161 B ° SDAD001B
[ SCLD001B
SDFD001
. A SDLDOO1A
163 B [ SDAD0018B
o ° SCLDO01B
4-Bit Binary Sync SDFDOO1
'661 A SDAD0018B
'669 [d SDLDOO1A
'691 (] SDLDOO1A
‘693 (] SDLDOO1A
‘8161 ° SDAS116
‘8163 [ SDAS104
® = Denotes available technology.
A Denotes planned new.
A = Denotes ‘A"’ suffix available in the technology indicated.
B = Denotes "B’ suffix available in the technology indicated.
TBA = Denotes information 7o Be Announced.
Texas B
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FUNCTIONAL INDEX

SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED (continued)

PARALLEL TECHNOLOGY LITERATURE
DESCRIPTION TYPE STD
LOAD - Ls S ALS AS HC F NUMBER
° o SDLDOO1A
191 ° SDADO01B
e SCLDO01B
Async
° L SDLDOO1A
‘193 ° SDADOQ01B
° SCLD001B c
4-Bit Binary B (4 SDLDOO1A o
Up/Down ‘169 B ° SDAS0018B o)
° SDFDOO1 ©
A SDAD0018 E
Sync ‘569 .
° SDFD001 ()
697 ° SDLDO01A E
'699 o -—
‘8169 ° SDAS117 ¢_U
8-Bit Async CLR ‘867 o ° b
SDVDO0O01 [}
Up/Down Sync CLR ‘869 ° [] c
Divide-By-10
tviae By 4017 ° >
Johnson Counter O
ivi SCLD0O01B
Divide-By-8
'7022 °
Johnson Counter

© = Denotes available technology.

A = Denotes planned new.

A = Denotes ‘A’ suffix available in the technology indicated.
B = Denotes "'B" suffix available in the technology indicated.
TBA = Denotes information To 8e Announced.
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FUNCTIONAL INDEX

ASYNCHRONOQUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED

uoflewoju] jesauss) B

PARALLEL TECHNOLOGY LITERATURE
DESCRIPTION TYPE S
LOAD 0 LS S ALS AS HC NUMBER
TTL
Set-t0-9 ‘90 A [
Y il [
Decade i 78
Yes ‘196 [ . °
Set-t0-9 ‘290 A L]
None ‘93 A A SDLDOO1A
Yes ‘177 [ ]
4-Bit Bi
't Binary Yes ‘197 [ [ [
‘293 [ [
‘92 A [
None . . SDLDOO1A
Divide-By-12 ‘390
L]
Dual Decade Py :gt?)gg‘lli
Set-to-9 ‘480
evte . . SDLDO01A
Dual 4-Bit . [} SDLDOO1A
N ‘393
Binary one . SCLDO01B
7-Bit Binary ‘4024 ®
12-Bit Binary ‘4040 [ ]
‘4020 [ SCLD001B
14-Bit Binary ‘4060 [ ]
‘4061 [
® = Denotes available technology.
A = Denotes planned new.
A = Denotes ‘A’ suffix available in the technology indicated.
B = Denotes B’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

8-BIT BINARY COUNTERS WITH REGISTERS

TECHNOLOGY
PARALLEL LITERATURE
DESCRIPTION TYPE STD
LOAD LS S ALS AS HC NUMBER
TTL
Parallel ° SDLDCO1A
] 3-State ‘590
Register ° SCLDOO1B
Outputs ocC ‘591 o
Parallel
Register 2-State ‘592 o SDLDOO1A
Inputs c
Parallel 1/0 3-State ‘593 ° o
=
FREQUENCY DIVIDERS, RATE MULTIPLIERS g
TECHNOLOGY
LITERATURE =
DESCRIPTION TYPE STD
LS S ALS AS HC HCT NUMBER sl
TTL c
60-Bit Bi
Rate Mt o | e I
a ultiplier
5 ed R'p SDLDOOTA -
eca. e. ate 167 ° Q
Multipfier c
- ()
rogramable o
Frequency '282 ° SDADO0O18
Dividers/Digital
Timers ‘284 o SDLDOO1A
® = Denotes available technology.
A = Denotes planned new.
A = Denotes ""A" suffix available in the technology indicated.
B = Denotes "B’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.
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FUNCTIONAL INDEX

PROGRAMMABLE LOGIC ARRAYS

STANDARD HIGH-SPEED PAL® CIRCUITS (ALS)

OUTPUTS NO. OF LITERATURE
TYPE INPUTS ND. TYPE PINS PACKAGES NUMBER
PAL16LBA 8 Active Low
PAL16R4A 4
PAL16R6A 6 Registered
PALTEREA 16 8 - 20 FK.FN,J.N
PAL16R6A-2 8 Active Low
@) | PALIGRAA2 2
@ PAL16R6A-2 6 Registered
g PAL16R8A-2 8 : SDZD001E
a PAL20L8A 8 Active Low
— PAL20R4A 4
':’ PAL20R6A 6 Registered
ah :ALZORBA 20 i - 24 FK,FN,JT,NT
- AL20L8A-2 8 Active Low
E] PAL20R4A-2 2
E). PAL20R6A-2 6 Registered
6' PAL20R8A-2 8
=
HIGH PERFORMANCE PAL® CIRCUITS (ALS)
QUTPUTS NO. OF LITERATURE
TYPE INPUTS NO. TYPE PINS PACKAGES NUMBER
TIBPAL16L8-10 8 Active High
TIBPAL16R4-10 4
TIBPAL16R6-10 6 Register
TIBPAL16R8-10 8 : : SDZD001B
TIBPAL16L8-12 8 Active High
TIBPAL16R4-12 4
TIBPAL16R6-12 6 Register
TIBPAL16R8-12
TIBPAL16HB 15 Active High TBA
TIBPAL16HDB-15 16 8 20 FK,FN,J.N
TIBPAL16L8-15 Active Low SDZD001B
TiBPAL16LD8-15 TBA
TIBPAL16R4-15 4
TIBPAL16R6-15 6 Registered SDzZbDoo1B
TIBPAL16R8B-15 8
TIBPAL16H8 25 8 Active High TBA
TIBPAL16HD8-25
TIBPAL16L8-25 . SDZD001C
8 Active Low
TIBPAL16LD8-25 TBA
® = Denotes available technology.
A = Denotes planned new.
A = Denotes A’ suffix available in the technology indicated.
B = Denotes ‘’B'’ suffix available in the technology indicated.
TBA = Denotes information To Be Announced.

PAL is a registered trademark of Monolithic Memories inc.
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FUNCTIONAL INDEX

HIGH PERFORMANCE PAL® CIRCUITS (ALS) (continued)

OUTPUTS NO. OF LITERATURE

TYPE INPUTS ) PE PINS PACKAGES NUMBER
TIBPAL16R4-25 4
TIBPAL16R6-25 6 Registered
TIBPAL16R8-25 8
TIBPAL16L8-30 16 8 Active Low 20 FK.FN,J,N $DzD0018
TIBPAL16R4-30 2
TIBPAL16R6-30 6 Registered
TIBPAL16R8-30 8
TIBPAL20L8-15 8 Active Low g
TIBPAL20R4-15 4 =
TIBPAL20R6-15 6 Registered 1+
TIBPAL20R8-15 8 £
TIBPAL20L8-25 8 Active Low s
TIBPALZ0R4-25 4 =
TIBPAL20R6-25 5 Registered SDzD0018 £
TIBPAL20R8-25 8 -

20 - ]
TIBPAL20L10-20 10 Active Low s
TIBPAL20X4-20 4 ]
TIBPAL20X8-20 8 Registered 5
TIBPAL20X10-20 10 . 2 FKENJTT (&)
TIBPAL20L10-30 10 Active Low
TIBPAL20X4-30 4 8A
TIBPAL20X8-30 8 Registered
TIBPAL20X10-30 10
TIBPALR19LS 8 Active Low
TIBPALR19R4 4
TIBPALR19R6 6 Registered
TIBPALR19R8 8
TIBPALT19L8 19 8 Active Low SDzD0018
TIBPALT 19R4 4
TIBPALT19R6 6 Registered
TIBPALT19R8 8
HIGH PERFORMANCE CMOS PAL® CIRCUITS
OUTPUTS NO. OF LITERATURE

TYPE INPUTS o) P PINS PACKAGES NUMBER
TICPAL16L8-55 8 Active High
TICPAL16R4-55 6 2 2 N oA
TICPAL16R6-55 6 Register
TICPAL16R8-55 8

L] Denotes available technology.

A Denotes planned new.

A = Denotes “A" suffix available in the technology indicated.
8 = Denotes '’B" suffix available in the technology indicated.
TBA = Denotes information To Be Announced.

PAL is a registered trademark of Monolithic Memories Inc.
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FUNCTIONAL INDEX

HIGH PERFORMANCE IMPACT PROGRAMMABLE ARRAY LOGIC

OUTPUTS NO. OF LITERATURE
TYPE INPUTS PACKAGE:!
NO. TYPE PINS ¢ S NUMBER
TIBPAL22V10 12 Inputs or
SDPSO015
TIBPAL22V10A 11 Inputs 10 110 24 NT,FN
TIBPAL22V10A with CLK SDPS106

FIELDO PROGRAMMABLE LOGIC ARRAY (ALS)

OUTPUTS NO. OF LITERATURE
TYPE INPUTS ARRAY PACKAGES
o NO. TYPE PINS NUMBER
o TIFPLAB39 3-State 14% 326
TIFPLAB40 oC
8 14 6 24 FK,FN,N,NT
o 1188251678 3-State SDZDOO01A
Q 825167A
—  [Tiszsio0ss 3-5tat 14x48x6
f— -State
3 8951054 16 8 3500 28 FK,FN,JD.N
=
e
3 BIPOLAR MEMORY
1]
[~ FIRST-IN FIRST-OUT MEMORIES (FIFOs)
o
=3 TYPE TECHNOLOGY LITERATURE
DESCRIPTION OF TYPE STD PACKAGES
ALS AS LS S HC HCT NUMBER
TTL .
3-Stat ‘222 (]
ate 2 N
3-State 1224 [}
16 Words x 4 Bits 3-State ‘232 A N D.N,FK,FN
ocC ‘227 [ N SDVD0O01
oC ‘228 [ !
3-State ‘225 ® J.N
3-State '229 A DW,FK,FN
16 Words x 5 Bit
oresx S B M3 State | ‘234 . DW,J.FK,FN SDAS106
3-State ‘233 A DW,FK,FN,J,N SDVDO0O01
64 Words x 4 Bits 3-State ‘236 [ DW,J,FK,FN SDAS107
64 Words x 5 Bits 3-State ‘235 o DW,FN,FK,N SDAS108
® = Denotes available technology.
A = Denotes planned new.
A Denotes ‘‘A’* suffix available in the technology indicated.
B = Denotes '‘B’’ suffix available in the technology indicated.
TBA = Denotes information 7o Be Announced.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)
fmax Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required
sequence while maintaining stable transitions of logic level at the output with input conditions

established that should cause changes of output logic level in accordance with the specification. =)
=
lcc Supply current ©
The current into* the Vg supply terminal of an integrated circuit. E
=}
IcCH Supply current, outputs high s
The current into* the V¢ supply terminal of an integrated circuit when all (or a specified number) -—
of the outputs are at the high level. ©
e
Q
IccL Supply current, outputs low [
The current into* the Vg supply terminal of an integrated circuit when all (or a specified number) '}
of the outputs are at the low level. (O]
IiH High-level input current
The current into* an input when a high-level voltage is applied to that input.
L Low-level input current
The current into* an input when a low-level voltage is applied to that input.
IoH High-level output current
The current into* an output with input conditions applied that, according to the product
specification, will establish a high level at the output.
loL Low-level output current
The current into* an output with input conditions applied that, according to the product
specification, will establish a low level at the output.
los Short-circuit output current
The current into* an output when that output is short-circuited to ground (or other specified
potential) with input conditions applied to establish the output logic level farthest from ground
potential (or other specified potential).
loz Off-state (high-impedance-state) output current (of a three-state output)
The current flowing into* an output having three-state capability with input conditions established
that, according to the production specification, will establish the high-impedance state at the output.
ta Access time
The time interval between the application of a specified input pulse and the availability of valid
signals at an output.
*Current out of a terminal is given as a negative value.
i
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GLOSSARY
SYMBOLS,

TERMS, AND DEFINITIONS

uonewlojuj jesaua) By

tdis

ten

tf

th

tpd

tPHL

tPHZ

tPLH

tpLz

tPZH

tpzL

Disable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms,
with the three-state output changing from either of the defined active levels (high or low) to a
high-impedance (off) state. (tdis = tpHz or tpLZ).

Enable time (of a three-state output)

The time interval between the specified reference points on the input and output voltage waveforms,
with the three-state output changing from a high-impedance (off) state to either of the defined
active levels (high or low). (ten = tpzH or tpzL).

Fall time
The time interval between two reference points {90% and 10% unless otherwise specified) on
a waveform that is changing from the defined high level to the defined low level.

Hold time

The time interval during which a signal is retained at a specified input terminal after an active

transition occurs at another specified input terminal.

NOTES: 1. The hold time is the actual time interval between two signal events and is determined
by the system in which the digital circuit operates. A minimum value is specified that
is the shortest interval for which correct operation of the digital circuit is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines
the longest interval (between the release of the signal and the active transition) for
which correct operation of the digital circuit is guaranteed.

Propagation delay time

The time between the specified reference points on the input and output voltage waveforms with
the output changing from one defined level (high or low) to the other defined level. (tpg = tpPHL
or tpLH).

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

Disable time (of a three-state output) from high level

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

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

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

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

Enable time (of a three-state output) to low level
The time interval between the specified reference points on the input and output voitage waveforms
with the three-state output changing from a high-impedance (off) state to the defined low level.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tr

tsu

tt

tw

ViR

ViL

VOH

VoL

VT+

VT-

Rise time
The time interval between two reference points (10% and 90% unless otherwise specified) on
a waveform that is changing from the defined low level to the defined high level.

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent

active transition at another specified input terminal.

NOTES: 1. The setup time is the actual time interval between two signal events and is determined
by the system in which the digital circuit operates. A minimum value is specified that
is the shortest interval for which correct operation of the digital circuit is guaranteed.

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

Transition time (general)

The time interval between two reference points (10% and 90% unless otherwise specified) on
a waveform that is changing from the defined low level to the defined high level (rise time) or from
the defined high level to the defined low level {fall time).

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

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to

represent the binary variables.

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which
operation of the logic element within specification limits is guaranteed.

Low-level input voltage

An input voltage level within the less positive (more negative) of the two ranges of values used

to represent the binary variables.

NOTE: A maximum is specified that is the most-positive value of low-level input voitage for which
operation of the logic element within specification limits is guaranteed.

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

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

Positive-going threshold level

The voltage level at a transition-operated input that causes operation of the logic element according
to specification as the input voltage rises from a level below the negative-going threshold voltage,
VT-. *

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

VT+.
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EXPLANATION OF FUNCTION TABLES

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

H = high level (steady state)
L = low level (steady state)
1 = transition from low to high level
i = transition from high to low level
e = value/level or resulting value/level is routed to indicated destination
2 = value/level is re-entered
X = irrelevant (any input, including transitions) c
z = off (high-impedance) state of a 3-state-output ;o_;
a..h = the level of steady-state inputs at inputs A through H respectively g
Qo = level of Q before the indicated steady-state input conditions were established -
Qo = complement of Qp or level of Q before the indicated steady-state input conditions ‘e
were established .E
Qn = level of Q before the most recent active transition indicated by ¥ or t ©
JL = one high-level pulse 'q')
I = one low-level pulse g
TOGGLE = each output changes to the complement of its previous level on each active transition (U

indicated by { or 1

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

If, in the input columns, a row contains H, L, and/or X together with 1 and/or ¢, this means the output
is valid whenever the input configuration is achieved but the transition{s) must occur following the
achievement of the steady-state levels. If the output is shown as a level {H, L, Qq, or Qq), it persists
so long as the steady-state input levels and the levels that terminate indicated transitions are maintained.
Unless otherwise indicated, input transitions in the opposite direction to those shown have no effect at
the output. (If the output is shown as a pulse, T LlorLT, the pulse follows the indicated input transition
and persists for an interval dependent on the circuit.)
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EXPLANATION OF FUNCTION TABLES

L

uolEWIO}U] [EIBUDD)

Among the most complex function tables in this book are those of the shift registers. These embody most
of the symbols used in any of the function tables, plus more. Below is the function table of a 4-bit
bidirectional universal shift register, e.g., type SN74194.

FUNCTION TABLE

INPUTS QUTPUTS
MODE SERIAL PARALLEL
CLEAR | 51 so| “©%| lerr mgnt| A B ¢ p | @ Cc Oo
L X X X X X X x X X L L L L
H X X L X X X X X X |Qao Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H X X X X Qan Ogn Qcn
H L H t X L X X X X L  Qan Qn Qcp
H H L 1 H X X X X X |0 Qcn Qpn H
H HooL 1 L x | x x x x|ap, Qch Qpn L
H L L X X X X X X X |[Qao QBo Qco Qpo

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

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

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO
are both high then, without regard to the serial input, the data entered at A will be at output QA, data entered
at B will be at Q, and so forth, following a low-to-high clock transition.

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

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left
serial input and the shifting of previously entered data one bit; data previously at Qg is now at Qa, the previous
levels of Q¢ and Qp are now at Qg and Qc, respectively, and the data previously at QA is no longer in the
register. This entry of serial data and shift takes place on the low-to-high transition of the clock when S1
is high and SO is low and the levels at inputs A through D have no effect.

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

SERIES 54/74, 54LS/74LS, 54S/74S

\

V
17CC  open TEST TABLE
COLLECTOR loH
INPUT OUTPUTS G—(+) FUNCTION INPUT CONDITIONS
— Von NAND | Input under test at V|| max, all others at 4.5 V
CONDITIONS TOTEM-POLE " -
(See Test Table X | OUTPUTS AND All inputs at Vi min
and Note) NOR All inputs at V|| max
—‘ (—) OR Input under test at V| min, all others at GND
VoH - ¢ loH AND-OR | Inputs under test (a set including one input of
-,_ -L — INVERT each AND gate) at V| max, all others at 4.5 V c
L a4 +__ AND-OR All inputs of AND gate under test (]
- - - at V|4 min, all others at GND b
NOTE: For functions having three-state outputs, input conditions ©
are maintained which will cause the outputs to be enabled E
{low-impedance}. 16
(S
FIGURE 1. V|H, VIL. VOH. IOH c
—
|Vee TEST TABLE E
— FUNCTION INPUT CONDITIONS @
IneUT | oL NAND | All inputs at Vi min q:,
CONDITIONS +— -
— AND Input under test at V| max, all others at 4.5 V (9
{See Test Table -
and Note) | —1 NOR Input under test at V| min, others at GND
— Voo + OR All inputs at V|| max
— AND-OR- | All inputs of AND gate under test
_L I- INVERT | at V) min, all others at GND
- - = AND.OR Inputs under test {a set including one input of
NOTE: For functions having three-state outputs, input conditions each AND gate) at V|4 min, all others at 4.5 V

are maintained which will cause the outputs to be enabled
(low-impedance).

FIGURE 2. VIH. ViL. VOL

I | Yee lior iy |Vee
G () (+}—p
Vi
/%v REMAINING | _| | _ouTPUTIS) REMAINING OUTPUTIS)
—
="y, INPUTS ] OPEN INPUTS OPEN
I -L OPEN | _ | (See Note B)
L 2 < L I
NOTE: Each input is tested separately. NOTES: A. Each input is tested separately.
B. When testing AND-OR-INVERT or AND-OR gates,
FIGURE 3. V| each AND gate is tested separately withinputs of AND

gates not under test open when testing I} and
grounded when testing Ijy.

