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l __ 
DATA HANDBOOK SYSTEM 

Our Data Handbook System comprises more than 60 books with specifications on electronic compo
nents, subassemblies and materials. It is made up of four series of handbooks: 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on pages iv to viii. 

The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons, travelling-wave tubes, microwave diodes 

ET3 Special Quality tubes, miscellaneous devices (will not be reprinted) 

T4 Magnetrons 

TS Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-Muller tubes 

T7 Gas-filled tubes 
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial 
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories 

TS Picture tubes and components 
Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data 
graphic display, monochrome monitor tubes for data graphic display, components for colour 
television, components for black and white television and monochrome data graphic display 

T9 Photo and electron multipliers 
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron 
multiplier plates 

T10 Camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicons and Newvicons 

T13 Image intensifiers 

T14 Infrared detectors 
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l __ 
SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

S1 Diodes 
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 

S2 Power diodes, thyristors, triacs 
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

S5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Microminiature semiconductors for hybrid circuits 

SB Devices for optoelectronics 
Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

The purple series of data handbooks comprises: 

EXISTING SERIES 

IC1 Bipolar ICs for radio and audio equipment 

IC2 Bipolar ICs for video equipment 

IC3 ICs for digital systems in radio, audio and video equipment 

IC4 Digital integrated circuits 
CMOS HE4000B family 

ICS Digital integrated circuits - ECL 
ECL10000 (GX family), ECL100000 (HX family), dedicated designs 

IC6 Professional analogue integrated circuits 

IC7 Signetics bipolar memories 

ICB Signetics analogue circuits 

IC9 Signetics TTL logic 

IC10 Signetics Integrated Fuse Logic (I FL) 

IC11 Microprocessors, microcomputers and peripheral circuitry 

vi February 1984 
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IC01 N Radio, audio and associated systems 
Bipolar, MOS 

IC02N Video and associated systems 
Bipolar, MOS 

IC03N Telephony equipment 
Bipolar, MOS 

IC04N HE4000B logic family 
CMOS 

IC05N HE4000B logic family uncased integrated circuits 
CMOS 

IC06N PC54/74HC/HCU/HCT logic families 
HCMOS 

IC07N PC54/74HC/HCU/HCT uncased integrated circuits 
HCMOS 

ICOSN 10K and 100K logic family 
ECL 

IC09N Logic series 
TTL 

IC10N Memories 
MOS, TTL, ECL 

IC11 N Analogue - industrial 

IC12N Semi-custom gate arrays & cell libraries 
ISL, ECL, CMOS 

IC13N Semi-custom integrated fuse logic 
IF L series 20/24/28 

IC14N Microprocessors, microcontrollers & peripherals 
Bipolar, MOS 

IC15N Logic series 
FAST TTL 

Note 

Books available in the new series are shown with their date of publication. 

l_ 

(published 1984) 

(published 1984) 

(published 1984) 

August 1984 vii 
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COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C1 Assemblies for industrial use 
PLC modules, PC20 modules, HNI L FZ/30 series, NORbits 60-, 61-, 90-series, input devices, 
hybrid !Cs 

C2 Television tuners, video modulators, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CS Variable mains transformers 

C9 Piezoelectric quartz devices 
Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators, 
quartz crystal cuts for temperature measurements 

C10 Connectors 

C11 Non-linear resistors 

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

Voltage dependent resistors (VDR), light dependent resistors (LOR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 

Variable resistors and test switches 

Fixed resistors 

Electrolytic and solid capacitors 

Film capacitors, ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 

D.C. motors 

Piezoelectric ceramics 

Wire-wound components for TVs and monitors 

July 1984 



LOGIC PRODUCTS 

PREFACE 

Signetlcs would like to thank you for your interest in our products. We hope you find the product 
Information you need on the TTL data sheets contained in this data manual. The information Is 
presented In a concise and consistent format for easy device and parameter location. This manual 
contains product Information on most Slgnetics TTL devices. The majority of this book is dedicated 
to the 54/74, 54S/74S, 54LS/74LS, and ST families. Each data sheet stands alone and contains 
the full DC and AC specifications for that particular part type. 

Changes from the 1982 edition include: 
- expanded Technology and Function Cross Reference guides 

- addition of the S.O. package as an option for many commercial part types 

- deletion of the hermetic CERDIP package as a commercial option 

- addition of a chapter Surface Mounted Devices (SMD) 

- addition of 21 products not listed in the 1982 Data Manual 

- FAST and HC/HCT technologies are referred to In the Technology and Function Cross 
Reference guides. These products are highlighted by a shaded area to indicate that data 
sheets are contained in separate publications available from your nearest Signetics Sales 

Office. 

Signetics is continually developing new products. As you see new product announcements, you 

should contact your local Signetics sales office, representative or authorized distributor or write 
Signetics, c/o Information Services at 811 East Arques Avenue, P.O. Box 3409, Sunnyvale, 
California 94088-3409, for the latest technical information. 
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LOGIC PRODUCTS 

ORDERING INFORMATION 

The Signetics TIL logic products are available in a variety of packages and 
two temperature ranges. The correct ordering code of part number for the 
devices is an alpha-numeric sequence as explained below. The commercial 
range (7400, N8T, etc.) devices are available in standard plastic DIP and 
surface mounted SO plastic packages. and the military range (5400, SST, 
etc.) devices are available in ceramic DIP, flatpack, and leadless chip carrier 
packages. All devices are not available in both temperature ranges or all 
packages. The ordering codes on the individual data sheets indicate the 
normal or planned availability of the product. However, the availability of 
specific part numbers can be obtained from your local Signetics sales office 
or franchised distributor. 

Ordering Code 

N 74LS244 N 

Tl, __ 1-_ Package style l --- - Device number 

Temperature range 

TEMPERATURE RANGE DEVICE NUMBER PACKAGE STYLE 

N = Commercial range 74LS244 N = Plastic DIP 
o•c to 10°c D = SO Plastic 

S = Military range 54LS244 F = Ceramic DIP 
-ss•c to 12s 0 c W = Ceramic Flatpack 

G = Ceramic leadless 
Chip Carrier 

xi 





LOGIC PRODUCTS 

TTL PRODUCT STATUS AND DEFINITIONS 

Data Sheet Identification 

IQl@l§§i 

Advance lnformat1on 

um111 .. ne1.1r1 

No 
Identification 
Noted 

DEFINITION OF TERMS 

Product Status 

Formative or 
In Design 

Sampling or 
Pre-Production 

First 
Production 

Full 
Production 

Definition 

This data sheet contains the design 
specifications for product develop
ment. Specifications may change in 
any manner without notice. 

This data sheet contains advance 
information and specifications are 
subject to change without notice. 

This data sheet contains preliminary 
data and supplementary data will be 
published at a later date. Signetics 
reserves the right to make changes 
at any time without notice in order 
to improve design and supply the 
best possible product. 

This data sheet contains final 
specifications. Signetics reserves 
the right to make changes at any 
time without notice In order to im· 
prove design and supply the best 
possible product. 

xiii 
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54S/74S140 
54/74145 
54/74147 
54/74148 
54/74150 
54/74151 
54LS/74LS151 
54S/74S151 
54/74153 
54LS/74LS153 
54S/74S153 
54/74154 
54LS/74LS154 
54/74155 
54LS/74LS155 
54/74156 
54LS/74LS1 56 
54/74157 
54LS/74LS157 
54S/74S157 
54/74158 
54LS/74LS158 
54S/74S158 
54/74160 
54LS/74LS160A 
54/74161 
54LS/74LS161A 
54LS/74LS162A 
54/74163 
54LS/74LS163A 
54/74164 
54LS/74LS164 
54/74165 
54/74166 
54LS/74LS168A 
54S/74S168A 
54LS/74LS169A 
54S/74S169A 
54/74170 
54LS/74LS170A 
74S172 
54/74173 
54LS/74LS173 
54/74174 
54LS/74LS174 
54S/74S174 
54/74175 
54LS/74LS175 
54S/74S175 
54/74180 
54/74181 
54LS/74LS181 
54S/74S181 
54S/74S182 
54/74190 
54/74191 
54LS/74LS191 
54/74192 
54LS/74LS192 
54/74193 
54LS/74LS193 
54/74194 

Dual 4-lnput NAND 50-0hm Line Driver ...... ~~S~~l.P~I~~ ........................................... ~:~~~1~~~ 
BCD-to-Decimal Decoder/Driver (Open Collector) .......................................................... 4-220 ~~~~ 
10-Line-to-4-Line Priority Encoder ........................................................................ 4-224 
8-lnput Priority Encoder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ 4-228 
16-lnput Multiplexer ..................................................................................... 4-232 
8-lnput Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . ..................................................... 4-236 
8-lnput Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ 4-236 
8-lnput Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-236 
Dual 4-Line to 1-Line Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 4-240 
Dual 4-Line to 1-Line Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 4-240 
Dual 4-Line to 1-Line Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 4-240 
1-of-16 Decoder/Demultiplexer ........................................................................... 4-244 
1-of-16 Decoder/Demultiplexer . . . . . . . . . . .............................................. 4-244 
Dual 2-Line to 4-Line Decoder/Demultiplexer. . . . . . . . . . . . . . . . ........................................... 4-248 
Dual 2-Line to 4-Line Decoder/Demultiplexer ............................................................... 4-248 
Dual 2-Line to 4-Line Decoder/Demultiplexer (Open Collector) ............................................... 4-252 
Dual 2-Line to 4-Line Decoder/Demultiplexer (Open Collector) . . . . ..... , .................................. 4-252 
Quad 2-lnput Data Selector/Multiplexer . . . . . . . . ......................................... 4-256 
Quad 2-lnput Data Selector/Multiplexer .................................................................... 4-256 
Quad 2-lnput Data Selector/Multiplexer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 4-256 
Quad 2-lnput Data Selector/Multiplexer (Inverting) . . . . . . . . . . . . . . . . . . . . . . . . . ...... 4-256 
Quad 2-lnput Data Selector/Multiplexer (Inverting) . . . . . . . . . . . . . . . . . . . . . . 4-256 
Quad 2-lnput Data Selector/Multiplexer (Inverting) . . . . . . . . . . . . . . . . .................................... 4-256 
BCD Decade Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................ 4-261 
BCD Decade Counter .................................................................................... 4-261 
4-Bit Binary Counter ....... . . .......................... 4-261 
4-Bit Binary Counter ........ . . ............................................................ 4-261 
BCD Decade Counter .......... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .......... 4-261 
4-Bit Binary Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 4-261 
4-Bit Binary Counter . . . . . . . . . . . . . ........................................................... 4-261 
8-Bit Serial-In Parallel-Out Shift Register . . . . . . . . . . . . . . . . . . . . . . . . .......... 4-272 
8-Bit Serial-In Parallel-Out Shift Register . . . . . . ...................................................... 4-272 
8-Bit Serial/Parallel-In, Serial-Out Shift Register . . . . . . . . . . .............................. 4-276 
8-Bit Serial/Parallel-In, Serial-Out Shift Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 4-281 
Synchronous BCD Decade Up/Down Counter .............................................................. 4-286 
Synchronous BCD Decade Up/Down Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-286 
Synchronous 4-Bit Binary Up/Down Counter ............................................................... 4-286 
Synchronous 4-Bit Binary Up/Down Counter . . . . . . . . . ........................................... 4-286 
4 x 4 Register File (Open Collector) ...................................................................... 4-293 
4 x 4 Register File (Open Collector) . . . . . . . . . . . . . . . . . . . . . .............................. 4-293 
16-Bit Multiple Port Register File (3-State) ................................................................. 4-299 
Quad D-Type Flip-Flop with 3-State Outputs ............................................................... 4-304 
Quad D-Type Flip-Flop with 3-State Outputs ............................................................... 4-304 
Hex Flip-Flops .......................................................................................... 4-309 
Hex Flip-Flops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... 4-309 
Hex Flip-Flops .......................................................................................... 4-309 
Quad Flip-Flop .......................................................................................... 4-313 
Quad Flip-Flop .......................................................................................... 4-313 
Quad Flip-Flop .......................................................................................... 4-313 
9-Blt Odd/Even Parity Generator/Checker ................................................................. 4-317 
4-Bit Arithmetic Logic Unit ................................................................................ 4-321 
4-Blt Arithmetic Logic Unit ................................................................................ 4-321 
4-Bit Arithmetic Logic Unit ............................................................................... 4-321 
Lookahead Carry Generator .............................................................................. 4-329 
Presettable BCD/Decade Up/Down Counter ................................................................ 4-333 
Presettable 4-Bit Binary Up/Down Counter ................................................................. 4-333 
Presettable 4-Bit Binary Up/Down Counter ................................................................. 4-333 
Presettable BCD Decade Up/Down Counter ................................................................ 4-341 
Presettable BCD Decade Up/Down Counter ................................................................ 4-341 
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54/74 SERIES 
54LS/74LS194A 
54S/74S194 
54/74195 
54LS/74LS195A 
54S/74S195 
54LS/74LS197 
54/74199 
54/74221 
54LS/74LS240 
54S/74S240 
54LS/74LS241 
54S/74S241 
54LS/74LS242 
54S/74S242 
54LS/74LS243 
54S/74S243 
54LS/74LS244 
54S/74S244 
54LS/74LS245 
54LS/74LS251 A 
54S/74S251 
54LS/74LS253 
54S/74S253 
54LS/74LS256 
54LS/74LS257A 
54S/74S257 
54LS/74LS258A 
54S/74S258 
54LS/74LS259 
54LS/74LS260 
54S/74S260 
54LS/74LS266 
54LS/74LS273 
54S/74S273 
54/74279 
54S/74S280 
54LS/74LS283 
54LS/74LS290 
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54S/74S374 
54LS/74LS375 
54LS/74LS377 
54LS/74LS378 
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54/74 SERIES 
54LS/74LS390 
54LS/74LS393 
54LS/74LS395A 
54LS/74LS445 
54LS/74LS490 
54S/74S534 
54LS/74LS540 
54LS/74LS541 
54LS/74LS568A 
54LS/74LS569A 
54/74LS620 
54/74LS621 
54/74LS622 
54/74LS623 
54LS/74LS640 
54LS/74LS640-1 
54LS/74LS641 
54LS/75LS641-1 
54LS/74LS642 
54LS/74LS642-1 
54LS/74LS645 
54LS/74LS645-1 
54LS/74LS670 
54/74LS764 

BT SERIES 

8T09 
8T10 
8T13 
8T15 
8T16 
8T20 
8T22 
8T24 
8T26A,28 
8T37 
8T38 
8T95, 96, 97, 98 
8T95, 96, 97, 98 
8T125 
8T126, 127 
8T128, 129 
8T380 
8T3404 
8TS805 
8TS806 
8TS807 
8TS808 

DESCRIPTION 
Dual Decade Ripple Counter ..................... . 
Dual 4-Bit Binary Ripple Counter ................................•.... 
4-Bit Cascadable Shift-Register with 3-State Outputs ..... . 
BCD-to-Decimal Decoder/Driver (Open Collector) 
Dual BCD Decade Ripple Counter 
Octal D Flip-Flop with 3-State Outputs 
Octal Buffer/Line Driver (3-State) 
Octal Buffer/Line Driver . 
BCD Decade Up/Down Synchronous Counter (3-State) 
4-Bit Binary Up/Down Synchronous Counter (3-State) . 
Inverting Octal Bus Transceiver (3-State) 
Non-Inverting Octal Bus Transceiver (Open Collector) 
Inverting Octal Bus Transceiver (Open Collector) 
Non-Inverting Octal Bus Transceiver (3-State) 
Inverting Octal Bus Transceiver (3-State) 
Inverting Octal Bus Transceiver (3-State) 
Octal Bus Transceiver (Open Collector) .. 
Octal Bus Transceiver (Open Collector) .. 
Octal Bus Transceiver (Open Collector) . 
Octal Bus Transceiver (Open Collector) . 
Octal Bus Transceiver (3-State) . 
Octal Bus Transceiver (3-State) . 
4 x 4 Register File (3-State) 
RAM Controller ........ . 

3-State Quad Bus Driver 
3-State Quad D-Type Bus Flip-Flop. 
Dual Line Driver . 
Dual Communications EIA/MIL Line Driver . 
Dual Communications EIA/MIL Line Receiver with Hysteresis 
Bidirectional One-Shot ................. . 
Retriggerable One Shot 
Triple Line Receiver with Hysteresis 
3-State Quad Bus Transceiver . 
Hex Bus Receiver with Hysteresis-Schmitt Trigger 
Quad Bus Transceiver (Open Collector) . 
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High Speed Hex 3· State Inverters . 
Octal 3-State Transceiver . 
Quad, 3-State Transceiver 
Quad, 3-State Transceiver . . . . . . . . . . . . . . ........... . 
Quad Bus Receiver with Hysteresis-Schmitt Trigger . 
High Speed 6-Bit Latch ..... . 
Octal Transparent Latch with 3-State Outputs 
Octal D Flip-Flop with 3-State Outputs .... 
Octal Transparent Latch with 3-State Outputs 
Octal D Flip-Flop with 3-State Outputs 

PAGE~~~ 
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.................... 4-548 
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............ 4·552 
............ 4-556 
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LOGIC PRODUCTS 

HC/ HCT TECHNOLOGY SELECTION GUIDE 

TECHNOLOGY SELECTION GUIDE 

DEVICE 
DESCRIPTION STD s LS NUMBER 

74/54 
00 Quad 2-lnput NANO Gate A A A 
01 Quad 2-lnput NANO Gate, OC A 
02 Quad 2-lnput NOR Gate A A A 
03 Quad 2-lnput NANO Gate A A 
04 Hex Inverter A A A 

05 Hex Inverter, OC A A A 
06 Hex Inverter Buffer/Driver, OC A 
07 Hex Buffer/Driver, OC A 
08 Quad 2-lnput A A A 
09 Quad 2-lnput AND Gate, OC A 

10 Triple 3-lnput NANO Gate A A A 
11 Triple 3-lnput AND Gate A A A 
13 Dual 4-lnput NANO Schmitt Trigger A A 
14 Hex Schmitt Trigger A A 
16 Hex Inverter Buffer/Driver, OC A 

17 Hex Buffer/Driver, OC A 
20 Dual 4-lnput NANO Gate A A A 
21 Dual 4-lnput AND Gate A A 
25 Dual 4-lnput NOR with Strobe A 
26 Quad 2-lnput NANO Gate, OC A A 

27 Triple 3-lnput NOR Gate A A 
28 Quad 2-lnput NOR Buffer A 
30 8-lnput NANO Gate A A 
32 Quad 2-lnput OR Gate A A A 
33 Quad 2-lnput NOR Buffer A A 

37 Quad 2-lnput NANO Buffer A A A 
38 Quad 2-lnput NANO Buffer, OC A A A 
39 Quad 2-lnput NANO Buffer, OC A 
40 Dual 4-lnput NANO Buffer A A A 
42 BCD-to-Decimal Decoder A A 

45 BCD-to-Decimal Decoder/Driver, OC A 
50 Expandable Dual 2-Wide 2-lnput AOI Gate A 
51 Dual 2-Wide 2-lnput AOI Gate A A A 
54 4-Wide 2-lnput AOI Gate A 
64 4-2-3-2 Input AOI Gate A 

73 Dual J-K Master-Slave Flip-Flop A A 
74 Dual D-Type Positive Edge-Triggered Flip-Flop A A A* 
75 Quad Bistable Latch A A 
76 Dual J-K Master-Slave Flip-Flop A A 
83 4-Bit Binary Full Adder, Ripple Carry A A* 

85 4-Bit Magnitude Comparator A A A 
86 Quad 2-lnput Exclusive-OR Gate A A A 
90 Decade Ripple Counter A A 
91 8-Bit Shift Register A 
92 Divide-by-12 Counter A A 

93 4-Bit Binary Ripple Counter A A 
94 4-Bit PISO Shift Register A 
95 4-Bit Shift Register A A** 
96 5-Bit Shift Register A A 

107 Dual J-K Master-Slave Flip-Flop A A 

109 Dual J-K Positive Edge-Triggered Flip-Flop A A* 
112 Dual J-K Negative Edge-Triggered Flip-Flop A A 

Dual J-K Negative Edge-Triggered Flip-Flop A A 
• 1>~111M!K N11•,w.1~01tt11!1ome!mifi!!:li r ?··························· 
Dual 4-Bit Latch with Clear 

*A Version; '"*B Version; 

E[I FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more Information. 
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LOGIC PRODUCTS 

HC/HCT TECHNOLOGY SELECTION GUIDE 

DEVICE 
NUMBER 

Monostable Multivibrator 

DESCRIPTION 

121 
123 
125 
126 
128 

Retrlggerable Monostable Multivibrator 
Quad 3-State Buffer 
Quad 3-State Buffer 
Quad 2-lnput NOR Buffer 

132 Quad Schmitt Trigger 
133 13-lnput NANO Gate 
134 12-lnput NANO Gate, 3-State 
135 Quad Exclusive-OR/NOR Gate 
136 Quad Exclusive-OR, OC 

138 3-to-8 Decoder/Demultiplexer 
139 Dual 2-to-4 Decoder/Demultiplexer 
140 Dual 4-lnput NANO Line Driver 
145 BCD-to-Decimal Decoder/Driver, OC 
147 10-to-4 Priority Encoder 

148 8-to-3 Priority Encoder 
150 16-to-6 Multiplexer 
151 8-to-1 Multiplexer 
153 Dual 4-to-1 Multiplexer 
154 4-to-16 Decoder/Demultiplexer 

155 Dual 2-to-4 Decoder/Demultiplexer 
156 Dual 2-to-4 Decoder/Demultiplexer, OC 
157 Quad 2-to-1 Multiplexer 
158 Quad 2-to-1 Multiplexer 
160 Synchronous 4-Bit Decade Counter 

161 Synchronous 4-Bit Binary Counter 
162 Synchronous 4-Bit Decade Counter 
163 Synchronous 4-Bit Binary Counter 
164 8-Bit PISO Shift Register 
165 8-Bit PISO Shift Register 

166 
168 
169 
170 
172 

173 
174 
175 
180 
181 

8-Bit PISO Shift Register 
Decade Up/Down Counter 
Binary Up/Down Counter 
4 x 4 Register File, OC 
16-Blt Multiple Port Register File 

Quad D-Type Flip-Flop, 3-State 
Hex 0-Type Flip-Flop with Clear 
Quad D-Type Flip-Flop 
8-Bit Odd/Even Parity Checker 
4-Bit Arithmetic Logic Unit 

STD 

A 
A 
A 
A 
A 

A 

A 
A 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

A 

A 
A 
A 

A 

A 

A 

s 

A 
A 
A 

A 
A 
A 

A 
A 

A 
A 

A 
A 

A 

A A 
A A 
A 
A A 

182 Look-Ahead Generator A 
190 Decade Up/Down Counter A 
191 Binary Up/Down Counter A 
192 Decade Up/Down Counter A 
193 4-Bit Binary Up/Down Counter A 

194 4-Bit Bidirectional Shift Register A A 
195 4-Bit Parallel-Access Shift Register A A 
197 Presettable Binary Counter 

J%ae.Mt' ... ; .. · .. ::~.::: .. ,.:,.u,. --~•tW1%ll# fW :@i@@f}NMfMMM?i•• i!WfilHtWMtMtF 
199 8-Bit Universal Shift Register 

221 Dual Monostable Multivibrator A 
225 FIFO A 

nnn1mm tttm.1~\UiiJ.tlMtiliiillnimttllii# e ::Yrr·,.,······· •·•····················•::• :::••w;tn••• ······················Wit I mm; 
240 Octal 3-State Buffer · A 
241 Octal 3-State Buffer A 

•A Version; ••e Version; 

ml FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 
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LOGIC PRODUCTS 

HC/ HCT TECHNOLOGY SELECTION GUIDE 

DEVICE 
NUMBER 

363 
364 
365 
366 
367 

368 
373 
374 
375 
377 

Quad Bus Transceiver 
Quad Bus Transceiver 
Octal 3-State Buffer 
Octal Bus Transceiver 
8-to-1 Multiplexer, 3-State 

DESCRIPTION 

Dual 4-to-1 Multiplexer, 3-State 
Dual 4-Bit Addressable Latch 
Quad 2-to-1 Multiplexer, 3-State 
Quad 2-to-1 Multiplexer, 3-State 
8-Bit Addressable Latch 

Octal Latch, 3-State, MOS Compatible Outputs 
Octal D Flip-Flop, 3-State, MOS Compatible Outputs 
Hex Buffer with Common Enable, 3-State 
Hex Inverter with Common Enable, 3-State 
Hex Buffer, 4-Bit and 2-Bit, 3-State 

Hex Inverter, 4-Bit and 2-Bit, 3-State 
Octal Latch, 3-State 
Octal D Flip-Flop, 3-State 
Quad Latch 
Octal D-Type Flip-Flop with Enable 

•A Version; ••s Version; 

STD S 

A 
A 
A 

A 

A 
A 
A 

A 

A 

A 

A 
A 

CJ FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 
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LOGIC PRODUCTS 

HC/HCT TECHNOLOGY SELECTION GUIDE 

DEVICE 
NUMBER 

•A Version. ..B Version 

DESCRIPTION STD S 

CJ FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information. 

1 
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LOGIC PRODUCTS 

FUNCTION CROSS REFERENCE GUIDE 

The Function Cross Reference Guide is provided for customer reference only. It does not represent all the devices available 
from Signetics' Logic Division. 
The device number given is a base number. Check the Number Cross Reference Guide for the complete part number and 
availability. 

Inverters 
Hex Inverter 

Quad 2-lnput 
Quad 2-lnput, OC 
Quad 2-lnput, OC 
Quad 2-lnput, OC 
Triple 3-lnput 

Quad 2-lnput 
Quad 2-ln ut 

FUNCTION 

JK 

JK 

JK 

JK 

JK 

JK 

FUNCTION 

DEVICE NUMBER 

73 

76 

107 

109 

112 

113 

GATES 

DEVICE 
NO. 

04 
05 
06 
14 
16 

00 
01 
03 
26 
10 

FUNCTION 

NOR (Continued) 

Quad, OC 
Quad Exclusive OR-NOR 

02 
28 

DUAL FLIP-FLOPS 

CLOCK EDGE SET 

L_ 

L_ LOW 

'--
.s LOW 

L_ LOW 

L_ 

CJ Function not continued in this manual. Please check Technology Selection Guide for appropriate technology-FAST or CMOS 
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DEVICE 
NO. 

CLEAR 

LOW 

LOW 

LOW 

LOW 

LOW 

135 

50 
51 
54 
64 
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MULTIPLE FLIP-FLOPS 

Quad D 

Quad D. 3-State 

Hex D 

FUNCTION 

Hex D with Enable 

Octal D 

Octal D, 3-State 

Octal D, 3-State 
/ 

\ 

DEVICE NUMBER 

8T10 

174 

378 

273 

374 

RESET (LEVEL) 

LOW 

3;; z . ) < • ····•· ) .• t< x I \/ ? t > . . << ? 

Octal D, 3-State 8TS806 

Octal D, 3-State 

Octal D, 3-State, MOS Compatible Outputs 

8TS808 

364 

OTHER REGISTERS, REGISTER FILES 
FUNCTION DEVICE NUMBER BITS SERIAL ENTRY 

Quad 2 Port 298 4x2 

Quad 2 Port 398 4x2 

Quad 2 Port 399 4x2 

Register File, OC 170 4x4 

Multiple Port Register File, 3-State 172 16 

4 x 4 Register File, 3-State 670 4x4 

16 x 5 FIFO, 3-State 225 5 

• D = D type input, A = Asynchronous data input, S = Synchronous data input 

CLOCK EDGE 

s 
s 

s 
s 
s 

·········· 

PARALLEL ENTRY" 

2D (mux) 

2D (mux) 

2D (mux) 

4A 

3D (mux) 

4A 

58 

EllJ Function not continued in this manual. Please check Technology Selection Guide for appropriate technology-FAST or CMOS. 

OUTPUT 

True, Comp 
/ ... \ { 

True 

True 

True 

True 

True 

Comp 

.· 

!!I. \ < 
True 

Comp 

True 

CLOCK 

L. 

s 
s 
"L 

"L 

"L 

s 
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FUNCTION CROSS REFERENCE GUIDE 

SHIFT REGISTERS 

Parallel/Serial In/Serial Out Shift Right 94 4 D 2x4A (mux) s 
Parallel/Serial In/Serial Out Shift Right 165 8 D SA s 
Parallel/Serial In/Serial Out Shift Right 166 8 D as r 
Parallel/Serial In/Serial Out Shift Right 195 4 J,K 4S s 
Parallel/Serial In/Serial Out Shift Right 199 8 J, K as s 

S ~ Synchronous, A • Asynchronous 

ElJ Function not continued in this manual. Please check Technology Selection Guide for appropriate technology-FAST or CMOS. 
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FUNCTION CROSS REFERENCE GUIDE 

Quad D 
Quad D 

8-Bit Addressable 

FUNCTION 

LATCHES 

DEVICE NUMBER COMMON CLEAR (LEVEL) ENABLE INPUT (LEVEL) OUTPUT 

75 2 (H) True, Comp 1 
375 2 (H) True, Comp ~~5§ 

··: J~ {H)<:. \:>.·• ''\'\: :1h!l• .. </.: ... ··• .•·. 

259 LOW 

True 

li'u~>· ·· 
><ii~~ / . 

True 
True 
lhi& 
Comp 

1 (H) True 

:~H111~w~siiji~!~• i ···· · ··· · . \ \. 41¢4 . r : .}. r \ t'!l!lH<:·· · ·· ... · A.(~) >;!!'~ > 
8-Bit Addressable 
Octal, 3-State 
Octal Inverting, 3-State 

Octal Inverting, 3-State 
Octal, 3-State with MOS Compatible Outputs 

FUNCTION 

Quad 2-lnput 
Quad 2-lnput 

Quad 2-lnput, 3-State 
Quad 2-lnput, OC 
Dual 4-lnput 
Dual 4-lnput 
Dual 4-lnput 

:·.•·:•'.•t!l~··+i!!PW<•·:. r <•i••t.:·.t 
Dual 4-lnput, 3-State 
Dual 4-lnput, 3-State 
8-lnput 
8-lnput 

DEVICE NUMBER 

9322 
257 

258 
8234 
153 
352 

9309 

9334 LOW 
373 
533 

8TS807 
363 

MULTIPLEXERS 
ENABLE INPUT (LEVEL) 

1 (L) 
1 (L) 

1 (L) 

2 (L) 
2 

""L 

SELECT INPUTS 

1 
2 
2 
2 
2 

1 (L) 
1 (H) 
1 (H) 

1 (H) 
1 (H) 

True 
True 
Comp 

Comp 
True 

OUTPUT 

True 
True 

True 
True 

Comp 
Comp 
True, Comp 
Comp 
True, Comp 

IZI Function not continued in this manual. Please check Technology Selection Guide for appropriate technology-FAST or CMOS. 
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FUNCTION CROSS REFERENCE GUIDE 

COUNTERS 
FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY PRESETTABLE CLOCK EDGE 

~'~~···--· ·-··---· 
As ynchronous 90 2 x 5 "'L 
Asynchronous 290 2X5 I... 
Asynchronous 92 2 x 6 "'L 
Asynchronous 93 2x8 1-
Asynchronous 293 2 x 8 1-

~~"-·--·--

Asynchronous 176 2 x 5 A x 1-
Asynchronous 177 2X8 A x 1-
Asynchronous 197 '2 x 8 A x "'L 
Asynchronous 290 2 x 5 1-
Asynchronous 293 2 x 8 1-. 

Asynchronous 390 2 x 5 1-
Asynchronous 393 2x8 1-

490 2 x 5 "L 

S = Synchronous A = Asynchronous 

BJ Function not continued in this manual. Please check Technology Selection Guide for appropriate technology-FAST or CMOS. 
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FUNCTION CROSS REFERENCE GUIDE 

TRI-STATE BUFFERS, DRIVERS AND TRANSCEIVERS 
FUNCTION DEVICE NUMBER OUTPUT 

Quad Buffer 125 True 1 Quad Buffer 126 True 
Quad Bus Driver 8T09 
Quad Bus Transceiver 242 Comp 
Quad Bus Transceiver 243 True 

Quad Bus Transceiver 8T34 Comp 
Quad Bus Transceiver 8T126 Comp 
Quad Bus Transceiver 8T127 Comp 
Quad Bus Transceiver 8T128 True 
Quad Bus Transceiver 8T129 True 

Hex Buffer 365 True 
Hex Inverter 366 Comp 
Hex Buffer, 4-Bit and 2-Bit 367 True 
Hex Inverter, 4-Bit and 2-Bit 368 Comp 
Hex Buffer 8T95 True 

Hex Inverter 8T96 
Hex Buffer 

LEVEL TRANSLATORS 

PRIORITY ENCODERS 
FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT/OUTPUT (LEVEL) 

8-to-3 148 LOW Active-LOW 

10-to-4~ 147 Adiv"·LOW. 

1§1 Function not continued in this manuar. Please check Technology Selection Guide for appropriate technology-FAST or CMOS. 
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FUNCTION CROSS REFERENCE GUIDE 

DECODERS/DEMULTIPLEXERS 

1of8 
1of10 

1of10, OC 
1of10, OC 
1 of OC 

1of10 
1of10 

FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE (LEVEL) 

BUFFERS, DRIVERS AND RECEIVERS 

FUNCTION 

Dual 4-lnput NANO Line Driver 
Dual Line Driver (AND/OR) 
Dual EIA-232B/MIL Line Driver 

Dual EIA-232B/MIL Receiver 
Dual Line Driver for IBM 360/370 Interface 
Dual Line Receiver for IBM 360/370 Interface 
Hex Bus Receiver (DM8837) 

DEVICE NUMBER 

140 
8T13 
8T15 

8T16 
8T23 
8T24 
8T37 

OPEN COLLECTOR, BUFFERS, DRIVERS, AND TRANSCEIVERS 

FUNCTION DEVICE NUMBER 

Quad Bus Transceiver 8T38 
Quad Bus Transceiver 8T26 
Quad Bus Transceiver 8T28 
Hex Inverter 05 

Hex Inverter/Driver 06 
Hex Buffer/Driver 07 
Hex Buffer/Driver 16 
Hex buffer/Driver 17 

Octal Transceiver 621 
Octal Transceiver 622 
Octal Transceiver 641, 641-1 
Octal Transceiver 642, 642-2 

CJ Function not continued in this manual. Please check Technology Selection Gulde for appropriate technology-FAST or CMOS. 
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OUTPUT (LEVEL) 

Comp 

OUTPUT 

Comp 
True 

Comp 

Comp 
True 

Comp 
True 

True 
Comp 
True 

Comp 
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FUNCTION CROSS REFERENCE GUIDE 

MULTIVIBRATORS AND PHASE LOCKED LOOPS 

FUNCTION 

Monoatable Multlvlbrator 
Dual Ratrtggarabla Monoatable Multlvlbrator 
Dual Monoatabla Multlvlbrator 

ARITHMETIC FUNCTIONS 

FUNCTION 

DEVICE 
NUMBER 

121 
123 
221 

DEVICE 
NUMBER 

4-Blt Binary Full Adder, Ripple Carry 83 
4-Blt Binary Full Adder, Fut Carry 283 

W~~~i\~mlftJWJ!IHFJWlliNtl1f.itt~it&Wi\\!l!Wt 
4-Blt ALU 181 

4-Blt ALU 82$83 
Look Ahead Carry Generator 182 

COMPARATORS 
FUNCTION DEVICE NUMBER 

PAR ITV 
FUNCTION 

8-Bit Odd/Even Parity Checker 
8·Blt Parity Generator/Checker 
8-Blt Parity Generator/Checker 
9-Blt Odd/Even Parity Generator/Checker 

''!,!\':""''.' '• ··:,,:. '' •' •' •' 

DEVICE NUMBER 

180 
8262 

82$62 
280 

SPECIAL FUNCTIONS 
FUNCTION DEVICE NUMBER 

764 

l!\I Function not conllnued In Ihle manual. Pie- check Technology Selection Gulde for appropriete technology-FAST or CMOS. 
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LOGIC PRODUCTS 

QUALITY AND RELIABILITY 

SIGNETICS LOGIC QUALITY 

Signetics' Logic Division has put together a 
winning process for manufacturing ICs 
with built-in quality and reliability. We're 
striving to ship zero defects, and current 
quality levels demonstrate our commitment 
to this goal. Quality guarantees are contin· 
ually being reviewed to reflect the tangible 
improvements we have made. 

The digital ICs produced in the Logic Divi· 
sion must meet rigid criteria as defined 
by our design rules and evaluated in a thor· 
ough product characterization process. 
The capabilities of our manufacturing pro· 
cess are measured and the results evalu· 
ated and reported through our corporate· 
wide data base system, QA05. The SURE 
(Systematic Uniform Reliability Evaluation) 
program monitors the performance of our 
product in a variety of accelerated environ· 
mental stress conditions. All of these pro· 
grams and systems are intended to prevent 
product-related problems and to inform our 
customers and employees of our progress 
in achieving zero defects. 

RELIABILITY BEGINS WITH 
THE DESIGN 

Reliability and quality must begin with de· 
sign. No amount of extra testing or inspec· 
lion will produce reliable ICs from a design 
that is inherently unreliable. Signetics fol· 
lows very strict design and layout practices 
with its digital circuits. To eliminate the 
possibility of metal migration, current den· 
sity in any path cannot exceed 2 x 105 

amps/cm 2. Layout rules are followed to 
minimize the possibility of shorts, circuit 
anomalies, and SCA type latch-up effects. 
Numerous ground-to-substrate connec· 
tions are required to ensure that the entire 
chip is at the same ground potential, there· 
by precluding internal noise problems. 

PRODUCT CHARACTERIZATION 

Before a new design is released, the char· 
acterization phase must be completed so 
that the distribution of parameters result· 
ing from lot-to-lot variations is well within 
specified limits. Such extensive character· 
ization data also provides a basis for identl· 
fying unique application-related problems 
which are not part of normal data sheet 
guarantees. Characterization takes place 
from - 55'C to + 125'C and a + 10% 
supply voltage. 

QAOS 

The QA05 system collects the results of 
product assurance te~ting on all finished 
goods lots and feeds this data back to con· 
earned organizations where appropriate 
action can be taken. The QA05 reports EPA 
(Estimated Process Average) and AOQ 
(Average Outgoing Quality) results for elec· 
trical, visual/mechanical, hermeticity, and 
documentation audits. Data from this sys
tem is available on request. 

THE SURE PROGRAM 

The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod· 
ucts fr"m all Signetics' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced 
in 1964, has evolved to suit changing 
product complexities and performance 
requirements. 

The SURE Ill program has two major tune· 
tions: long-term accelerated stress perfor· 
mance audit and a short-term accelerated 
stress monitor. In the case of logic prod· 
ucts, samples are selected which represent 
all generic product groups in all wafer fabri
cation and assembly locations. A series of 
detailed specifications (3230·009X) defines 
the criteria by which sample selection and 
evaluation testing is conducted. 

THE LONG·TERM AUDIT 

One-hundred devices from each generic 
family are subjected to each of the follow· 
ing stresses every eight weeks: 

• High Temperature Operating Life: T1 = 
150'C, 1000 hours, static biased or dy· 
namic operation, as appropriate (worst· 
case bias configuration is chosen); 

• High Temperature Storage: T1= 150'C, 
1000 hours; 

• Temperature-Humidity Biased Life: B5'C, 
85% relative humidity, 1000 hours, static 
biased; 

• Temperature Cycling (Air·to·Air): - 65'C 
to + 150 'C, 1000 cycles. 

THE SHORT·TERM MONITOR 

Every other week a 50-piece sample from 
each generic family is run to 168 hours of 
pressure pot (15 psig, 121 'C, 100% satu
rated steam) and 300 cycles of thermal 
shock ( - 65 •c to + 150 'C). 

In addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package, by pin count and frame type. Fifty 
pieces are run on each. stress, in pressure 
pot to 96 hours, thermal shock to 300 
cycles. 

SURE REPORTS 

The data from these test matrices provides 
a basic understanding of product capabil· 
ity, an estimated failure rate resulting from 
each stress, and an indication of major fail
ure mechanisms. This data is compiled 
periodically and is available to customers 
upon request. 

RELIABILITY ENGINEERING 

In addition to the product performance 
monitors encompassed in the Logic SURE 
Program, Signetics' Corporate and Division 
Reliability Engineering departments sus· 
lain a broad range of evaluation and qualifi· 
cation activities. 

Included in the engineering program are: 

• evaluation and qualification of new or 
changed materials, assembly/wafer·fab 
processes and equipment, product de· 
signs, facilities and subcontractors; 

• device or generic group failure rate 
studies; 

• advanced environmental stress develop-
ment; 

• failure mechanism characterization. 

The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, 
more highly accelerated conditions and ex· 
tended durations typify the engineering 
projects. Additional stress systems such 
as biased pressure pot, power-temperature 
cycling, and cycle-biased temperature
humidity are also included in the evaluation 
programs. 

FAILURE ANALYSIS 

The SURE Program and the Reliability Engi· 
nearing Program both include failure anal· 
ysis activities and are complemented by 
Corporate, Divisional, and Plant Failure 
Analysis departments. These engineering 
units provide a service to our customers 
who desire detailed failure analysis sup· 
port, and they in turn provide Signetics with 
the technical understanding of the failure 
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WAFER 
FABRICATION 

AND TEST 

100% 
ELECTRICAL 

TEST 

OUTGOING QUALITY 
CONTROL 

SHIPMENT 

100% 
ELECTRICAL 

TEST 

Process Flows 
This diagram shows the process flow for all Signetics 
Logic integrated circuits. This includes TTL, Schottky, 
Low Power Schottky, Interface and FAST. 

Scanning Electron Microscope Control (SEM) 

Wafers are sampled daily by the Quality Control Laboratory from 
each fabrication area and subjected to SEM analysis. This process 
control reveals manufacturing defects such as contact and oxide 
step coverage in the metalization process which may result in 
early failures 

Die Sort Visual Acceptance 

Product is inspected for defects caused during fabrication. wafer 
testing. or the mechanical scribe and break operation. Defects 
such as scratches, smears and glassivated bonding pads are 
included in the lot acceptance criteria. 

Pre·Seal Visual Acceptance 
Product 1s inspected to detect any damage incurred at the die attach 
and wire bonding stations. Defects such as scratches. contamination 
and smeared ball bonds are included in the lot acceptance criteria. 

Symbolization 

Devices are marked with the device number and date code using 
laser marking equipment. This prevents part number mixing during 
later processing steps. 

Seal Tests 
Package sea! integrity 1s ensured by 100% fine and gross leak 
testing. 

1000/o Production Electrical Testing 

Every device 1s tested for functional and DC parameters at 25°C 
guard banded to assure performance over temperature Selected 
product lines receive 100% AC testing. Product assurance samphng 
is performed at room. hot and cold temperatures and includes 
AC/DC and tunct1onality. 

Burn··ln (Level B Option) 

Devices are burned in for 21 hours. T, = 175°C maximum. 

1000/o Production Electrical Testing 

Every device is tested for functional and DC parameters at 70°C. 
Selected product lines receive 1000/o AC testing. Product assur
ance' sampling is performed at room, hot and cold temperatures 
and includes AC/DC functionality. 

QA Guarantees 

A final QA inspection step guarantees the mechanical and electrical 
quality. Every shipment is sealed and identified by QA personnel. 



LOGIC PRODUCTS 

QUALITY AND RELIABILITY 

modes and mechanisms actually experi· 
enced in service. This information is essen
tial feedback, necessary for the continued 
assessment of the applicability of the 
stress conditions utilized to measure 
product performance. 

LOGIC PRODUCT QUALITY GOALS 
(1984-1986) 

ZERO DEFECTS PROGRAM 

Industry Requires Improved 
Product Quality 

In recent years United States industry, and 
particularly those of you who buy inte
grated circuits, has increasingly demanded 
improved product quality. We at Signetics 
believe you -have every right to expect qual
ity products. If you buy components from a 
quality conscious manufacturer, the reward 
can be summed up in the words, lower cost 
of ownership. 

Those of you who invest in costly test 
equipment and engineering to assure that 

ELECTRICAL 

1984 EPQ/AOQ Targets, PPM 150/100 
1985 EPQ/AOQ Targets, PPM 100/50 
1986 EPQ/AOQ Targets, PPM 50/10 

incoming products meet your specifica· 
lions have a special understanding of the 
cost of ownership. And your cost does not 
end there; you are also burdened with in· 
!lated inventories, lengthened lead times, 
and more rework. 