FIGURE 4. I}, |H

&iP
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PARAMETER MEASUREMENT INFORMATION

SERIES 54/74, 54LS/74LS, 54S/74S

45V | Vee
REMAINING
INPUTS OUTPUTI(S)
OPEN
i he
1 A +—i) NOTES: A. Each input is tested separately.
‘ Vi B. When testing AND-OR-INVERT or AND-OR gates, each AND
I T gate is tested separately with input of AND gates not under test
Q =3 open.
. FIGURE 5. IjL
(1]
o TEST TABLE
o FUNCTION INPUT CONDITIONS
3 Vee .
== NAND All inputs at GND
2 | AND All inputs at 4.5 V
3 iNpUT | ] NOR All inputs at GND
[ CONDITIONS J __| OR All inputs at 4.5 V
-+ {See Test Table {—) AND-OR-INVERT | All inputs at GND
o and Note) &'03 AND-OR All inputs at 4.5 V
3 — Vo
JL NOTE: For functions having three-state
_.4__ L L outputs, input conditions are main-
- - tained which will cause the outputs
to be enabled (low-impedance).
FIGURE 6. 10s. 0
TEST TABLE
(+) vee FUNCTION INPUT CONDITIONS FOR IccH | INPUT CONDITIONS FOR Iccp
Icc NAND All inputs at GND All inputs at 4.5 V
AND All inputs at 4.5 V All inputs at GND
NOR Alli ts at GND One input at 4.5 V,
] inputs a
INPUT | ] : all others at GND
CONDITIONS 3 __| | OUTPUT(S} OR One input at 4.5 V All inputs at GND
(See Test Table OPEN all others at GND
and Note) | | AND-ORINVERT | All inputs at GND All inputs of one AND gate
1 - fnputs & at 4.5 V, all others at GND
T AND-OR All inputs of one AND gate All inputs at GND
= at 4.5 V, all others at GND P

NOTE: Icc is measured simultaneously for all functions in a package. The average-per-gate values are calculated
from the appropriate one of the following equations.:

Icc. IccH. or IccL (average per gate

or flip-fiop)

total Icc. IccH. or IccL

- {number of gates or flip-flops in package}

IccH + IccL
2 {number of gates in package}

FIGURE 7. Icc

Icc (average per gate, 50% duty cycle) =

i
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PARAMETER MEASUREMENT INFORMATION

SERIES 54/74, 54LS/74LS, 54S/74S

a5V 45V

=

4+—(-)
IT—

A"

. VoH
LT L T
FIGURE 8. VT4, IT4. VoL FIGURE 9. VT—, IT—. VOH
(FOR NAND SCHMITT TRIGGERS) (FOR NAND SCHMITT TRIGGERS)

IVCC NOTES: A. Switches are in position 1 for SN54'/SN74"
B. The IX limit for SN54" and SN74’ circuits may be
verified by an alternate equivalent procedure. The
oL OPEN VXx source is replaced by a resistor {see table
4—(+} 02 below) in parallel with a voltmeter between the X
and X pins. If the measured voltage, Vxx, is less
than 0.4, the specified limit for I is met.

c
2
-
©
£
.
O
[
£
@©
e
[}
c
Q
o

RESISTANCE VALUE TABLE

SN5423 114 Q
SN5450, SN5453 138 Q
SN7423 105 Q@
SN7450, SN7453 130 Q

FIGURE 10. Ix (FOR EXPANDABLE GATES)

Vee

| Vee

loL |
) (_,_0_’

H
| %
H -—
*I
A

Vo

VBE (Q) = — —
- ~27 kQ = =
% J=: = (Adjust 1x)

FIGURE 11. VBEg(q) (FOR EXPANDABLE GATES) FIGURE 12. VoH (FOR EXPANDABLE GATES)

TeExas Q‘
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PARAMETER MEASUREMENT INFORMATION

SERIES 54/74, 54LS/74LS, 54S5/74S

v
a5V [Vee I cc

'on oL
+— (+)

i

() = ‘L
o = I
(=D = = =
Vx Vx
- -
= "
§: FIGURE 13. VQH (FOR EXPANDABLE GATES) FIGURE 14. Vo (FOR EXPANDABLE GATES)
(=}
- 1%
3 Vce 1
Q
=,
[}
= ViH
ViL:
FIGURE 15. ON-STATE CHARACTERISTICS FIGURE 16. OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
Vce Vee
asv I
Ix
<+ (+)
= 2
ViL
I + =
FIGURE 17. ON-STATE CHARACTERISTICS FIGURE 18. OFF-STATE CHARACTERISTICS
FOR EXPANDERS FOR EXPANDERS
chc
(See Notes J ] OTHER 10{otf) NOTES: 1. Input conditions are maintained which will ensure that
2 and 3) 1 inPUTS 44— (+) (See Note 2) the three-state output(s) is (are} disabled to the high-
an - (—=}—  (See Note 3) : impedance state. See function table or logic for the
- ge Note particular device.
V, 2. When testing for current into the output with a high-level
ToVigorViL J — ouTPUT o output voltage, input conditions are applied that would
(See Note 1) _] CONTROL cause the output to be low if it were enabled.
INPUTS 3. When testing for current out of the output with a low-
BN level output voltage, input conditions are applied that

- would cause the output to be high if it were enabled.

FIGURE 19. lo(off) (THREE-STATE OUTPUTS)
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PARAMETER MEASUREMENT INFORMATION

SERIES 54/74 and 54S/74S

TEST
' POINT Vee
TEST
POINT Vee Vee
RL
FROM OUTPUT RL FROM OUTPUT FROM OUTPUT S1
UNDER TEST UNDER TEST TEST UNDER TEST
POINT
(See Note B) {See Note B)
CL \ [ ‘
cL (See Nota A} cL S1ka o
(See Note A) (See Note A) ]
L ©
Q
= = =
LOAD CIRCUIT FOR £
BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR —
TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS ©
E
NOTES: A. C includes probe and jig capacitance. g
B. All diodes are 1N3064 or equivalent. o
TIMING 3v HIGH-LEVEL
INPUT +"5V ov PULSE F1sv eV
tsotup M ty—P!
\ +———3V ! 1
DATA 15V 15V LOW-LEVEL 15V 15V
INPUT PULSE
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
—————13V OUTPUT 3v
INPUT 15V 15V CONTROL_XLSV 15v
; | ov (Low-level i ——————— ov
oLy P—D‘—lp“l_ enabling) ¢ tpzL 3 ﬂ—ﬂ- tpLz
IN-PHASE p \FoT Vou J ! ! ! o
: [ 15v | 15V T — ~45V | 1 S2 closed
OUTPUT | 1 WAVEFORM 1 S1closed, 4 gy 1 l:,_n_ ~15V
. | VoL (See NoteC) | 52 open ! =X v
tPHL—4—M KR——bi-tPLH I H Eosv ot
| ! VoH — tpzy—b] tpHz b ’
gﬂ::;"’HASE 15V 15V | ! 05V
——— ——=——V
(See Note F) VoL WAVEFORM2 Stopen, v X—= o
(See Note C) S2 closed i )
——— =0V S1and
82 closed
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE QUTPUTS
NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
E. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg,¢ = 50 Q and:
For Series 54/74, t, < 7 ns, tf <= 7 ns.
For Series 548/74S, ty < 2.5 ns, tf < 2.5 ns.
F. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.
G. The outputs are measured one at a time with one input transition per measurement.
&@
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PARAMETER MEASUREMENT INFORMATION

TEST
POINT

FROM OUTPUT
UNDER TEST

SERIES 5415/74LS

Vee

FROM OUTPUT

UNDER TEST TEST

POINT
Co

TEST
POINT. Vee
RL
FROM OUTPUT s
UNDER TEST
{See Note B)

>
o CL (Sea Note A) cL 35k
(See Note A} (See Note A)
®
3 =
‘-‘; = = s2
o
=
5 LOAD CIRCUIT FOR - -
- BI-STATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR
(@] TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS
-
3 NOTES: A. Cy includes probe and jig capacitance.
g B. All diodes are 1N3064 or equivalent.
(*]
> TIMING z 3v HIGH-LEVEL
INPUT j 13v oy PULSE 4 1.3v 13v
1 » t ety —l
tsotup F——_T hold av —ty——hi
| —_—— 1
DATA 13v 13v LOW-LEVEL 13v 13v
INPUT PULSE
ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE WIDTHS
————— 3v QUTPUT 3v
INPUT 13v 13v CONTROL—\‘I.S v 13v
; | ov (Low-level | r——————— ov
TPLH-{¢— ! +‘PHLV e L [ I i $1and
H - y
IN-PHASE | | OH ! 1 esasv 1 1
| I VoL (See Note C) | S2 open _|_£j__‘
tPHL——— M——btpLH | T xS, Vo
| [ Von —t tpHz —ie—>i o5V
OUT-OFW PZ”—.: ] 05V
OUTPUT o |y T
(See Note F) VoL waAvEFORM 2 S70pen, | v _—-\_q_ VoH
{See Note C) S2 closed B =15V
——— =0V S1and
S2 closed
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS
NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
E. Allinput pulses are supplied by generators having the following characteristics: PRR = 1 MHz, Z5,;t = 50 2 and for Series
54LS/74LS, t; = 1.5 ns, tf < 2.6 ns.
F. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.
G. The outputs are measured one at a time with one input transition per measurement. '
'Ji
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TYPICAL CHARACTERISTICS

SERIES 54/741

OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
v vs
INPUT VOLTAGE HIGH-LEVEL OUTPUT CURRENT
40— T 40 T
35 Ta=125°C Vee=5V Vee =5V
. - — 35 = -1
: RL =400 Q z a2 Vi=04V
> 30|Ta=-55°C 5’ 30
1 3
-3 N 2 \\
525 = % 25 —
S N 74 - 55 H \\\T" =
= 20 S 20
H Ta=25 c—.\\\x ] Ta=-55°C \ c
$ 15 315 o
z
7 \ 5 N L
> 10 T 10 ™~}
Ta= |15°c-4/'\ \ 3 (4]
0.5 —4—+ 10 > 05 E
. | | ) £
0 02040608 1 1214 1618 2 0 -5 -10 -15 -20 -25 -30 (=)
V|~Input Voltage—V IoH-High-Level Output Current—mA (T
FIGURE A1 FIGURE A2 b
©
LOW-LEVEL OUTPUT VOLTAGE AVERAGE PROPAGATION DELAY TIME B
v vs
LOW-LEVEL OUTPUT CURRENT a FREE-AIR TEMPERATURE c
08—y T s0—r— — [<})
Vec =5 ] £ Vee=5V 0
> Vi=24v Ta=-55°C = 35LRL=4000
| 05 K
g 8 %
3 0a g
3 V R
] oG < g J -
z B
3 02 ﬁ el <§ 15— €| =50 pF —
H
) LA 10 L] L
3 o1 = | CL=15pF
> g 5 | it
N
I
0 2 o
0 6 10 15 20 25 30 35 40 & ~75-50 25 0 25 s0 75 100 15
IoL—Low-Level-Output Current-mA Ta—Free-Air Temperature—"C
FIGURE A3 FIGURE A4
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
Lw v
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
40 40
T T T T
Vee=5V Vee=5V
35 -R =400 Q . 35|R_ =400
. &u
Ef a0 Eln
L] >3
z& =g
20: 25 - 59 25
€T C = 150 pF I —— 53 J
gz 552 -
3
S L1 k4 CL =150 pF
3% 15 €L =50 pF 1 g% 15 B — —t
54 1 L —1] LE L CL=50pF
55 10 p— SN Eg 10 < —t—
B3 CL=15pF -4 T Ct 15¢pF
5 1 Il 5 -
L] ] :
-75 -50 —25 0 25 50 75 100 125 -75 -50 -25 0 25 S0 75 100 125
TA-Free-Air Temperature—"C TA-Free-Air Temperature—"C
FIGURE A5 FIGURE A6
TData for temperatures below 0°C and above 70°C are applicable for Serjes 54 circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
.
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TYPICAL CHARACTERISTICS

SERIES 54LS/74LSt

OUTPUT VOLTAGE OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
v
vs
T YOLTAGE INPUT VOLTAGE LOW-LEVEL OUTPUT CURRENT
(DIODE INPUT) (PNP INPUT) (STANDARD QUTPUT)
4.0 T 40 05
vee=5V Vectsv I [ Vee=5V
35 \ RL=2k0 35 AL=2ke vi=2v el
| . Ta=-55°C 3 04 Ta=125°C
30 AW} } 3.0 &
3 Ta=25°C 3 Ta=125°C 5 74
& 3 s ///
g 2 T g % ' 1 | % 03
3 3 g o
E = 25°C
3 20 . 7 20 - 3 Ta=-s5c_Z4] Ta=2%
@ 8 Ta=125°C l 3 TA.zs"cJ/\, \ T o2
2 3
15 15 35
@ cg Ta = -55°C ? 7 //
=] > 10 s 1.0 3 /
@ | i
05 .5
Q °. >
—
[ 0 0
5- 002040608 1 12141618 2 0 02040608 1 12141618 2 o1 2 3 45 6 7 8 9 10
- V|-lnput Voltage~V Vi~-lnput Voltage—-V 1ot.~Low-Level Output Current-mA
e FIGURE D1 FIGURE D2 FIGURE D3
Q LOW-LEVEL OUTPUT VOLTAGE
=- vs HIGH-LEVEL CUTPUT VOLTAGE . POWER DISSIPATION PER GATE
o LOW-LEVEL OUTPUT CURRENT vs vs
(BUFFER OUTPUT) HIGH-LEVEL OUTPUT CURRENT FREQUENCY
=] o 40 — 25
vee=5V Vee=5V vee=5Vv
15 = Ta=25°C
> 08 > J Duty Cycle = 50%
> !‘ \x ? 20 ty Cycle
H g 30 -
£ 5 7 N K]
S 04 > =
?; Ta =25°CH // % 25 - ERTS
8 y/ 2 Tp = —55 s CL =50 pF
3 o03|Ta=-55C - 3 20 \\ NI 2 RL =2k
% L Tan 125 H \\\)—TA-Z.’;"C 2
H 3 2
3 0254 R 3 cL=1spF| | ||I4
H & § RL=2kQ
3 T w0 e 5 patill
M z - |
0.1 Ta=125 c\ A
3 S os AT e |11 1k i cL=o
l RL=e
[ o o L
[ 5 10 15 20 25 30 0 -10 -20 -30 —40 -50 -60 —70 —B8Q 0.1 04 1 4 10 40
IoL—Low-Level Output Current—mA 10H-High-Level Output Current-mA f—Frequency—MHz
FIGURE D4 FIGURE D5 FIGURE D6
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs
FREE-AIR TEMPERATURE LOAD CAPACITANCE
16 — 20—
Vee=5Vv Vee=5V ]
1k cL=15pF BF gl =2k I P
RL=2kQ w 16} TA=25°C
2 12 I ‘jl/ 1
: N e g
£ 10— E o1 A A
5 PLH 3 /& PLH
s 8 z 10
o -1
H § s
R g
g g s
g 4 g
& & a
2 2
[} [
75 60 —25 0 25 50 75 100 125 0 10 20 30 40 50 60 70 80 90 100
Ta-Free-Air Temperature—°C € —Load Capacitance—pF
FIGURE D7 FIGURE D8

tData for temperatures below 0°C and above 70°C are applicable for Series 54LS circuits only.
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TYPICAL CHARACTERISTICS

SERIES 54S/74st

INPUT-CLAMPING-DIODE

OUTPUT VOLTAGE FORWARD VOLTAGE
Vs vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
-1.00 -
| 2 Veg=5V
- cc
vee=5v % -0.96
R =250 e
S -0.92
>
> B o
1 5 088 Ny
& H
L T § o84 —3
2 2.0 % om0 = lor BmA
= 24 2 .
K o oL = =18 mA~"~__| c
] 2 076 ()
S 15 £ -0
1 .-—
o ‘ \ £ o2 -
> 10 ) ™~ ©
3 o068 IoL=~10mA—]
08—t g . S~ £
o -0.60 (@]
0 02 04 06 08 10 12 1.4 16 1.8 2.0 —75 50 —25 0 25 50 75 100 125 —
V|—Input Voltage—V Ta—Free-Air Temperature—"C «c
-—
FIGURE E1 FIGURE E2 ——
©
)
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE q:,
vs v
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL QUTPUT CURRENT Q
4 T R o
o\ Ta=125"C , 09 [ 4
7 3
- \< § o
3 l-Tp=25C 2 o7
z N 2
H] 3 06
2 g Tp=-55°C
- 3
6 2 S 05 I} -
B Ta==55°Cqp % g4l TA=25Co A
- )
z S
2, o3 |
L Loz =
<] o =125°
> N > 01 ~ TaT1Ee
° 0
0 -10 -20 30 —40 -50 —60 —-70 —80 0 5 10 15 20 25 30 35 40
IoH—High-Level Output Current—mA 1oL—Low-Level Output Current—mA
FIGURE E3 FIGURE E4
INPUT CURRENT HIGH-LEVEL INPUT CURRENT
vs vs
INPUT VOLTAGE FREE-AIR TEMPERATURE
2 T 10 —
vee =5V ] 7.\\;(:0;;)3
OiTp=25°C FVi=2.
a
_2 / <
( [ >
< -4 €
g | £ 1 =
L o6 3 o7
& | 5 04
g ® | — g
< 3z 02
3 -10 H
£ ] 4 01
T -12 & 007 —
14 ’ T 004
| z
-16 = 0.02
-18 ' 001l
2 -1 o 1 2 3 4 5 &6 75 -50 —25 0 25 50 75 100 125
V{—Input Voltage—V TA—Free-Air Temperature="C
FIGURE E5 FIGURE E6
tData for temperatures below 0°C and above 70°C are applicable for Series 548S circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
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TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

SERIES 545/74St

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
1 Vec=5V " RL =280 02
9 RL=28002 9 Ta=25°C
e 8 'z 8
é § J]_cL-150pF L+ Ej Cp = 150 pF
25 7 T 28 7
35 s 38 s E—
§%T - 5%
Q 23 s CL = 50 pF § £
o §?§ 4 T 28 4 t
3 &% . CL=15pF L+ %E s €L =15pF
o it 1
- & &3 2
Q 1 1
—
. ° °
5 -75 -50 =25 0 25 50 75 100 125 45 475 60 525 55
TA-Free-Air Temperature—°C Vce-Supply Voltage-V
-
o FIGURE E7 FIGURE E8
-
3 PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
9# HIGH-TO-LOW-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
6' FREE-AIR TEMPERATURE SUPPLY VOLTAGE
10 1
3 Vec=5V ' o RL =280 90
9 = 150 pF— R = 280 2+ 9 t TA=25°C 1
. . Cp_ = 150 pF
iz e fro—t—=— T
= g 7 e % 7
EES 6 855 6
§F [~ CL=50pF ] CL =50 pF
83 5 =—— 55
g% N 4
2§ 4 T~ CL=15pF 3 CL=15pF
b} g
Q-r'-é. 3 i
2 e
ex 2 &T 2
1 - 1
0 0
75 60 25 0 25 50 75 100 125 as 415 5.0 5.25 55
Ta—-Free-AIR TEMPERATURE-"C VGC-Supply Voltage—V
FIGURE E9 FIGURE E10
AVERAGE PROPAGATION DELAY TIME POWER DISSIPATION PER GATE
vs vs
. FREE-AIR TEMPERATURE FREQUENCY
10
E I Voo TV 80 Voo T
9 RL=2800 z 70 CL=15pF
L CL =150 pF € Ta=25°C
3 L o6 Duty Cycle = 50%
57 6
§ 6 & 50
<
FIY . CL=50pF 2 w0
2
g, | 5
§ ] CL=15pF a 3,
§ 3 $ z; L1
o 3
g 2 y
i~y £ 1w
T
gl o 0 )
~75 50 25 0 25 50 75 100 125 12 4 710 20 40 70100
TA~Free-Air Temperature—"C {—Frequency—MHz
FIGURE E11 FIGURE E12
TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
Data as shown are applicable specifically for the NAND gates with totem-pole outputs.
.
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TYPICAL CHARACTERISTICS FOR FLIP-FLOPS

HIGH-LEVEL OUTPUT VOLTAGE
vs
RIGH-LEVEL QUTPUT CURRENT

SERIES 54S/74St

LOW-LEVEL OUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT

4 10
T, Vec 5V
> Ta=125°C > 09
N 1 g os
3 -25° S o7
2 \\><— Ta=25°C > Ta = -56°C
FH N 3 os 4
5 I\ 3
S 2 S os -
H Ly H Ta=25°C
T §ol c
5 H 0.3 O
T 3 =]
T oz . =]
3 S 1 Ta=125°C [4¢]
> \\ 01 l E
[ [ =
0 -10 -20 -30 -40 -50 -60 -70 —80 0 5 1 15 20 25 30 35 40 o
10H—High-Level Output Current —mA (oL ~Low-Level Output Current-mA s
[=
FIGURE E13 FIGURE E14 —
—
$112,'5113 E
|NPUT CURRENT HIGH-LEVELI:JSPUTCURRENT )
s ) c
INPUT VOLTAGE FREE-AIR TEMPERATURE o
2 10
L Fvec=5v &)
V=27V
0 < 4
T
-2 1
[ 17/ skineurs £ 2
< - —t—t 5o
£ S
A [ | pRESET/CLEAR INPUTS S o7 2
g - —
£, ™ cLocx inpuT £ oa
ST 1T T 1] % o2
3 -0 %‘ !
g 0.1
f £ ==
-1 Zoos
16 Vee=5v | 0.02 A
Ta-25°C
-18 P 0.01L_
-2 -1 o 1 2 3 4 5 & 75 50 -25 0 25 50 75 100 125
V|-Input Voltage—V TA~Free-Air Temperature—"C
FIGURE E15 FIGURE E16
'$112,°5113, 5114 'S$112,°$113, 5114
AVERAGE PROPAGATION DELAY TIME, AVERAGE PROPAGATION DELAY TIME,
CLOCK TO OUTPUT CLOCK TO OUTPUT
v vs
- FREE-AIR TEMPERATURE z LOAD CAPACITANCE
D16 —— 4 16—
g vee=5V £ vee=5V
= RL =280 02 Lnd LRL=2800
1rRL 13 FRL
z Z VA=
S 12 S 1
g £
2 N N
% 10 Ty = 150 pF g /
g 8 g s ]
& 1
& J €L =50 pF H 1
I F : T
& 4 CL=15p : N
L 4 I
I x
a2 Fla 2
NN I
I I,
= g o
& 35 50 -25 0 25 50 75 100 125 = 0 25 50 75 100 125 150 175 200
Ta~Free-Ain Temperature—"C € —-Load Capacitance~pF
FIGURE E17 FIGURE E18
TData for temperatures below 0°C and above 70°C are applicable for Series 54S circuits only.
i JU’
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SN5400, SN54LS00, SN54S00,
SN7400, SN74LS00, SN74500
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