Signetics Understands 
Customers' Needs 

Signetics has long had an organization of 
quality professionals inside the operating 
units, coordinated by a corporate quality 
department. This organization provides 
leadership, feedback, and direction for 

This graph shows how dramatically electrical, mechanical, and visual defects 
have been reduced across all product lines. 

Defective Parts Per Million 

6.000 

4,000 

2.000 

AVERAGE 
OUTGOING 

QUALITY 

These improvements result from our empha· 
sis on defect prevention which allows us to 
build quality into the product during manu
facturing, instead of relying on screening 
and sampling to remove defective parts. 

The corresponding improvement in the esti
mated process quality {which measures the 
level of defective units produced during the 
manufacturing process prior to outgoing 
quality assurance) conciusively supports 
this fact. 

You benefit from improved and more consis· 
tent product conformance at lower product 
cost. 

1979 1980 1981 1982 1983 1984 1985 

VISUAL/MECHANICAL CUMULATIVE 

500/250 650/350 
300/100 400/150 
100/50 150/60 

achieving our high level of quality. Special 
programs are targeted on specific quality 
issues. For example, a program to reduce 
electrically defective units improved 
outgoing quality levels by an order of 
magnitude. 

In 1980 we recognized that in order to 
achieve outgoing levels on the order of 100 
PPM (parts per million), down from an in· 
dustry practice of 10,000 PPM, we needed 
to supplement our traditional quality pro· 
grams with one that encompassed all activ· 
ities and all levels of the company. Such 
unprecedented low defect levels could only 
be achieved by contributions from all em· 
ployees, from the R & D laboratory to the 
shipping dock. In short, a program that 
would effect a total cultural change within 
Signetics in our attitude toward quality. 

This new concept is based on the 14-step 
quality improvement program developed by 
Phil Crosby and outlined in his book Quality 
is Free. The program focuses on defect pre
vention as the means of attaining improved 
quality. 

Quality Pays Off for 
Our Customers 
Signetics' dedicated programs in product 
quality improvement, supplemented by 
close working relationships with many of 
our customers, have improved outgoing 
product quality more than twenty-fold. 
Today, many major customers no longer 
test Signetics circuits. Incoming oroduct 
moves directly from the receiving dock to 
the production line, greatly accelerati11g 
throughput and reducing inventories. Addi· 
tional customers have pared significantly 
the amount of sampling done on our prod· 
ucts. Others are beginning to adopt these 
cost-saving practices. 

We c!osely monitor the electrical, visual, 
and mechanical quality of all our products 
and review each return to find and correct 
the cause. Since 1981, over 90% of our 
customers report a significant improve· 
ment in overall quality. 

At Signetics, quality means more than 
working circuits. It means on-time delivery 
of the right quantity of the right product at 
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the agreed upon price. Our quality improve
ment programs extend out from the tradi
tional areas of product conformance into 
the administrative areas which affect order 
entry, scheduling, delivery, shipping, and 
invoicing. 

Ongoing Quality Programs 
at Signetics 
The "14-Step" Quality Improvement 
Program or "Do It Right the First Time" 

The intent of this innovative program is to 
change the perception of Signetics' em
ployees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, 
a point of view shared by technical and 
administrative functions equally, and, we 
are sure, welcomed by our customers. 

This program is company-wide and top 
down. It is personally led by President 
Charles Harwood who, with his staff, forms 
the corporate quality improvement team 
which implements corporate quality policy. 
Supporting the corporate quality improve
ment team are more than 40 quality im· 
provement teams representing every unit in 
the company, each led by the unit manager. 

Key components of the program are the 
Quality College, the "Make Certain" Pro
gram, Corrective Action Teams, and the 
Error Cause Removal System. 

Performance to Schedule 

S1gnet1cs· attention to adm1n1strat1ve quality 
has resulted 1n improved performance to 
schedule. Doing 1t right the !1rst time means 
on·t1me de11very 

On-Time Delivery 

PERCENT 

50 

40C....~~~~~~~~~~~~-' 

Quality College 
Almost continuously in session, the Qual
ity College is a prerequisite for all manage
ment and technical employees. The inten· 
sive two-day curriculum is built around the 
four "absolutes" of quality; colleges are 
conducted at company facilities through
out the world. More than 3000 employees 
have attended. 

"Making Certain" - Administrative 
Quality Improvement 

Signetics' experience has shown that the 
largest source of errors affecting product 
and service quality is found in paperwork 
and in other administrative functions. The 
"Make Certain" program focuses the atten
tion of management and administrative per
sonnel on error prevention, beginning with 
each employee's own actions. 

This program promotes defect prevention 
in three ways: by educating employees as 

Signetics is Organized for Quality 

Managing Cultural Change -
The "14·Step" Program 
Quality College 
Quality Improvement Teams 
"Make Certain · Program 
Corrective Action Teams 
Error Cause Removal System 

Enginel!ring Quality into the Product 
SURE Program 
Manufacturing Plant Product 

Monitoring 
Qualification Programs 
Vendor Certification Programs 
Product Quality Program 

Supporting Quality Maintenance 
Product Line 
Quality and Reliability Assurance 
Corporate Quality and Rel1abll1ty 
Failure Analysis Laboratories 
Reliab1!1ty Data Base 

1980 1981 , 982 1983 198~ Stat1st1cal Quality Control 

2·4 

to the impact and cost of administrative 
errors, by changing attitudes from accept· 
Ing occasional errors to one of accepting a 
personal work standard of zero defects, 
and by providing a formal mechanism for 
preventing errors. 

Corrective Action Teams 

Employees with the perspective, knowl
edge, and necessary skills are formed into 
ad hoc groups called Correction Action 
Teams. These teams, the major force within 
the company for quality improvement, re· 
solve administrative, technical and manu· 
facturing problems. 

Error Cause Removal (ECR) System 

The ECR System permits our employees to 
report to management any impediment to 
doing their job right the first time. Once re· 
ported, management is obliged to respond 
promptly with a corrective program. Doing 
it right the first time in all company activ
ities produces lower cost of ownership 
through product defect prevention and in 
all other ways meets our customers' 
expectations. 

Product Quality Program 
To reduce defects in outgoing products to 
nearly immeasurable levels, we created the 
Product Quality Program. This is managed 
by the Product Engineering Council, a task 
force composed of the top product engi· 
nearing and test professionals in the com· 
pany. This group: 

1. Sets aggressive product quality im
provement goals. 

2. Provides corporate-level visibility and 
focuses on problem areas. 

3. Serves as a corporate resource for any 
group requiring assistance in quality 
improvement. 

4. Drives quality improvement projects. 

As a result of this aggressive program, 
every major customer who reports back to 
us on product performance is reporting sig· 
nificant progress. 

Standard Quality Programs 
"SURE" - The acronym stands for Sys· 
tematic Uniform Quality Evaluation and is 
an ongoing product evaluation first intro
duced in 1964. This activity provides our 
customers and us with an ongoing view of 
reliability performance of all generic fami
lies of Signetics' products. 

Product Monitor - Each manufacturing 
facility monitors its generic product groups 
with short-term stress tests, pressure pot 
and thermal shock. These tests are per
formed weekly, and performance trends are 
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monitored to ensure that unwanted pro
cess deviations are spotted quickly and 
corrected before appearing in products 
received by our customers. 

Quallflcatlon - Formal qualification proce· 
dures are required for all new or changed 
products, processes and facilities. These 
procedures ensure the high level of product 
reliability our customers expect. New facili· 
ties are qualified by the corporation and by 
the quaiity organizations of the product line 
that will operate the facility. After qualifica· 
lion, products manufactured by the new 
facility are subjected to highly accelerated 
environmental stresses to ensure that the 
products can meet rigorous failure rate re
quirements. New or changed processes are 
qualified similarly. 

Failure Analysls - This vital function is 
conducted by product line and plant failure 
analysis units coordinated through the cor· 
porate failure analysis group, a part of 
corporate reliability engineering. Our ten 
failure analysis groups will be expanded to 
16 by the end of 1984 in our ongoing effort 
to accelerate and improve our understand· 
ing of product failure mechanisms. 

Rellablllty Data Base - This computerized 
data base contains product reliability infor
mation collected from around the world. It 
is updated and published quarterly in "Sig· 
netics Product Reliability Summary." 

Many customers use this information in 
lieu of running their own qualification tests, 
thereby eliminating time-consuming and 
costly procedures. 

Vendor Cartlficatlon Program - Our ven
dors are taking ownership of their own 
product quality by establishing improved 
process control and inspection systems. 
They subscribe to the zero defects philoso
phy. Progress has been excellent. Through 
intensive work with vendors, we have im· 
proved our lot acceptance rate on incoming 
materials as shown in the graph. Simultane· 
ously, waivers of incoming material have 
been eliminated. 

Higher incoming quality material to us 
ensures higher outgoing quality products 
for you. 

Quality and Reliability 
Organization 
Quality and reliability specialists at the 
product-line level are involved in all aspects 
of the product, from design through every 
step in the manufacturing process, and pro· 
vide product assurance testing of outgoing 
product. A separate corporate-level group 
provides direction and common iacilities. 

Quality and Rellablllty Functions 

• Manufacturing quality control 
• Product assurance testing 
• Laboratory facilities - failure analysis, 

chemical, metallurgy, thin film, oxides 
• Environmental stress testing 
• Quality and reliability engineer•ng 
• Customer liaison 

Lot Acceptance Rate 
from Signetics' Vendors 

80.5% 

1980 1981 1982 1983 

Communicating with Each Other 
For Information on Slgnetlcs' quality pro
grams or for any question concerning prod
uct quality, the field representative In your 
area will provide you with the quickest ac
cess to answers. Or, write on your letter· 
head directly to the Corporate Director of 
Quality at the corporate address shown at 
the back of this data manual. 

We are dedicated to preventing defects. 
When product problems do occur, we want 
to know about them so we can eliminate 
their causes. We are committed to zero 
defects. Here are some ways we can help 
each other; 

• Provide us with one informed contact 
within your organization. This w1il estab· 
lish continuity and build confidence 
levels. 

• Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can help prevent 
problems before they occur. 

• Test correlation data is very useful. line· 
pull information and field failure reports 
also help us improve product perfor
mance. 

• Provide us with as much specific data on 
the problem as soon as possible to 
speed analysis and enable us to take cor· 
rective action. 

• An advance sample of the devices in 
question can start us on the problem 
resolution before physical return of ship· 
ment. 

ri'1is teamwork with you will allow us to 
acl1ieve our mutual goal of improved prod· 
;ict quality. 
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INTRODUCTION 
The TTL Logic devices described in this 
data manual differ widely In function, com· 
plexity and performance, but their elec
trical input and output characteristics are 
very similar and are defined and tested to 
guarantee compatibility. The data sheets 
that make up this book cover four major 
categories of TTL circuits and a series of 
TTL compatible interface products. 

The oldest TTL product category is the 
gold-doped double-diffused type which is 
made up of the 54/7400 family of devices. 
This family reflects the same performance 
ranges and differ only in functions and pin 
configuration. 

The remaining two categories of products 
are fabricated with a non-saturating 
Schottky clamped transistor technique. 
The 54S/74SOO family of TTL products are 
very high performance, high power 
devices. The most popular TTL category is 
the 54LS/74LS Low Power Schottky lam· 
ily. These products feature the perform· 
ance of the 54/74 family at about 1/4 the 
power. 

ABSOLUTE MAXIMUM RATINGS 
The absolute maximum ratings constitute 
limiting values above which serviceability 
of the device may be impaired. Provisions 
should be made In system design and test· 
Ing to limit voltages and currents as 
shown below. 

ABSOLUTE MAXIMUM RATINGS 
PARAMETER 

V cc supply voltage, continuous (Note a) 
Input voltage, continuous (Notes a and b) 
lnpu) current, continuous 
Voltage applied to HIGH outputs (Note a) 

OPERATING TEMPERATURE 
AND VOLTAGE RANGES 
The nominal supply voltage (Vee) for all 
TTL circuits is +5.0 volts. Commercial 
grade parts are guaranteed to perform 
with a:t5% supply tolerance (:t250mV) 
over an ambient temperature range of o•c 
to 70"C. 

The Military grade parts are guaranteed to 
perform with a ±10% supply tolerance 
(:t500mV) over an ambient temperature 
range of-55"C to+125"C. 

The actual junction temperature can be 
calculated by multiplying the power dissi· 
pation of the device with the thermal resis· 
lance of the package and adding it to the 
measured ambient temperature TA or pack
age (case) temperature T0 . The thermal re· 
sistance for the various packages in which 
the TTL products are offered is specified 
with the Package Information in Section 7 
of this manual. 

GENERAL TTL CIRCUIT 
CHARACTERISTICS 
All TTL products are derived from a com
mon NAND logic structure. The NAND cir· 
cult is actually five subcircuits as shown 
in Figure 1 and each performs a separate 
function. The Input circuit (1) is an AND 
gate usually fabricated with a multi
emitter transistor which characterizes TTL 
technology. Many Schottky processed cir· 
cults have been designed with PN P or 
diode Inputs In order to optimize the 
speed/power performance of the circuits. 

54/74 

7.0V 

NANO Gate Example 

vcc 

OUTPUT 

•Number of inputs depends -=-
on the gate. 

Figure 1 

The phase splitter (2) provides the inver· 
sion and amplification in the circuit. It 
determines whether the outputs are active 
level HIGH or active level LOW. The level 
shifter (3) provides noise Immunity be· 
tween the HIGH and LOW output levels, 
and minimizes the possibility of having 
both HIGH level driver (4) and LOW level 
driver (5) on simultaneously. 

54S/74S 54LS/74LS 

7.0V 7.0V 
- 0.5V to + 5.5V - 0.5V to + 5.5V - 0.5V to + 7.0Vlbl 

- 30mA to + 5mA - 30mA to + 5mA -30mA to + 1mA 
-0.SV to Vee - O.SV to 7.0V -0.5V to Vee 

Voltage applied to "off" Open Collector outputs - 0.5V to 7.0V - 0.5V to 7.0V - 0.5V to 7.0V 
(Notes a and c) 

Current into LOW standard output, continuous 30mA 40mA 15mA 
Current into LOW buffer output, continuous 80mA 100mA 50mA 

Operating free air temperature range (Mil) - 55°C to + 125"C 
Operating free air temperature range (Com'I) o•c to + 1o·c 
Storage temperature range -ss·c to + 1so·c 

NOTES 

a. Voltages are referenced to device ground terminal. 

b. LS devices are generally limited to 7.0V minimum Input voltage. Exceptions are called out on individual product data sheets. 

c. Some open collector devices are specially processed to handle higher output voltages of from 1 SV to 30V. The Absolute Maximum voltage for these devices Is 10% 
over the specified Vour test condition. 
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TTL INPUT CONFIGURATIONS 

a. MULTIPLE EMITTER TRANSISTOR 

b. PN DIODE INPUT WITH 
KICKER TRANSISTOR Qk 

•cc 

The level shifter (3) and HIGH level driver 
(4) combine to form an emitter follower cir
cuit that tracks the voltage at the collector 
of the phase splitter. This circuit is usually 
designed to drive very heavy capacitive 
loads so that the initial rise time of the 
output is determined primarily by the rise 
time at the phase splitter collector. The 
LOW level driver (5) is usually a saturating 
transistor for the gold doped process 
devices, or a Schottky diode clamped tran
sistor for the Schottky processed devices. 
These output transistors are designed to 
sink the rated fan-out current which char
acterizes the various TTL families. 

Input Circuits 
The input circuits as described above are 
basically AND gate configurations design
ed with multiple-emitter NPN transistors 
(MET), substrate PNP transistors, or var· 
ious junction and Schottky diodes as 
shown in Figure 2. All of the circui.t con
figurations have very high impedance in 
the HIGH state. When the input votlage is 
above the circuit threshold voltage, all of 
the inputs act like reversed biased diodes. 

3·2 

c. SUSBRATE PNP INPUT TRANSISTOR 

.-------.--- •cc 

d. DIODE CLUSTER INPUTS 

•cc 

The MET transistors are actually operated 
in the inverse mode, but the gain is so low 
there is very little current flowing into the 
devices. 

The LOW level input impedance of the 
MET and diode inputs is determined by 
the internal pull-up resistor. This resistor 
is nominally 2K!l for 54S/74S inputs, and it 
is 16K!l to 20K!l for the 54LS/74LS inputs. 
Some 54LS/74LS buffer devices have sub
strate PNP inputs which exhibit very high 
impedance at both HIGH and LOW input 
logic levels. This is used to minimize the 
input load factor and produce better out
put drive and performance. 

The inputs to all Signetics TTL devices 
have clamp diodes to ground to minimize 
negative ringing effects. These diodes are 
designed to operate in the ac mode and 
cannot handle heavy de currents for long 
periods. 

Output Circuits 
The output circuit configurations used for 
the TTL products in this manual are shown 
in Figure 3. The basic advantages and dis· 

advantages of each configuration are 
given for reference. The different circuits 
are used to optimize the functional and 
performance requirements of the various 
devices, and are not necessarily restricted 
to individual TTL families: The pull-down 
circuit (not shown) on the base of the LOW 
level driver is usually a resistor which 
provides a means of turning off the output 
transistor. The majority of the 54S/74S and 
54LS/74LS devices use a resistor-transis· 
tor network which acts to square-up the 
V1N-VouT transfer characteristics of the 
device. 

A resistive pull-up can be added to any 
TTL output circuit increasing VoH to 
almost Vee. but only circuits "c," "d," and 
"e" can be pulled higher than Vee. e.g., to 
+ 7.0V for driving MOS circuits. Config
urations "a" and "b" have a diode associ
ated with the resistor at the output which 
clamps the output one diode drop above 
Vee· This is an important consideration in 
large systems where sections might be 
powered down (Vee= 0). In this state, the 
outputs of circuits "a': and "b" represent 
a very low impedance at a fairly low volt
age ( < 1.0V), while the outputs of circuits 
"c,'' "d,'' and "e" represent a high impe
dance and thus a logic HIGH, more appro
priate for isolation from the rest of the 
system. 

The output impedance of a typical TTL 
device in both the LOW and HIGH state is 
shown in Figure 4. In the LOW state, the 
output impedance is determined by a sat
urated transistor (about BO to 100). How
ever, at very high sinking current, espe
cially at low temperaturs, the output 
device is not able to stay in saturation and 
the output impedance rises as shown. 

When switching from the LOW to the 
HIGH state, the totem-pole output struc
ture provides a low output impedance 
capable of rapidly charging capacitive 
loads. However, charge and discharge cur
rents must also. flow through the Vee and 
the ground distribution networks. The Vee 
and ground lines should therefore be 
short and adequately decoupled. 

3·State Outputs 
Some of the buffers and registers have 
3-state outputs designed for "busing." 
This type of output electrically performs 
as a totem-pole output with the additional 
feature that the output may be disabled, 
neither sinking nor sourcing current. The 
3-state outputs are designed to be tied 
togetner, but they are not designed to be 
&Clive simultaneously. In order to mini
mize noise and protect the outputs from 
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TTL OUTPUT CONFIGURATIONS 

a. DARLINGTON 

ADVANTAGE: 
High ac drive capability 
voH = Vee - Vee at to = o 
Small size (transiators share one common isolation) 

DISADVANTAGE: 
Output cannot be pulled higher than one diode drop ab:>ve Vee 

b. 2·STAGE EMITTER FOLLOWER ("DARLINGTON SPLIT") 

vcc 

{{ 
\ 

ADVANTAGE: 
High ac drive capability 

VoH "' Vee - VeE at 10 "" o 

DISADVANTAGE: 
Larger than circuit A 
Output cannot be pulled higher than one diode drop above Vee 

c. DARLINGTON WITH RESISTOR TO GROUND 

vcc 

d. TRANSISTOR-DIODE 

vcc 

e. OPEN COLLECTOR 

J ~-. 

ADVANTAGE 
High ac drive capability 
Lower VQH = (Vee - 2 Vsel increases speed 
Outputs can be pulled higher than vcc 

DISADVANTAGE: 
Higher dissipation 
Lower noise immunity m the HIGH state 

ADVANTAGE: 
Lowest power t:onsumption 
Small size 
Outputs can be pulled higher than VCC 

DISADVANTAGE: 
Less ac drive capability 

ADVANTAGE: 
Bu&Sabie, ahl.Z~'<'~. collector ANOing (Wired··OR) 

DISADVANTAGE.: 
High output impedance In the HIGH state 
Stow, especially with capacitive loading 
Requires additional resistor 

Figure 3 

TYPICAL INPUT /OUTPUT 
CHARACTERISTICS 

l"'PUT 

-30 

-20 

-10 

! 1 2 ! 3 VOLTS 

INPUT 
CLAMP 
DIODE 

mA 

60 

701 
801 

mA 

OUTPUT 

NORMAL 
OPERATING 
REGION 

FIGURE 4 

VOLTS 

04NOT 
SATURATED 

excessive power dissipation, only one 
3-state output should be active at any 
time. 

DESIGN CONSIDERATIONS 

The properties of high speed TTL logic cir
cuits dictate that some care be used in the 
design and layout of a system. Some gen· 
eral "design considerations" are included 
in this section. This is not intended to be a 
thorough guideline for designing TTL sys
tems, but a reference for some of the con· 
straints and techniques to be considered 
when designing the system. 

3.3 
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Mixing 54/74 and 54LS/74LS Is less restrlc· 
tlve, and the overall system design need 
not be so elaborate. Standard two sided 
PC boards can be used with good, well de· 
coupled power and ground grid systems. 
The signal transitions are slower and 
therefore generate less noise. However, 
good high speed design techniques are 
still required, especially when working 
with counters, registers, or other devices 
with memory. 

Clock Pulse Requirements 
Most TTL flip·flop circuits are master· 
slave devices which makes their clock in· 
puts level sensitive. This is an improve· 
ment over ac coupled clock inputs, but it 
does not make the devices fully insensi· 
live to clock edge rates. The de level at 
which the data in the master (input sec· 
lion) is transferred to the slave (output 
section) is the normal threshold voltage 
for the devices. For most Signetics TTL 
devices this level is 1.4V at 25°C, and it 
changes at a rate of about -4mV/°C. 

When the clock input reaches the thresh· 
old voltage, the internal gates and the 
changing outputs start to dump current in· 
to the ground lead of the device. If there 
are enough internal gates or loaded out· 
puts changing at the same time, the chip 
ground reference level (and therefore the 
clock input reference level) can rise by as 
much as 500mV. This ground noise is the 
algebraic sum of the internal and external 
ground plane noise. If the clock input of a 
positive edge triggered device is at or near 
the threshold of the device during the 
ground noise transient period, it is quite 
possible for the internal device to receive 
multiple clock pulses. 