DECEMBER 1983 ~REVISED MARCH 1888

@ Package Options Include Plastic ‘*Small
Outline’’ Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic

SN5400 . . . J PACKAGE
SN54LS00, SN54S00 . . . J OR W PACKAGE
SN7400 . .. N PACKAGE

DiPs SN74LS00, SN74S00 . . . D OR N PACKAGE
(TOP VIEW)
© Dependable Texas Instruments Quality and
Reliability i Uhddvee
1B (2 13(]4B
description 1y s 12[J4A
) . . . 2A Oa g4y
These devices contain four independent 2-input- 28 Os 1001 3B
NAND gates. 2v O ol 3A
The SN5400, SN54LS00, and SN54S00 are GND [J7 8(]13Y

characterized for operation over the full military

temperature range of —55°C to 125°C. The SN5400 . . . W PACKAGE

SN7400, SN74LSOO, and SN74S00 are [TOP VIEW)
characterized for operation from 0°C to 70°C.
1iadh Uiday
FUNCTION TABLE (each gate) 182 13(] 48 2
1y Qs 1200 4A
INPUTS OouTPUT Veeds ndGND "
A B v 2Y s 10[] 3B o
2A s o[] 3A o
H H L 287 s13Y >
L X H [}
x L H (]
SN541L.S00, SN54S00 . . . FK PACKAGE i‘_J
logic symbolT (TOP VIEW} —
9o
o o
a1 & 22z93
12) ~3) gy T
1B 3 21
(4) 1Y [J4 18] 4A
m— - 5 17
2A ) ® Ly NC ] 0 nc
28 2A []6 [ 4y
© NC [J7 15[ NC
3A —— 2B []8 14} 3B
(10 >.(.8)__ 3y i
3B ——— 9 10111213
S Vs U em Ve
(12) >0 >4dg
a4A — (11) NZZ2ZMOm
113) F~—— Y ©
48 ———
NC - No internal connection
This symbol is in accordance with ANSI/IEEE Std. 91-1984 and logic diagram {positive logic)
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. 1A :D_
1Y
1B
2A
2y
2B
3A
3y
38
4A
4y
48 _
Y=A BorY=A+8B
FRIJDI:I:TIO:J D%'I[A dpcur;enup:or;!lin infur'mnion %
current as of publication date. Products conform to
spocili:atiunsppav the terms of Taxas Insiruments TEXAS
standard warranty. Production processing does not 2-3
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SN5400, SN541LS00, SN54S00,
SN7400, SN741.500, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

schematics (each gate)

‘00
© Vee
130 @

1.6 k@

GND

‘LS00
Vee
120 @
Y
250 2
GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1) .. .o 7V
Input voltage: ‘00, 'SO0 . .. . . . 5.5V
LS00 . o o 7V
Operating free-air temperature range: SN54' .. ... ... ... ... ... .. .. —-55°C to 125°C
SN74' e 0°C to 70°C
Storage temperature range . . . ... .. .ov vttt —-65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
Texas W
2-4 : EXAS
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SN5400, SN7400
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5400 SN7400
UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.75 5 5.25 \
V|H High-level input voltage 2 2 Vv
VL Low-level input voltage 0.8 0.8 A\
loH High-level output current -0.4 -04 mA
Ior Low-level output current 16 16 mA
Ta Operating free-air temperature —55 125 o] 70 °c

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

SN5400 SN7400
PARAMETER TEST CONDITIONS T UNIT
MIN TYP}$ MAX | MIN TYP{ MAX
Vik Vee = MIN, I =—12mA -~ 1.5 -15
VoH Vee = MIN, ViL=08V, IgH=-04mA 2.4 3.4 24 3.4
VoL Vee = MIN, VIH=2V, loL =16 mA 0.2 0.4 0.2 0.4 7]
o
h Ve =MAX, V=565V 1 1 mA Q
I Vee=MAX, V=24V 40 40| wA s
hL Veeo=MAX, V=04V -16 -16 [ mA ()
los§ Vee = MAX —-20 -55 | —18 - 55 mA -
IccH Vee=MAX, V=0V 4 8 4 8 mA |':
lccL Ve =MAX, V=45V 12 22 12 22 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5V, Ty = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Voc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
tPLH 1 22 ns
AorB Y R =400 Q, CL=15pF
PHL 7 15 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
T {IP
EXAS 2.5
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SN54LS00, SN74LS00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS00 SN741LS00
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.75 5 5.25
V|H High-level input voltage 2 2
VL Low-level input voltage 0.7 0.8
IoH High-level output current - 0.4 —-04 mA
loL Low-level output current 4 8| mA
Ta Operating free-air temperature - 55 125 0] 70 °c

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

SN54LS00 SN74LS00
PARAMETER TEST CONDITIONS T UNIT
MIN TYP: MAX | MIN TYP} MAX
VIK Vee = MIN, lj=—-18mA —-15 -15
VoH Vee = MIN, VL = MAX, loH=—-04mA 2.5 3.4 2.7 34
Vge = MIN, VIH=2V, lgL =4 mA 0.25 0.4 0.25 0.4
VoL v
Vee = MIN, ViH=2V, loL=8mA 0.35 0.5
I Vee=MAX, V=7V 0.1 0.1 mA
I Vce =MAX, V=27V 20 20 MA
h Vee = MAX, V=04V -04 —-04 | mA
los§ Vee = MAX -20 -100 | -20 - 100 mA
IccH Vgeg =MAX, V=0V 0.8 1.6 0.8 16 | mA
IccL Vee=MAX, V=45V 2.4 4.4 2.4 4.4 mA
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vcc =5V, Tp = 25°C
§ Not more than one output should be shorted at a time, and the duration of the short-circuit shou!d not exceed one second.
switching characteristics, Vo =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {OUTPUT)
tPLH 9 15 ns
AorB Y R =2kq, CL=15pF
tPHL 10 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{/
Texas ‘b
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SN54S00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54S00 SN74500
UNIT
MIN NOM MAX [ MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 5.25 \
V|H High-tevel input voltage 2 2 \"
ViL Low-fevel input voltage 0.8 0.8 \%
loH High-level output current -1 -1 mA
lpL Low-level output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN54S00 SN74S00
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP$ MAX [ MIN TYP} MAX
Vik Vee = MIN, fj = -18 mA —-1.2 -1.2
VoH Vee=MIN, V| =08V, Igy=-1mA | 25 34 27 34
VoL Vec=MIN,  Vig=2V, oL =20 mA 05 05 g
h Vee =MAX, V=55V 1 1| mA =
IiH Vee =MAX, V=27V 50 . 50 uA Q>J
m Voo =MAX, V=05V -2 -2 | mA (a)]
105§ Vee = MAX -40 -100 | —40 -100 | mA #
IccH Voo =MAX, V=0V . 10 16 10 16 | mA [
IccL Vee =MAX, V=45V 20 36 20 36 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
t All typical values are at Veg = 5 V, T = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vgc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 3 45 ns
R =280, CL=15pF
tPHL 3 5 ns
AorB Y
tPLH 45 ns
R =280%, C| =50pF
tPHL -5 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i
TExAs L‘ 2-7
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SN5401, SN54LS01,
SN7401, SN74LS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

APRIL 1985 — REVISED MARCH 1988

¢ Package Options Include Plastic ‘*Small SN5401 . .. J PACKAGE
Outline’” Packages, Ceramic Chip Carriers 5"'5‘;:\'57(110;'- -J g‘:x‘é:ﬁgz"“
?)Tg Flat Packages, and Plastic and Ceramic SN74LSO1 . . . D OR N PACKAGE
s (TOP VIEW)
* Dependable Texas Instruments Quality and q
Reliability 1w [h 1] Ve
1A 2 1300 4Y
- 18 3 12048
description
P 2Y [Ja 1] 4A
These devices contain four independent 2-input 2A s 0[] 3Y
NAND gates. The open-collector outputs require 2B (s o[] 3B
pull-up resistors to perform correctly. They may GND 7 8[] 3A

be connected to other open-collector outputs to
implement active-low wired-OR or active-high

wired-AND functions. Open-collector devices are SN5401. .. W PACKAGE

often used to generate higher VoH levels. (TOP VIEW)
The SN5401 and SN54LSO01 are characterized 1a g Unalay
for operation over the full military temperature 18 ]2 1301 48
range of —55°C to 125°C. The SN7401 and v 1Y O3 1204A
SN74LS01 are characterized for operation from cc Qe 11 GND 0
0°C to 70°C. 2y Os 10[]38 8
2A s o[]3A 'S
FUNCTION TABLE (each gate) 28 Ov s 3Y o
INPUTS OUTPUT D
SN54LS01 . .. FK PACKAGE -l
A B Y
{TOP VIEW) | o
H H L -
L X H
X L H
logic symbolt
{2)
:: @ ¢ oy
(51
N SN
8
@
;:—4_91—- LI
{11}
:: 0z 0314
NC - Nointernal connection
1t This symbol is in accordance with ANSI/IEEE Std. 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to '}
specifications per the terms of Texas Inst';umsms TEXAS 2.9
dard warranty. Production p ing does not -
necessarily inclu!e testing of all parameters. lNSTRUMENTS
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SN5401, SN54LS01,

SN7401, SN74LS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

logic diagram (positive logic)

1A
— ] W
1B
2A ———
2y
2B —

3A

3y
3B
aA— 1

ay
48 ————|

positive logic: Y = As<BorY = A + B

schematics (each gate)

‘01
2 Vee Vee
‘ INPUTS
— A >
-
r~ B
O INPUTS N
m =
<. OUTPUT A
(2] v s u OUTPUT
8 A v
5k
© /i’ﬁ GND /37 © ©0— GND
Resistor values shown are nominal.
absolute-maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VcC (see Note 1): ‘01, 'LSOT .. ... o e e 7V
Input voltage: ‘0T . ... e 55V
LSOt . 7V
Off-state output voltage . . ... . .. .. e 7V
Operating free-air temperature range: SNb54' . ... ... ... ... .. ... ... ... .... -55°C to 125°C
SN74' 0°C to 70°C
Storage temperature range . .. .. .. ..ot e -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminals.
i
2-10 TeExas b
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SNb401, SN7401
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5401 SN7401
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5B.25 A\
Viy High-ievel input voltage 2 2 \%
V)L Low-level input voltage 0.8 0.8 \Y
Vou High-level output voltage 55 55 \Y
loL Low-level output current 16 16 mA
TA Operating free-air temperature - 55 125 0 70 °C

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

SN5401 SN7401 L.
PARAMETER TEST CONDITIONS T UNIT
MIN TYP? MAX MIN TYP MAX .
ViK Vee = MIN, = —12mA -1.5 -1.5 v
V = MIN, V) =08V, V =55V 0.25
loH cc L OH mA "
Vece = MIN, v =07V, Vgy =55V 0.25 Q
VoL Vcec = MIN, V=2V, lg, = 16 mA 0.2 0.4 0.2 0.4 \ _2
1) Vee = MAX, V| = 5.5V 1 j 1 mA >
4 Ve = MAX, V| = 24V 20 20 | A 8
L Voo = MAX, V) = 0.4V -1.6 -1.6 | mA
lccH Vee = MAX, Vj=0 4 8 4 8| mA |
IccL Vece = MAX, V| =45V 12 22 12 22 mA t
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Voo = 5V, Tp = 25°C.
switching characteristics, Vcc = 5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {OUTPUT)
tPLH R =4kQ, CL=15pF 35 55 ns
AorB Y -
PHL R =400, CL = 15pF 8 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

TeEXAs ‘Q@ 2:11
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SN54LS01, SN74LS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54L501 SN74LS01
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 475 5 525 \
V|H High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \4
VoH High-level output voltage 5.5 5.5 \
loL Low-level output current 4 8 | mA
Ta Operating free-air temperature ! - 55 125 0 70 °c

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

SN54LS01 SN74LS01
K PARAMETER TEST CONDITIONS t UNIT
: 2 MIN TYP$ MAX | MIN TYP}{ MAX
o . Vik Vee = MIN, lj=—18mA -15 -15 \
= 10H Ve =MIN, Vi =MAX, Vgy=55V 0.1 0.1 | mA
- Vec=MIN, V=2V, oL = 4mA 025 04 025 04
r VoL v
Vee = MIN, ViH=2V, oL =8mA 0.35 0.5
g I Vee = MAX, V=7V 0.1 0.1 | mA
<. IH Vee = MAX, V=27V 20 20 | pA
(2]
o m Vee = MAX, V=04V ~0.4 -04 | mA
(7]
ccH Vee = MAX, V(=0 08 1.6 08 1.6 | mA
IccL Vee = MAX, V=45V 24 44 24 44 | mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Ve = 5 V, Ty = 25°C.

switching characteristics, Vocg =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 17 32 ns
AorB Y RL =2kQ, CL=15pF
tPHL 15 28 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{i’
212 TExASs
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SN5402, SN54LS02, SN54502,
SN7402, SN74L502, SN74S02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

DECEMBER 1983 —REVISED MARCH 1988

Package Options Include Plastic "Sma!l SN5402 . . . J PACKAGE
Outline’” Packages, Ceramic Chip Carriers SN54LS02, SN54S02 .. . J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN7402 ... N PACKAGE
DIPs SN74LS02, SN74S02 . .. D OR N PACKAGE
(TOP VIEW)
Dependable Texas Instruments Quality and
Reliability v v UwaDvee
e 1A 2 130] 4Y
description B Os 12D48
These devices contain four independent 2-input- 2y a 1] 4A
NOR gates. 2A Os 0[] 3Y
2B o[} 3B
The SN5402, SN54LS02, and SN54S02 are GND 7 80 3A
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7402, SN74LS02, and SN74S02 are SN5402 ... W PACKAGE
characterized for operation from 0°C to 70°C. (TOP VIEW)
FUNCTION TABLE (each gate) 1adr UndDay
1B ]2 13(] 4B
INPUT ouT
uTs PuT 1vgs  1204A
A B % vee s 11[J GND "
H X L 2y s 10[] 3B )
X H L 2A(s of] 3A =
L L H 2By 8[] 3Y >
» a
logic symbol?
SN54LS02, SN54S02 . . . FK PACKAGE I_—l
a2 =1 m (TOP VIEW) -
(3) 1Y
1B
P
4
) [~ @,y
2B
3A (8)
N (10)
(9) 3y
38 ]
(11)
aA
(13)
12) a3,y
4B
TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
. . cet . NC - No internal connection
logic diagram {positive logic)
1A
18%
1B
2A
)
28
3A
T
3B
4A
I
4B
Y =A.BorY =A+8B
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to %
srnc‘i’fic:tions pl(r "II’. ldurn:.z of Texas .Instanmomst TEXAS 2.13
standard warranty. Produc -
nacassarily includs tosting of all paramaters. INSTRUMENTS
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SN5402, SN54LS02, SN54S02,
SN7402, SN741502, SN74S02
(QUADRUPLE 2-INPUT POSITIVE-NOR GATES

schematics {each gate)

‘02
4 k82 16k23 130 Sl
INPUTS —0
8 N
A
OUTPUT
4k§2

B - 1kS2
) N
pS ‘

h
‘LS02 'S02
o Vee ¢ Vee
20 k€2 8Kk 3 120 2 @ 280 0.9k 5003
A—g A—¢
[P} .
10k$2 < rN 3.5 kQ
4k i 2.8 kS ouTRuT
ﬂzo kQVJ fa ouTPUT
JY Y
8 T B
x 10 kfl% f ] ji’
T 500 £2
1.5k§2
rj7 . -— GND
,37 GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vg (see Note 1) .. .. ... o e 7V
Input voltage: ‘02, ‘SO2 . . . .. 5.5V
LS00 L e 7V
Off-state output voltage . . . . . .. . e e e 7V
Operating free-air temperature range: SN54" . .. ... ... ... ... ... ... .. ... .. -55°C to 125°C
SN74' 0°C to 70°C
Storage temperature raNGEe . . . .. .o v v ettt et —-65°C to 150°C
NOTE 1. Voltage values are with respect to network ground terminal.
Texas ‘b"
2-14
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SN5402, SN7402
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN5402 SN7402
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 525 \
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current -0.4 -04 mA
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS t Snodoe Si740z UNIT
MIN TYP} MAX | MIN TYP$ MAX

ViK Vee=MIN,  1j=—12mA -15 -15] v

VoH Voo =MIN, V| =08V, Igy=—04mA 24 34 24 34 v

VoL Veo=MIN,  Vig=2V, gL =16mA 02 04 02 04 (%]
Iy Voo =MAX, V=55V 1 1| mA 8
H Voo =MAX, V=24V 40 40 | uA 5
IR Veg=MAX, V=04V -16 ' -16 | mA ()
1os§ Vee = MAX -20 -55|-18 . =55 | mA -l
IccH Ve =MAX, V=0V 8 16 8 16| ma ||:
lccL Ve =MAX,  See Note 2 14 27 14 27| mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 5 V, T = 25°C.

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

NOTE 2: Oneinputat 4.5 V, all others at GND.

switching characteristics, Vcgc =5V, Ta = 25°C (see note 3)

FROM T0
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT} (OUTPUT)
tPLH 12 22 ns
AorB Y R =400 , CL =15 pF
tPHL 8 15 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

i
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SN54LS02, SN74LS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54LS02 SN741502
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 | 4.75 5 625
ViH High-level input voltage 2 2
VL Low-level input voltage 0.7 08
IoH High-level output current -04 -04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN541.502 SN74LS02
PARAMETER TEST CONDITIONS t UNIT
MIN TYP} MAX | MIN TYP$ MAX
2 Vik Vec=MIN, 1j=—18mA -1.5 -15
VoH Vee = MIN, VL = MAX, loH=—-0.4mA 2.5 3.4 2.7 34
Ve =MIN,  Vig=2V, loL=4 mA 025 04 025 04
-| VoL \Z
r-l Vee=MIN, Vig=2V, loL=8mA 035 05
o I Vec=MAX, V=7V 0.4 01 | ma
o WK Vee=MAX, V=27V 20 20 MA
g. e Vec=MAX, V=04V —~04 -04 | ma
®© los$§ Ve = MAX -20 —100 [-20 —-100 { mA
7]
IccH Vcc=MAX, V=0V 16 3.2 16 32| mA
lccL Vee = MAX,  See Note 2 2.8 6.4 2.8 5.4 mA

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

3 All typical valuesareat Vo =6V, Tp = 25°C

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
NOTE 2: One input at 4,5 V, all others at GND.

switching characteristics, Voo = 5V, Ta = 25°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
tPLH 10 15 ns
AorB Y RL =2kQ, CL=15pF
tPHL 10 15 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

' i
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SN54S02, SN74502
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54S02 SN74502
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 5.25
V|H High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8 \Y
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature —55 125 o} 70 °c

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

PARAMETER TEST CONDITIONS 1 STioashz SNdsnz UNIT

MIN TYP$ MAX | MIN TYP} MAX
Vi Vee=MIN,  1)=-18mA -1.2 12
VOH Vec=MIN, Vi =08V, IgH=-1mA 25 34 27 34
VoL Ve =MIN,  Vig=2V, loL = 20 mA 05 05 )
I Vee =MAX, V=55V 1 1| ma 8
I Voo = MAX, V=27V 50 50 | uA 'S
m Ve =MAX, V=05V -2 -2 | ma 8
105§ Vee = MAX —40 -100 | 40 ~100 | mA -
IccH Voo =MAX, V=0V 17 29 17 29 | ma 'I:
lccL Vee = MAX,  See Note 2 26 45 26 45 | mA

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

1 All typical values are at Veg = 5 V, T = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second,
NOTE 2: Oneinput at 4,5V, all others at GND,

switching characteristics, Vg =5 V, TA = 25°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

(INPUT) (OUTPUT)

t 3.5 5.5 ns

PLH R =280Q, CL=15pF

tPHL 3.5 5.5 ns
AorB Y

tPLH 5 ns

RL=280Q, C|_=50pF
tPHL 5 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

‘QIP
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SN5403, SN54LS03, SN54S03,
SN7403, SN74LS03, SN74S03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983 —REVISED MARCH 1988

® Package Options Include Plastic ‘*Small SN5403 ... J OR W PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN54LS03, SN54S03 . .. J OR W PACKAGE
; and Flat Packages, and Plastic and Ceramic SN7403 . .. N PACKAGE
1 DIPs SN74LS03, SN74S03 . . . D OR N PACKAGE
(TOP VIEW)
0 Dependable Texas Instruments Quality and
Reliability ! 1a O Unel vee
1B 2 13[] 4B
description 1y O3 1200 4A
) . . . 2A Q4 1 4y
These devices contain four independent 2-input- 28 (s 100 3B
NAND gates. The open-collector outputs require 2v Os of] 3A
pull-up resistors to perform correctly. They may GND (7 o 3y
be connected to other open-collector outputs to

implement active-low wired-OR or active-high
wired-AND functions. Open-collector devices are
often used to generate higher VQH levels. SN54LS03, SNS4S03 . . . FK PACKAGE

(TOP VIEW)
The SN5403, SN54LS03 and SN54S03 are o
characterized for operation over the full military o< o
temperature range of —55°C to 125°C. The ME——
SN7403, SN74LS03 and SN74S03 are 3 21 ®
characterized for operation from 0°C to 70°C. 1Y 18] 4A o
NC 17{] NC (]
FUNCTION TABLE (each gate) 24 16[] 4Y 'S
NC 15(] NC Q
INPUTS | OUTPUT 2B 1af] 38 o
A B ' 9 10 111213 -l
Yo Ve Vo Vo =
H H L >0 0> < =
L X H Ngeoo
X L H
NC - No internal connection
logic symbolt logic diagram (positive logic)
(1) 1A
1A & o N ) W :E)o_ v
1842 1B
(4) 2A
2A (6) 2y
5) N} 2y 28
28
35 0101 > 8 5y 3B
4A 4y
(13) ‘ﬂ;;y 4B
4B
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and Y=A:BorY=A+8B
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information .
currg;!l a(s_ of puhlir:;(:otn date. 'I’?::::sl ::pforrng T %
ations 'm: instrum
sfandard warranty. Production processing doas not EXAS 2-19
nacessarily include testing of all parametars. lNSTRUMEN‘rS
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SN5403, SN54LS03, SN54S03,
SN7403, SN741S03, SN74S03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘03
g Vee
4k 1.6 k2
INPUTS
A-—T
B —] OUTPUT
4 Y
A
GND
‘'LS03 'S03
Vee © vVee
INPUTS 17 k§2 8k
A L
INPUTS OUTPUT
B [
TN A Y
= o
A K Y 5
[=
X o
o UTPUT
/'y v
5k82

Q- © ©O—— GND
h

Resistor values shown are nominal.