For this reason the rise time on positive 
edge-triggered devices should be less 
than the nominal clock to output delay 
time measured between the O.BV and 2.0V 
levels of the clock driver. This edge rate is 
obtainable from almost any Signetics TTL 
device of the same family, as long as it is 
driving no more than rated fan out and no 
more than 12 to 16 inches of line. When 
clock pulses are distributed on lines over 
16 inches long, all of the clock inputs 
should be clustered at the receiving end of 
the line to avoid reflection problems at the 
driving end. 

Special Note 

Some of the Signetics Counters and reg is· 
tars have been designed with a special 
clock buffer that includes a small amount 
of hysteresis to minimize clock edge rate 
and noise problems. The LS160A, LS161A, 
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LS162A, LS163A, LS364, and LS374 all 
have the special clock buffers to increase 
their tolerance of slow positive clock 
edges and heavy ground noise. 

TTL OUTPUTS TIED TOGETHER 
The only TTL outputs that are designed to 
be tied together are open collector and 
3-state outputs. Standard TTL outputs 
should not be tied together unless their 
logic levels will always be the same; either 
all HIGH or all LOW. When connecting 
open collector or 3-state outputs togeth· 
er some general guidelines must be 
observed: 

Open Collector 
These devices must be used whenever 
two or more OR-tied outputs will be at 
opposite logic levels at the same time. 
These devices must have a pull-up resistor 
(or resistors) added between the OR-tie 
connector and Vee to establish an active 
HIGH level. Only special high voltage buf· 
fers can be tied to a higher voltage than 
Vee· The minimum and maximum size of 

LOAD CIRCUIT 1 

vee 

CT = Total Capacitance 

SWITCHING DELTA FOR 
TURN ON OELAY (iltpHLl 
ANY INPUT TO OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) 

o'--.«::--'~'"--"-~'--..J...--'~'"--J 
0 20 40 60 80 100 120 140 160 180 

Cr - LOAD CAPACITANCE ~ pf 

the pull-up resistor is determined as 
follows: 

R(Min)= Vec(Max)-VoL 
loL - N2(11L) 

R(Max)= Vec(Min)-VoH 
N1(1oH) + N2(11H) 

where: l0t: =Minimum loL guarantee or 
OR·tied elements. 

N2(1 1L)= Cumulative maximum input LOW 
current for all inputs tied to OR· 
tie connection. 

N1(1oH) =Cumulative maximum output 
HIGH leakage current for all out· 
puts tied to OR·tie connection. 

N2(1 1H)= Cumulative maximum input 
HIGH leakage current for all in
puts tied to OR-tie connection. 

If a resistor divider network is used to pro· 
vide the HIGH level, the R(Max) must be 
decreased enough to provide the required 
(VoH/R(pull·down)) current. 

Minimum propagation delay results when 
the minimum value of external pull-up re
sistor is used in Load Circuit 1, Figure 5. 

LOAD CIRCUIT 2 LOAO CIRCUIT 3 

vee vee 

•• 
AE = 1.SR 

SWITCHING DELTA FOR 
TURN OFF DELAY (illpLH) 
ANY INPUT TO OUTPUT, 

VERSUS LOAD CAPACITANCE (CT) 

5 30 

~ 25!---t--+~+--J.'~t---+
~ 
~ 20>--+--+~ ...... -t---i__.o'+ 

~ 15!---!---+7-+--·-¥'--1-7"~~ 
~ 

20 40 so 80 100 120 140 160 180 

CT - LOAD CAPACITANCE - pf 

Figure 5 
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Diodes should be fast recovery 1 N4376 or 
equivalent. External pull-up resistor Load 
Circuits 2 and 3 give progressively slower 
propagation delays. 

3·STATE OUTPUTS 
3-State Outputs are designed to be tied 
together, but they are not designed to be 
active simultaneously. In order to mini· 
mlze noise and protect the outputs from 
excessive power dissipation, only one 
3-state output should be active at any 
time. This generally requires that the Out· 
put Enable signals be non-overlapping. 
When TTL decoders are used to enable 
3-state outputs, the decoder should be 
disabled while the address Is being 
changed. Since all TTL decoder outputs 
are subject to decoding spikes, non· 
overlapping signals cannot normally be 
guaranteed when the address Is changing. 

Since most 3-state Output Enable signals 
are active LOW, shift registers or edge· 
triggered storage registers provide good 
Output Enable buffers. Shift registers with 
one circulating LOW bit, like the "164" or 
"194" are Ideal for sequential enable 
signals. The "174" or "273" can be used to 
buffer enable signals from TTL decoders 
or microcode (ROM) devices. Since the 
outputs of these registers will change 
from LOW-to-HIGH faster than from HIGH· 
to-LOW, the selection of one device at a 
time is assured. 

POWER SUPPLY DECOUPLING 
Power supply capacitance decoupling is 
required for any TTL system. Generally 
0.01µF per synchronously driven gate and 
at least 0.1µF for each 20 gates is required 
regardless of synchronization. Counters 
and shift registers are especially suscep· 
tible to power and ground line noise. They 
should be decoupled with a 0.1µF capaci· 
tor for each eight internal flip-flops, or one 
capacitor for each two devices put as 
close as possible to the devices. Buffers 
and line drivers should be heavily de· 
coupled at the driver power pins, due to 

the large current transients needed to 
charge and discharge the lines. 

On-Board Regulatlon 
In most digital systems, there Is a large 
current requirement, and the current sup· 
plied usually comes from a main supply. 
TTL logic tends to generate current spikes 
during switching due to the overlap In con· 
ductlon of both upper and lower transls· 
tors, thus creating V cc noise. An on-board 
regulator would not only regulate the 
power supplied ot the circuits on-board, 
but also would Isolate the noise otherwise 
propagated to the reset of the system. 
Systems designed using this technique 
would not need tight regulation on the 
main power supply. 

LINE DRIVING AND RECEIVING 
Open wire connections between TTL cir· 
cults should not be bundled, tied, or 
routed together. Instead, point-to-point 
wiring should be used, preferably above a 
ground plane which reduces coupling be· 
tween conductors. 

Single line wire Interconnections should 
not exceed two feet; for wires longer than 

TTL DRIVING TWISTED PAIR 

Ro = CHAR.ACTERISTIC 

IMPEDANCE OF LINE 

15 Inches, a ground plane Is essential to 
provide adequate system performance. 
Over 2-foot twisted pairs or coaxial cable 
should be used. The characteristic Impe
dance of an open wire over a ground plane 
Is about 150!l, while for twisted pairs of 
#26 wire the Impedance Is about 120!l. For 
added protection against crosstalk, coax
ial cables can be used but coaxial cables 
having very low characteristic impedances 
are difficult to drive. For best perform· 
ance, coaxial cables with a characteristic 
Impedance R0 of 100!l should be used. 
Resistive pull-ups at the receiving end can 
be used to Increase noise margins. If 
reflection effects are unacceptable, the 
line must be terminated In Its characterls· 
tic Impedance. One method is shown in 
Figure 6 where the output of the line Is 
tied to Vee through a resistor equivalent to 
the characteristic impedance of the line. 
Therefore, Ro is fairly small, and the 
driving gate must sink the current through 
it in addition to the current from the inputs 
being driven. Terminating the line in a 
voltage divider with two resistors, each 
twice the line impedance, reduces the 
extra sink current by 50%. It is preferable 
to dedicate gates solely for line driving if 
the line length is in excess of five feet. 

vec Vee 

RoirlRRAB 

OUT 

ENABLE STROBE 

RA = RB = 2Zo 

Ro= zo 

Figura 6 
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Clamp Diode Effect on Negative 
Input Voltages 
All Slgnetics TTL circuits are provided 
with clamp diodes on the device inputs to 
minimize negative ringing effects. These 
diodes should not be used to clamp nega
tive de voltages or long duration negative 
pulses especially for 54LS/74LS product. 
If the input voltage of an LS device is 
taken more than 0.5 volts negative (refer· 
enced to the device ground terminal) for 
more than 0.5 micro-seconds, ii is pos· 
sible to activate a parasitic circuit com· 
ponent which can cause the HIGH level 
output of that gate to degrade sufficiently 
to cause a logic error. 

Disposition of Unused Inputs 
Electrically open inputs degrade ac noise 
immunity as well as the switching speed 
of a circuit. To optimize performance, 
each input must be connected to a low 
impedance source. Unused active HIGH 
NOR or OR inputs must be returned to 
ground or a LOW level output. Unused ac· 
live HIGH NANO or AND inputs should be 
maintained at a voltage greater than 2.7V, 
but not exceeding the Absolute Maximum 
Rating. This eliminates the distributed 
capacitance associated with the floating 

·input, bond wire, and package lead, and 
ensures that no degradation will occur in 
the propagation delay times. 

Possible ways of handling unused inputs 
are: 

1. Connect the unused active LOW inputs 
of the TTL devices to ground. Theactive 
HIGH inputs should be tied through a 
resistor of from 1 K to 10Kll to Vee- The 
unused active HIGH LS inputs can be 
tied directly to Vee. as long as the leads 
are very short and the supply Is ade· 
quately decoupled. 

2. Connect the unused HIGH input to the 
output of an unused gate that is forced 
HIGH. 

3. Tie unused NANO or AND Inputs (multi· 
emitter inputs) of non-LS devices to a 
used input of the same gate, provided 
the HIGH level fan out of the driving cir· 
cult is not exceeded. Note that the 
LOW level fan out is not Increased by 
this connection because the inputs 
share a common base pull-up resistor. 

NOTE 

For54LSl74LS devices do not connect multiple inputs of 
a common gate together. This would Increase the input 
coupling capacitance and reduce the ac noise immunity. 
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Unused Gates 
It Is recommended that the outputs of 
unused gates be forced HIGH by tying a 
NANO gate Input or all NOR gate Inputs to 
ground. This lowers the power dissipation 
and supplies a logic HIGH at the gate out· 
put which can be used at unused Inputs to 
other gates. 

Increasing Fan Out 
To Increase fan out, Inputs and outputs of 
gates on the same package may be paral· 
leled. It Is advisable to limit the gates be· 
Ing paralleled to those In a single package 
to avoid large transient supply currents 
due to different switching times of the 
gates. This Is not detrimental to the 
devices, but could cause logic problems If 
the gates are being used as clock drivers. 

Isolation Diodes 
NEVER REVERSE THE Vee AND GROUND 
POTENTIALS. Catastrophic failure can 
occur If more than 100mA is conducted 
through a forward biased substrate (Isola· 
lion) diode. 

Input Loading and Output Drive 
Characteristics 
The logic levels of all the TTL products are 
fully compatible with each other. How· 
ever, the Inputs loading and output drive 
characteristics of each of these families is 
different and must be taken into consider· 
atlon when mixing the TTL families In a 
system. Table I shows the relative drive 
capabllltles of each family for the Com
mercial temperature and voltage ranges. 
For Military ranges the 74LS drive capabilities 
must be cut in half. You will note that the 74LS 
Buffers have three times the drive capability of 
the standard 74LS devices; in fact, they can 
drive more loads than any other non-buffer TTL 
device. 

Mixing TTL Famllles 
Most TTL families are intended to used to
gether, but this cannot be done indiscrimi
nately. Each family of TTL devices has unique 
input and output characteristics optimized to 
get the desired speed or power features. Fast 
devices like 54S/74S and 54/74F are designed 
with relatively low input and output impe
dances. The speed of these devices is deter
mined primarily by fast rise and fall times inter
nally as well as at the input and output nodes. 
These fast transitions cause noise of various 
types in the system. Power and ground line 
noise is generated by the large currents 
needed to charge and discharge the circuit and 
load capacitances during the switching transi
tions. Signal line noise is generated by the fast 
output transitions and the relatively low output 
impedances, which tend to increase reflec
tions. 

The noise generated by these 54S/74S and 
54/74F devices can only be tolerated in sys
tems designed with very short signal leads, 
elaborate ground planes, and good, well de
coupled power distribution networks. Mixing 
the slower TTL families like 54/74 and 54LS/ 
7 4LS with the higher speed families is also 
possible but must be done with caution. The 
slower speed families are more susceptible to 
induced noise than the higher speed families 
due to their higher input and output impe
dances. The low power Schottky 54LS/7 4LS 
family is especially sensitive to induced noise 
and must be isolated as much as possible from 
the 54S/74S and 54/74F devices. Separate or 
isolated power and ground systems are re
commended, and the LS input signal lines 
should not run adjacent to lines driven by 54S/ 
7 4S and 54/7 4F devices. 

NUMBER OF LOADS DRIVEN 

DRIVING 8200 
DEVICE AND 

74F 74LS 74 74S 9300 82500 

74F 33 50 12.5 10 12 50 
74F Buffer 106 160 40 32 40 160 
74LS 13 20 5 4 5 20 

*74LS Buffer 40 60 15 12 15 60 
74 26 40 10 8 10 40 
74 Buffer 78 120 30 24 30 120 
748 33 50 12.5 10 12 50 
74S Buffer 100 150 37.5 30 37 150 
8200 & 9300 26 40 10 8 10 40 
82500 33 50 12 10 12 -~ 

*The 74LS Buffers include 3-state outputs except LS253 & LS670 



LOGIC PRODUCTS 

TTL USER'S GUIDE 

DC SYMBOLS AND DEFINITIONS 
Voltages - All voltages are referenced to ground. Negative voltage 
limits are specified as absolute values (i.e., -10V is greater than 
-1.0V). 

Vee 

VIK 

VoH(Min 

VT+ 

VT-

Supply voltage: The range of power supply volt
age over which the device is guaranteed to oper
ate within the specified limits. 

Input clamp voltage: The most negative voltage at 
an input when the specified current is forced out of 
that input terminal. This parameter guarantees the 
integrity of the input diode intended to clamp nega
tive ringing at the input terminal. 

Input HIGH voltage: The range of input voltages 
recognized by the device as a logic HIGH. 

Minimum Input HIGH voltage: This value is the 
guaranteed input HIGH threshold for the device. 
The minimum allowed input HIGH in a logic sys
tem. 

Input LOW voltage: The range of input voltages 
recognized by the device as a logic LOW. 

Maximum Input LOW voltage: This value is the 
guaranteed input LOW threshold for the device. 
The maximum allowed input LOW in a logic sys
tem. 

Measurement voltage: The reference voltage 
level on ac waveforms for determining ac perfor
mance. Usually specified as 1.5V for most TTL 
families, but 1.3V for the Low Power Schottky 
54LS 17 4LS family. 

Output HIGH voltage: The minimum guaranteed 
HIGH voltage at an output terminal for the speci
fied output current loH end at the minimum Vee 
value. 

Output LOW voltage: The maximum guaranteed 
LOW voltage at an output terminal sinking the 
specified load current IOL· 

Positive-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition rises from below VT _(Min). 

Negative-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition falls from above VT +(Max). 

Currents-Positive curreni is defined as conventional current flow 
into a device. Negative current is defined as conventional current 
flow out of a device. All current limits are specified as absolute 
values. 

Ice 

l1H 

lfL 

ios 

lozH 

Supply currant: The current flowing into the V cc 
supply terminal of the circuit with specified input 
conditions and open outputs. Input conditions are 
chosen to guarantee worst case operation unless 
specified. 

Input leakage current: The current flowing into 
an input when the maximum allowed voltage is 
applied to the input. This parameter guarantees 
the minimum breakdown voltage for the input. 

Input HIGH current: The current flowing into an 
input when a specified HIGH level voltage is ap
plied to that input. 

Input LOW current: The current flowing out of an 
input when a specified LOW level voltage is ap
plied to that input. 

Output HIGH currant: The leakage current flow
ing into a turned off open collector output with a 
specified HIGH output voltage applied. For de
vices with a pull-up circuit, the toH is the current 
flowing out of an output which is in the HIGH state. 

Output LOW current: The current flowing into an 
output which is in the LOW state. 

Output short-circuit currant: The current flowing 
out of an output which is in the HIGH state when 
that output is short circuit to ground. 

Output off currant HIGH: The current flowing into 
a disabled 3-state output with a specified HIGH 
output voltage applied. 

Output off current LOW: The current flowing out 
of a disabled 3-state output with a specified LOW 
output voltage applied. 

3-7 
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LOGIC PRODUCTS 

TTL USER'S GUIDE 

AC SWITCHING PARAMETERS AND DEFINITIONS 

tpzH 

3·8 

The maximum clock frequency: The maximum 
input frequency at a clock input for predictable 
performance. Above this frequency the device 
may cease to 'function. 

Propagation delay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de
fined LOW level to the defined HIGH level. 

Propagation delay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de
fined HIGH level to the defined LOW level. 

Output dlaable time from HIGH level of a 3· 
state output: The delay time between the speci
fied reference points on the input and output volt
age waveforms with the 3-state output changing 
from the HIGH level to a high impedance "off" 
state. 

Output disable time from LOW level of a 3· 
state output: The delay time between the speci
fied reference points on the input and outpu_t volt
age waveforms with the 3-state output changing 
from the LOW level to a high impedance "off" 
state. 

Output enable time to a HIGH level of a 3·state 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance "off" state to the HIGH level. 

tpzL 

tw 

I rec 

Output enable time to a LOW level of a 3·atate 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-stste output changing from 
a high impedance "off" state to the LOW level. 

Hold time: The interval immediately following the 
active transition of the timing pulse (usually the 
clock pulse) or following the transition of the con
trol input to its latching level, during which inter
val the data to be recognized must be maintained 
at the input to ensure its continued recognition. A 
negative hold time indicates that the correct log
ic level may be released prior to the active transi
tion of the timing pulse and still be recognized. 

Setup time: The interval immediately preceding 
the active transition of the timing pulse (usually 
the clock pulse) or preceding the transition of the 
control input to its latching level, during which 
interval the data to be recognized must be main
tained at the input to ensure its recognition. A 
negative setup time indicates that the correct 
logic level may be initiated sometime after the 
active transition of the timing pulse and still be 
recognized. 

Pulse width: The time between the specified ref
erence points on the leading and trailing edges of 
a pulse. 

Recovery time: The time between the reference 
point on the trailing edge of an asynchronous 
input control pulse and the reference point on the 
activating edge of a synchronous (clock) pulse 
input such that the device will respond to the 
synchronous input. 

ITLH Transition time: LOW to HIGH, the time between 
two specified reference points on a waveform, 
normally 10% and 90% points, that is changing from 
LOW to HIGH. 

tTHL Transition time: LOW to HIGH, the time between 
two specified reference points on a waveform, 
normally 90% and 10% points, that is changing from 
LOW to HIGH. 

tr.tf Clock Input rise and fall times: 10% to 90% value. 
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LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
H 
H 
L 

54/7 400, LSOO, SOD 

Quad Two-Input NANO Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7400 9ns Sm A 

74LSOO 9.5ns 1.6mA 

74SOO 3ns 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :1: 5%; TA =o•c to+ 1o•c Vcc=5V :t10'lo;TA= -ss•cto +125°C 

Plastic DIP 
N7400N . N74LSOON 

N74SOON 

Plastic SO 
N74LSOOD 
N74SOOD 

Ceramic DIP 
S5400F . S54LSOOF 

S54SOOF 

Flat pack 
S5400W . S54LSOOW 

S54SOOW 

LLCC S54LSOOG 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74$ 54/74LS 

A, B Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load (ut) is understood to be 40µA l1H and - 1.6mA Ill• a 54/74S unit load (Sul) is 50µA l1H and 
-2.0mA ltL• and 54/74LS unit load (LSul) is 20µA l1H and -0.4mA Ill· 

LOGIC SYMBOL 

10~8 
9~ 

12~11 
13~ 

LOGIC SYMBOL (IEEE/IEC) 

& 

10 

11 

4·1 

4 



LOGIC PRODUCTS 

GATES 54/7400, LSOO, 500 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7400 54/74LSOO 54/74SOO 

PARAMETER 
Typ2 Typ2 Typ2 Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1H= MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 
OH output voltage V1L =MAX, loH =MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil D.2 DA D.25 DA D.54 

VoL 
LOW-level Vee= MIN, loL= MAX 

Com'I D.2 DA D.35 D.5 D.5 
output voltage V1H= MIN 

loL=4mA 74LS D.25 DA 

V1K 
Input clamp 

Vcc=MIN,l1=l1K -1.5 -1.5 -1.2 voltage 

Input current V1=5.5V 1.D 1.0 
11 at maximum Vee= MAX 

input voltage V1=7.DV D.1 

HIGH-level V1=2AV 4D 
l1H input current Vee= MAX 

V1=2.7V 2D 5D 

LOW-level V1= DAV -1.6 -DA 
llL input current Vee= MAX 

V1= D.5V -2.D 

Short-circuit Mil -2D -55 -2D -1DD -4D -1DD 
las output current3 Vee= MAX 

Com'I -18 -55 -2D -1DD -4D -1DD 

lccH 
Outputs 

4 8 D.8 1.6 1D 16 
Supply current HIGH 

Ice (total) Vee= MAX 

lccL Outputs 
12 22 2A 4A 2D 36 

LOW 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

2. All typical values are at Vee= 5V, TA= 25°C 
3. las is tested with Vour= + 0.5V and Vee= Vee MAX+ O.SV. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. Vol= + 0.45V MAX for 548 at TA= + 12s°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.DV 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400!l 

Min Max 

tPLH Propagation delay Waveform 1 
22 

tPHL 15 

4-2 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.SV for all other TTL families 

Waveform 1 

54/74LS 54/74S 

CL= 15pF, RL = 2k!l CL= 15pF, RL = 280!l 

Min Max Min Max 

15 4.5 
15 5.D 

UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 

I 



LOGIC PRODUCTS 

GATES 54/7400, LSOO, 500 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage -0.5 to 
+5.5 

l1N Input current -30 to 
+5 

Vour 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free·alr temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

VIH HIGH-level input voltage 2.0 

Mil 
VIL LOW·level Input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW·level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
VIL= + 0.7V MAX for 545 at TA= + 125GC only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 + 5.5 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 + 1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 Oto 70 

54/74 54/74LS 54/74S 

Norn Max Min Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 + 0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-400 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

..._~~~~~•w~~~~~-..i 

VM = 1.3V for 54LSl74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 

CL= Load capacitance includes Jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH, ITHL Values should be less than or equal to the table entries. 

54LS/74LS 

54S/74S 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 
/ 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

·c 
·c 

AMP (V) 

ov 

1THL 

7ns 

6ns 

2.5ns 

4-3 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

4-4 

OUTPUT 

y 

H 
H 
H 
L 

54/74LS01 

Quad Two-Input NANO Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS01 16ns 1.6mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:5"1o;TA=0°Cto +10°c Vcc=SV :1:10"/o;TA= -ss•cto +12s•c 

Plastic DIP N74LS01N 

Plastic SO N74LS01D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

A, B Inputs 1LSul 

y Output 10LSul 

NOTE 
Where a 54f74LS unit load (LSul) is 20µA l1H and - 0.4 mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2=0-r-3 B y 1 & Q 

s=Q-r- .S2 4 
B 4 

6 

A 
8~10 Q 10 
9 B 

11=0-r-
11 

12 B 13 Q 13 
12 



LOGIC PRODUCTS 

GATE 54/74LS01 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mii 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperalure 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

Vee vee 

YIN vouT 
PULSE O.U.T. GENERATOR 

RT 

"::" "::" "::" r 
DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS tor value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTER IS· 

TICS for value. 
Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
trLH• trHL Values should be less than or equal to the table entries. 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to+ 7.0 -0.5to +7.0 v 
-30to+1 -30to+1 mA 

-0.5 to+ Vee -0.5to +Vee v 
-55to+125 Oto 70 ·c 

54/74LS 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

5.5 v 
4 mA 

8 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

i-------tw-------t AMP(V) 

1-------IW OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH ITHL 

54174 3.0V 1MHz 50Dns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 

4-5 
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LOGIC PRODUCTS 

GATE 54/74LS01 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

loH HIGH-level output current Vee= MIN, V1L=MAX, VoH=5.5V 

Mil 

Vol LOW-level output voltage Vee= MIN, V1H=MIN 
loL= MAX 

Com'I 

IOL=4mA 74LS 

VIK Input clamp voltage Vee= MIN, 11= l1K 

11 
Input current at maximum 

Vee= MAX, V1= 7.0V input voltage 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 

l1L LOW-level input current Vee= MAX, V1= 0.4V 

lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX 

leeL Outputs LOW 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

54/74LS01 

Min Typ2 Max 

100 

0.25 0.4 

0.35 0.5 

0.25 0.4 

-1.5 

0.1 

20 

-0.4 

0.8 1.6 

2.4 4.4 

2. All typical values are are V cc= 5V, TA= 25 °C. WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25'C, Vee=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!.l UNIT 

Min Max 

tPLH Propagation delay Waveform 1 
32 

tPHL 28 
ns 

4-6 

UNIT 

p.A 

v 
v 
v 
v 

mA 

µA 

mA 

mA 

mA 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L =LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
L 
L 
L 

54/7402, LS02, 502 

Quad Two-Input NOR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7402 10ns 11mA 

74LS02 10ns 2.2mA 

74S02 3.5ns 22mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=O'Cto +70°C Vee= sv ± 10%; TA= -55°C to + 125°C 

Plastic DIP 
N7402N . N74LS02N 

N74S02N 

Plastic SO N74LS02D . N74S02D 

Ceramic DIP S54S02F . S54LS02F 

Flat pack S54S02W . S54LS02W 

LLCC S54LS02G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74$ 54/74LS 

A, B Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µ.A liH and - 1.6rnA Ill• a 54/74S unit load (Sul) is 50µA l1H and 
- 2.0mA Ill• and 54/74LS Unit load (LSul) is 20µA l1H and - 0-4mA l1L 

LOGIC SYMBOL 

3~ 2~1 

5~ 6~4 

8~ 9~10 

11~ 
12~13 

LOGIC SYMBOL (IEEE/IEC) 

11 

12 

10 

13 

4-7 
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LOGIC PRODUCTS 

GATES 54/7 402, LS02, S02 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage 
-0.5 to 

+5.5 

l1N Input current 
-30 to 

+5 

VouT 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com' I 

Mil -55 
TA Operating free-air temperature 

Com' I 0 

NOTE 
VIL= + 0.7V MAX for 545 at TA= + 125"C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

OEFINITIONS 

vec 

YIN 

AL= Load resistor to Vee; see AC CHARACTERISTICS tor value. 

vce 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 +5.5 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 Oto 70 

54/74 54/74LS 54/74S 

Nom Max Min Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 +0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-400 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

1+------tw------1 

i-------tw------+1 
VM = 1.3V for 54LS/74LS; VM = 1.SV for alt other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 54/74 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equat to ZouT of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4-8 

54LS/74LS 

545/745 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

/,.A 

mA 

mA 

'C 
·c 

AMP(V) 

OV 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 54/7 402, LS02, 502 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/7402 54174LS02 54/74802 
PARAMETER TEST CONDITIONS1 

Typ2 Typ2 
-;---· 

Typ2 Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1L=MAX, Mil 2.4 3.4 2.5 3.4 2.5 3.4 
OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.54 

VOL 
LOW-level Vee= MIN, loL= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 output voltage V1H= MIN 

I loL=4mA 74LS 0.25 0.4 
+---· 

VIK 
Input clamp 

Vee= MIN, 1, = l1K -1.5 -1.5 -1.2 voltage I 

Input current V1= 5.5V 1.0 1.0 
1, at maximum Vee= MAX ·-·· 

input voltage V1= 7.0V 0.1 
-

HIGH-level V1= 2.4V 40 
l1H input current Vee= MAX ·t-·----· t-----j· 

V1= 2.7V 20 50 

LOW-level V1= 0.4V -1.6 -0.4 
l1L input current Vee= MAX 

V1=0.5V -2.0 
----t-· 

Short-circuit Mil -20 -55 - 20 -100 -40 -100 
las output ,current3 Vee= MAX -·- t---· 

Com'I -18 -55 - 20 -100 -40 -100 
---t-· 

lceH 
Outputs 

8 16 1.6 3.2 17 29 
Supply Current HIGH 

Ice (total) Vee= MAX 

lecL Outputs 
14 27 2.8 5.4 26 45 

LOW 
--· 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

2. All typical values are at Vee= SV, TA= 25°C. 
3. los ts tested with Your= + o.sv and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VoL=+0.45VMAXtor54SatTA= +125°Conly. 

ACCHARACTERISTICS TA=25'C, Vee=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4001l 

Min Max 

tPLH Propagation delay Waveform 1 
22 

tPHL 15 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS174LS. YM= 1.5V tor atl other TTL families 

Waveform 1 

54174LS 54/74S 

CL= 15pF, RL = 2kll CL= 15pF, RL = 280{) 

Min Max Min Max 

15 5.5 
15 5.5 

UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

µ.A 

µ.A 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

4-10 

OUTPUT 

y 

H 
H 
H 
L 

54/7403, 503 

Quad Two-Input NANO Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7403 
35ns (tPLH) 

BmA 
Bns (tPHLl 

74503 5ns (tPLH) 13mA 
4.5ns (t PHL) 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vcc=SV :t10%;TA= -ss•cto +12s•c 

Plastic DIP N7403N . N74503.N 

Plastic SO N745030 

Ceramic DIP 55403F 

Flat pack 55403W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 

A,B Inputs 1ul 1Sul 

y Output 10ul 10Sul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA l/H and -1.6mA llL• a 54174$ unit load (Sul) ls 50µ.A l1H and 
- 2.0mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

A 

~~3 & Q 

:~s ~· 

10~8 9 B ~ 

12~11 
13 B Q 

11 



LOGIC PRODUCTS 

GATES 54/7403, 503 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 
.. 

PARAMETER 54 54S 74 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage - 0.5 to -0.5 to -0.5 to -0.5 to v +5.5 +5.5 + 5.5 +5.5 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+5 +5 +5 +5 

VouT Voltage applied to output in HIGH output state -0.5 to -0.5 to -0.5 to -0.5 to v 
.,.Vee +Vee -+ v~0 +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIOIJS 

PARAMETER 54/74 54/74S 
UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +OB V 
LOW-level input voltage ._C_o_m_'l·-+-----+-----1-~+0.8 t---~--+------T-+-0-.-8__,r-~ 

Input clamp current -12 -18 mA 

HIGH-level output voltage 5.5 5.5 v 
Mil 16 20 mA 

LOW-level output current r---->----1------r-·-----t-------+------+-----+----; 
Com'I 16 20 mA 

Mil -55 +125 -55 +125 'C 
Operating free-air temperature 

com·1 o 10 o 10 ·c·-

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

VIN 

vee 

RT 

Vee 

~"' 
r 

VOUT 

Al= Load resistor to Vee: see AC CHARACTERISTICS for value 
CL= Load capacitance includes jig and probe capacitance: see AC CHARACTERIS· 

TICS for value 

Rr=Terrninat1on resistance should be equal to ZouT of Pulse Generators 

trLH· 'THL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

>-------tw------..., AMP (V) 

ov 
VM = 1.3V for 54LSl74LS, VM = 1.SV for all other TTL families 

~--
------ -----

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Ratel Pulse Width trLH 'THL 
r----i-----J 

54174 3.0V 1 MHz l 500ns 7ns 7ns 
- i--- ·---j 

S4LSl74LS 
30V ---j---1..".'.':'.:··± 500ns 15ns 6ns 

I 545174$ 3.0V 1MHz 500ns 2_5ns :?.5ns 
·---~--.L__._. ---- ·-- --· 

4-11 
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LOGIC PRODUCTS 

GATES 54/7403, 503 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7403 54/74S03 

PARAMETER 
Typ2 Typ2 Min Max Min Max 

Iott HIGH-level output current Vee= MIN, V1L =MAX, VoH = 5.5V 250 250 

1 Mil 0.2 0.4 0.5 
Vol LOW-level output voltage Vee= MIN, V1H =MIN, loL =MAX l 

0.2 0.4 0.5 Com'I 

VIK Input clamp voltage Vee= MIN, 11=1,K -1.5 -1.2 

11 
Input current at maximum 

Vee= MAX, v,=5.5V 1.0 1.0 input voltage 

V1=2.4V 40 
lrH HIGH-level input current Vee= MAX 

V1=2.7V 50 

V1=0.4V -1.6 
lrL LOW-level input current Vee= MAX 

V1=0.5V -2.0 

lccH Outputs HIGH 4 8 6 13.2 
Ice Supply current (total) Vee= MAX 

lccL Outputs LOW 12 22 20 36 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL famihes. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54/74S 

PARAMETER TEST CONDITIONS CL=15pF, RL=4001l CL= 15pF, RL = 2800 

Min Max Min Max 

tPLH Propagation delay For 54/7403 only, AL= 4kll 45 7.5 
tPHL for tPLH· Waveform 1 15 7.0 

4-12 

UNIT 

µ.A 

v 
v 
v 

mA 

µ.A 

µ.A 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

INVERTERS 

FUNCTION TABLE 

INPUT 

A 

L 
H 

H =HIGH voltage level 
L = LOW voltage level 

OUTPUT 

y 

H 
L 

PIN CONFIGURATION 

54/7 404, LS04, 504 

Hex Inverter 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7404 10ns 12mA 

74LS04 9.5ns 2.4mA 

74504 3ns 22mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee =SV :!: 5%;TA =0°C to+ 70°C Vcc=SV :t:10%;TA"' -ss•cto +125°C 

Plastic DIP 
N7404N . N74LS04N 

N74504N 

Plastic .;o N74LS04D . N74S04D 

Ceramic DIP 
S5404F . S54LS04F 

S54504F 

Flatpack 
S5404W . S54LS04W 

S54504W 

LLCC S54LS04G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

A Input 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) ls understood to be 40µ.A ltH and - 1.6mA Ill• a 541745 unit load (Sul) Is 501tA l1H and 
-2.0mA llL• and 54174LS unit load (LSul) Is 20"A l1H and -0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1-t>-1-2 

e-t>-1-a 
11~10 

13~12 

4·13 
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LOGIC PRODUCTS 

INVERTERS 54/7404,LS04,S04 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

VIN Input voltage -0.5 to 
+5.5 

l1N Input current -30 to 
+5 

VouT 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mii -55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
VIL= + 0.7V MAX for 54$ at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

vour 

Al= Load resistor to Vee: see AC CHAAACTEAIST1CS for value. 

vcc 

AL 

D 

54LS 

7.0 

-0.5 to 
+ 7.0 

-30 to 
+1 

-0.5 to 
+Vee 

-55to+125 

54/74 

Nom Max 

5.0 5.5 

5.0 5.25 

+0.8 

+0.8 

-12 

-400 

16 

16 

+125 

70 

54S 74 74LS 74S 

7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to 
+5.5 +5.5 +7.0 +5.5 

-30to -30 to -30 to -30 to 
+5 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee 

Oto 70 

54/74LS 54/74S 

Min Nom Max Min Nom Max 

4.5 5.0 5.5 4.5 5.0 5.5 

4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.7 +0.8 

+0.8 +0.8 

-18 -18 

-400 -1000 

4 20 

8 20 

-55 +125 -55 +125 

0 70 0 70 

INPUT PULSE DEFINITIONS 

ITHL(lt) 

ITLH(lr) 

ITLH(lr) 

ITHL(lt) 

i.-~~~~~•w~~~~~-i 

VM = 1.3V for 54LS174LS. VM = 1.5V tor all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTER IS· 54/74 3.0V 1MHz 500ns 7ns 
TICS for value 

Ar= Termmat1on resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent 
trLH· trHL Values should be less than or equal to the table entnes. 

4·14 

54LS/74LS 

54$1745 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 

•c 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

·c 
•c 

AMP(V) 

AMP(V) 

ov 

1THL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

INVERTERS 54/7404, LS04, 504 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
5417404 54174LS04 54/74S04 

PARAMETER 
Typ2 Typ2 Typ2 Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1L= MAX, Mil 2.4 3.4 2.5 3.4 2.5 3.4 

OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.54 

V LOW-level Vee= MIN, loL= MAX 
Com'I 0.2 0.4 0.35 0.5 0.5 OL output voltage V1H= MIN 

loL=4mA 74LS 0.25 0.4 

V1K 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 voltage 

Input current V1=5.5V 1.0 1.0 
11 at maximum Vee= MAX 

input voltage V1=7.0V 0.1 

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

V1=2.7V 20 50 

LOW-level V1=0.4V -1.6 -0.4 
l1L input current Vee= MAX 

V1=0.5V -2.0 

Short-circuit Mil -20 -55 -20 -100 -40 -100 
los output current3 Vee= MAX 

Com'I -18 -55 -20 -100 -40 -100 

lccH 
Outputs 

6 12 1.2 2.4 15 24 
Supply current HIGH 

Ice (total) Vee= MAX 

lccL Outputs 
18 33 3.6 6.6 30 54 

LOW 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

2. All typical values are at Vee= 5V, TA= 25'C. 
3. las Is tested with VouT= + 0.5V and Vcc=Vcc MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one sec::ond. 

4. VoL= +0.45V MAX for54S at TA=+ 125"Conly. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 

PARAMETER TEST CONDITIONS CL= 15pF, RL ... 4000 

Min Max 

tPLH Propagation delay Waveform 1 22 
tPHL 15 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.SV for all other TTL families. 

Waveform 1 

54/74LS 54174S 

CL•15pF, RL=2k0 CL=15pF, RL=2800 

Min Max Min Mex 

15 4.5 
15 5.0 

UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

l'A 

l'A 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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LOGIC PRODUCTS 

INVERTERS 

FUNCTION TABLE 

INPUT 

A 

L 
H 

H =HIGH voltage level 
L = LOW voltage level 

OUTPUT 

y 

H 
L 

PIN CONFIGURATION 

4·16 

54/7 405, LSOS, SOS 

Hex Invert.er (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7405 40ns (tPLHI 12mA 
Sns (tpHJ 

74LS05 1lns (IPLHI 2.4mA 
15ns (tpHJ 

74505 5ns (tPLHI 20mA 
4.5ns (tpHJ 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc=SY :1:s%;TA=o•c10 +1o•c Yee= SY :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP 
N7405N . N74LS05N 

N74S05N 

Plastic SO N74LS05D • N74S05D 

Ceramic DIP 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74$ 54/74LS 

A Input 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul} is understoo.;f to be 40~ l1H and -1.6mA Ill• a '541745 unit load (Sul) Is 50µA l1H and 
- 2.0mA llL• and 54/74LS unit load (LSuQ Is 20,.A ltH and -0.4mA ltl· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1~2 
1 ~ 

3~4 -,2 

5~6 ~ 

9~8 ~ 

11~10 ~ 

13~12 ~ 



LOGIC PRODUCTS 

INVERTERS 54/7 405, LS05, 505 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 548 74 74LS 74$ UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 

v 
+5.5 + 7.0 + 5.5 +5.5 + 7.0 +5.5 

l1N Input current 
-30 to -30 to -30 to -30 to -30 to -30 to 

mA 
+5 + 1 +5 +5 +1 +5 

Vour 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 

v 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to +125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 54/745 
PARAMETER UNIT 

Min Norn Max Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 

V1H HIGH-level input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
v,L LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 v 

l1K Input clamp current -12 -18 -18 mA 

VoH HIGH-level output voltage 5.5 5.5 5.5 v 
-

Mil 16 4 20 mA 
loL LOW-level output current 

Com'I 16 8 20 mA 

Mil -55 + 125 -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 0 70 ·c 
-···-----" 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS INPUT PULSE DEFINITIONS 

AMP(V) 

vcc vcc 

V1N VOUT 
PULSE D.U.T. 

GENERAlOk 

RT 

>-------•w ov 
-::- - -::- -=-

DEFiNITIONS 

AL= Load resistur to Vee :;ee AC CHARACTER~STICS for value. 
CL= Load capacilance 1nc1wcJes jtg and probe capacitance; see AC CHARACTEAIS· 

TICS for vall..le. 
Rr = Termfna.tion res1sta;>ce should be equal to ZouT of Pulse Generators. 

trLH• tn-1L Values should be less 1han or equal to the table entries. 

VM = 1.3V for 54LSl74LS; VM = 1.SV for all other TTL fam1hes 

lnPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulHWidth 1TLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz SOOns 2.5ns 2.5ns 

4·17 
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LOGIC PRODUCTS 

INVERTERS 54/7405, LS05, 505 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
Min 

I HIGH-level 
Vee= MIN, VIL= MAX, VoH = 5.5V OH output current 

Mil 
LOW-level Vee= MIN, loL= MAX 

Vol Com'! 
output voltage V1H= MIN 

loL=4mA 74LS 

VIK 
Input clamp 

Vee= MIN, 11= 11K voltage 

Input current V1=5.5V 
11 at maximum Vee= MAX 

input voltage V1=7.0V 

HIGH-level V1 = 2.4V 
l1H input current Vee= MAX 

V1=2.7V 

LOW-level V1=0.4V 
l1L input current Vee= MAX 

V1=0.5V 

lecH 
Outputs 

Supply Current HIGH 
Ice (total) Vee= MAX 

lce;L Outputs 
LOW 

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

recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 ·c. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/7405 54/74LS05 54/74S05 

Typ2 Max Min Typ2 Max Min Typ2 Max 

250 100 250 

0.2 0.4 0.25 0.4 o.: 
0.2 0.4 0.35 0.5 C' :~ 

0.25 0.4 

-1.5 -1.5 -1.2 

1.0 1.0 

0.1 

40 

20 50 

-1.6 -0.4 

-2.0 

6 12 1.2 2.4 9 19.8 

18 33 3.6 6.6 30 54 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54.LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

54/74 54/74LS 54/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL=15pF, RL=2kll CL= 15pF, RL = 28011 

Min Max Min Max Min Max 

tPLH 
For 54/7405 only, 

55 32 7.5 
Propagation delay RL = 4k!l for tPLH· 

tPHL Waveform 1 
15 28 7.0 

4-18 

UNIT 

p.A 

··-v 
-· 

i v 
v 

v 

mA 

mA 

p.A 

µ.A 

mA 

mA 

mA 

mA 

UNIT 

ns 

! 



LOGIC PRODUCTS 

INVERTER/BUFFER/DRIVERS 54/7406, 07 

FUNCTION TABLE 
'08 

INPUT OUTPUT 

A y 

H L 
L H 

H = HIGH voltage level 
L = LOW voltage level 

INPUT 

A 

H 
L 

PIN CONFIGURATION 

'06 

'07 

'07 

OUTPUT 

y 

H 
L 

'06 Hex Inverter Buffer/Driver (Open Collector) 
'07 Hex Buffer/Driver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7406 10ns (tPLHI 31mA 
15ns (trHL) 

7407 6ns (tPLH) 25mA 
20ns (trHJ 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +1o•c Vcc=SV :t1~%;TAa -ss•cto +125°C 

Plastic DIP N7406N . N7407N 

Plastic SO N7406D . N7407D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 
.~., 

A Input 1 ul 

y Output 1Dul 

NOTE 
Where a 54174 unit load (ul) Is understood to be 4Q,,A l1H and - 1.emA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'08 '07 '06 '07 

1 --1::>o--1- 2 1~2 
I> <:> I> Q 

3--1::>o-1-4 3~4 
<:> <:> 

5 --1::>o--1- 6 5~6 Q <:> 

9--1::>o-1- 8 9~8 Q <:> 

11~10 11~10 Q Q 

13~12 13~12 
<:> Q 

4-19 

4 



LOGIC PRODUCTS 

INVERTER/BUFFER/DRIVERS 54/7406, 07 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Your Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 
loL LOW-level output current 

Com' I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

Vee vee 

RT 

DEFINITIONS 

AL= Load resistor to Vee: see AC CHARACTERISTICS for va!ue 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 

T1CS for value 
Ar= Termination resistance should be equal to Zour of Pulse Generators 

trLH· trHL. Values should be less than or equal to the table entries 

4·20 

.... , 
54 74 '.<IT 

7.0 7.0 v 
-T ----1 

-0.5 to + 5.5 -0.5 to + 5.5 v 
~--

-30 to + 5 -30 to + 5 mA 

-0.5 to + 30 -0.5 to + 30 v 
·---1 

- 55 to + 125 o to 70 ·c 

54/74 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-12 mA 

30 v 
30 mA 

40 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

i-------•w-------. AMP(V) 

i-------tw ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

INVERTER/BUFFER/DRIVERS 54/7406, 07 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
54/7406, 54/7407 

Min Typ2 

loH HIGH-level output current Vee= MIN, V1H =MIN, VIL= MAX, 
VoH = 30V 

loL= 16mA 

VOL LOW-level output voltage Vee= MIN, V1H= MIN, 
10 L = 30mA Mil V1L= MAX --· 
loL = 40mA Com'I 

VIK Input clamp voltage Vee= MIN, 11 = l1K 

11 
Input current at maximum 

Vee= MAX, V1= 5.5V input voltage 

l1H HIGH-level input current Vee= MAX, v,= 2.4V 

l1L LOW-level input current Vee= MAX, v,= 0.4V 

lccH Outputs HIGH 30 
'06 

lccL Outputs LOW 32 
Ice Supply current (total) Vee= MAX 

lccH Outputs HIGH 29 
'07 

lccL Outputs LOW 21 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro· 

priate value specified under recommended operating 
conditions for the applicable type. ~6 ~7 

UNIT 
Max 

250 µA 

0.4 v 

0.7 v 

0.7 v 

-1.5 v 

1.0 mA 

40 µA 

-1.6 mA 

48 mA 

51 mA 

41 mA 

30 mA 

2. All typical values are at Vee= 5V, TA= 25°C WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V for 54LS174LS VM = 1 5V for all other TTL fam111es 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/7406 54/7407 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 1100 cl= 15pF, RL = 11on UNIT 

Min Max Min Max 
-

tPLH Propagation delay 
Waveform 1, '06 15 10 

ns 
tPHL Waveform 2, '07 23 30 

4-21 
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LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

4·22 

OUTPUT 

y 

L 
L 
L 
H 

54/7 408, LS08, 508 

Quad Two-Input AND Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT l DELAY (Total) I 

7408 15ns 16mA I 

74LSOB 9ns 3.4mA j 
74808 5ns 25mA J 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:5%;TA=0°Cto +1o•c Vcc=SV :1:10%;TA= -ss•cto +125°C 

Plastic DIP 
N7408N . N74LS08N 

N74SOBN 

Plastic SO N74LS08N . N74SOBN 

Ceramic DIP S54S08F . S54LSOBF 

Flatpack S54S08W . S54LS08W. 