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

Supply voltage, VCC (see Note 1) . . . ... 7V
Input voltage: ‘03, 'SOB . . .. 5.5V
LSS0, o i 7V

Off-state output voltage . . .. ... . .. 7V
Operating free-air temperature range: SN54’ . ... ... .. .. ... ... ... .. .. ... -55°C to 125°C
SNT74 0°C to 70°C

Storage temperature ranNQE . . . .. oo vt i e et e e e -65°C to 150°C

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

2-20 Texas e@
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SN5403, SN7403
QUADRUPLE 2-INPUT POSITIVE-IJAKD GATES WITH OPEN-COLLECTOR OUTPUTS

recommended aperating conditions

SN5403 SN7403 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.75 5 5.25 A\
V|H High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 \
Vo4 High-level output voltage 5.5 5.5 \Y
loL Low-level output current 16 16 | mA
Ta  Operating free-air temperature - 55 125 0 70 | °C

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

e
PARAMETER TEST CONDITIONS SN5403 SN7403 UNIT
. MIN TYP? MAX MIN TYP? MAX 2 3
ViK Vece = MIN, I} = =12 mA -1.5 -1.5 \% 3 R
\ = MIN, Vi =08V, V =556V 0.25
oM cC 1L OH mA n
Vee = MIN, Vi = 0.7V, VgH =55V 0.25 QD
VoL Vee = MIN, ViH = 2V, loL = 16 mA 0.2 0.4 0.2 0.4 \ [&]
] Vce = MAX, V| =565V 1 1 mA >
I Voo = MAX, V) = 2.4V 40 40 | uA o
L Vee = MAX, V) =04V -1.6 -16 mA o
ICCH Vee = MAX, V) =0 4 8 4 8 mA -
lccL vee = MAX, V=45V 12 22 12 22 | mA }_l:
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Vgg = 5V, Ta = 25°C.
switching characteristics, Vec =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {OUTPUT}
tPLH R <4 ke, CL = 15pF 35 45 ns
AorB Y
tPHL R =400 (2, CL=15pF 8 15 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

n; ,
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SN54LS03, SN74LS03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS03 SN74LS03
UNIT
MIN NOM MAX [ MIN NOM MAX
Vgee  Supply voltage 45 5 5.5 | 475 5 5.25 v
V|4 High-level input voltage 2 2 \
Vi Lowlevel input voltage 0.7 0.8 \
VoH High-level output voltage 5.5 5.5 \2
loL Low-level output current - 4 8| mA
TA  Operating free-air temperature - 55 125 0 70 °c

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

SN54LS03 SN74LS03
PARAMETER . TEST CONDITIONS t UNIT

2 MIN TYP$ MAX | MIN TYP$ MAX
Vi Vee=MIN, | =—18mA -15 -5 v
_| loH Vee = MIN, ViL=MAX, Vpu=55V 0.1 0.1 mA
-r-_l Vo Vec=MIN,  Vig=2V, IlgL=4mA 025 04 025 04|

Vee=MIN,  Vig=2V, IgL=8mA 035 05
8 T Vec=MAX, V=7V 0.1 0.1 | ma
<. I Voo - MAX, Vi=27V 20 20 | wA
8 T Veo=MAX, V=04V —04 Z04 | mA
® IccH Ve =MAX, V=0 0.8 16 0.8 16 | mA
lccL Voo =MAX, V=45V 24 4.4 24 44 | mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Ve = 5 V, Tp = 25°C.

switching characteristics, Voc =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX { UNIT
(INPUT) (OUTPUT)
t 17 32 ns
PLH AorB Y RL =2ke, CL=15pF
tPHL 15 28 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

222 Texas {?
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- SN54803, SN74503
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S03 SN74503
UNIT
MIN NOM MAX | MIN NOM MAX
Vge  Supply voltage 4.5 5 65 | 4.75 5 5.25 v
V|4  High-level input voitage 2 2 ' \
ViL Low-level input voltage 0.8 0.8 v
VoH High-level output voltage 5.5 5.5 \"
loL Low-level output current 20 20 | mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

SN54S03 SN74S03
PARAMETER TEST CONDITIONS t UNIT
MIN TYP? MAX | MIN TYP? maAx 2 :
VK Vee = MIN, ) = =18 mA -1.2 -1.2 \
V =MIN, V) =08V, V, =55V 0.25
ToH cc I OH A o
Vee = MIN, V) =07V, Vgy =55V 0.25 . b
VoL Vcc = MIN, Vg =2V, loL = 20 mA 0.5 0.5 \ o0
I Vee = MAX, V=55V 1 1 mA 'S
I Vee = MAX, V| =27V 50 50 | uA )
m Voo = MAX, V) = 05V —2 “2 | mA o
ICCH Vee = MAX, V| =0 6 13.2 6 132 [ ma -
lccL Veg = MAX, V) =45V 20 36 20 36 | mA lI:-
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vcc = 5V, Tp = 25°C.
switching characteristics, Vg =5V, TA = 25°C (see note 2)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
PLH 2 5 75 ns
R =280 %2, CL =15pF
PHL 2 4.5 7 ns
AorB Y
tPLH 7.5 ns
R =280 , CL =50 pF
tPHL 7 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

TExas “? .23
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SN5404, SN54LS04, SN54504,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

DECEMBER 1983 —REVISED MARCH 1988

Package Options Include Plastic ‘*Small
Outline’” Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic

SN5404 . . . J PACKAGE
SN54LS04, SN54S04 . .. J OR W PACKAGE .
SN7404 ... N PACKAGE

DIPs SN74LS04, SN74S04 . .. D OR N PACKAGE
(TOP VIEW)
Dependable Texas Instruments Quality and
Reliability 1]y Ui vee
1Y 2 13:] 6A
description 2A O3 12[] 6Y
. R . 2y Qs 1JsA
These devices contain six independent inverters. 3ags 1007 5Y
The SN5404, SN54LS04, and SN54S04 are 3Y[Os  of14A
characterized for operation over the full military GND 7 8[]4Y
temperature range of —55°C to 125°C. The
SN7404, SN74LS04, and SN74S04 are SN5404 . . . W PACKAGE
characterized for operation from 0°C to 70°C. (TOP VIEW)
g Uiy
FUNCTION TABLE {each inverter) 2Y 2 130] 6A
INPUTS oUTPUT 2A O3 1201 6Y
A v Vee 04 11[] GND ®
3A (s 10[] 5Y piid
H L 3y e o[ 5A L
L H 4A 7 8[] 4Y q>)
. (]
logic symbolt
SN54LS04, SN54504 . . . FK PACKAGE -l
1Aty T @2 v (TOP VIEW) ||:
24 (3) 4) 2y >_<08<
3A (5) (6)3Y
an8 S (8) ,y 3212019
Y
— o zz b
(12)
6A (13) ‘LGY 2y 16l 5A
NC 15 [] NC
T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 3A d sy
IEC Publication 617-12. 14
Pin numbers shown are for D, J, and N packages. o e S
logic diagram (positive logic) & % £3%
1A —DO— 1Y NC - No internal connection
24 ————Do——— 2y
3A ——Do———— 3y
aA —Do—zw
5A ———Do—— 5Y
6A —Do—ev
Y =A
PRODUCTION DATA documents contain information .
l:ll"!;l.l ats' of publi:l;lintu date. r?dnclsl tolnfnrm (lu T %
ications per the terms of Iexas Instruments
Standard anty. Production p ing doss not EXAS 2-25
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SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

schematics (each gate)

‘04

Vee
130 @

INPUT

OuUTPUT
Y

pe " GND
‘LS04 'S04
>-— Vee + Vee
2.8 k2
<
- INPUT
- A
C INPUT OUTPUT
) Y
s A OUTPUT
Y
<.
(¢]
m (=
2} A
ps ¢ GND
GND

Resistor values shown are nominal,

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

Supply voltage, VGG (see Note 1) . .. ..o 7V
Input voltage: ‘04, ‘S04 . . .. 5.5V
LS04 . . 7V

Operating free-air temperature range: SN54’ .. .. .. .. ... ... ... ... .. ... ... -55°C to 125°C
SN74' . e 0°C to 70°C

Storage temperature range . . .. . ... vt it i e -65°C to 150°C

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

926 TEXAS Q’)
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SN5404, SN7404
HEX INVERTERS

recommended operating conditions

SN5404 SN7404
UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage . 4.5 5 55| 4.75 5 5.25 \
Vi High-level input voitage 2 2 v
ViL Low-level input voltage 08 0.8 .V
loy High-level output current ~ 04 —-04 mA
lor Low-level output current 16 16 mA
Ta Operating free-air temperature — 55 125 o] 70 oC

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

t SN5404 SN7404
PARAMETER TEST CONDITIONS UNIT
MIN TYP}  MAX | miINn TYP} MAX

Vik Vee © MIN, 1= —12mA -15 —15
VOH Vec=MIN, V| =08V, IgH=-04mA 24 34 24 34
VoL Voo =MIN,  viy=2V, loL = 16 mA 0.2 0.4 0.2 04 0
N Vee = MAX, V=55V 1 1| ma 8
H Voo =MAX, V=24V 40 40 uA 'S
e Vo= MAX, V=04V -16 -16 mA 8
los § Vee = MAX —20 —55] —18 - 55 mA -
IccH Vee=MAX, V=0V 6 12 6 12| mA II:
lccL Voo = MAX, V=45V 18 33 18 33 mA

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

1 All typical valuesareat Voo ~ 5V, Th - 25°¢.

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

switching characteristics, Vcc =5 V, TA = 25°C (see note 2)

PARAMETER P (OUTIUT) TEST CONDITIONS MIN  TYP MAX| UNIT
tPLH 12 22 ns
A Y Ry =400 Q, CL=15pF

tPHL 8 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

T {l’
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SN54LS04, SN74LS04
HEX INVERTERS

recommended operating conditions

SN54L.504 SN74L504 UNIT

MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45 5 55| 475 5 625
V|4 High-level input voltage 2 2
ViL Low-level input voltage 0.7 0.8 v
loH High-level output current - 04 —-04 mA
loL Low-level output current 4 8 mA
Tpa  Operating free-air temperature -~ 55 125 0 70 oC

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN541.504 SN74LS504
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX| MIN TYP} MAX
2 Vik Vee = MIN, lj==18mA —-1.5 -1.5
VOH Vcg = MIN, VL =MAX, Igy=-04mA 25 3.4 2.7 34
Vee = MIN, VIiH=2V, loL =4 mA 0.25 0.4 04
- VoL \
f Vee = MIN, ViH=2V, loL =8 mA 0.25 0.5
r 1 Vee =MAX, V=7V 0.1 0.1 mA
g Iy Veo =MAX, V=27V 20 20 HA
<. e Voo = MAX, V=04V —04 —04a| ma
2]
o 105§ Vee = MAX —-20 —-100] -20 - 100 mA
w IccH Veoc =MAX, Vy=0V 1.2 24 1.2 24 mA
IccL Veg=MAX, V=45V 3.6 6.6 36 6.6 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Ve = 5 V, Ty = 26°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vog = 5 V, TA = 25°C (see note 2)
FROM TO
PARAMETE E ONDITI MIN TYP MAX UNIT
R (INPUT) (OUTPUT) TESTC ONs
tPLH 9 15 ns
A Y RL=2kQ, CL =15pF
tPHL 10 15 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i
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SN54S04, SN74S04
HEX INVERTERS

recommended operating conditions

SN54504 SN74s504 UNIT

MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 4.5 5 55| 4.75 5 525
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 08 08
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN54504 SN74S04
PARAMETER TEST CONDITIONS t UNIT
MIN TYPE MAX{ MIN TYP$ MAX
Vik Vcg = MIN, lj==18mA -1.2 -1.2
VoH Ve = MIN, ViL=08V, lgH=—-1mA 25 34 2.7 3.4 2
VoL Vee = MIN, Vig=2V, loL =20 mA 0.5 0.5 "
n Vee =MAX, V=55V 1 1 mA Q
Q
WH Vee = MAX, Vv =27V 50 50 HA ';
m Vee =MAX, V=05V -2 -2 mA 8
los § Vee = MAX —40 —100 |—-40 - 100 mA
-l
IccH Vee=MAX, V=0V 15 24 15 2 mA -
lccL Vee=MAX, V=45V 30 54 30 54 mA -
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 5 V, Ty = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vggc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
PpPLH 3 4.5 ns
R =280 Q, Cp =15pF
tPHL 3 5 ns
A Y
tPLH 45 ns
R =280 @, C| =50pF
tPHL 5 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i
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SN5405, SN54LS05, SN54S05,
SN7405, SN74LS05, SN74S05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983 — REVISED MARCH 1988

* Package Option Includes Plastic ‘*Small SN5405 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN54LS05, SN54S05 . . . J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN7405 ... N PACKAGE
DIPs SN74LS05, SN74S05 . . . D OR N PACKAGE
(TOP VIEW)
¢ Dependable Texas Instruments Quality and o
penc y a0 U vee
Reliability
1Y 2 13[] 6A
2A O3 12[] Y
description
e 2va 11D sA
These devices contain six independent inverters. 3A(0s 10] 5Y
The open-collector outputs require pull-up 3Y (s s[] 4A
resistors to perform correctly. They may be GND [}/ 8[] 4Y
connected to other open-collector outputs to
implement active-low wired-OR or active-high SN5405 . . . W PACKAGE
wired-AND functions. Open-collector devices are (TOP VIEW)
often used to generate high VQH levels. .
il Uy "
The SN5405, SN54LS05, and SN54S05 are 2v2 130lsa ; 2 =
characterized for operation over the full military ) oa 3 120 gy ¢ O
temperature range of —55°C to 125°C. The vecds  1DanD .
SN7405, SN74LS05, and SN74S05 are 3a0s 0[5y 7]
characterized for operation from 0°C to 70°C. 3y (6 o[l 5A 8
aA 7 8[] 4y 'S
FUNCTION TABLE {each inverter) O
SN54LS05, SN54S06 . . . FK PACKAGE (]
INPUT OUTPUT {TOP VIEW) -
A Y =
-
H L
L H
logic diagram (positive logic)
1A —Do—— 1Y
2A —-DO——ZY
3A _Do_ 3y NC —No internal connection
A ___Do__‘w logic symbolt
5A 1a -4 1 O % 1Y
—Do—sv a3 UL
(5) (6)
38— 3y
GA—-l D>0——6Y an 22 8
5a 1 110}
Yon on 13! N 012)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
JEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to 7/
sgec:"ﬁt;tiuns pe'r tl'l’e tderm; of Texas .Instdrument: TE 2.31
ard wi . Producti rocessin| S no’ -
:el::l;ssarilyairnrglr:nl legtin;‘:r :ll p:rasmegtero:. INSTRUMEN-FS
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SN5405, SN54LS05, SN54S05,
SN7405, SN74LS05, SN74S05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

schematics {each inverter)

‘05 ‘LS05
® Vee 9 Vce

8 kQ

INPUT
A%

OUTPUT INPUT
A A4

OUTPUT
Y

<
=
S-J» 2
<
[1
2
Q
3-0
[
[
2
2
o

‘'S05

Vce
900

INPUT OUTPUT
v Y

Resistor values are nominal.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 1): ‘05, 'LS05, 'SO5. . . ... ... ... . .. i

Input voltage: ‘05, 'SO5 . . . . ... e 5.5V
LSO . ot
Off-state output VOItage . . . . ... . e
Operating free-air temperature range: SN54" . ... ... ... .. ... ... .. .. ..... -55°C to 125°C
SN74' e 0°C to 70°C
Storage temperature range . ... .. ... ... e -65°C to 150°C

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

2-32 TexAs ‘t'f
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SN5405, SN7405
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5405 SN7405 UNIT
MIN NOM MAX MIN NOM MAX

Ve Supply voltage 4.5 5 5.5 4,75 5 5.25 v
ViH High-level input voltage 2 2 \%
VL Low-level input voltage 0.8 0.8 v
VoH High-level output voltage 5.5 5.5 v
loL Low-level output current 16 16 | mA
Ta  Operating free-air temperature — 55 125 0 70 { °C

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

SN5405 SN7405
PARAMETER . TEST CONDITIONS ! UNIT
MIN TYP? MAX [ MIN TYP? MAX
ViK Vee = MIN, h = ~12mA ~-1.5 -1.5 \4
Vee = MIN, ViL = 0.8V, V =55V 0.25
loH [of0) L OH mA
Vee = MIN, Vi = 0.7V, VoH = 5.5V 0.25 "
VoL Vee = MIN, ViH =2V, oL = 16 mA 0.2 0.4 0.2 0.4 \ [}
I Veg = MAX, V=55V 1 1] ma ©
4 Vee = MAX, V) = 2.4V 40 40 [ A >
L Vee = MAX, Vi =04V -1.6 -1.6 mA 8
lccH Vee = MAX, Vi=0 6 12 6 12 mA
lccL Vee = MAX, Vj = 45V 18 33 18 33 | mA l—_‘
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. |—
* All typical values are at Vge = 5V, Tp = 25°C
switching characteristics, Vcc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT)
tPLH R =4k, Cp=15pF 40 55 ns
A Y
PHL Ry =400 1, Cp =15pF 8 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

%
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SN54LS05, SN74LS05
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS05 SN74LS05
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 6.5 | 4.75 5 525 \
V|H High-level input voltage 2 2 \
VL Low-level input voltage 0.7 0.8 \"
VoH High-level output voltage 5.5 55 \
lol, Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN541L505 SN74LS05
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP} MAX
ViK Vec=MIN,  1j=—18mA -15 151 Vv
- 10H Vec=MIN,  VjL=MAX, VQH=5.5V 0.1 0.1 | mA
;‘ VEC=MIN,  V|y=2V, IgL=4mA 025 04 025 0.4
Voo \
U Ve = MIN, VIH=2V, loL=8mA 0.35 0.5
C<D It Veo=MAX, V=7V 0.1 0.1 | mA
o IiH Veg = MAX, V=27V 20 20 | uA
8 m Voo - MAX, V=04V ~04 04 | mA
IcCH Voo = MAX, V=0 1.2 24 1.2 24 | mA
lceL Vee = MAX, V=45V 36 66 36 66 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, T4 = 25°C.
switching characteristics, Vcc =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT}
tPLH 17 32 ns
A Y R =2k, CL =15pF
PHL 15 28 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
’
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SN54S05, SN74505
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S05 SN74S05 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 45 5 5.5 4.75 5 525 v
V|H High-level input voltage 2 2 \
V)L Low-level input voltage 0.8 0.8 A\
VoH High-level output voltage 5.5 55 v
loL Low-level output current 20 20 | mA
Ta Operating free-air temperature - 55 125 0 70 °c

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

SN54S05 SN74S505
PARAMETER TEST CONDITIONS UNIT
MIN TYP? MAX | MIN TYP} MAX
ViK Vee = MIN, I = -18 mA -1.2 -1.2 \
V = MIN, ViL = 0.8V, Vv =56V 0.25
loH CcC IL OH mA
Vee = MIN, ViL =07V, VoH = 5.5V 0.25 "
VoL Vce = MIN, ViH =2V, loL = 20 mA 0.5 0.5 \Y Q
I Vce = MAX, V| =55V 1 1] mA o
[ Vee = MAX, Vi =27V 50 50 | wA >
L Vee = MAX, Vp =05V -2 -2 mA 8
lccH Vee = MAX, Vi=20 9 1938 9 19.8 mA
IccL Voo = MAX, V) =45V 30 54 30 54| mA Fl-
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. l—
+ All typical values are at Voc = 5V, Tp = 26°C
switching characteristics, Voc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH 2 5 75| ns
R =280 2, CL=15pF
PHL 2 45 7 ns
A Y
PLH 7.5 ns
Ry =280 %, C| =50pF
tPHL 7 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
Texas W
2-35
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SN5406, SN5416, SN7406, SN7416
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

DECEMBER 1983 —~REVISED MARCH 1988

Converts TTL Voltage Levels to MOS Levels SN5406, SN5416 . . . J OR W PACKAGE
1ath Sink.C ¢ . SN7406, SN7416 . . . N PACKAGE
High Sink-Current Capability (TOP VIEW)
g:;:t nClamplng Diodes Simplify System adh U T vee
9 1v Q2 13[] 6A
Open-Collector Driver for Indicator Lamps 2a03 1200 6Y
and Relays 2y Qa 1] 5A
« Inputs Fully Compatible with Most TTL 3AQs  10p5Y
Circui 3y{s a[]4A
ircuits
GND (7 8[J 4y
description

These monolithic TTL hex inverter buffers/drivers feature high-voltage open-collector outputs for interfacing with high-level
circuits (such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized for use as in-
verter buffers for driving TTL inputs. The SN5406 and SN7406 have minimum breakdown voltages of 30 volts and the
SN5416 and SN7416 have minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the
SN5406 and SN5416, and 40 milliamperes for the SN7406 and SN7416.

n
[}
logic symbolf schematic 2
‘06, ‘16 2
1At SSh @ 4y o vee 8
24 (3) (4) 2y ke _
3A (5) (6) 3y 16 k0 [
an—2 (8 4y INPUT ouTPUT =

A an | (o) ., A v

6A (13) (12) 6y

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

logic diagram (positive logic)

Resistor values shown are nominal.