LLCC S54LS08G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/745 54/74LS 

A, B Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load \ul) is understood to be 401<A l1H and - 1.6mA Ill· a 541745 unit load (Sul) ls 50µ.A l1H and 
-2.pmA !IL• and 54174LS unit load (LSul) is 2011A l1H and -0.4mA Ill· 

LOGIC SYMBOL 

A 
1~3 
2~ 

·~6 s--llL,.r 

10~8 
9~ 

12~11 
13~ 

LOGIC SYMBOL (IEEE/IEC) 

& 

11 



LOGIC PRODUCTS 

GATES 54/7 408, LS08, 508 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage -0.5 to 
+5.5 

l1N Input current -30 to 
+5 

Your 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

VIH HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mii -55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
V1L = + 0.7V MAX for 54S at TA"" + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Vee 

VIN 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

Vee 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 +5.5 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 Oto 70 

54/74 54/74LS 54/74S 

Norn Max Min Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 + 0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-800 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

i.-~~~~~1w~~~~~--t 

VM = 1.3V for 54LS/74LS; VM = 1.5V for a!I other TTL fam1!1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 54174 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1 N916, 1 N3064, or equivalent 
trLH· trHL Values should be fess than or equal to the table entries 

54LS/74LS 

54S/74S 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 
. ··-1 .,. 
. ___, 
v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µ.A 

mA 

mA 

·c 
·c 

AMP (VI 

OV 

1THL 

7ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

GATES 54/7 408, LS08, 508 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
5417408 54174LS08 54174S08 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH-level Vee= MIN, v,H= MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

-
Mil 0.2 0.4 0.25 0.4 o.54 v 

V LOW-level Vee= MIN, loL= MAX 
Corn'I 0.2 0.4 0.35 0.5 0.5 v OL output voltage V1L= MAX 

loL=4mA 74LS 0.25 0.4 v 
-

VIK 
Input clamp 

Vee= MIN, 11= 11K -1.5 -1.5 -1.2 v 
voltage 

Input current V1=5.5V 1.0 1.0 mA 
1, at maximum Vee= MAX 

input voltage V1= 7.0V 0.1 mA 

HIGH-level V1= 2.4V 40 µA 
l1H input current Vee= MAX 

V1=2.7V 20 50 µA 

LOW-level V1=0.4V -1.6 -0.4 mA 
l1L input current Vee= MAX 

~~ 0.5V -2.0 mA 

Short-circuit Mil -20 -55 -20 -100 -40 -100 mA 
los output current3 Vcc=MAX _ _§ 

-18 -55 -20 -100 -40 -100 mA Corn'I 
----- --- -

lccH 
Outputs 

11 21 2.4 4.8 18 32 mA 
Supply Current HIGH 

Ice (total) Vee= MAX 

lccL Outputs 
20 33 4.4 8.8 32 57 mA 

LOW 

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

AC WAVEFORMS 
recommended operating conditions for the applicable type 

2. All typical values are at Vee:= 5V, WAVEFORM FOR NON-INVERTING OUTPUTS 
3. los is tested with Vour = + 05V MAX+ 0.5V. Not more than one 

output should be" shorted at a time of the short circuit should not 
exceed one second. 

4. Vol= + 0.45V MAX for 54S al TA""~ + 125°C only 

VM = 1.3V tor 54LSl74LS: VM = 1.SV for all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 54174LS 54174S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4001l CL= 15pF, RL = 2kll CL= 15pF, RL = 280!l UNIT 

Min Max Min Max Min Max 

tPLH Propagation delay Waveform 1 
27 15 7.0 

tPHL 19 20 7.5 
ns 

4·24 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
l =LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

L 
L 
L 
H 

54/74LS09 

Quad Two-Input AND Gate 
(Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

741$09 23ns 4.3 

ORDERING CODE 

PACKAGES 
COMMF.RCIAL RANGES 

Vcc=5V ±5%;TA=0°Cto +1o•c 

Piastic DIP N74LS09N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

A, B Inputs 1LSul 

y Output 10LSul 

NOTE 
Where 74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

~=Oi3 & Q 3 

4=1Qi6 5 B 

10=1Qis 
9 B 

12=1Qi11 
13 B 

11 

4-25 
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LOGIC PRODUCTS 

GATES 54/74LS09 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage l Com'I 

V1H HIGH-level input voltage 

VIL LOW-level input voltage l Com' I 

l1K Input clamp current 

loH HIGH-level output voltage 

loL LOW-level output current I Com'I 

TA Operating free-air temperature l Com' I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

RT 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value. 

vcc 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERlS· 

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators 

trLH• trHL Values should be less than or equal to the table entries. 

4-26 

74LS UNIT 

7.0 v 
-0.5 to +7.0 v 
-30 to +1 mA 

-0.5 to +Vee v 
Oto 70 ·c 

54/74LS 

Min Norn Max 
UNIT 

4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
-18 mA 

-400 µ,A 

8 mA 

0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

,__-----tw ov 
VM = 1.3V for 54LS174LS; VM = 1.5V for alt other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplilude Rep. R•te Pulee Wktth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS174L5 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

GATES 54/74LS09 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
74LS09 

PARAMETER 
Typ2 Min Max 

V0 H HIGH-level output voltage Vcc=MIN, V1H=MIN, loH=MAX Com'I 2.7 3.4 

V0 L LOW-level output voltage Vcc=MIN, V1L=MAX, loL=4mA 0.25 0.4 

V1K Input clamp voltage Vcc=MIN, 11=18mA -1.5 

11 Input current at maximum input voltage Vcc=MAX, V1=7.0V 0.1 

11H HIGH-level input current Vcc=MAX, V1=2.7V 20 

11L LOW-level input current Vcc=MAX, V1=0.4V -0.4 

10 s Short-circuit output current3 Vcc=MAX -100 

lccH Outputs HIGH 2.4 4.8 
I cc Supply Current (total) Vcc=MAX 

lccL Outputs LOW 4.4 8.8 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appropriate vatue specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s·c. WAVEFORM FOR NON-INVERTING OUTPUTS 
3. 105 is tested with Vour= +o.sv and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. Vol= + 0.45V MAX for 545 at TA= + 12s•c onty. 

VM= 1.JV for 54LS/74LS: VM= 1.5V for all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kfl 

Min Max 

tPLH Propagation delay Waveform 1 
35 

tPHL 35 

UNIT 

v 
v 
v 

mA 

µ.A 

mA 

mA 

mA 

mA 

UNIT 

ns 
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LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 
INPUTS OUTPUTS 

A B c 
L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 
H H H 

H =HIGH voltage level 

L = LOW voltage level 

Y('10) 

H 
H 
H 
H 
H 
H 
H 
L 

PIN CONFIGURATION 

'10 

'11 

4-28 

Y('11) 

L 
L 
L 
L 
L 
L 
L 
H 

54/7 410, 54/7 411, LS10, L511, 510, 511 

Triple Three-Input NANO ('10), AND ('11) Gates 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7410 9ns 6mA 

74LS10 10ns 1.2mA 

74$10 3ns 12mA 

7411 10ns 11mA 

74LS11 9ns 2.6mA 

74$11 5ns 19mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ±5%;TA=0°Cto +70°C Vcc=SV ±10%;TA= -ss•cto +125°C 

Plastic DIP '10 N7410N • N74LS10N • N74S10N 

'11 N74111N • N74LS11N • N74S11N 

Plastic SO '1 O N74LS10D • N74S10D 

Plastic SO ·11 N74LS11 D • N74S11 D 

Ceramic DIP '10 S54S10F • S54LS10F 

'11 S5411F • S54S11F 

Flatpack '10 S54S10W • S54LS10W 

'11 S5411W • S54S11W 

LLCC '10 S54LS10G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

A-C Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 

Where a 54/74 unit load (ul) is understood to be 40µA liH and - 1.6mA 11L, a 54/74S unit load (Sul) is 50µA 11H and 

- 2.0mA l1L, and 54174LS untt load (LSul) is 20µA l1H and - 0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'10 '11 '10 '11 

1~ 1ty 12 
2 B y 12 2 B y 12 & & 13 c 13 c 

3~ 3ty 4 B y 6 4 B y 6 

5 c 5 c 

9~ 'iY 10 B y 8 10 B y 8 

11 c 11 c 



LOGIC PRODUCTS 

GATES 54/7410, 54/7411, LS10, LS11, 510, 511 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
5417410, 11 

Min Typ2 

v HIGH-level Vee= MIN, VIL= MAX, Mil 2.4 3.4 
OH output voltage V1H =MIN, loH =MAX Com'I 2.4 3.4 

Mil 0.2 

Vol 
LOW-level Vee= MIN, loL= MAX 

Com' I 0.2 output voltage V1H= MIN 
loL=4mA 74LS 

V1K 
Input clamp 

Vee= MIN, 11= 11K voltage 

Input current V1=5.5V 
11 at maximum Vee= MAX 

input voltage V1=7.0V 

HIGH-level V1=2.4V 
l1H input current Vee= MAX 

V1=2.7V 

LOW-level V1=0.4V 
l1L input current Vee= MAX 

V1=0.5V 

Short-circuit Mil -20 
los output current3 Vee= MAX 

Com' I -18 

1 Outputs 
CCH HIGH 3 

'10 
1 Outputs 

9 
Supply current CCL LOW 

Ice (total) Vee= MAX 
1 Outputs 
CCH HIGH 6 

'11 
1 Outputs 
CCL LOW 15 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro· 

priate value specified under recommended operating 
conditions for the applicable type. '10 

54/74LS10, 11 54174510, 11 
UNIT 

Max Min Typ2 Max Min Typ2 Max 

2.5 3.4 2.5 3.4 v 
2.7 3.4 2.7 3.4 v 

0.4 0.25 0.4 0.54 v 
0.4 0.35 0.5 0.5 v 

0.25 0.4 v 

-1.5 -1.5 -1.2 v 

1.0 1.0 mA 

0.1 mA 

40 p.A 

20 50 p.A 

-1.6 -0.4 mA 

-2.0 mA 

-55 -20 -100 -40 -100 mA 

-55 -20 -100 -40 -100 mA 

6 0.6 1.2 7.5 12 mA 

16.5 1.8 3.3 15 27 mA 

12 1.8 3.6 13.5 24 mA 

20 3.3 6.6 24 42 mA 

'11 
2. All typical values are at Vcc=5V, TA=25°C. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 
3. 108 is tested with Vour= +o.sv and Vcc=Vcc 

MAX+ O.SV. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Vol= + 0.45V MAX for 545 at TA= + 12s·c only. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

IPLH Propagation delay Waveform 1, '10 
IPHL 

IPLH Propagation delay Waveform 2, '11 
IPHL 

VM = 1 3V for 54LS/74LS: VM = 1.SV tor all other TTL fam1l1es 

Waveform 1 Waveform 2 

54/74 54/74LS 54/74S 

CL= 15pF, RL = 400!l CL= 15pF, RL = 2k!l CL= 15pF, RL = 280!l UNIT 

Min Max Min Max Min Max 

22 15 4.5 
15 15 5.0 

ns 

27 15 7.0 
19 20 7.5 

ns 
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LOGIC PRODUCTS 

GATES 

DESCRIPTION 

The '13 contains two 4-lnput NANO gates 
which accept standard TIL input signals 
and provide standard TIL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de
fined, jitter-free output signals. In addi· 
tlon, they have greater noise margin than 
conventional NANO gates. 

Each circuit contains a 4-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TIL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 

TYPE. 

7413 

74LS13 

54/7413, LS13 

Dual 4·1nput NAND Schmitt Trigger 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY ·(Total) 

17ns 17mA 

17ns 3.SmA 

speed-up slow input transitions, and pro- ORDERING CODE 
vlde different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive
going and negative-going Input threshold 
(typically 800mV) Is determined by resistor 
ratios and is essentially insensitive to 
temperature and supply voltage varia
tions. As long as three Inputs remain at a 
more positive voltage than Vr +MAX• the 
gate will respond in the transitions C)f the 
other input as shown in Waveform 1. 

FUNCTION TABLE 

INPUTS 

A B c 
L x x 
x L x 
x x L 
x x x 
H H H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

D 

x 
x 
x 
L 
H 

PIN CONFIGURATION 

4·30 

OUTPUT 
y 

H 
H 
H 
H 
L 

COMMERCIAL RANGES MILITARY RANGES PACKAGES 
Vcc•SV :t5%;TA=0°Cto +70°C Vcc=SV :t10%;TA= -ss•cto +125°C 

Plastic DIP N7413N • N74LS13N 

Ceramic DIP S54LS13F 

Flat pack S54LS13W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

All Inputs 1ul 1LSul 
y Output 10ul 10LSul 

NOTE 
Where a54/74 unit load (ul) is understood tobe40µA 11H and - 1.6mA Ill• and a 54/74LS unit load (LSul) is 2011A l1H and 
-0.4mA Ill· 

LOGIC SYMBOL 

!~ .IJ" YB 1w 
5 D 

10 ~ .IT y 8 9w 
12 
13 D 

LOGIC SYMBOL (IEEE/IEC) 

10 

12 

13 

& .IT 



LOGIC PRODUCTS 

GATES 54/7413, LS13 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

VIN 

Vee 

VOUT 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

RL 

D 

Min 

4.5 

4.75 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 +7.0 +5.5 + 7.0 

-30to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to +125 Oto 70 ·c 

54/74 54/74LS 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

-12 -18 mA 

-800 -400 µ.A 

16 4 mA 

16 8 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP (V) 

14-~~~~~1w~~~~~--t OV 

VM = 1.3V for 54LSl74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. R•te Pulse Width ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.Sns 2.Sns 
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LOGIC PRODUCTS 

GATES 54/7413, LS13 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7413 54/74LS13 

PARAMETER 
Typ2 Typ2 Min Max Min Max 

VT+ Positive-going threshold Vee= 5.0V 1.5 1.7 2.0 1.4 1.6 1.9 

VT- Negative-going threshold Vcc=.5.0V 0.6 0.9 1.1 0.5 0.8 1.0 

:;VT Hysteresis (VT+ - VT-) Vee-= 5.0V 0.4 0.8 0.4 0.8 

Vee= MIN, V1=VT-MIN• Mil 2.4 3.4 2.5 3.4 
VoH HIGH-level output voltage 

loH=MAX Com'I 2.4 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 

Vol LOW-level output voltage Vee= MIN, IOL= MAX 
Com'I 0.2 0.4 0.35 0.5 

V1 =VT+ MAX 
loL=4mA 74LS 0.25 0.4 

VIK Input clamp voltage Vee= MIN, 1,=l1K -1.5 c1.5 

IT+ 
Input current at positive-

Vcc=5.0V, V,=VT+ -0.65 -0.14 
going threshold 

Ir_ 
Input current at negative-

Vee= 5.0V, V1 =VT- -0.85 -0.18 
going threshold 

Input current at maximum V1=5.5V 1.0 
1, input voltage Vee= MAX 

V1= 7.0V 0.1 

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

V1 = 2.7V 20 

Ill LOW-level input current Vee= MAX, V1=0.4V -1.6 -0.4 

Short-circuit output Mil -20 -55 -20 -100 
los current3 Vee= MAX 

Com'! -18 -55 -20 -100 

lccH 
Outputs 

14 23 2.9 6 
HIGH 

Ice Supply current (total) Vee= MAX 
Outputs 

lccL LOW 
20 32 4.1 7 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX. use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA=- 25"C. 
3. los is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duraticn of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

4-32 

VM = 1.5V (5417413), VM = 1.3V i54LSl74LS13) 

Viref(H)= 1.7V for '13, 1.6V for 'LS13 

V1ref(L)= 0.9V for '13, 0.8V for 'LS13 

Waveform 1 

54/74 54LS/74LS 

CL= 15pF, RL = 400!l CL= 15pF, RL = 2k!l 

Min Max Min Max 

27 22 
22 27 

UNIT 

v 
v 
v 
v 
v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

1<A 

1<A 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

GATES 54/7413, LS13 

TYPICAL CHARACTERISTICS 

(54174, 54LS/74LS) 
V1Nv•VOUT 

TRANSFER FUNCTION 

vcc= sv 
TA= :Qo'C 

> ' t-+--+-+-++--+--+-+1-++-+---l 

~ 
I 

0 
> 11-+-+l-t--++-+--+-I--++-+-+ 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

TA 25"C 

I 8 -,----i::::::: 
1.6 ~i--
1.4 ~1~-GO~G ;:;:lRESJIOLD t--t--1 

VOLTAGE. Vt, 

121--'--+---<--+--1--+-+---I 
NEGATIVE-GOING THRESHOLD 

1 0 VOLTAGE. Vr~ 

HYSTERESIS. Yr. -Yr 
061--~-+---<--+--l--+--+---I 

041--+-+---<--+--1--+-+---I 

02 t--+-+--+--+--1--+-+---l 
O~-'--+---'--'--~-'--~~ 

4.5 1.75 5.25 55 

Vee SUPPLY VOLTAGE v 

(54/74) 
HYSTERESIS vs TEMPERATURE 

~Or--r-,-~-~-~-r-,-~ 

840 Vcc 1 SYl--+--+--1--+--I--< 

~ 830 l--+--+--1--+-+--+--+---< 

~ 820 l--+--+--1--+-+--+--+---< 

~ 810 f--+t---F~-+--+---+---+-~ -,..._ 
Ill 800 l-~-+-1--+~"""::-+-+--l 

~.- 79() f--+--+--l--+-+-....... -+,..._,-"' ..... -1 

780 l--+--+--1--+-+--+--+---< z 
I 
~ 110 

•1 
7~1--+--+--1--+-+--+-+--+ 

750 '---'--'---'---'--~--'---'----' 
-75 -so -25 26 50 75 100 125 

T A·FREE AIR TEMPERATURe-'·c 

Vt INPUT VOLTAGE V 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

2.0 ------~--------~~ ~ 
~ f 1.6 r-'= .... -*"'=l'-+---l--+--1--1 
I I 

w -c • 
c ~ 
~ ~ 1.2 

~ "' g ~ 

~ ~ o.a 1--+-+--+-"v_,-+-__,1--+--+---1 

i! 1 
I i- 0.4 1--+--1--+-+--+--+--1--' 
~ ~ 

"' ~ 
~ 

~ > 

~ I 
~ ~ 

> 

~ "' 9 

~ 0 

~ 
z z 

1 ~ < 

45 4.75 5.0 5.25 

Vee-SUPPLY VOLTAGE-VOLTS 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
AMBIENT TEMPERATURE 

2.0 
T vcc 5.0V 

v,. 
1.6 

1.2 

V7 

0.8 
~VT 

0 
75 25 25 75 

TA-AMBIENT TEMPERATURE-"C 

55 

125 
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LOGIC PRODUCTS 

SCHMITT TRIGGERS 

DESCRIPTION 

The '14 contains six logic inverters which 
accept standard TIL input signals and 
provide standard TIL output levels. They 
are capable of transforming slowly chang
ing input signals into sharply defined, 
jitter-free output signals. In addition, they 
have greater noise margin than conven
tional inverters. 

Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively .speed-up slow in
put transition, and provide different input 
threshold voltages for positive and nega
tive-going transitions. This hysteresis be
tween the positive-going and negative
going input thresholds (typically 800mV) is 
determined internally by resistor ratios 
and is essentially insensitive to tempera
ture and supply voltage variations. 

FUNCTION TABLE 
INPUT OUTPUT 

A y 

0 1 
1 0 

PIN CONFIGURATION 

4.34 

5477414,($14 

Hex Inverter Schmitt Trigger 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7414 15ns 31mA 

74LS14 15ns 10mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :1: 5%; TA= o•c to + 1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 
Plastic DIP N7414N . N74LS14N 

Plastic SO N74LS14D 

Ceramic DIP S5414F . S54LS14F 

Flat pack S5414W . S54LS14W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

A Inputs 1ul 1LSul 

y Output 10ul 10LSul 

NOTE 
Where a 54f74 unit load (ul) is understood to be 40µA l1H and - 1.6mA llL•and a54/74LS unit load (LSul) is 20µA l1H and 
-0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1~2 

3~4 

9~8 

11~10 

13~12 



LOGIC PRODUCTS 

SCHMITT TRIGGERS 54/7414, LS14 

ABSOLUTE MAXIMUM RATINGS (Over operating tree-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Your Voltage applied to output In HIGH output state 

TA Operating tree-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

Rl =Load resistor to Vee; see AC CHARACTERISTICS for value. 

Min 

4.5 

4.75 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries. 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 tci -0.5 to v +5.5 +7.0 +5.5 +7.0 

-30 to -30 to -30 to -30 to 
mA +5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to+125 0 to 70 ·c 

54/74 54/74LS 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

-12 -18 mA 

-800 -400 p.A 

16 4 mA 

16 8 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i--~~~~~•w·~~~~~-... OV 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wkfth ITLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

SCHMITT TRIGGERS 54/7414,1S14 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7414 54/74LS14 

PARAMETER 
Typ2 Typ2 Min Max Min Max 

VT+ Positive-going threshold Vcc=5.0V 1.5 1.7 2.0 1.4 1.6 1.9 

VT- Negative-going threshold Vcc=5.0V 0.6 0.9 1.1 0.5 0.8 1.0 

tJ.VT Hysteresis (VT+ - VT_) Vcc=5.0V 0.4 0.8 0.4 0.8 

Vee= MIN, V1=VT-MIN• Mil 2.4 3.4 2.5 3.4 
VoH HIGH-level output voltage 

loH=MAX Com'I 2.4 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 

Vol LOW-level output voltage Vee= MIN, loL= MAX 
Com'I 0.2 0.4 0.35 0.5 

V1=Vr+MAX 
loL=4mA 74LS 0.25 0.4 

VIK Input clamp voltage Vee= MIN, 11=11K -1.5 -1.5 

Ir+ 
Input current at positive-

Vcc=5.0V, V1 =Vr+ -0.43 -0.14 
going threshold 

Ir_ 
Input current at negative-

Vcc=5.0V, V1=Vr_ -0.56 -0.18 
going threshold 

Input current at maximum V1 = 5.5V 1.0 
11 input voltage Vee= MAX 

V1 = 7.0V 0.1 

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

V1 = 2.7V 20 

Ill LOW-level input current Vee= MAX, V1 =0.4V -1.2 -0.4 

Short-circuit output Mil -20 -55 -20 -100 
los current3 Vee= MAX 

Com'I -18 -55 -20 -100 

lccH 
Outputs 

22 36 8.6 16 
HIGH 

Ice Supply current (total) Vee= MAX 
Outputs 

lccL LOW 
39 60 12 21 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type 
2. All typical values are at Vee= 5V, TA= 25"C. 
3. 105 is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.oy 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

4-36 

VM = 1.5V for 54/74 

VM = 1.3V for 54LS/74LS. 

V1ref(H)= 1.7V lor'14 Viref(l)= 0.9V for '14 

1.6V for 'LS14 0.8V for 'LS14 

Waveform 1 

54/74 54LS/74LS 

CL= 15pF, RL = 4000 CL= 15pF, RL = 2kQ 

Min Max Min Max 

22 22 
22 22 

UNIT 

v 
v 
v 
v 
v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

SCHMITT TRIGGERS 

TYPICAL CHARACTERISTICS 

(54/74, 54LS/74LS) 
VIN vs VOUT 

TRANSFER FUNCTION 

vcc = sv 
TA= 25°c 

54/7 414, LS14 

> 3 >----+--+---+-++--+---+---<-++--+---< 

~ 
~ 
>
j 
~ 
>
j 
0 

~ 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

\6 ~ 
~IVE-GOlG TJ-1RESJ10LO t---+---1 

VOLTAGE. VT', 

NEGATIVE-GOING THRESHOLD 

VO~AGE.Vr~ 

o. bJ-.+-~:::::~~;;;;;;f;;;E'.::j 
HYSTERESIS, Vr. "r-

0.6 >----+--+---<--+--+---+--+---< 

0.2 f--+-+--j--+-+---+-+---< 
o~-+-~~-~-~-+-~-' 

4.5 s 25 5.5 

Vee SUPPLY VOLTAGE v 

(54/74) 
HYSTERESIS vs TEMPERATURE 

860 J 
840 Vee - sv t--+--+--f--+-t---1 

~ 830 f--+-+--j--+-+---+-+---< 
~ 820 f--+-+--j--+-+---+-+---< 

-~- 810 f--tt--1-.:P""-lo;;;;::+-+---+-+--1 
0. 800 l--+-+--1---1'....t-'~.::--t--+---1 - ......,..__ 
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:;:: 780 f--+-+--j--+-+---+-+---< 
I 
~ 770 

< 
760 f--+-+--j--+-+---+-+---< 
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(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

TA~ 25°C 

4.5 50 5.25 

Vee-SUPPL y VOLTAGE-VOL TS 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
AMBIENT TEMPERATURE 

20 

v~. vcc = s.ov 

\.2 

Vr 

0.8 
6Vr 

0.4 

0 
75 -25 25 75 
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LOGIC PRODUCTS 

INVERTER/BUFFER/DRIVERS 54/7416, 17 

FUNCTION TABLE 
'16 

INPUT OUTPUT 

A y 

L H 
H L 

H =HIGH voltage level 
L =LOW voltage level 

INPUT 

A 

L 
H 

PIN CONFIGURATION 

'16 

'17 

4-38 

'17 

OUTPUT 

y 

L 
H 

'16 Hex Inverter Buffer/Driver (Open Collector) 
'17 Hex Buffer/Driver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7416 10ns (tPLH) 31rnA 
15ns (tPHL) 

7417 6ns (tPLHI 25rnA 
20ns (tpHU 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee=SV :t5%;TA=0°Cto +1o•c Vee= sv :t 10%; TA= -ss•c to + 12s•c 

Plastic DIP N7416N . N7417N 

Plastic SO N7417D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 

A Input 1ul 

y Output 10ul 

NOTE 
A 54/74 unit load (ul) is understood to be 40µA 11H and - 1.6mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'16 '17 '16 '17 

1~2 1---1:>--L 2 
C> Q C> ~ 

3~4 3---1>-L4 
~ Q 

5~6 s---1:>--L s Q ~ 

9~8 9~8 Q ~ 

11~10 t 1---1:>--L 10 Q ~ 

13~12 13~12 
Q ~ 



LOGIC PRODUCTS 

INVERTER/BUFFER/DRIVERS 54/7416, 17 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 
loL LOW-level output current 

Com'I 

Mii 
TA Operating free-air temperature 

Com' I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

YIN 

vcc 

vour 

RT 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value. 

vcc 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 

TICS tor value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 

trLH• trHL Values should be less than or equal to the table entries. 

54 74 UNIT 

7.0 7.0 v 
-0.5 to -0.5 to v 
+5.5 +5.5 

-30to -30to 
mA 

+5 +5 

-0.5to+15 -0.5to+15 v 
-55to+125 Oto 70 'C 

54/74 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-12 mA 

15 v 
30 mA 

40 mA 

-55 +125 ·c 
0 70 'C 

INPUT PULSE DEFINITIONS 

AMP(V) 

i-------•w ov 
VM = 1.JV for 54LSl74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH 'THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 50Dns 2.5ns 2.Sns 

4.39 
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LOGIC PRODUCTS 

INVERTER/BUFFER/DRIVERS 54/7416, 17 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/7416, 54/7417 

UNIT 
Min Typ2 Max 

loH HIGH-level output current Vee= MIN, V1H =MIN, V1L =MAX, 250 µ.A 
VoH= 15V 

loL= 16mA 0.4 v 
VoL LOW-level output voltage Vee= MIN, V1H =MIN, 

loL=30mA Mil 0.7 v V1L=MAX 
loL=40mA Com'I 0.7 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

V cc= MAX, V1 = 5.5V 1.0 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.4V 40 µ.A 

Ill LOW-level input current Vee= MAX, V1=0.4V -1.6 mA 

lccH Outputs HIGH 30 48 mA 
'16 

lccL Outputs LOW 32 51 mA 
Ice Supply current (total) Vcc=MAX 

lccH Outputs HIGH 29 41 mA 
'17 

lccL Outputs LOW 21 30 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro· 

priate value specified under recommended operating ,16 '17 
conditions for the applicable type. 

2. All typical values are at Vee= 5V, TA= 2s·c. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.SV for all other TTL lamilies 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/7416 54/7417 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 1100 CL= 15pF, RL = 1100 UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1, '16 15 10 

tPHL Waveform 2, '17 23 30 
ns 

4-40 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 
INPUTS 

A B c 
L x x 
x L x 
x x L 
x x x 
H H H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

D 

x 
x 
x 
L 
H 

OUTPUTS 

Y('20) Y('21) 

H L 
H L 
H L 
H L 
L H 

PIN CONFIGURATION 

'20 

'21 

54/7420, 54/7421, LS20, LS21, 520 

Dual Four-Input NANO ('20), AND ('21) Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7420 10ns SmA 

74LS20 10ns O.SmA 

74520 3ns Sm A 

7421 12ns Sm A 

74LS21 9ns 1.7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +1o•c Vcc=SV :t10%;TA= -ss•cto +12s•c 

Plastic DIP N7420N . N74LS20N 
'20 N74S20N 

'21 N7421N . N74LS21N 

Plastic SO 
N74LS20D • N74520D 

N74LS210 
Ceramic DIP S5420F . S54LS20F 

'20 S54S20F 

Flatpack S5420W . S54LS20W 
'20 S54S20W 

LLCC S54LS20G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 54/74S 54/74LS 

A-D Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSlil 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA l1H and -1.6mA Ill• a 54/745 unit load (Sul) Is 50µ.A l1H and 
- 2.0mA Ill• and 54/74LS unit load (LSul) is 20µA l1H and -0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'20 '21 '20 '21 

'iY ·p 2 B y 2 B y & & c 6 c 6 
4 4 
S D S D 

'iY ·p 10 B y 8 10 B y 8 10 
12 c 12 c 

12 
13 D 13 D 

13 13 
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LOGIC PRODUCTS 

GATES 54/7420, 54/7421, LS20, LS21, 520 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 5.5 + 7.0 +5.5 +5.5 + 7.0 +5.5 

l1N Input current 
-30 to -30 to -30 to -30 to -30 to -30 to 

+5 +1 +5 +5 +1 +5 

VouT 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to - 0.5 to -0.5 to 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 54/74S 
PARAMETER 

Min Nom Max Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 2.0 2.0 

Mil +0.8 +0.7 +0.8 
V1L LOW-level input voltage 

Com' I +0.8 +0.8 +0.8 

l1K Input clamp current -12 -18 -18 

'20 -400 -400 -1000 
loH HIGH-level output current '21 -800 -400 -1000 

Mil 16 4 20 
loL LOW-level output current 

Com'I 16 8 20 

Mil -55 + 125 -55 + 125 -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 0 70 0 70 

NOTE 
VJL = + 0.7V MAX for 54$ at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

vcc vcc 

o--~~~~~tw~~~~~~ 

VM = 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families 

DEFINITIONS INPUT PULSE REQUIREMENTS 
FAMILY 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value 
Amplitude Rap. Rate Pulse Width 'TLH 

CL= load capacitance includes jig and probe capacitance: see AC CHAAACTERIS· 54174 3.0V 1MHz 500ns 7ns 
TICS for value 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent 
trLH· trHL Values should be less than or equal to the table entries 
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54LS/74LS 

54Sl74S 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 

'C 

UNIT 

v 
v 
v 
v 
v 

mA 

LA 
µ,A 

mA 

mA 

'C 

'C 

AMP (V) 

ov 

'THL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 54/7420, 54/7421, LS20, LS21, S20 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
5417420, 21 54174LS20, 21 54/74S20 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1L= MAX, Mii 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage V1H =MIN, loH =MAX Com' I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, Mii 0.2 0.4 0.25 0.4 0.54 v 
LOW-level loL= MAX 

VoL output voltage V1H= MIN, Com' I 0.2 0.4 0.35 0.5 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

V1K 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v voltage 

Input current V1=5.5V 1.0 1.0 mA 
1, at maximum Vee= MAX 

Input voltage V1=7.0V 0.1 mA 

HIGH-level V1=2.4V 40 µ.A 
l1H Input current Vee= MAX 

V1=2.7V 20 50 µ.A 

LOW-level V1= 0.4V -1.6 -0.4 mA 
l1L Input current Vee= MAX 

V1=0.5V -2.0 mA 

Short-circuit Mii -20 -55 -20 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com'I -18 -55 -20 -100 -40 -100 mA 

1 Outputs 
ecH HIGH 2 4 0.4 0.8 5 8 mA 

'20 
1 Outputs 

6 11 1.2 2.2 10 18 mA 
Supply current CCL LOW 

Ice (total) Vee= MAX 
1 Outputs 
CCH HIGH 6 8 1.2 2.4 mA 

'21 
1 Outputs 
CCL LOW 11 13 2.2 4.4 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as M1N or MAX, use the appro· 

prlate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

2. All typical values are at Vee= 5V, TA= 25 •c. 
3.105 Is tested with Vour=+0.5V and Vcc=Vcc 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. VoL = + 0.45V MAX for 545 at TA= + 12s•c only. 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1, '20 
tPHI.. 

tPLH Propagation delay Waveform 2, '21 
tPHL 

VM = 1.JV for 54LSl74LS: VM::: 1.5V lor all other TTL fam1l1es 

Waveform 1 Waveform 2 

54/74 54/74LS 54/74S 

CL= 15pF, RL = 4000 CL=15pF, RL=2k0 CL= 15pF, RL = 2800 UNIT 

Min Max Min Max Min Max 

22 15 4.5 
15 15 5.0 

ns 

27 15 
19 20 

ns 

4.43 

4 



LOGIC PRODUCTS 

GATE 

LOGIC DIAGRAM 

(EACH GATE) 

A 

c 

D ----1----1,---, 

G -.---,.____, 

FUNCTION TABLE 
INPUTS 

A B c 
x x x 
H x x 
x H x 
x x H 
x x x 
L L L 

H =HIGH voltage level 
L =LOW voltage level 
X = Don't care 

D 

x 
x 
x 
x 
H 
L 

G 

L 
H 
H 
H 
H 
H 

PIN CONFIGURATION 

4.44 

OUTPUT 
y 

OUTPUT 

y 

H 
L 
L 
L 
L 
H 

54/7425 

Dual Four-Input NOR Gate With Strobe 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7425 9ns 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :t5%;TA=0°Cto +1o•c Vcc=5V :t10%;TA= -ss•cto +12s•c 

Plastic DIP N7425N 

Ceramic DIP S5425F 

Flatpack S5425W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 

A-D Inputs 1ul 

G Input 4ul 

y Output 10ul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA l1H and - 1.6mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11~ 
1: y 8 
12 

13 



LOGIC PRODUCTS 

GATE 54/7425 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

vcc 

DEFINITIONS 

Rt= Load resistor to Vee; see AC CHARACTERISTICS for value. 
Ct= Load capacitance includes jig and probe capacitance; see AC CHARACTER IS· 

TICS for value. 
Ar=Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1 N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

54 74 

7.0 7.0 

-0.5 to+ 5.5 -0.5 to+ 5.5 

-30 to+ 5 -30 to+ 5 

-0.5 to+ Vee - 0.5 to +Vee 

-55to+125 o to 70 

54/74 

Min Norn Max 

4.5 5.0 5.5 

4.75 5.0 5.25 

2.0 

+0.8 

+0.8 

-12 

-800 

16 

16 

-55 + 125 

0 70 

INPUT PULSE DEFINITIONS 

14------•w-------i 

ITHL(lfi 

ITLH(lr) 

ITLHl!r) 

ITHL!lfl 

>+------•w------+1 
VM = 1.3V for 54LS/74LS; VM = 1 SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH 
54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz soons 15ns 

54S/74S 3.0V 1MHz 500ns 2.Sns 

UNIT 

v 
v 

mA 

v 
·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µ.A 

mA 

mA 

·c 
·c 

AMP(V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 

4.45 

4 



LOGIC PRODUCTS 

GATE 54/7425 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7425 

PARAMETER 
Typ2 Min Max 

Mil 2.4 3.4 
VoH HIGH-level output votlage Vee= MIN, V1L=MAX, loH=MAX 

Com'I 2.4 3.4 

Vee= MIN, V1H =MIN, loL =MAX 
Mil 0.2 0.4 

VoL LOW·level output voltage 
Com'I 0.2 0.4 

V1K Input clamp voltage Vee= MIN, l1=l1K -1.5 

11 
Input current at maximum 

V cc= MAX, V1 = 5.5V 1.0 input voltage 

G input 160 
l1H HIGH-level input current Vee= MAX, V1= 2.4V 

Other Inputs 40 

G input -6.4 
l1L LOW-level input current Vee= MAX, V1=0.4V 

Other inputs -1.6 

Short·circult output Mil -20 -55 
los current 3 Vee= MAX 

Com'I -18 -55 

lccH Outputs HIGH 8 16 
Ice Supply current (total) Vee= MAX 

lccL Outputs LOW 10 19 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. 105 is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA= 25°C, Vee= 5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4001J 

Min Max 

tPLH Propagation delay Waveform 1 22 
tPHL 15 

4-46 

VM = 1 3V for 54LS174L$, VM = 1.5V for all other TTL families 

Waveform 1 

UNIT 

ns 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
H 
H 
L 

54/7 426, LS26 

Quad Two-Input NANO Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7426 14ns Sm A 

74LS26 16ns 1.6mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :1:5%;TA=o•cto +1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N7426N • N74LS26N 
I----

Plastic SO N74LS26D 

Ceramic DIP 55426F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

A,B Inputs 1ul 1LSul 

y Output 10ul 10LSul 

NOTE 
Where a 54174 unit load (ul) Is understood to be 40,.A l1H and - 1 .6mA l1L and a 54/74LS unit load (LSul) Is 20"A l1H and 
-0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

A & ~::!()--i3 Sl 

4::0--1-5 B 6 Sl 

1o::i[y-8 9 B Sl 

12::i(y-11 
12 

Sl 
11 

13 B 13 
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LOGIC PRODUCTS 
----------------------------------,--,~---·-. 

GATES 54/7 426, LS26 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unleBs 
r--------

PARAMETER 54 54LS 74 74LS 
~-- - --

Vee Supply voltage 7,Q 7,Q 7,0 7.0 v 
,. 

VIN Input voltage 
--0,5 to - Q,5 to 0,5 to -05 to 

+5.5 + 7.0 + 5,5 + 7.0 
-----· 

l1N Input current 
-30 to --30 to -:10 to -.JO to 

+5 + 1 + 5 + 1 

VouT Voltage applied to output in HIGH output state 
-- 0.5 to - 0,5 to .. 0.5 to -,05 to 

+15 + 15 + 15 + 15 
~- -

TA Operating free-air temperature range --55to +125 to 70 ·c 

541/4LS 
1--------,------------·----,,--------'"''4""·"''''"'''""'~------< PARAMETER 

54/74 

Min Norn Max 
1--------------------~----+-----+------+------;------·-+,·--~----·--------+------< 

Mil 4.5 4.5 5,0 , 5.5 V 

Com' I 4.75 5.0 525 5.0 5.25 V 
Vee Supply voltage 

---------------------~---1-------t-----t--------,-+---------··""+-·"" ----·--!-------+------< 

~----H_l_G_H_·_le_v_e_I _in_p_u_t_v_o_lt_a_g_e ____ ~-----1 -~-------+----,,----+--·-·2_._o ___ ,,,__ _ ____ -----+---V---< 
Mil +0.8 +0.7 V 

V1L LOW-level input voltage Com'I --1---+-0-_-8-,-+---·---·--,,+-·-·--·-·+--+-o-.8--1---V---1 

!------------------~---+-----+···· -----+--------!---,·---+---·----,,,--+-·----t------
Input clamp current - 12 -18 mA 

HIGH-level output voltage 15 15 v 
1-----------------,-------+-----+-----+---·----~-------+----,·-------+-------+----t 

Mil 16 4 mA 
LOW-level output current 

Com'I 16 8 mA 
1--------------------+-----+--------t------+-,,----,+·---·,,·-------+----,..------+-----+-----< 

Mil -55 +125 55 +125 °C 
Operating free-air temperature 1----1-----;1------+-------+·,----·--t-,,---------~--------j·-----t 

Com'I o 70 o 70 ·c 

TEST CIRCUITS AND WAVEFORMS 
.-------------------------------------·--.. -----·--,-·--··----------, 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

RT 

RL::: load resistor to Vee; see AC CHARACTERISTICS tor value 

vcc 

RL 

CL= Load capacitance includes J19 and probe capacitance; see AC CHARACTERIS
TICS for value. 

Rr =Termination resistance should be equal to ZouT of Pulse Generators 

trLH• trHL Values st-.ouid be less than or equal to the table entries 

INPUT PULSE DEF!NITIOtJS 

AMP (V) 

ov 

VM::::: 1.3V for 54L$174LS, VM 1 5V fnr al! other TTL farr>d1es 

54174 3.0V 

54LS/74LS 3.0V 

54Sl74S 3 av 

~-------------------------------- ______ ,, _______ ,, ___________ _ 
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LOGIC PRODUCTS 

GATES 54/7 426, LS26 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

loH--H::.~~~~,,,~i-
-·--------·--------·------r··-·-· 

V0 1. LOW-lvvel ou-,,.;ut v<1ilco;ae 

V1K Input clamp mh'-'.-J"' 

Ice 

Input current a.t tnd..-<imum 
input voltage 

LOW-level currern 

Supply curn',nt (totii.I/ 

...__ _________ -------------------·--------

TEST CONDITIONS1 
54/7426 

Typ2 Min 

Vcc=MIN, VoH=15V 

V1L=MAX VoH=12V 

Mil 0.2 
Vee'= MIN, loL= MAX 

Com'I 0.2 
V1H=MIN 

loL=4mA 74LS 
--·-

Vee= MIN, 11= l1K •-P---·• 
V1=5.5V 

Vee= MAX 
V1= 7.0V --------
V1= 2.4V 

Vcc=MAX 
V1=2.7V 

Vee= MAX, V1=0.4V 

l lccH Outputs HIGH 4 
c=MAX l lccL Outputs LOW 12 

NOTES 
1. For conditions showr-, t\'~ M!l\I ;.;r MAX, ur.•: ~t·:.J :,.1,p1opriate value specified under 

recommer.ded opf!r,,,ting. L.Ot)JiUons for th{' :1p,::i'1c<!ble type. 

AC WAVEFORM 

54/74LS26 

Max Min Typ2 Max 

•1000 1000 

50 50 

0.4 0.25 0.4 

0.4 0.35 0.5 

0.25 0.4 

-1.5 -1.5 

1.0 

0.1 

40 

20 

-1.6 -0.4 

8 0.8 1.6 

22 2.4 4.4 

2. All typical value-~; ~:rt: -3.t V CC:= tW, TA= 25 °C. WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM::.~ 1.5V tor all other rTL fam1l1es. 