2A 2y

3A 3y

aA ayY
5A 5Y

6A 6Y

YT

<
1
>

QIP
Texas 2-37
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SN5406, SN5416, SN7406, SN7416
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

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

Supply voltage, Vc (see Note 1)
Input voltage {see Note 1)

SN5416, SN7416 Circuits
Operating free-air temperature range: SN5406, SN5416 Circuits
SN7406, SN7416 Circuits

Storage temperature range

NOTES: 1. Voltage values are with respect to network ground terminal.
2. This is the maximum voltage which should be applied to any output when it is in the off state,

recommended operating conditions

SN5406 SN7406
SN5416 SN7416
UNIT
MIN NOM MAX { MIN NOM MAX
N | Vcc Supply voltage 4.5 5 55 |475 5 525 v
2 ' V|4 High-level input voltage 2 2 A"
8 | ViL Low-level input voltage 0.8 08| Vv
‘06 30 30
\7 High-level output volt L \4
j OH igh-level output voltage J 6 = T
r lol. Low-level output current 30 40 mA
U Ta Operating free-air temperature —55 125 0 70 o}
(1)
<. electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
(2}
1] SN5406 SN7406 .
@ PARAMETER TEST CONDITIONS! SN5416 SN7416 UNIT
MIN TYP} MAX MIN TYP} MAX
Vik Vec=MIN,  Ij=—12mA -15 -15 v
1OH Vee = MIN, ViL=08V, VoH = § 0.25 0.25 mA
[loL =16 mA 0.4 0.4
Vv Vv = MIN, VIH=2V \%
oL cc IH I loL = ¢ 0.7 0.7
1) Voo =MAX, V=55V 1 1] mA
[ Vee = MAX,  Vig=24V 40 40 | uA
TS Vce = MAX, V| =04V -16 —16 | mA
IccH Ve = MAX 30 48 30 48 mA
lccL Vce = MAX 32 51 32 51 | mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Voo = 5 V, T = 25°C.
§VonH =30V for ‘06 and 15 V for "16.
1oL = 30 mA for SN54’ and 40 mA for SN74’,
switching characteristics, Vcc =5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER RO TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
PLH 10 15 ns
Y = CL=15pF
o A R =110 L P = =T

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{i’
Texas
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SN5407, SN5417, SN7407, SN7417
HEX BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

DECEMBER 1983—REVISED MARCH 1988

Converts TTL Voltage Levels to MOS Levels SN5407, SN5417 . . . J OR W PACKAGE
SN7407, SN7417 . . . N PACKAGE
High Sink-Current Capability (TOP VIEW)
Input Clamping Diodes Simplify System
Design PV By a0y Usdhvee
1Y 2 13[]6A
Open-Collector Driver for Indicator Lamps 2A 3 120)6Y
and Relays 2y 4 1[J5A
e Inputs Fully Compatible with Most TTL 3A0s 105y
Circuits 3v(Qs o[J4A
GND(]7 8[]4Y

description

These monolithic TTL hex buffers/drivers feature high-voltage open-collector outputs for interfacing with high-level circuits
(such as MOS), or for driving high-current loads (such as lamps or relays), and are also characterized for use as buffers for
driving TTL inputs. The SN5407 and SN7407 have minimum breakdown voltages of 30 volts and the SN5417 and SN7417
have minimum breakdown voltages of 15 volts. The maximum sink current is 30 milliamperes for the SN5407 and SN5417,
and 40 milliamperes for the SN7407 and SN7417.

These circuits are completely compatible with most TTL families. Inputs are diode-clamped to minimize transmission-line ef-
fects which simplifies design. Typical power dissipation is 145 milliwatts and average propagation delay time is 14

nanoseconds. The SN5407 and SN5417 are characterized for operation over the full military temperature range of —55° C to (7]
125° C; the SN7407 and SN7417 are characterized for operation from 0° C to 70° C. 8
: >
logic symbolt O
(@]
14—t > ob—2Zav schematic 3
24— 4 oy 07,17 =
P ) 6) 4y ° ° vee -
4A—(9)— 8} aY 1.6 k2
5A (1) | (10) 5
INPUT
6A (13) {12) &Y A g
OUTPUT
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and Y
{EC Publication 617-12.
logic diagram (positive logic)
GND
1A —D—— v
Resistor values shown are nominal,
2A —D—zv
3A —D—EIY
4A —D— ay
5A —D— 5Y
6A ——D———GY
Y=A
PRODUCTION DATA documents contain information .
cungfn.t a‘g of puhlil;gtio'n date. r?du:(sl conform to %
specifications per the terms nstrument:
fandard warupntJ. Productii 2 pr ocessi dn:lse:oi TEXAS 2-39
necessarily include testing of all parameters. INSTRUM ENTS
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SN5407, SN5417, SN7407, SN7417
HEX BUFFERS/DRIVERS WITH

OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

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

Supply voltage V¢ (see Note 1)

................................................................ 7V
Input voltage {see NOte 1) . ... it i i e et it e e e 55V
Output voltage (see Notes 1 and 2): SN5407, SN7407 CirCUits ... ...uuuneeereerrireiee i 3V
SNB417, SN7AT7 Circuits .. ovn e tnee et i iieee e eenns 15V

Operating free-air temperature range: SN5407, SNS417 Circuits . ... o vvt i iin i innnnnn —55°Cto 125°C
SN7407, SN7417 CircUits v eveveereeeenneanarnann.. 0°Cto 70°C

Storage temperature range

NOTES:

1. Voltage values are with respect to network ground terminal.
2. This is the maximum voltage which should be applied to any output when it is in the off state.

recommended operating conditions

—65°Cto 150°C

SN5407 SN7407
SN5417 SN7417 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5.5 | 4.75 5 5.25 \
2 VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \i
VOH High-level output voltage 7 30 30 \
-y 17 15 15
o | loL Low-level output current 30 40 mA
- Ta Operating free-air temperature —55 125 (o] 70 ol’:
o
‘<° electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
=* SN5407 SN7407
8 PARAMETER TEST CONDITIONSf SN5417 SN7417 UNIT
] MIN TYP} MAX [ MIN TYP} MAX
Vik Vee = MIN, I1=—12mA -15 -15 \
10H Vce=MIN, V| =08V, VoH=§ 0.25 025 | mA
= m K .
VoL Vee=MIN, V=2V :gt:q[e A g; g; v
N Ve = MAX, V=55V 1 1| mA
IR Vee = MAX, V=24V 40 40 rA
I Voo =MAX, V| =04V -16 —16 | mA
IccH Vee = MAX 29 41 29 14 mA
iccL Vce = MAX 21 30 21 30 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$ Al typical values are at Ve = 5 V, Tp = 25°C.
§ VoH =30V for 07 and 15 V for "17.
q loL = 30 mA for SN54’ and 40 mA for SN74".
switching characteristics, Vgc = 5 V. Ta = 25°C (see Note 3)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  TYP MAX | UNIT
::": A Y RL = 1109, CL = 15 pF 22 ;: ns
tPLH 15
A Y R = 150Q, C{ = 50 pF ns
tPHL 26
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
Mg
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SN5408, SN54LS08, SN54S08,
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

DECEMBER 1983 — REVISED MARCH 1988

¢ Package Options Include Plastic ‘*Small SN5408, SN54LS08, SN54S08 . . . J OR W PACKAGE
Outline’” Packages, Ceramic Chip Carriers SN7408...J OR N PACKAGE
and Flat Packages, and Plastic and Ceramic SN74L508, SN74508 ... D, J OR N PACKAGE
DIPs (TOP VIEW)
» Dependable Texas Instruments Quality and 1a0r Undlvee
Reliability 1802 13048
‘ 1y s 1200 4A
description 2aQ+ 1Day
] . . . 2B(s 100 3B
These devices contain four independent 2-input 2y s o 3A
AND gates. GND (7 8[]3Y
The SN5408, SN54LS08, and SN54S08 are
characterized for operation over the full military SN54LS08, SN54S08 . . . FK PACKAGE
temperature range of —55°C to 125°C. The {TOP VIEW) '
SN7408, SN74LS08 and SN74S08 are o
characterized for operation from 0° to 70°C. <8 Pa
| G ) G ) )
FUNCTION TABLE (each gate) z 1
1Y []4 18] 4A
INPUTS
ouTPUT NC s 170 Ne .
A B Y . 2A [Is 16(] 4y o
HoH H NC 17 15[ NC 2
L X L 2B |l8 14(] 3B q>,>
X L L 9 10111213 a
. >0 0>« |
logic symbolt Ngzoo -
[
1A 1) & @ NC—No internal connection
152 [——1v
@) logic diagram {positive logic)
2A (6)
(5) F——2Y
28 1A
18%
|—-—3Y
2y
an 12 (11) ) 28
a5 13 | ——_ 3
1
38
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and 4A
IEC Publication 617-12. ID—— ay
Pin numbers shown are for D, J, N, and W packages. 4B
Y=ABor Y=A+B
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to 1,
specifications per the terms of Texas Instruments TE 2-41

standard warranty. Production processing does not
necessarily include testing of all parameters. INSTRUM ENTS
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SN5408, SN54LS08, SN54S08,
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

schematics (each gate) .
08 ‘LS08

° o Ve —Vce
p 120
108 eyrs 3
A f&
B fd
INF
A ouTPuT
QUTPUT
Y
oy
GND
2 ,;7 GND
j ‘'s08
—~ ° 9— Vce
W) 50 §2
®
<.
(2] INPUTS
1]
»n A—¢
OUTPUT
B— Y
y.
GND
Resistor values are nominal.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
*Supply voltage, VO (588 NOTE 1) Lottt e e e et e e e e e e e e e 7V
INput voltage: ‘08, /SO . .. ittt ittt et e e e e, 55V
808 e 7V
Operating free-air temperature range: SNBA' ... . ... ottt —55°C to 125°C
N7 0°Cto0 70°C
STOrage teMPEratUre FANGE & . o .ttt ettt e vt e ie e et e e e e e et e e et e e s —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
i
2-42 TeExas JU

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN5408, SN7408
QUADRUPLE 2-INPUT POSITIVE-AND GATES

recommended operating conditions

SN5408 SN7408
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 5.5 v
V|4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -08 -08 mA
loL Low-level output current 16 16 mA
Ta Operating free-air temperaturg — 55 125 0 70 °c

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

SN5408 SN7408
PARAMETER TEST CONDITIONS t UNIT . -
MIN TYP} MAX | MIN TYP} MAX 1
ViK Vec=MIN,  Ij=—12mA -15 -15 ! 2 g
VOH Vee=MIN,  V|g=2V, Igy=-08mA 24 34 24 34 E—
n
VoL Vee = MIN, ViL=08V, IgL=16mA 0.2 0.4 0.2 0.4 Q
N Vee =MAX, V|=55V 1 1 mA .g
hH Vee = MAX, V=24V 40 40 HA Q
L Vee = MAX, V=04V -16 - 16 mA D
10s§ Ve = MAX —-20 —55 | —18 -55 | mA F'_
IccH Vee = MAX, V=45V n 2 1M 21| ma -
lccL Ve = MAX, V=0V 20 33 20 33 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, T = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vg =5V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP WMAX [ UNIT
{INPUT) (OUTPUT)
tPLH 17.5 27 ns
AorB Y R =400 2, CL=15pF
tPHL 12 19 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i
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SN54LS08, SN74LS08

QUADRUPLE 2-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54LS08 SN74LS08
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.7 0.8
loH High-level output current -04 -04 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature — 55 125 Q 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SNG41.S08 SN74LS08
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX | MIN TYP$ MAX
2 ViK Vce = MIN, lj=—18mA -15 -15
VOH Vee = MIN, ViH=2V, IgH=—-0.4mA 2.5 3.4 2.7 3.4
j Vce = MIN, VL = MAX, loL =4mA 0.25 0.4 0.25 0.4
VoL v
r Vee=MIN,  Vy =MAX, IgL=8mA 035 05
O I Voo =MAX, V=7V 0.1 01 | ma
@
< I Vee =MAX, V=27V 20 20 HA
Q I Voo = MAX, V=04V -04 ~-04 | mA
o L cc |
) 105§ Vee = MAX -20 —100 | —20 —100 | mA
IccH Veec =MAX, V=45V 24 48 24 48 mA
lcoL Vee = MAX, V=0V 4.4 8.8 4.4 8.8 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vee =5V, Ta= 25°%
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second,
switching characteristics, Vcc =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 8 15 ns
AorB Y RL =2k, C_=15pF
PHL 10 20 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
’Ji
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SN54S08, SN74508
QUADRUPLE 2-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54S08 SN74S08
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.75 5 5.25
V|H High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 | mA
Ta Operating free-air temperature -~ 55 125 0 70 °c

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

. SN54S08 SN74508
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP} MAX
Vik Vee = MIN, I} = —18 mA -1.2 -1.2
Vou Ve =MIN,  ViH=2V, IoH = —-1mA 25 34 : 27 34 \
VoL Vec =MIN, V) =08V  IgL=20mA 05 05 de
Iy Vee =MAX, V=55V 1 1] mA O
>
I1H Vee = MAX, V=27V 50 50 | kA )
n Voo =MAX, V=05V -2 -2 | ma (]
I0s§ Ve = MAX —40 —-100 | —40 ~100 | mA l—_l
IccH Vec=MAX, V=45V 18 32 18 32 | mA -
IccL Vee = MAX, V=0V 32 57 32 57 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Veg = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vocc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{(INPUT) (OUTPUT)
PLH 4.5 7 ns
R =280, C =15pF
tPHL 5 7.5 ns
AorB Y
tPLH 6 ns
Ry =280 Q, CL =50pF
tPHL 7.5 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
T &IP
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SN5409, SN54LS09, SN54509,
SN7409, SN74LS09, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983 —-REVISED MARCH 1988

SN5409, SN54LS09, SN54809 . .. J OR W PACKAGE
SN7409 ... N PACKAGE
SN74LS09, SN74S09 ... D OR N PACKAGE

e Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic

DIPs (TOP VIEW)
¢ Dependable Texas_ Instruments Quality and 1A O U 14[] vee

Reliability 182 130 4B
1y Os 1200 4A
description 2a 4 10 4y
These devices contain four independent 2-input 25 gs wa 38
AND gates. The open-collector outputs require 2D Os ol 3A
pull-up resistors to perform correctly. They may GND 7 8p 3Y

be connected to other open-collector outputs to
implement active-low wired-OR or active-high

. . . SN54LS09, SN54S09 . . . FK PACKAGE
wired-AND functions. Open-collector devices are

often used to generate higher VQH levels. (TOP VIEW)

The SN5409, SN54LS09, and SN54S09 are m < Q Sm

characterized for operation over the full military o g g o g 2
321

temperature range of —55°C to 125°C. The

SN7409, SN74LS09, and SN74S089 are 1Y [J4 18 []4A »
characterized for operation from 0°C to 70°C. NC[]s 7QnNe Q
2A ()6 16 [J4y [&]
FUNCTION TABLE (each gate) NC [}7 15 (JNC >
INPUTS | OUTPUT 2818 14 ]38 8
9 10 111213
A B o e Ve Voo Yo
>Q>< =
H H H ~N 5 Z2®mm =
L X L -
X L L NC—No internal connection
. ic diagr. sitive logic
logic symbol logic diagram (positive logic)
(1) 1A
2 o) 18% B 1B
18 2) |
(4)
22 e - © oy 2A :D~ 2
28 — | 28
9
3p 12 38
12)
an 12 an an
g 13 4B:D___ av
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and Y=ABorY=A+B
IEC Publication 617-12. )
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information o
currs.;l.t ats_ of publict:(inln date. 'P?)dnctsl conform to %
specifications r the 1 1.
sfundard inty. Production pr oessi n: J::‘::n: TEXAS 2-47
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SN5409, SN54LS09, SN54509,
SN7409, SN74LS09, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘09 ‘LS09
a Py Vee é Vee
20 k2 10k§2 8k
16k$2 INPUTS ]
A Ca OUTPUT
Ju Y
B W
INPUTS TN
A—4 Y 5k
OUTPUT -
5 v X
<+ 9 L 2 D
A GN
%E 800 2
) o— L /37 o — GND
-
_‘
r '$09
O o——o v
@ cc
<.
(2]
@ OUTPUT
(%] INPUTS Y
A—qg
B
Z
o 90— GND
Resistor values shown are nominal. /}7
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VO (see NOte 1) . oot e i e 7V
Input voltage: ‘00, SO0 . ... it e e e i e e e e, 55V
LS00 L e e s 7V
Off-s1ate OULPUL VORAGE . .t vttt it e it ettt ettt e et e s e ettt e e e 7V
Operating free-air temperature range: SNG4’ ... . it i e e e e —55°C to 125°C
ST e e 0°C to 70°C
StOrage tEMPEratUre FANGE o ot vttt e vt e e et et e e e et e et e e e e e —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal,
'Ji
2-48
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SN5409, SN7409
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5409 SN7403
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 475 5 525 v
V) High-level input voltage . 2 2 \
ViL Low-level input voltage 0.8 0.8 v
VoH High-level output voitage 5.5 5.5 v
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature — 55 125 4] 70 °c

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

PARAMETER TEST CONDITIONS MIN TYP$ MAX | UNIT

Vik Vee=MIN,  Ij==-12mA -5 | v 2
ioH Vec=MIN,  Vig=2V, VOH =55V 0.25 { mA

VoL Vee=MIN,  v| =08V loL =16 mA 02 04| Vv n
I Voo =MAX, V=55V 1| ma 8
IH Voo =MAX, Vi=24V 40 | pA S
HTN Vee =MAX, V=04V —-1.6 | mA 8
IccH Voo = MAX, V=45V 1 21 [ mA _J
lcoL Voo =MAX, V=0V 20 33| ma ‘_I—_

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Voo = 5 V, T4 = 25°C.

switching characteristics, VoC = 5 V, TA = 25°C (see note 2}

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH 21 32 ns
AorB Y R =400, C=15pF
tPHL 16 24 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{i’
Texas : 2.49
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SN54LS09, SN74LS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS09 SN74LS09
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 | 475 5 5.25 \
V|4 High-level input voltage 2 2 A\
ViL Low-level input voitage 0.7 08| v
VoH High-level output voltage 5.5 5.5 A\
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

INSTRUMENTS

POST OFFICE BOX 655012 + DALLAS, TEXAS 75265

SN541L.509 SN74LS09
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP} MAX
2 Vik Vec=MIN,  1Ij=—18mA -15 -15 | Vv
. lOH Vee = MIN, VIH=2V, VoH=55V 0.1 0.1 mA
- v Vec =MIN, V| =MAX, IgL =4mA 025 0.4 025 04 v
(o]
: t Vee=MIN, Vi =MAX, gL =8 mA 035 05
() 1 Ve =MAX, V=7V 0.1 0.1 | mA
o iH Vee=MAX, V| =27V 20 20 | wA
g- e Vee = MAX, V=04V -04 ~0.4 | mA
3 ICCH Veo=MAX, V=45V 24 48 24 48| mA
lccL Vec=MAX, Vy=0V 4.4 8.8 4.4 8.8 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vee=5V.Ta= 25°C.
switching characteristics, Vgg =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT}
t 20 35 | ns
PLH AorB ¥ RL=2kQ, CL=15pF
tPHL 17 35 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i
2-50 TExAs e




SN54509, SN74S09
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S09 SN74S09
UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 5.25 \Y
ViH4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \"
VoH High-level output voltage 55 5.5 v
lol. Low-leve! output current 20 20 mA
Ta Operating free-air temperature — 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT
VIK Vee=MIN,  Ij=—18mA -12 [ v
loH Vce = MIN, ViH=2V, VoH =55V 025 | mA
VoL Vee=MIN, V=08V, Ig_=20mA 05 | Vv [%2]
3]
) Ve =MAX, V=55V 1§ mA Q
hH Vce = MAX, V=27V 50 | wA ;
m Veo=MAX, V=05V -2 | mA o
lccH Vec=MAX, V=45V 18 32 | mA -
lccL Vee =MAX, V=0V 32 57 | mA |_'-_-
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
¥ All typical values are at Voo = 5 V, T = 25°C.
switching characteristics, Vog =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH 6.5 10 ns
R =280¢, CL =15pF
tPHL 6.5 10 ns
AorB Y
tPLH 9 ns
Ry =280, C|_ =50pF
tPHL 9 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
T QIP
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SN5410, SN54LS10, SN54S10,
SN7410, SN741.S10, SN74S10
TRIPLE 3-INPUT POSITIVE-NAND GATES

DECEMBER 1983 ~REVISED MARCH 1988

® Package Options Include Plastic ‘*Small SN5410 . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers SN54LS10, SN54510 ... J OR W PACKAGE
. : SN7410. . . N PACKAGE
aDrl\:sFlat Packages, and Plastic and Ceramic SN7ALS10. SN74510 . .. D OR N PACKAGE
(TOP VIEW)
© Dependable Texas Instruments Quality and
Relabili Y i Ul vee
Y 1B8O2 1301C
descrinti 2a 03 120y
escription 28 Oa 10 ac
These devices contain three independent 3-input 2cOs 0] 38
NAND gates. 2y (s o[]3A
GND [[]? 8[} 3Y
The SN5410, SN54LS10, and SN54510 are . P
characterized for operation over the full military SN5410 . . . W PACKAGE

temperature range of —55°C to 125°C. The

(TOP VIEW)
SN7410, SN74LS10, and SN74S10 are al U
characterized for operation from 0°C to 70°C. :'; d- :;: 15
FUNCTION TABLE (each gate) 1y O3 120 gc
vecds  11pGND
INPUTS OUTPUT (2:$ Os 100 :?:
n
A . B C Y 2A(s 9(13A ]
H H H L 28] 8] 2¢ 2
L X X H 5)
X L X H SN54LS10, SN54S10 . ., FK PACKAGE a
X X L H (TOP VIEW)
-l
=
logic symbolf -
1A (1) &
18 (2) N(12) v
1c {13)
24 (3}
28 4) [N(6) 2y
2c (5)
A {9)
18 {10) S {8) ay NC - No internal connection
ac {11)
logic diagram (positive logic)
This symbol is in accordance with ANSI/IEEE Std. 91-1984 and 1A
IEC Publication 617-12, 18 1y
Pin numbers shown are for D, J, and N packages. 1c
2A
positive logic gg | >° v
—_ 3A
Y-A B CoY=A+B+C SBEDO—“
3C
4A
4ac
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to Y}
sg:::’falfstion: per tr’n‘e tdem;s of Texas Insl;:ge:g 2.53
s -
necessarily includa testing n! all parameters. lNSTRUM ENTS
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SN5410, SN54LS10, SN54S10,
SN7410, SN741S10, SN74S810
TRIPLE 3-INPUT POSITIVE-NAND GATES

schematics (each gate)

*+—Vce

OUTPUT
Y

10
* *+— Vce
130 0
INPUTS
A—
B8 OUTPUT
c Y
A k A
¥
1 k0
¢ ,j, &—GND
2 'Ls10 'S10
g ? Vee *
<
— 2028 8 KA 120028
- 3
il INPUTS INPUTS
O A ¢
[(¢] B [a la A
< Gy B B
=. c 1< QUTPUT
Q M c
[$]
<« <
2] T \|% 'y 7{,1
x
1.5 kQ
p + — GND
* 6— GND

-+ :

Resistor values shown are nominal.

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

Supply voltage, Vo see Note 1) ... ... ...
Input voltage: “10, 'S10 . .. .. .

SN74" . .

Storage temperature range . ... .. ...

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

~55°C to 125°C

... 0°Cto 70°C

-65°C to 150°C

vsa Texas W
INSTRUMENTS
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SN5410, SN7410
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5410 SN7410
UNIT
MIN NOM MAX | MIN NOM MAX

Ve Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \
VIH High-level input voltage 2 2

ViL Low-level input voitage . 0.8 0.8 \Z
loH High-level output current —-0.4 -04 mA
loL Low-level output current 16 16 | mA
Ta  Operating free-air temperature - 55 125 0 70 °c

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

SN5410 SN7410
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP} MAX | MIN TYP} MAX

ViK Veg=MIN,  Ij=—12mA -15 -15] Vv

VOH Vee=MIN, V[ =08V, Iloy=-04mA 24 34 24 34 v

VoL Vee=MIN,  Vig=2V, IgL=16mA 02 04 02 04| Vv 8
Iy Vee=MAX, Vi=65V 1 1| ma 2
m Voo = MAX,  Vi=24V 40 40 | kA q>;
m Voo =MAX, V=04V ~16 —16 | ma @]
los§ Ve = MAX -20 -55 | -18 -55 [ mA l-_—l
IccH Ve = MAX, V=0V 3 6 3 6| ma b=
lccL Vee = MAX, V=45V 9 165 9 165 | ma

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, Vcc =5V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX uNIT
{INPUT) (OUTPUT)
tPLH n 22 ns
A,BorC Y Ry =400 €2, Cp=15pF
PHL 7 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

Qi’
TExAs 255
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SN54LS10, SN74LS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54LS10 SN74LS10
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.75 5 b5.25
V|4 High-level input voltage 2 2
VL Low-level input voltage 0.7 038
loH High-level output current - 0.4 -04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 o] 70 °c

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

SN54LS10 SN74LS10
B PARAMETER TEST CONDITIONS 1 UNIT
2 MIN TYP$ MAX | MIN TYP} MAX
VIK Vce = MIN, lj=—-18mA -1.5 -15
- VoH Vee = MIN, VL = MAX, lIoH = —0.4mA 25 3.4 2.7 3.4
-—l Vee = MIN, VIH=2V, oL =4 mA 0.25 0.4 04
- VoL \%
Vce = MIN, VIH=2V, loL=8mA 0.25 © 05
('? 1 Veeo=MAX, V| =7V 0.1 0.1 mA
<, 1H Voo = MAX,  Vi=27V . 20 20 | pa
8 [T Vee = MAX, Vy=0.4V —-04 -04 mA
» los$§ Vee = MAX — 20 - 100 | — 20 - 100 mA
IcCH Vee = MAX, V=0V 0.6 1.2 0.6 1.2 | mA
lccL Vece=MAX, V| =45V 1.8 3.3 1.8 3.3 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesare at Vo =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vgc =5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH 9 15 ns
A,BorC Y R =2k, CL=15pF
tPHL 10 15 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
I
2-56 TEXAS JU

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



SN54510, SN74S10
TRIPLE 3-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54S10 SN74S10
UNIT

MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 4.75 5 525
ViH High-level input voltage 2 2
ViL Low-level input voltage 08 0.8 v
loH High-level output current -1 -1 mA
loL.  Low-level output current 20 20 | mA
Ta Operating free-air temperature - 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS t Ssas1o SN74510 UNIT

MIN TYP$ MAX | MIN TYP} MAX
ViK Ve =MIN, 1) =18 mA 12 -12
Vou VeC=MIN, V| =08V, Ion=~1mA 25 34 27 34 "
VoL Veg=MIN,  Vig=2V,  loL=20mA 05 05 Q
I Voo =MAX, V| =55V 1 1] ma g
IH Voo =MAX, V=27V 50 50 | uA o
he Vee = MAX, V=05V -2 -2 | mA D
l0s§ Vee = MAX —a0 ~100 | 40 ~100 | maA |'i
IcCH Veg = MAX, V=0V 7.5 12 7.5 12 | mA -
IccL Vee = MAX, V=45V : 15 27 15 27 | mA

t For conditions shown as MIN ar MAX, use the appropriate value specified under recommended operating conditions,
1 All typical values are at Vo = 5V, Tp = 25°C,
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second,

switching characteristics, Vcg =5V, TA = 25°C {see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
{INPUT) {OUTPUT)
tPLH 3 45 ns
Ry = 2804, CL = 15pF
PHL 3 5 ns
A,BorC Y
tPLH 4.5 ns
R, =280, Cy =50 pF
PHL 5 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

i
TeExAs Qﬁ 2-57
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SN54LS11, SN54811,
SN74LS11, SN74811
TRIPLE 3-INPUT POSITIVE-AND GATES

APRIL 1985—REVISED MARCH 1988

Package Options Include Plastic ‘*Small SN54LS11, SN74S11...J OR W PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN74LS11, SN74S11...D OR N PACKAGE
and Flat Packages, and Plastic and Ceramic (TOP VIEW)
DIPs 1a O Used vee
Dependable Texas Instruments Quality and 1B E2 :23 :S
Reliability 2a O3 D
. 28 (4 1] 3C
description 2 Os 0P 38
P 2y Os  of] 3A
These devices contain three independent 3-input GND 17 s 3Y
AND gates.
The SN54LS11 and SN54S11 are characterized SN54LS11, SN54511 . . . FK PACKAGE
for operation over the full military temperature (TOP VIEW)

range of —55°C to 125°C. The SN74LS11 and
SN74S11 are characterized for operation from
0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT 7))
A B C Y 8
H H H H >
L X X L [«5]
X L X L ()]
X X L L -
NC—No internal connection l;
logic symbolt
. logic diagram (positive logic)
IAﬁ &
{2) (12) 1A
18——— — Y 18 1%
1c (13} 1c
(3) 2A D—
2A——m]
2B | 2y
54) © 20—
{5) 3A
20— 3B 3y
3A 9) 3C
- (10) (8) ay Y = A«B«C or
{11 _—
3C ) Y=A+B+C
T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to y}
specifications per the terms of Texas Instdrumems TEXAS 2.59
dard duction pr ing does not -
necessarily include testing of a"ll parameters. INSTRUMEN-FS
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SN54LS11, SN54S11,
SN74LS11, SN74S811
TRIPLE 3-INPUT POSITIVE-AND GATES

schematics {each gate)

‘Lsn
& - . Vcc
20 kﬂé 120 2
<
INPUTS
A i«
B {4
c 1<
OuTPUT
\
YW WY
2 *———o—GND
— +H
|
- 's11
g » » Vee
4
= S50
0
®
n
OUTPUT
INPUTS

Y
A—4

GND
Resistor values shown are nominal,

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

Supply voltage, VcC (see Note 1) ... ... e e e 7V
INPUL Voltage: ‘ST L i e e e e e e e 55V
B 50 7V

Operating free-air temperature range: SN54' . .. ... . ... ... i —-55°C to 125°C
SN74 e 0°C to 70°C

Storage temperature TaNGE . . . .o v v vttt et e e s -66°C to 150°C

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

260 Texas '{’f
INSTRUMENTS
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SN54LS11, SN74LS11
TRIPLE 3-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54LS11 SN74LS11 UNIT

MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 55| 475 5 525
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.7 08
lon High-level output current — 0.4 - 04 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature - 55 125 4] 70 °C

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

PARAMETER TEST CONDITIONS t SN54LS1T SN7aLs11 UNIT
MIN TYP} MAX | MIN TYP} MAX
ViK Vee=MIN, 1) =—18mA -15 -15
VOH Vee=MIN,  Vig=2y 10H = — 04 mA 25 34 2.7 34
VoL Voo =MIN, V[ =MAX, IlgL=4mA 0.25 0.4 025 04 v qw,)
Vee =MIN, V| =MAX, loL=8mA 035 05 ©
I Veo=MAX, V=7V 0.1 01| mA q>)
m Ve =MAX, V=27V 20 20 LA (m]
hL Vee = MAX, V=04V -04 —04 mA -]
los§ Vee = MAX —-20 —100| —20 - 100 mA I':
IccH Voo =MAX, V| =45V 1.8 3.6 1.8 38 mA
lccL Vee =MAX, V=0V 3.3 6.6 33 66 mA

1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vee =5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.

switching characteristics, Voc =5 V, TA = 25°C (see note 2)

FROM TO
PARAMET
ER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 8 15 ns
A, BorC Y R =2kQ, CL =15pF
tPHL 10 20 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

i
TExas {) 2.61
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SN54S811, SN74S11
TRIPLE 3-INPUT POSITIVE-AND GATES

recommended operating conditions

SN54511 SN74S511

MIN NOM MAX | MIN NOM  MAX uniT
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.2
V|4 High-level input voltage 2 2
ViL Low-evel input voltage 0.8 0.8
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 OC

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

PARAMETER TEST CONDITIONS t Shsas1 SN7AS1T UNIT

MIN TYP$ MAX| MIN TYP} MAX

2 ViK Veg =MIN,  1j=—18mA -1.2 -1.2

VoH Veg = MIN, Vg =2V, IgH = — 1 mA 25 34 2.7 3.4

~ VoL Vee=MIN, V(L -08V, lgL-20mA 0.5 0.5

-] I Voo = MAX, V=55V 1 1 mA

- H Vee = MAX, V=27V 50 50 uA

g I Vee =MAX, V=05V -2 ~2| maA

<. los§ Ve = MAX -40 —100 |-40 -100| mA

8 cCH Voo =MAX, V=45V ) 13.5 24 135 24 mA

@ IcoL Ve =MAX, V=0V 24 42 24 42| mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$ All typical values are at Ve =5 V. Ta - 25°¢.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

switching characteristics, Vcc =5 V, Ta = 25°C (see note 2)

FROM TO :
PARAMETER (NPUT) {OUTPUT TEST CONDITIONS MIN  TYP MAX| uniT
tPLH ‘ 4.5 7 ns
PL R =280 Q, CL=15pF
tPHL 5 7.5 ns
A, BorC Y
PLH 6 ns
R =280 %2, C_ =50pF
tPHL 7.5 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

‘QiP
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SN5412, SN54LS12
SN7412, SN74LS12
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-CCLLECTOR OUTPUTS

DECEMBER 1983 —REVISED MARCH 1988

¢ Package Options Include Plastic **Small SN5412, SN54LS12 . .. J OR W PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN7412...N PACKAGE
and Flat Packages, and Plastic and Ceramic SN74L812 .. .D OR N PACKAGE
DIPs (TOP VIEW)
¢ Dependable Texas Instruments Quality and 1a Ov Und vee
Reliability 18 G2 3gc
2a O3 120y
description 2B [Ja 1 3c
These devices contain three independent 3-input NAND 2¢ Qs 10{] 38
gates with open-collector outputs. The open-collector 2v Qs op) 3A
outputs require pull-up resistors to perform correctly. GND O 8P 3v
They may be connected to other open-collector outputs
to implement active-low wired-OR or active-high wired- SN54LS12 . . . FK PACKAGE
AND functions. Open-collector devices are often used to (TOP VIEW)

generate higher Voy levels.

The SN5412 and SN54LS12 are characterized for
operation over the full military temperature range of

—55°C to 125°C. The SN7412 and SN74LS12 are
characterized for operation from 0°C to 70°C. n
(<)}
FUNCTION TABLE (each gate) 0O
>
INPUTS OUTPUT [«8)
A B Cc Y 0
H H H L }—_'
L X X H l_
X L X H
X X L H NC—No internal connection
logic diagram (positive logic)
logic symbolt
1A
1B 1Y
a2 & 10530_
18—2 o2 oy 2a
3 2B 2y
1c (13) Py
2A (3) g:
(6 3y
28— N6 oy 3(;5 )
5)
2C L Y = A«B«Cor
(9) - - -
o (8) YoA+B+cC
38 NI
ac (11)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTID;& D%‘l[A dpcul;lentspcoralain infur'mution ,
current as of publication date. Products conform to
spec‘i’ﬁt:tiunspper tl;a t;rms of Texas Instdruments TEXAS b 2.63
standard warranty. Production processing does not -
necessarily include testing of all parameters. INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN5412, SN54LS12

SN7412, SN741S12
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics {each gate)

‘12 ‘Ls12
Vee I Vee
<
2k8 16k INPUTS 17kQ3 8kQ2
A {4
INPUTS
B (&
A 14 OUTPUT 'l
v Cc [
s i T
1 2 [
c ¢ 1kQ B ']l | F
GND 'y 'y
ey OUTPUT
A v
' *
Resistor values shown are nominal. 5 kS
4 \ —GND

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

Supply voltage, VCC (88 NOTE 1) v uuv vttt et e et s et s e 7V
Inputvoltage: “12 ... ..ivviieinrinennnn e e e e e e 55V
B T e e e A"

OFffstate OUIPUL VOITAGE L v vt vttty vt r st vt e st e e s e te v e s s et s s e s a et naraneneens 7V
Operating free-air temperature: SN54°' ,......... ey [N v v.. —~55°C 10 125°C
SN A e e 0°C ta 70°C

Storage temperature range .. ..... e e e —-65°C to0 150°C

NOTE 1: Voltage values are with respect to network ground terminal,

2-64
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SN5412, SN5412
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5412 SN7412
UNIT
MIN NOM MAX | MIN NOM MAX

" Vee  Supply voltage . 4.5 5 55 | 4.75 5 525 \%
ViH High-evel input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
VQH High-level output voltage 6.5 5.5 \
loL Low-level output current 16 16 | mA
Ta  Operating free-air temperature - 55 125 0 70 | °C

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

SN5412 SN7412
PARAMETER TEST CONDITIONS UNIT
co S MIN TYP! MAX | MIN TYP? MAX
ViK Vec = MIN, | = -12mA -1.5 -1.5 \
Vec = MIN, Vg =08V, Voy =565V 0.25
I0H mA
Vece = MIN, V)L =07V, Vgy =55V 0.25 17
VoL Vee = MIN, Vg =2V, gL =16 mA 0.2 04 0.2 04 \ [+})
I Vee = MAX, V| = 65V 1 1| mA 0
" Voo = MAX, V) = 24V 20 40 | A CI>J
L Vce = MAX, V| =04V -1.6 -1.6 mA (o)
ccH Vee = MAX, V| =0 3 6 3 6 mA
lccL Vee = MAX, V| =45V 9 16.5 9 16.5 mA '__l
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. ~
*All typical values are at Vog = 5V, Tp = 25°C.
switching characteristics, Vcc = 5V, TA = 25°C (see note 2}
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)
tPLH Ry =4k, C|. = 15pF 35 45 ns
A,BorC Y
tPHL R =400 £, CL=15pF 8 15 | ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
U
I EXAS 2.65
NSTRUMENTS
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SN54LS12, SN74LS12
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS12 SN74L812
UNIT
MIN NOM MAX [ MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 | 4.75 5 5.25 A\
ViH High-level input voltage 2 2 \%
Vi Lowwlevel input voltage 0.7 0.8 \
VoH High-level output voltage 5.5 5.5 Y
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature —55 125 [¢] 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L812 SN74L812
PARAMETER TEST CONDITIONS UNIT
MIN TYP} MAX | MIN TYP} MAX
2 ViK Vee=MIN,  1j=—18mA -15 -15| v
TOH Vee = MIN, ViL=MAX, Vgu=55V 0.1 0.1 | mA
- Veg=MIN,  Vig=2V, loL=4mA 025 04 025 0.4
- Vou v
- Vee=MIN, V=2V, Ig_=8mA 035 05
U Iy Vee=MAX, V=7V 0.1 0.1 | mA
(‘<D WH Voo =MAX, V=27V 20 20 | wA
a' e Vge = MAX, V=04V —-04 -04 | mA
8 ‘ccH Vee = MAX, V=0 07 1.4 07 1.4 [ mA
lccL Vee=MAX, V=45V 1.8 3.3 1.8 33 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5 V, T4 = 26°C.
switching characteristics, Voc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST COND!TIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
PLH 17 32 ns
A,BorC Y Ry =2kQ, Cp =15pF
tPHL 15 28 ns
NOTE 2: Load circuits and vol.tage waveforms are shown in Section 1.
T {l’
2-66 I EXAS
NSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

DECEMBER 1983 —REVISED MARCH 1988

e Operation from Very Slow Edges SN5413, SN54LS13 ... J OR W PACKAGE

SN7413 ... N PACKAGE
* Improved Line-Receiving Charac- SN74LS13 ... D OR N PACKAGE
teristics (TOP VIEW)
* High Noise Immunity 1a v Ul vee
18 02 13[J 2D
nc 03 12[] 2C
description 1c O« 10 NC
Each circuit functions as a 4-input NAND gate, but 1p 5 10] 2B
because of the Schmitt action, it has different input 1y Os op 2A
threshold levels for positive (VT4 ) and for negative Gno Q7 8] 2Y
going (VT-) signals.
These circuits are temperature-compensated and can SN54LS13 . .. FK PACKAGE
be triggered from the slowest of input ramps and still (TOP VIEW)
give clean, jitter-free output signals. o
O Oa
@2z 38
The SN5413 and SN54LS13 are characterized for oper- I —
ation over the full military temperature range of -55°C 3 212019
to 125°C. The SN7413 and SN74LS13 are character- NC ] 4 2C »
ized for operation from 0°C to 70°C. NC [Is 17[] NC Q
1c s 16[] NC =
logic symbolt NC (17 15[] NC q>)
1D []8 14[] 2B o
1 &l e -
2)
15— o z29% % -
: (4) (G]
1c v
10 (5) | NC—No internal connection
2A i9) . .
110} logic diagram (positive logic)
2B ——— [~N(8)
e 121 2y Ay
(2)
(13) 1B
2D 1c (4) o Gl 1
(5)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 10—
IEC Publication 617-13. 2A (9)
Pin numbers shown are for D, J, N, and W packages. (10) 8
22 12y | IO 18) 2Y
13
Y = ABCD
PRODUCTION DATA documents contain information .
currg;lt as of puhlic:tiotn date. fPr]c_niuctsl cotniuvm 1‘0 %
speci tions per the terms of Texas Instruments
sgamlix::s inty. Producti ing does not TEXAS 2-67
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SN5413, SN54LS13, SN7413, SN74LS13

DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

schematics
13
1 ' Vee
4kQ 130
INPUTS
A i<
8 ¢ OUTPUT
c € v
D -
' & & 5
> GND
3
‘LS13
¢ Vee
20 kQ ) 120
INPUTS J:
A f¢ —f¢
8 raa L OUTPUT
c ¢ Y
D ¢
w%wy
* GND
Resistor values are nominal. ;7
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1) ..o i i i e e i e e
INPUE VOIAgE: 13 ittt e i e e e e e e e e
B
Operating free-air temperature: SNBA' L. . .. . . ittt ittt e i e
SN T4 e e
StOrage temMPeratire FANGE .« o v v v v v e e v v vt e e e e st s ans s s snsonneanesussnesonsanesnnes

NOTE 1: Voitage values are with respect to network ground terminal.

.......... 7V
—55°C to 125°C
... 0°Cto070°C

‘{ip
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SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN5413 SN7413 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5,25 \
IoH High-level output current —-0.8 -0.8 mA
loL  Low-level output current 16 16 mA
Ta  Operating free-air temperature — 55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS! MIN TYP} mAX UNIT
VT4 Veg =5V 1.5 1.7 2 v
VT_ Vec =5V 06 09 1.1 v
Hysteresis Vee=5V 04 08 v
(VT4 V1)
ViK Vee=MIN, 1| =<12mA A5 v
VoH Vee = MIN, V=06V, Igp=—0.8mA 24 3.4 \
VoL Veo=MIN, V=2V, oL = 16 mA 02 04| V
1T+ Vec=5V, V=V —0.65 mA
T_ Veg=5V, Vi =VT_ ~0.85 mA »
T Voo = MAX, V=55V 1 mA Q
hH Vee = MAX, V=24V 40 uA -9
I Voo = MAX, Vi =04V —1 —16 | mA q>J
los § Vee = MAX, —18 -55 | mA o
IcCH Vee = MAX ) 14 23 mA
lcel Vee = MAX 20 32| mA | ﬁ
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. l_

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

switching characteristics, Vcgc =5V, TA = 25°C

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (0UTPUT)
t 18 27 ns
PLH Any Y R =400 0, CL=15pF
tPHL 15 22 ns

‘Qip
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SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

recommended operating conditions

SN54LS13 SN74LS13 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 5.25 A\
loH High-level output current -0.4 - 04 mA
!0L  Low-level output current 4 8 mA
Ta  Operating free-air temperature —-55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS1 SN54L$13 SN74LS13 UNIT
MIN TP} max [ MIN TYP} MAX
VT4 Vec=5V 1.4 16 19 ] 14 16 19 | v
Vr_ Vee=5V 05 08 1] o5 08 1 v
Hysteresis | c=5v 04 08 04 08 v
(Vpe—vro) | ¢ :
Vi Veg = MIN, lj=—18mA - 1.5 - 1.5 \
2 VoH Vee=MIN, V=05V, IoH = — 0.4 mA 25 34 2.7 34 v
B B loL =4 mA 025 04 025 0.4
- VoL Vce = MIN, V=19V oL-8mA 035 05 Vv
- 74 Vee=5V, V= Vs —-0.14 —0.14 mA
r 17— Vee=5V, V)= Vo -0.18 —0.18 mA
o I Vee=MAX, V=7V 0.1 0.1 | mA
C<D IH Vee=MAX, Vijy=27V 20 20 | uA
o L Voo =MAX, V) =04V - 0.4 -04 | mA
g los§ Vee = MAX ~20 ~100 | —-20 —100 | mA
lccH Vee = MAX 2.9 6 2.9 6 mA
lccL Vee = MAX a1 7 4.1 7 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voc = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and duration of the shart-circuit should not exceed one second.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
PLH Any Y R =2k, CL=16pF B2
PPHL 18 27 ns
\g
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT  VcC
———————— 3V
INPUT v
crom AL )V treftH) Vieftl o
1
OUTPUT (see Note A) }*‘PHL": bt LH
UNDER | ! VoH
TET R SO NI X
T (see Note B) i —~— VoL
= = {See Note C)

LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. All diodes are 1N3064 or equivalent.
B. C\ includes probe and jig capacitance.
C. Generator characteristics and reference voltages are:

Generator Characteristics Reference Voltages
Zout PRR t t Viref(H)  Viref(L) VO ref
SN54'/SN74" 500 1MHz 10ns 10 ns 1.7V 09V 1.5V
SN54LS’/SN74LS" | 50 1 MHz 15 ns 6 ns 1.6V 0.8V 1.3V

TYPICAL CHARACTERISTICS OF ‘13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE 7))
vs vs Q

FREE-AIR TEMPERATURE > FREE-AIR TEMPERATURE (&}

>| 1.70 P I 0.90 Ty ';

= ] Cc=

g 169 « & o089 ° [}]

§ 1.68 S oss o

o 167 3 087 — ] -

Q =y

S 166 2 086 ] -

2 P £ =~ |_.

s = L1

1.65 o 0.85 i

£ £ 1

o 1.64 QO 0.84 =

Q Q

£ 2 o83

;3 162 g 0.82

161 1 081

ha |

= 1.60 0.80

2 "5 -50-25 0 25 50 75 100 125 E i s0-25 0 2 50 75 100 1

Ta — Free-Air Temperature — °c

TA — Free-Air Temperature -°c

FIGURE 1 FIGURE 2
HYSTERESIS
Vs
FREE-AIR TEMPERATURE
850 T
Vee=5V

840
? 830
2 820
2 [
S 810 e
>
X 800
|
) 790
[~
> 780
1
+ 770
-
> 760

750

-75 -50 ~25 0 25 50 75 100 125
TA — Free-Air Temperature — °C
FIGURE 3
Data for temperatures below 0°C and 70°C and supply voitages betow 4.75 V and above 5.25 V are applicable for SN5413 only.
'
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SN5413, SN7413
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF "13 CIRCUITS

THRESHOLD VOLTAGES

DISTRIBUTION OF UNITS Vs
FOR HYSTERESIS SUPPLY VOLTAGE
2.0 T T
Ta=25°C
Vee=5V 1.8 f—
g [~Ta=25°C '\ 16 1"
2 .
°5’ Positive-Going Threshold Voltage, VT+
8 > 14
S |
P & 1.2
z 3
€ > 1.0
AR 3 o
w < 08
® " 2 Negative-Going Threshold Voltage, VT—
£ |oo% ARE y £ 06
= | ABOVE /
C 1735 mVv / 04
‘——U/ \ o2
720 740 760 780 800 820 840 860 880 04 5 475 e 5.25 5.5
VT+ — VT— — Hysteresis —~ mV . . : .
_| T T m VT4+ — VT— — Hysteresis — mV
-] FIGURE 4 FIGURE 5
-
®
<,
]
1]
n HYSTERESIS OUTPUT VOLTAGE
vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 — d—1—
18 Ta =25°C Vee=5V
Rk o
L Ta=25C 1y v —
1.6
3 >3
14 |
2 ®
s g
I3 °
T >
| 1.0 ‘é_ 2
| & 3 A\ 4
g $
|
0.6
t £
> 04
0.2
0 0
45 4.75 5 6.25 65 0 0.4 0.8 1.2 16 2
Vee — Supply Voltage — V Ve — Supply Voltage — V
. FIGURE 6 FIGURE 7

Data for temperatures below 0°C and 70° C and supply voltages below 4.75 V and ahove 5,25 V are applicable for SN5413 only.
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SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF ‘LS13 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE

Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 — 0.90 T T
vec=5V > Vee=5V
| 1.69 | 0.89
©
&
§'I.68 S 088
S s
3 167 £ 0.87 -
] < /
% 1.66 2 0.86 .
2 “ z L1
= = ot
1.65 o 0.85 —
H >
S 164 & 084 —1
S $
£1.63 = 0.83
8 g ‘
7 1.62 ?I- 0.82
= |
L1161 o 081
>
1.60 0.80
-75-50~25 0 25 50 75 100 125 ~75 -50 —25 0 25 50 75 100 125
Ta — Free-Air Temperature -°c TaA — Free-Air Temperature ~ °c 3
FIGURE 8 FIGURE 9 Lo
>
a
-
HYSTERESIS -
vs DISTRIBUTION OF UNITS -
FREE-AIR TEMPERATURE FOR HYSTERESIS
850 T -
Vee=5V
840 Vee=5V
| v
> 830 § TA=25C ’\
E g
1 820 H
E -+ <)
< 810 <
2 >
Z s00 g
! &
;1 790 E } \
| 780 £ | 99% ARE /
+ = | ABOVE /
d
> 770 & |735 mv
760 I ,/ \
B0 0 —25 o 25 50 75 100 125 720 740 760 780 800 820 840 8GO 880
Ta — Free-Air Temperature —°C VT+ = VT — Hysteresis —mV

FIGURE 11
FIGURE 10

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS13 only.
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SN54LS13, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL CHARACTERISTICS OF ‘'LS13 CIRCUITS

aill gy

THRESHOLD VOLTAGES AND HYSTERESIS QUTPUT VOLTAGE
vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
20 — 4 T T
Ta=25C Veg=5V
18 L Ta =25°C
1.6
Positive-Going Threshold Voltage, VT+ >3
>14 !
! )
g2 - 2
° >
210 F— Negative-Going Threshold Voltage, VT ——] %2
b a
S < r y
2os e 3
8 Hysteresis, VT+ — VT— |
Zo06 <)
>
0.4
0.2
0 0
45 4.75 5 5.25 5.5 0 04 08 1.2 1.6 2
Vee — Supply Voltage — V N V| — Input Voltage — V
FIGURE 12 ' FIGURE 13

S9JINn9

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS13 only.
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SN5413, SN54LS13, SN7413, SN74LS13
DUAL 4-INPUT
POSITIVE-NAND SCHMITT TRIGGERS

TYPICAL APPLICATION DATA

1
| TTLSYSTEM

emos ﬂ})_ }__

SINE-WAVE )
OSCILLATOR o -

| OUTPUT

TTL SYSTEM INTERFACE
FOR SLOW INPUT WAVEFORMS PULSE SHAPER

0.1 Hz to 10 MHz

330 2

INPUT 1
I __}"“‘ i

s 1§

Y|

TTL Devices H

ouTPUT
L |

MULTIVIBRATOR THRESHOLD DETECTOR

INPUT

Open-collector

el INPUT
r E A OUTPUT
r T - [ [
J [

! i
]

| ¥ i o !

- ' ey B g R g [
[ I P !
| A | OINT A 4 :

| I
| ) : | : I 1
L1414 [ | ! i
OUTPUT

PULSE STRETCHER

i
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

DECEMBER 1983—REVISED MARCH 1988

e Operation from Very Slow Edges SN5414, SN54LS14 . . . J OR W PACKAGE
. . SN7414 ... N PACKAGE
* Improved Line-Receiving Characteris- SN74LS14 ... D OR N PACKAGE
tics (TOP VIEW)
* High Noise Immunity 1a v U vee
1v 42 138 6A
. 2A O3 120 6Y
description 2v {a 11 54
Each circuit functions as an inverter, but because of the 3A(s  wofdsy
Schmitt action, it has different input threshold levels for 3y e 9[] 4A
positive (VT 4 } and for negative going (VT-) signals. GND 7 8[] 4Y

These circuits are temperature-compensated and can
be triggered from the slowest of input ramps and still
give clean, jitter-free output signals.

SN54LS14 . . . FK PACKAGE
(TOP VIEW}

The SN5414 and SN54LS14 are characterized for oper-
ation over the full military temperature range of -55°C
to 125°C. The SN7414 and the SN74LS14 are charac-
terized for operation from0°Cto70°C.

[\

(7]
logic symbolt ]
2
>
1A (1) o (2) 1 )
2a—8L_] @),y (@]
3A (5) (6) 3y —
9) (8 -
4A —— ay |—-
5A (11) {10) 5Y NC—No internal connection
6A {13) N (12) 6y
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
logic diagram (positive logic)
1A ——-@o——— 1
2A —-@o—zv
3a ——-bo— ay
aA ——bo—— ay
5A ——-@o— 5Y
6A —-bo—ev
Y=a
PRODUCTION DATA documents contain information .
currg?_t atg of puhlit:;(iotn date. 'Pr1|_zductsl l:o'niorm :u TE %
specifications per the terms of Texas lastruments XAS
standard Production p ing does not 2-77
necessarily include testing of sl parameters. lNST RUMEN]S

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN5414, SN54LS14, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

schematics 14
+— ’ Vee
6ka 100 2
CINPUT OUTPUT
A ~ | N4
'y
‘ GND
s
‘LS14

Vee
20kQ

¢
14
OUTPUT
INPUT . Y
A B _MW

»l
T

®
<. — ¢ GND
8 Resistor values shown are nominal, 1;7
»  absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VO (see NOte T) ... i i e it e e s A"
LT TV N R 1§ T T 55V
A 7V
Operating free-air temperature: SNBA’ . .. . . . i i i i e e —55°C to 125°C
SNTA 0°C t0 70°C
Storage temMPerature range . .. .o v uue vttt e v e e e s ane neea e et e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

SN5414 SN7414 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.756 5 525 \%
o4 High-level output current —08 —-08 mA
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature —-55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN TYP} MAX | UNIT
V714 Veg=5V 15 17 2| v
V1o Veg=5V 06 09 11 v
Hysteresis. | o =5V 04 . 08 v
(V14 = V1)
ViK Vec=MIN, 1) =—12mA -15 | v
VOH Vee = MIN, V=06V, loy =—-08mA 24 34 Vv
VoL Vee =MIN, Vy=2V, loL =16 mA 0.2 04 \"
IT4 Vee =5V, Vi=Vr+ —043 mA
T— Voo =5V, Vi =VT_ =056 mA "
I Voo = MAX, V=55V 1| mA Q
hH Vee = MAX, ViH=24V 40 LA -9-
hL Vee =MAX, V=04V —08 —-12 mA a>.>
los$§ Vee = MAX -18 —55 | mA a
lccH Ve = MAX 22 36 | mA 3
lccL Vee = MAX 39 60 mA [
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, '—
$ All typical values areat Voo =5V, Tp = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vg =5V, Ta = 25°C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT} {OUTPUT)
tPLH A % R =400 0, C_=15pF 15 2 | ns
tPHL 15 22 ns
*p
TEXAS 279
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SN541LS14, SN74LS14

HEX SCHMITT-TRIGGER INVERTERS

recommended operating conditions

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

SN54LS14 SN74LS14 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 475 5 5.25 \
loH High-level output current —-04 - 04 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature - 55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L.514 SN74LS14
PARAMETER TEST CONDITIONST UNIT
MIN TYP} MAX MIN TYP$ MAX
Vs Vee =5V 1.4 1.6 19 1.4 16 19 Vv
V- Vee =5V 05 08 1 05 08 1 \
Hysteresis
Ve =5V 04 08 04 08 \
(Vry — Vo)
" Vik Vee = MIN, Ij= =18 mA —-15 —-15 A\
2 VoH Ve = MIN, V=05V, loH = —04mA 25 3.4 2.7 3.4 \
oL =4 mA 0.25 0.4 0.25 0.4
VoL Vee=MIN,  Vy=19V oL v
loL =8 mA 0.35 05
— 74 Vee =56V, V) =Vry ~0.14 —~0.14 mA
| T Veg =5V, Vy=Vy_ —-0.18 —-0.18 mA
- Iy Vee =MAX, V=7V 0.1 01 | mA
lw ) hH Vee = MAX, V=27V 20 20 HA
(4] he Vec =MAX, V)L=04V - 04 -04 mA
<. l0ss Vee = MAX 20 700 | 20 100 | mA
8 IceH Vee = MAX 86 16 86 16 | mA
7] IcecL Vee = MAX 12 21 12 21 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t Al typical values areat Vo =5V, Tp = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcg =5V, Ta = 25°C
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (QUTPUT)
1 15 22 ns
PLH A % RL=2kQ, CL=15pF
TPHL 15 22 ns
l
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SN5414, SN54LS14, SN7414, SN74L814
HEX SCHMITT-TRIGGER INVERTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT  VcC

RL
FROM
ouTPUT

(see Note A}

|
';-wm.-{

———————— 3V
INPUT Viiret (H) Vi ref (L)
ov

1
e 1PLH -

UNDER i \ /~— Vou
TEST cL ourrzmw
T (see Note B) - ——~— VoL
=3 = {See Note C)
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. All diodes are 1TN3064 or equivalent,
B. Cy includes probe and jig capacitance.
C. Generator characteristics and reference voltage are:
Generator Characteristics Reference Voltages
Zout PRR tr te Viref(H) _ Viref(t) VO ref
SN54'/SN74° 50 2 1MHz  10ns 10 ns 1.7V 09V 1.5V
SNB4LS/SN74LS" | 50 1 MHz 15 ns 6ns 1.6V 08V 1.3V

POSITIVE-GOING THRESHOLD VOLTAGE

1.69
1.63
167
1.66
1.65
1.64
1.63
1.62

1.61

VT+ ~ Positive-Going Threshold Voltage — V

1.60

TYPICAL CHARACTERISTICS OF "14 CIRCUITS

vs
FREE-AIR TEMPERATURE

v
o
©
S

T
Vee=5V

0.89

0.88

0.87

0.86

0.85

0.84

0.83

0.82

0.81

T — — Negative-Going Threshold Voltage —

-75 -50 -25 0 25 50 75 100

Data for temperatures below 0°C and 70°C and supply voltages below 4.75V and above 5.25 V are applicable for SN5414 only.

TA — Free-Air Temperature — °c
FIGURE 1

HYSTERESIS

vs
FREE-AIR TEMPERATURE

NEGATIVE-GOING THRESHOLD VOLTAGE

vs
FREE-AIR TEMPERATURE

T T
vee=5V

0.80
125 > -75-50 -2 0 25 50 75

TA — Free-Air Temperature —°C
FIGURE 2

85

T
vee =5V

840

830

~—

820

™~

810

800

790

780

VT+ — VT— — Hysteresis —mV

770

760

750

-75 -60 -25 0 25 50 75 100

Ta — Free-Air Temperature — °C
FIGURE 3
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n
@
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>
)
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SN5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF ‘14 CIRCUITS

THRESHOLD VOLTAGES

DISTRIBUTION OF UNITS vs
FOR HYSTERESIS SUPPLY VOLTAGE
— 2.0 ———
Vcc=50V TA=25C
Ta=25"C . 1 —
g © 7\ 1.6 I it
8 K
% / > 14 Positive-Going Threshold Voltage, V1+
© 1
o ®
° 212
-~ =
2 S0
] o — "
g \ 208 -
E H 06 Negative-Going Threshold Voltage, VT—
£ / ‘ e
e J 0.4
/ 0.2
2 — [~ 0
: 740 760 780 800 820 840 860 880 900 45 4.75 5 5.25 55
- VT4 — V1— —Hysteresis — mV VT4 — VT — Hysteresis ~ mV
FIGURE 4
—| FIGURE 5
-
@
<
- .
@ HYSTERESIS OUTPUT VOLTAGE
3 vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 — a—1—
18 Ta=25C Vec=5V
- Ta=25°C L, i —
T— T+
1.6
>
) >3
. 14 I
g &
£ 12 g
- o
310 Z 2
s o
L 08 — 5 i Y
: i
|
& 0F £
~ 04
0.2
0 0
4.5 4.75 5 5.25 5.5 0 0.4 0.8 1.2 1.6 2
Vg —~ Supply Voltage — V Ve — Supply Voltage — V
FIGURE 6 FIGURE 7

Data for temperatures below 0°C and 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN5414 only.
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SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF ‘LS14 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.70 T T 0.90 T T
> vee=5V vee=5V
7 1.60 | 0.89
e 8
g1.68 £0.88
s S
3167 3087 >
2 < L
= 1.66 $ 0.86
A P 2 =
£ £ P
2 165 > 0.85 L
3 3 P
S 164 S 084
2 2
£ 163 < 0.83
K 2
T 1.62 Z 082
[ !
1.61 - 0.81
1.60 0.
-75 -50 -25 0 25 50 75 100 125 —-75 -50 — 25 0 25 50 75 100 125 w
TA — Free-Air Temperature — °C T — Free-Air Temperature — °C 8
FIGURE 8 FIGURE 9 .-
>
[
(o]
HYSTERESIS -
vs DISTRIBUTION OF UNITS -
FREE-AIR TEMPERATURE FOR HYSTERESIS -
850 —
Vee=5V
840 Vee=5V
| 7" o
> 830 § Ta=25C r\
S g
! 820 8
H T o
E, 810 =
i >
£ g
! g
[N
> 3
| 780 2 [oonnre| J \
hal = | ABOVE
; 770 & 735 mV //
760 _J_I/ \
N

720 740 760 780 800 820 840 860 880

750
-75 -50-25 0 25 50 75 100 125
VT4 — VT— — Hysteresis — mV

Ta — Free-Air Temperature — °C
FIGURE 10 FIGURE 11

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN54LS14 only.
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SN541S14, SN74LS14

HEX SCHMITT-TRIGGER INVERTERS

a 1Ll @

S92In0

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS

THRESHOLD VOLTAGES AND HYSTERESIS

vs
SUPPLY VOLTAGE s
2.0 —
Ta=25°C
1.8 =
1.6
F="T Positive-Going Threshold Voltage, VT+

>| 14
?«’;’ 1.2
§ 1.0 t—— Negative-Going Threshold Voltage, VT ——
k)
2os f ¥ t 1
[ Hysteresis, VT+ — VT—
Eos

0.4

0.2

0

4.5 4.75 5 5.25 5.5
Vce — Supply Voltage — V
FIGURE 12

Data for temperatures below 0°C and above 70°C and supply voltages below 4.75 V and above 5.25 V are applicable for SN541.514 only.

V@ — Output Voltage — V

OUTPUT VOLTAGE

vs
INPUT VOLTAGE

V| — Input Voltage — V
FIGURE 13

T T
Vec=5V
o
FTA=25°C 1 —yo_ Ve
7 7
0 0.4 0.8 1.2 1.6 2
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SN5414, SN54LS14,
SN7414, SN74L814
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL APPLICATION DATA

I
) TTL SYSTEM

- cmos @c }3-
SINE-WAVE __
OSCILLATOR ]

\ ‘
| QUTPUT
|
TTL SYSTEM INTERFACE
FOR SLOW INPUT WAVEFORMS PULSE SHAPER
7]
O
2
0.1 Hz to 10 MHz e e e e _ — "VT+ S
8}
330 v ()
ANN- — — —_—— —_—— ——— _—— el
INPUT | | -
i | -
I -

INPUT {bﬁ v}___ :: ::
o l

” I in

MULTIVIBRATOR THRESHOLD DETECTOR

Al

Open-collector
output

=0 INPUT _l —l —l
INPUT | | A OUTPUT

|| [ -t 1 [ [
|
|
|
|
L

|
|
| I
g SN D R
POINT A | 4 |
I

OUTPUT

PULSE STRETCHER

i
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SN54LS15, SN54S15,
SN74LS15, SN74S15
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

APRIL 1985—REVISED MARCH 1988

¢ Package Options Include Plastic ‘*Small SN64LS15, SN54S15 .. . J OR W PACKAGE
Outline’” Packages, Ceramic Chip Carriers SN74L515, SN74515 . . . D OR N PACKAGE
and Flat Packages, and Plastic and Ceramic (TOP VIEW)
DIPs 100 Urdfvee
* Dependable Texas Instruments Quality and ;2[:5 :3%1(:
Reliabifity 1Y
2[4 11d3c
description 2cQs 1038
2v(s 9[13A
These devices contain three independent 3-input GNDd 7 s]3Y
AND gates with open-collector outputs. The
open-collector outputs require pull-up resistors SN54LS15, SN54S15 . . . FK PACKAGE
to perform correctly. They may be connected to (TOP VIEW)

other open-collector outputs to implement
active-low wired-OR or active-high wired-AND
functions. Open-collector devices are often used
to generate high VQH levels.

The SN54LS15 and SN54S15 are characterized
for operation over the full military temperature

range of —55°C to 125°C. The SN74LS15 and g;
SN74S515 are characterized for operation from [&]
0°C to 70°C. >
V]
FUNCTION TABLE (each gate) (]
-]
INPUTS OUTPUT o
NC—No internal connection
A B8 Cc Y l_
H H H H logic diagram (positive logic)
L X X L
X L X L 11/; Ty
X X L L 1Cc
2A
. 2B 2Y
logic symbolt 2¢c
3A
a0 % 385‘ )—— 3y
1 3C
B (2) o (12) 1y
1c (13} Y = A«B+C or
3 = =
2A 8) Y=A+B+C
PrEL -8y
2¢ (5)
3A (9)
3B (10) (8) 3y
ac (11)
1 This symbol is in accordance with ANSI/IEEE Std- 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA documents contain information N
cnrrg{nt as of publiu':(inn date. r[;)ductsl conform to T {i’
specifications per the terms of Texas Instruments
sgandard wampnt . Production processing does not EXAS 2-87
necessarily include testing of all parameters. INS'TRUMENTS
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SN54LS15, SN54S15,
SN74LS15, SN74S15
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate)

‘LS5
é t ) ¢ Vee
20k23 10k 8k§2
INPUTS <
A—e—i¢
B e OUTPUT
Y
c {¢
o |
All]i,lk 5Kk
- . ®—GND
'$15
2 Vee
4
L INPUTS ouTruT
U A—e
o B
< C
Q
1]
(7]
GND

Resistor values shown are nominal.

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

Supply voltage, VCC (See Note 1) .. ..o e e

INPUt VOItage: STB L. e e e e
LS T L e e
Off-5tate OULPUL VOIAGE . . . . . oottt ittt et e ettt et et et e e e e e,
Operating free-air temperature range: SN54’ ... . . ... . . .. . .. . e -55°C to 125°C
SNTA e e
Storage tempPerature TaNGE . . . v v v v v ettt e e e e e et e e e e e -65°C to 150°C

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

{if
2-88 TeExas
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SN54LS15, SN74LS15
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS815 SN74LS15
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25 v
V|H High-level input voltage 2 2 \
ViL Lowelevel input voltage 0.7 0.8 v
VoH High-ievel output voltage 5.5 5.5 v
loL Low-level output current a 8 | mA
Ta  Operating free-air temperature —-55 125 0 70 °c

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

SN54LS15 SN74LS15
PARAMETER TEST CONDITIONS UNIT s
MIN TYP$ MAX | MIN TYP} MAX : 2
Vi Vee=MIN,  [{=—18mA -15 -15 | v G
10H Vee = MIN, ViH=2V, VoH =55V 0.1 0.1 |.mA [77]
Vee=MIN,  Vig=2V, IgL=4mA 025 04 025 04 8
VoL v —
Vee = MIN, VIH=2V, loL =8mA 0.35 0.5 d>I>
Iy Vee=MAX, V=7V 0.1 0.1 | mA (&)
[IT™] Vee = MAX, V=27V 20 20 | wA - |
™ Vec = MAX, V=04V Y —04 | mA ll:
IccH Vee = MAX, V=45V 1.8 3.6 1.8 3.6 | mA
lccL Vec=MAX, V=0V 33 66 33 6.6 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo =5 V, Tp = 25°C.
switching characteristics, VoG = 5 V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
t 20 35 ns
PLH A B orC Y RL=2kQ, CL=15pF
TPHL 17 35 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
Texas WP
EXAS 2.89
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SN54515, SN74515

TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54S15 SN74815 UNIT
MIN NOM MAX [ MIN NOM MAX
Vce  Supply voltage 45 5 55 | 4.75 5 5725 \%
V|H High-evel input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 5.5 \
IpL Low-level output current 20 20 | mA
Ta  Operating free-air (emperanjre — 55 125 0 70 | °C

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

2 PARAMETER TEST CONDITIONS t MIN TYP$ MAX | UNIT
. VIK Vee = MIN, Il = =18 mA -1.2 \
j 10H Vee=MIN,  Vig=2V, VoH =65V 025 [ mAa
r- VoL Vee = MIN, VIH=2V, oL = 20 mA 0.5 \
) I Vee=MAX, V=55V 1| ma
2 H Vee=MAX, V=27V 50 | uA
o ™ Vee=MAX, V=05V “2 | mA
8 lccH Vee = MAX, V=45V 105 195 | mA
IceL Vee = MAX, Vi=0Vv 24 42 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified unde’r recommended operating conditions,
1 All typical values are at Voo = 5 V, Tp = 25°C.
switching characteristics, Vcc = 5V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
PPLH 5.5 8.5 ns
R =280 2, CL=15pF
tPHL 6 9 ns
A,B,orC Y
tPLH 8.5 ns
Ry =280 ¢, CL = 50pF
tPHL 8 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
i
2-90 TeExas JU
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SN74LS19A, SN74LS24A
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

JANUARY 1981 ~ REVISED MARCH 1988

® Functionally and Mechanically Identical to SN74LS19A ... D, J, OR N PACKAGE
‘LS13, ‘LS14, and ‘LS132, Respectively (TOP VIEW)
Improved Line-Receiving Characteristics 1A Yavee
. 1Yz 13J6A
P-N-P Inputs Reduce System Loading 2A[]3 12[]6Y
. . . . 2y
Excellent Noise Immunity with Typical 3AE; :;jge
Hysteresis of 0.8 V 3v[s of14A
GND 7 8[]ay
description
Each circuit functions as a NAND gate or SN74LS24A ... D, J, OR N PACKAGE
inverter, but because of the Schmitt action, it (TOP VIEW)
has different input threshold levels for positive-
X . N 1Ay Uhagvee
going (VT +) and for negative-going (VT -) 18002 13148
signals. The hysteresis or backlash, which is the wwis  12f]4A
difference between the two threshold levels 2A[]s n[Qey !
(VT+ — VT-), is typically 800 millivolts. 28]s 10[]38 ’
I wv[ls  of13A ; 2
These circuits are temperature-compensated and ano [y s[] 3v
can be triggered from the slowest of input ramps
and still give clean, jitter-free output signals. 8
. - . . Q
logic symbolst logic diagrams (positive logic) ‘S
SN74LS19A SN74LS19A 8
(1) (2)
1A ) o 1Y 1A Iao e _l
24 {3 4) 2y -
3a—2) © 3v 2A—90——2Y =
4A 9) N (8) ay
a1 19) 5y 3A ——90— 3y
eal13) (12} oy
4A —-i>o— 4y
5A —90—5\!
6A —bo—sv
Y- A
SN74LS24A SN74LS24A
{1 1A
1842 18
(5) S 65y 28
28
18 10) N® 3Y 3B
N - o :E},__ ay
13} | LI 48
4B —
Y = AB
T These symbols are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
PRODUCTION DATA documents contain information .
current as of publication date. Products conform to 1,
s?ecsﬁc:tiuns pe'r (P'n’e tdem;_s of To:xa:s .Instéumenti TEXAS 2.91
andard warranty. ¥roduction processing does no -
:ecessalily include testing of :II pavamgters. lNSTRUM ENTS
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SN74LS19A, SN74LS24A
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

schematic (each gate)

Vee
25 k9 120 @
* NOM NOM
INPUTS a1 J ~—
A H ¢
L -
+ T OUTPUT
B-=~-—|-—q- ==~~~ -I: 1 Y
1
I
)
R AR & !
L T
2 ]
N i e
~gay !
» £ FFF
_{ bbb ps * GND
-
O absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
o
S. Supply voltage, VCC (see NOte 1) . . ..ot e 7V
(2] INPUL VOIIAGE . . . ottt et et e e e 7V
8 Operating free-air temperature range . ........... ...ttt 0°C to 70°C
Storage temperature range . . . ... vv v ittt in e e e -65°C to 150°C

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 4.75 5 5.25 \
High-level output current, loH —-400 A
Low-level output current, lo 8 mA
Operating free-air temperature, Ta 0 70 °C

9.92 TEXAS +
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SN74LS19A, SN74LS24A
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

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

PARAMETER TEST CONDITIONS ! MIN TYP¥ MAX UNIT
VT4 Vee =5V 1.65 1.9 215 \
VT_ Vee = 5V 0.75 1.0 1.25 v
Hyst i
ysterests Vee = 5V 04 09 v
(VT4 - V7-)
VK Vee = MIN, || = -18 mA -1.5 v
VOH Vce = MIN, Vi = VT _min IoH = —0.4 mA 2.7 3.4 \
v Ver = MIN Vi = v loL = 4 mA 0.25 0.4 v
oL cc = . I = VT +max oL = 8 mA 0.35 0.5
T4 Vee =5V, Vi = V14 -2 -20 nA
IT- Vce = 5 V. V| = Vr_ -5 -30 #A
Iy Vee = MAX, V| =7V 0.1 mA
H Vee = MAX, V) =27V 20 A
T8 Vee = MAX, V=04V -50 HA
los$ Vee = MAX, V) =Vg =0V -20 -100 | mA
I Voo = MAX, V=0V L5194 2.9 18 A
CceH ce = MAS V= '(S24A 66 12| " n
'LS19A 17 30 o
| Voo = MAX, V| =45V A 8]
ccL cc : ‘5244 M 20| " 3
¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 8
* Al typical values are at Vgg = 5V, Ty = 25°C.
8 Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. |
|
switching characteristics, Vgg = 5 V, TA = 25°C (see Figure 1) -
PARAMETER FROM TO TEST CONDITIONS SN74LS19A SN74LS24A UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX
tPLH Any Y 13 20 13 20 ns
R = 2 k@, = 16 pF
TPHL Any Y L 8 G P 18 30 26 40 | ns
tpLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
Texas W
2-93
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SN74LS19A, SN74LS24A
SCHMITT-TRIGGER POSITIVE-NAND GATES
AND INVERTERS WITH TOTEM-POLE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Ve {See Note C)

RL

FROM {See Note A)

1
OUTPUT | t
UNDER ~3 PLH v,
| OH
TEST !
C|_{See Note B) —_—— =13V
————VoL

I

NOTES: A. All diodes are IN3064 or equivalent.
B. Cy includes probe and circuit capacitance.
C. The generator characteristics are: PRR = 1 MHz, t, = 15 ns, = 6ns, Zo = 50 Q.

FIGURE 1

LOAD CIRCUIT VOLTAGE WAVEFORMS

$adInaQ 111 H

TeExas {'f
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SN5420, SN54LS20, SN54S520,
SN7420, SN741S20, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

DECEMBER 1983 —REVISED MARCH 1988

©® Package Options Include Plastic ‘’Small SN5420 . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers SN5“L52°S'NS7'15432° i J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN74LS20 SNfgs.z.o. P:cg:ﬁEPACKAGE
DIPs (TOP VIEW)}
® Dependable Texas Instruments Quality and U
Reliability ” . “;% vee
2 1
s e 12
description Tg Ei ”g fq‘é
These devices contain two independent 4-input NAND 1D Os 0[] 28
gates. 1Y s 9] 2A
The SN5420, SN54LS20, and SN54520 are GND []7  sp2vy
characterized for operation over the full military range
of ~55°C to 125°C. The SN7420, SN74LS20, and SN5420 ... W PACKAGE
SN74S20 are characterized for opertion from 0°C to {TOP VIEW)
70°C.
1a Oy U 1o
1Y Q2 130 1C
FUNCTION TABLE (each gate) NC E3 ,2% 1B
V 4 110 GND
INPUTS OUTPUT ﬁg E5 wD 2v 8
A B COD \1 2A e Sa 2D 2
H H H H L 2B [O7 8[) 2C u>>
L X X X H D
X L X X H 3
X X L X H SN54L520, SN54520 . . . FK PACKAGE |_
X X X L H (TOP VIEW) [
0 8o
logic symbol 22z5R
@ g s e e o
) 321
PP L & NC [ 4 18] 2¢
2} NC (15 170 NC
1B ——f ~\6)
e v 1¢ e 16[] NC
(5) NC []7 1500 NC
1D ‘ 1D [J8 14[] 2B
a2 9
(10) o Yem e Yo
28 (8) >0 Q> <«
P—zv -2 2dan
2c (12} 5
(13)
L NC - No internal connection
TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and . .
IEC Publication 617-12. IOgIC dlagram
Pin numbers shown are for D, J, N, and W packages. 1A
=T
1D
2A
2B
2D
positive logicY = ABCDorY=A+B+C+D
PRODUCTION DATA documents contain information .
cuvrg;n} u!s_ of puhliti;tio‘n date. :’?ducts' :otnform :a Q‘
§| ications per the terms of lexas (nstruments
Fandard warranty. Product; ing does not EXAS 2-95
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SN5420, SN54LS520, SN54S20,
SN7420, SN741520, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

schematics (each gate)

‘20

Vee
130

INPUTS
A —4
B OUTPUT
c %
D
y
4— GND
‘LS20 $20
2 ves |
20 k0 3 8 ko 28k
1
j INPUTS
r N j‘< INPUTS
B —
U c ! [& A —e
e 3 3. 5
=, \ ouTPUT c
o %
8 k. 12 kQ D
k.|,
1‘1: 7 Tk
1.5 k@2 3 kQ F S Y

g GND
e

Resistor values shown are nominal.

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

Supply voltage, Veg (see Note 1) . .. ...
Input voltage: 20, 'S20 .. ... e

SN74' . ...

Storage temperature FaNGE . . . . .o oo vttt i e

NOTE 1: Voltage values are with respect to network ground terminals.

-55°C to 125°C

... 0°Cto70°C

-65°C to 150°C
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SN5420, SN7420
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN5420 SN7420
UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 55 | 4.75 5 525
V|4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -04 -04 mA
loL Low-level output current 16 16| mA .
Ta  Operating free-air temperature — 85 125 0 70 °c

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

SNS5420 SN7420
PARAMETER TEST CONDITIONS 1 UNIT

: MIN TYP} MAX | MIN TYP} MAX
Vik Vee = MIN, ly=—12mA - 1.5 -15 2
VoH Vee = MIN, V=08V, Igy=-04mA 24 3.4 2.4 3.4 \%
VoL Vee = MIN, Vig=2V, loL =16 mA 0.2 0.4 0.2 0.4 %
I Veeg=MAX, V=55V 1 1 mA .L;,
WiH Vee = MAX, V=24V 40 40 HA Q
e Vec=MAX, V=04V -1.6 -16 mA O
los$§ Vee = MAX -20 -55 | —18 ~-55 | mA I-_-I
ICCH Ve = MAX, V=0V 2 4 2 4 mA -
lecL Ve = MAX, Vi=45V 6 11 6 1 mA

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

1 All typical values are at Voo = 5 V, Tp = 25°C.

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

switching characteristics, Vog =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (QUTPUTI
tPLH 12 22 ns
Any Y R =400, Cy = 15pF

tPHL 8 15 ns

NOTE 2: Load circuits and voitage waveforms are shown in Section 1.

T *l’
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SN54LS20, SN74LS20
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54L520 SN74LS20
UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 655 | 4.75 5 6.25
V|H High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8
lgH High-level output current -0.4 -04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN541.520 SN74LS820
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP} MAX
2 VK Vee = MIN, lj==18mA -1.5 -15
VoH Ve = MIN, VL = MAX, loH=—-0.4mA 25 3.4 2.7 3.4
- Vce = MIN, VIH=2V, loL =4mA 0.25 0.4 0.4
—| VoL A\
r Vee=MIN,  Viy=2V, loL=8mA 025 05
lw) I Vee=MAX, V=7V 0.1 01 | mA
[¢] -
< H Vee =MAX, V=27V 20 20 | WA
8 nL Vee = MAX, V=04V -04 —-04 | mA
» los$ Ve = MAX -20 -100 [ -20 —~100 | mA
ICCH Voo =MAX, V=0V 0.4 0.8 0.4 0.8 mA
lccL Veec =MAX, V=45V 1.2 2.2 1.2 2.2 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesareat Vo =5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Voc =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
tPLH 9 15 ns
Any Y RL =2k, CL=15pF
tPHL 10 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{i’
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SN54S20, SN74S820
DUAL 4-INPUT POSITIVE-NAND GATES

recommended operating conditions

SN54520 SN74520
UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 6.25 \
ViH High-level input voltage 2 2 Y
ViL Low-level input voltage 08 08 v
loH High-level output current -1 -1 mA
lol.  Low-level output current 20 20 mA
TA  Operating free-air temperature —55 125 0 70 °c

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

SN54520 SN74520
PARAMETER TEST CONDITIONS t UNIT

MIN TYP$ MAX [ MIN TYP} MAX
ViK Vee = MIN, I} =—18 mA -1.2 -1.2
VOH Vee = MIN, ViL=08v, loH=—1mA 25 3.4 27 3.4 "
VoL Vec =MIN,  Vig=2V, oL =20 mA 05 05 8
I Vee = MAX, V=55V ) 1 1| mA 'S
m Voo =MAX, V=27V 50 50 | wA 8
| Vee = MAX, V=05V -2 -2 | mA
IL cc | 1
105§ Vee = MAX —40 —100 | -40 —100 | mA 