Waveform 1 

AC CHARACTERISTICS TA'=25'C, Vcc=5.0V 

------------·--·-·-·1·---PARAMETER TEST 

---------~~:~~~~~-~=~-a~-- ----· W 

··--
54/74 54LSn4LS 

1--
CONDITIONS CL= 15pF, RL = 1k!l CL=15pf,RL=2 

Min Max Min Max 

aveforrn 1 
24 32 
17 28 . ------·-------------···-···-..i..·-·-------·---·· ·---·· 

UNIT 

µ,A 

µ,A 

v 
v 
v 
v 

mA 

mA 

µ,A 

µ,A 

mA 

mA 

mA 
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LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A B 

L L 
x x 
x H 
H x 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

c 
L 
H 
x 
x 

PIN CONFIGURATION 

4.50 

OUTPUT 

y 

H 
L 
L 
L 

54/7427, LS27 

Triple Three-Input NOR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7427 9ns 13mA 

74LS27 10ns 2.7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :I: 5%; TA =0°C to+ 70°C Vcc=SV :1:10%;TA= -ss•cto +12s•c 

Plastic DIP N7427N . N74LS27N 

Plastic SO N74LS27D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74. 54/74LS 

A-C Inputs 1ul 1LSul 

y Output 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40/lA l1H and - 1.6mA Ill• a 54/74LS unit load (LSul) Is 20µ.A l1H and 
-0.4mA llL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/I EC) 

1~ 2 B y 12 

13 c . 
~1 D 12 

3p 4 B y 6 

5 c 

91)Y 10 B y 6 

11 c 



LOGIC PRODUCTS 

GATES 54/7 427, LS27 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Yee Supply voltage 

VIN Input voltage 

l1N Input current 

Your Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

Y1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com' I 

Mil 
TA Operating free-air temperature 

Com' I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

vour 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

RL 

0 

Min 

4.5 

4.75 

2.0 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTERlS· 
TICS for Yalue. 

Rr =Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 -5.5 + 7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Yee +Yee +Vee +Vee 

- 55 to + 125 Oto 70 ·c 

54/74 54174LS 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 + 0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-800 -400 l'A 

16 4 mA 

16 8 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP (V) 

------tw----- OV 

vM = 1.3V for 54LS/74LS: VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wktth 1TLH 1THL 
54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz. 500ns 2.Sns 2.5ns 
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LOGIC PRODUCTS 

GATES 54/7427, LS27 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
Min 

Mil 2.4 
VoH HIGH-level output voltage Vcc=MIN, V1L=MAX, loH=MAX 

Com'I 2.4 

Mil 

Vol LOW-level output voltage Vee= MIN, loL= MAX 
Com'I 

V1H= MIN 
loL=4mA 74LS 

VIK Input clamp voltage Vee= MIN, 11= l1K 

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

V1= 7.0V 

V1=2.4V 
l1H HIGH-level input current Vee= MAX 

V1=2.7V 

Ill LOW-level input current V cc= MAX, V1 = 0.4V 

Short-circuit output Mil -20 
los current3 Vee= MAX 

Com'I -18 

l lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX J lccL Outputs LOW 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 

54/7427 54/74LS27 

Typ2 Max Min Typ2 Max 

3.4 2.5 3.4 

3.4 2.7 3.4 

0.2 0.4 0.25 0.4 

0.2 0.4 0.35 0.5 

0.25 0.4 

-1.5 -1.5 

1.0 

0.1 

40 

20 

-1.6 -0.4 

-55 -20 -100 

-55 -20 -100 

10 16 2.0 4 

16 26 3.4 6.8 

2. All typical values are at Vcc=5V, TA=25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. las is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output shOuld be shorted at a time and duration of the short circuit should not 
exceed one second 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

4-52 

VM = 1.3V for 54LS/74LS, VM = 1-5V for all other TTL families 

Waveform 1 

54/74 54/74LS 

CL= 15pF, RL = 4001l CL= 15pF, RL = 2kll 

Min Max Min Max 

15 15 
11 15 

UNIT 

v 
v 
v 
v 
v 
v 

mA 

mA 

µ.A 

µ.A 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

BUFFER 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L =LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
L 
L 
L 

54/7428 

Quad Two-Input NOR Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7428 7ns 23mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :1:S%;TA=o•c10 +1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N7428N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 

A,B Inputs 1ul 

y Output 30ul 

NOTE 
Where a 54!74 unit load (ul) is understood to be 40µA l1H and -1.6mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

3~y 
2~1 

5~ 6~4 

B~y 
9~10 

11~ 
12~13 

10 

13 

4.53 

4 



LOGIC PRODUCTS 

BUFFER 54/7428 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com' I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level Input voltage 

Com' I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com' I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

vcc vcc 

OEFINITION5 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 
O =Diodes are 1N916, iN3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4.54 

54 74 UNIT 

7.0 7.0 v 
-0.5 to +5.5 -0.5 to +5.5 v 
-30 to +5 -30 to +5 mA 

-0.5to +Vee -0.5to +Vee v 
-55to+125 Oto70 ·c 

54/74 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-12 mA 

-2400 µA 

48 mA 

48 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i.-~~~~~tw~~~~~~ OV 

VM = 1.3V for 54LSl74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH 1THL 

54/74 3.0V lMHz 500ns 7ns 7ns 

54L5/74L5 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V lMHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

BUFFER 54/7428 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

Mil 
VoH HIGH-level output voltage Vee= MIN, V1L =MAX, loH =MAX 

Com' I 

Mil 
VoL LOW-level output voltage Vee= MIN, V1H=MIN, loL=MAX 

Com' I 

V1K Input clamp voltage Vee= MIN, 11= l1K 

1, 
Input current at maximum 

Vee= MAX, V1=5.5V input voltage 

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

l1L LOW-level input current Vee= MAX, V1=0.4V 

Short-circuit output Mil 
los current3 Vee= MAX 

Com' I 

l lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX 

lccL Outputs LOW 

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

recommended operating conditions tor the applicable type. AC WAVEFORM 
2. All typical values are at Vcc=5V, TA=25°C. 

54/7428 

Min Typ2 Max 

2.4 3.4 

2.4 3.4 

0.2 0.4 

0.2 0.4 

-1.5 

1.0 

40 

-1.6 

-70 -180 

-70 -180 

12 21 

33 57 

3. 108 is tested with Vour= +0.5V and Vee= Vee MAX+ o.sv. Not more than one 
output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.JV for 54LS/74L$, VM = 1.SV tor all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS RL= 1330 UNIT 

Min Max 

tPLH Propagation delay Waveform 1 9.0 
tPHL CL=50pF 12 

ns 

tPLH Propagation delay 
Waveform 1 15 

tPHL CL= 150pF 18 
ns 

UNIT 

v 
v 
v 
v 
v 

mA 

µ.A 

mA 

mA 

mA 

mA 

mA 

4-55 

4 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 
INPUTS 

A B c D E 

L x x x x 
x L x x x 
x x L x x 
x x x L x 
x x x x L 
x x x x x 
x x x x x 
x x x x x 
H H H H H 

H =HIGH vo\\age tevel 
L = LOW voltage level 
X =Don't care 

F 

x 
x 
x 
x 
x 
L 
x 
x 
H 

G 

x 
x 
x 
x 
x 
x 
L 
x 
H 

PIN CONFIGURATION 

4-56 

OUTPUT 

H y 

x H 
x H 
x H 
x H 
x H 
x H 
x H 
L H 
H L 

54/7 430, LS30 

Eight-Input NANO Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7430 11ns 2mA 

74LS30 11ns 0.5mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :!:5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= - ss•c to + 12s•c 

Plastic DIP N7430N . N74LS30N 

Plastic SO N74LS30D 

Ceramic DIP S54LS30F 

Flat pack S54LS30W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

A-H Inputs 1ul 1LSul 

y Output 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40,u.A l1H and - 1.6mA llL• and 54174LS unit load (LSul) Is 20,u.A l1H and 

-0.4mA llL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

& 

1~ 
2 8 

3 c 
4 0 y 

5 E 8 

6 F 

11 G 
12 H 11 

12 



LOGIC PRODUCTS 

GATES 54/7 430, LS30 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Suppiy voltage 

VIN Input voltage 

l1N Input current 

Vou1 Voltage applied to output in HIGH output state 
I---

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 
r---·-· ---· 

PARAMETER 

Mil 
Vr:c Supply voltage 

Com'I 

V1H 
I---"-'--· 

HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

OEF!NITIONS 

VIN 

Vee 

VOUT 

Rl::: U1ad rn.sist0r to Vee: see AC CHARACTERISTICS hr value. 

vee 

D 

Min 

4.5 

4.75 

2.0 

-55 

0 

Cl::: Lodd r:apacitance 1ncluJus jig and probe capac1tancc: see AC CHARACTEAIS· 
TICS :or vaiue. 

Ar= Termination res1&tance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• ITHL Values should be less than or equal to the table entries 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to +125 o to 70 ·c 

54174 54174LS 
UNIT 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-400 -400 µA 

16 4 mA 

16 8 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i.-~~~~~•w~~~ ov 
VM = 1.3V for 54LSl74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH 'THL 

54174 3.0V 1MHz 500ns Ins 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

545174$ 3.0V 1MHz 500ns 2.5ns 2.5ns 

4.57 

4 
.. 



LOGIC PRODUCTS 

GATES 54/7430, LS30 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
Min 

Mil 2.4 
VoH HIGH-level output voltage Vee= MIN, V1L=MAX, loH=MAX 

Com'I 2.4 

Mil 

Vol LOW-level output voltage Vee= MIN, loL=MAX 
Com'I 

V1H= MIN 
loL=4mA 74LS 

VIK Input clamp voltage Vee= MIN, 11= 11K 

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

V1=7.0V 

V1=2.4V 
l1H HIGH-level input current Vee= MAX 

V1=2.7V 

l1L LOW-level input current Vee= MAX, V1=0.4V 

Short-circuit output Mil -20 
los current3 Vee= MAX 

Com'I -18 

l lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX l lccL Outputs LOW 

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

recommended operating conditions tor the applicable type. 

AC WAVEFORM 

54/7430 54/74LS30 

Typ2 Max Min Typ2 Max 

3.4 2.5 3.4 

3.4 2.7 3.4 

0.2 0.4 0.25 0.4 

0.2 0.4 0.35 0.5 

0.25 0.4 

-1.5 -1.5 

1.0 

0.1 

40 

20 

-1.6 -0.4 

-55 -20 -100 

-55 -20 -100 

1 2 0.35 0.5 

3 6 0.6 1.1 

2. All typical values are at Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. 108 is tested with VouT= + o.sv and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

4·58 

I 

VM = 1.3V for 54L$/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

54174 54/74LS 

CL=15pF, RL=4001J CL= 15pF, RL = 2kll 

Min Max Min Max 

22 15 
15 20 

UNIT 

v 
v 
v 
v 
v 
v 

mA 

mA 

p.A 

p.A 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H= HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

L 
H 
H 
H 

54/7 432, LS32, 532 

Quad Two-Input OR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7432 12ns 19mA 

74LS32 14ns 4.0mA 

74S32 4ns 2BmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc•SV :t5%;TA•0°Cto +70°C Vcc=SV :1:10%;TA• -ss•cto +125°C 

Plastic DIP 
N7432N . N74LS32N 

N74S32N 

Plastic SO N74LS32D . N74S32D 

Ceramic DIP S5432F • S54LS32F 

Flatpack S5432W • S54LS32W 

LLCC S54LS32G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

A,B Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load (u~) Is understood to be 40µ.A l1H and -1.6mA Ill• a 541745 unit toad (Sul) is 50µ.A l1H and 
- 2.0mA llL• and a 54174LS unit load (LSul) Is 20,.A l1H and -0.4mA l1L· 

LOGIC SYMBOL 

1~ 2~3 

4~ 
5~6 

A 
9~8 
10~ 

12j[)-iA y 
B 11 

13 

LOGIC SYMBOL (IEEE/IEC) 

11 

4·59 



LOGIC PRODUCTS 

GATES 54/7432, LS32;S32 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage 
-0.5 to 

+5.5 

l1N Input current -30 to 
+5 

VouT 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'I 0 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

VIN 

vcc 

VOUT 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vec 

D 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 +5.5 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 + 1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 Oto 70 

54/74 54/74LS 54/74$ 

Norn Max Min Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 +0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-800 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

f+------tw-------i 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
trLH, trHL Values should be less than or equal to the table entries. 

4·60 

54LS/74LS 

54S/74S 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.Sns 

UNIT 

v 

v 

mA 

v 

'C 

UNIT 

v 
v 
v 
v 
v 

mA 

p.A 

mA 

mA 

'C 

'C 

AMP(V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 54/7432, LS32, 532 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/7432 54/74LS32 54/74S32 
PARAMETER TEST CONDITIONS1 

Typ2 Typ2 Typ2 Min Max Min Max Min Max 

v HIGH-level Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 

OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.5 

Vol 
LOW-level Vee= MIN, fol= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 
output voltage V1L= MAX 

IOL=4mA 74LS 0.25 0.4 

VIK 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 
voltage 

Input current V1= 5.5V 1.0 1.0 
11 at maximum Vee= MAX 

input voltage V1=7.0V 0.1 

HIGH-level V1= 2.4V 40 
f1H input current Vee= MAX 

V1=2.7V 20 50 

LOW-level V1= 0.4V -1.6 -0.4 
f 1L input current Vee= MAX 

V1= 0.5V -2.0 

Short-circuit Mil -20 -55 -20 -100 -40 -100 
los output current3 Vee= MAX 

Com'I -18 -55 -20 -100 -40 -100 

lccH 
Outputs 

15 22 3.1 6.2 18 32 
Supply current HIGH 

Ice (total) Vee= MAX 

lccL Outputs 
23 38 4.9 9.8 38 68 

LOW 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX, use the appropriate value specifted under 

recommended operating conditions for the applicable type 
2 All typical values are at Vcc=5V, TA=25°C. 
3 los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short c1rcu1t should not 
exceed one second 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 

Min Max 

tPLH Propagation delay Waveform 1 
15 

tPHL 22 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1 3V for 54LSl74LS VM = 1 5V for all other TTL fam1l1es 

Waveform 1 

54/74LS 54/74S 

CL= 15pF, RL = 2k!.l CL= 15pF, RL = 2800 

Min Max Min Max 

22 7.0 
22 7.0 

UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 

4-61 
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LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = H lGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

4-62 

OUTPUT 

y 

H 
L 
L 
L 

54/7 433, l533 

Quad Two-Input NOR Buffer (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7433 11ns 23mA 

74LS33 19ns 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :5%;TA=0°Cto +1o•c Vee= sv : 10%; TA= - ss•c to + 12s•c 

Plastic DIP N7433N . N74LS33N 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54174LS 

A, B Inputs 1ul 1LSul 

y Output 30ul 30LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA liH and - 1.6mA l1L, a 54174LS unit load (LSul) is 20µA l1H and 

-0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

~~1 ;1 Q 

5~ 6 B 4 <2 

8~ 9 B y 10 Q 10 

A 
11~13 11 
12 8 <2 

13 
12 



LOGIC PRODUCTS 

BUFFERS 54/7433, LS33 

ABSOLUTF. MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 
loL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'I 0 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

RT 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS

TICS tor value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 

trLH• trHL. Values should be less than or equal to the table entries. 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 -5.5 + 7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to+125 o to 70 ·c 

54/74 54/74LS 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

5.5 5.5 v 
48 12 mA 

48 24 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

i.------tw-----_.. AMP(V) 

i-------tw ov 
VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wklth tTLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 

4·63 
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LOGIC PRODUCTS 

BUFFERS 54/7433, LS33 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7433 54/74LS33 

PARAMETER 
Typ2 Typ2 Min Max Min Max 

loH HIGH-level output current Vee= MIN, VIL= MAX, ,vOH = 5.5V 250 250 

Mil 0.2 0.4 0.25 0.4 

Vol LOW-level output voltage Vee= MIN, loL= MAX 
Com'I 0.2 0.4 0.35 0.5 

V1H=MIN 
loL= 12mA 74LS 0.25 0.4 

V1K Input clamp voltage Vee= MIN, l1=l1K -1.5 -1.5 

Input current at maximum V1=5.5V 1.0 
11 input voltage Vee= MAX 

V1=7.0V 0.1 

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

V1=2.7V 20 

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

Vee= MAX 1 lccH Outputs HIGH 12 21 1.8 3.6 
Ice Supply current (total) 

lccL Outputs LOW 33 57 6.9 13.8 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54/74LS 

PARAMETER TEST CONDITIONS RL = 1331J CL= 45pF, RL = 6671J 

Min Max Min Max 

tPLH Propagation delay 
CL= 50pF for 54/7433 15 32 

tPHL Waveform 1 18 28 

tPLH Propagation delay 
CL= 150pF for 54/7433 22 

tPHL Waveform 1 24 
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UNIT 

µ,A 

v 

v 

v 

v 

mA 

mA 

µ,A 

p.A 

mA 

mA 

mA 

UNIT 

ns 

ns 



LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
H 
H 
L 

54/7437, LS37, 537 

Quad Two-Input NANO Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7437 11ns 22mA 

74LS37 12ns 3.5mA 

74S37 4ns 33mA 
--L..---. -····- -· 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=0°Cto +70°C Vcc=SV :!:10%;TA= -55°Cto +125°C 

N7437N . N74LS37N 
Plastic DIP 

N74S37N 

Plastic SO N74S37D 

Ceramic DIP S54S37F . S54LS37F 

Flat pack S54S37W . S54LS37W 

LLCC S54LS37G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

A, B Inputs 1ul 2Sul 1LSul 

y Output 30ul 30Sul 30LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µ.A 11H and - 1.6rnA ltL• a 54/745 unit load (Sul) is 50µ.A 11H and 
- 2.0mA 111_, and 54/74LS unit load (LSul) is 20µ.A liH and - 0.4rnA Ill· 

LOGIC SYMBOL 

4~y 6 
5~ 

1o~y 8 
9~ 

12~ _ _y_11 
13~ 

LOGIC SYMBOL (IEEE/IEC) 

&[> 

10 

11 

4·65 

4 



LOGIC PRODUCTS 

BUFFERS 54/7437, LS37, S37 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage 
-0.5 to 

+5.5 

llN Input current - 30 to 
+5 

VouT 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
VIL=+ 0.7V MAX for 54S at TA=+ 125°C only 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Vee 

Al= Load resistor to Vee· see AC CHARACTERISTICS for value 

vcc 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 + 5.5 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+ 1 +5 +5 + 1 +5 

-0.5 to - 0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 o to 70 

54/74 54/74LS 54/74$ 

Norn Max Min Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+ 0.8 + 0.7 +0.8 

+ 0.8 + 0.8 +0.8 

-12 -18 -18 

- 1200 -1200 -3000 

48 12 60 

48 24 60 

+ 125 -55 + 125 - 55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

>+-~~~~~tw~~~~~----< 

VM = 1.3V for 54LS/74LS: VM = 1 5V for all other TTL fam1l1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 
CL= Load capacitance includes Jig and probe capacitance, see AC CHARACTERIS 54174 3.0V 1MHz 500ns 7ns 

TICS for value. 

Ar= Termination resistance should be equal to lour of Pulse Generators 
0 =Diodes are 1 N916, 1 N3064, or equivalent 

ITLH· 'THL Values should be less than or equal to the table entries 

4-66 

54LSl74LS 

54S/74S 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.Sns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

·c 
·c 

AMP(V) 

ov 

trHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

BUFFERS 54/7437, LS37, 537 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/7437 54/74LS37 54174S37 

PARAMETER 
Typ2 Typ2 Typ2 Min Max Min Max Min Max 

v HIGH·level Vee= MIN, V1L= MAX, Mil 2.4 3.4 2.5 3.4 2.5 3.4 

OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.54 

VoL 
LOW-level Vee= MIN, IOL= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 
output voltage V1H= MIN 

loL = 12mA ?~LS 0.25 0.4 

V1K 
Input clamp 

Vee= MIN, 11 = l1K -1.5 -1.5 -1.2 
voltage 

Input current V1=5.5V 1.0 1.0 
11 at maximum Vee= MAX 

Input voltage V1=7.0V 0.1 

HIGH-level V1= 2.4V 40 
l1H Input current Vee= MAX 

V1=2.7V 20 100 

LOW·level V1=0.4V -1.6 -0.4 
l1L Input current Vee= MAX 

V1=0.5V -4.0 

Short·clrcuit Mil -20 -70 -30 -100 -50 -225 
los output current 3 Vee= MAX 

Com'I -18 -70 -30 -100 -50 -225 

leeH 
Outputs 

9 15.5 0.9 2 20 36 
Supply current HIGH 

Ice (total) Vee= MAX 

lceL Outputs 
34 54 6 12 46 80 

LOW 

NOTES AC WAVEFORM 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the appHcable type. 
2. All typical values are at Vee= 5V, TA= 2s•c. 
3. 105 is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second for th9 5417437 and 54/74LS37, and 100 m!ll!seconds for the 
54174537. 

4. Vol= + 0.45V MAX for 545 at TA:: + 125"C only. 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 133!J 

Min Max 

tPLH Propagation delay Waveform 1 
22 

tPHL 15 
- -· 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

54/74LS 54/74S 

CL= 45pF, RL = 667!J CL=50pF, RL=93!J 

Min Max Min Max 

24 6.5 
24 6.5 

UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

µ.A 

µ.A 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

4-68 

OUTPUT 

y 

H 
H 
H 
L 

54/7438, LS38,S38 

Quad Two-Input NANO Buffers (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7438 13ns 28mA 

74LS38 19ns 3.5mA 

74S38 6.5ns 33mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :1:5%;TA=0°Cto +10°c Vcc=5V :!:10%;TA= -55°Cto +125°C 

Plastic DIP N7438N . N74LS38N 
N74S38N 

Plastic SO N74S38D . N74LS38D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

A,B Inputs 1ul 2Sul 1LSul 

y Output 30ul 30Sul 30LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA l1H and -1.6mA Ill• a 54/745 unit load (Sul) is SOµA ltH and 
- 2.0mA Ill• and 54174LS unit load (LSul) is 2011A liH and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1==1(y3 2 B 
&t> Q 

A 
4~6 Q 5 B 

9==1(ya 10 B 10 Q 

12==1(y11 
12 

13 B 13 Q 11 



LOGIC PRODUCTS 

BUFFERS 54/7 438, LS38, 538 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 

Vee Supply voltage 7.0 7.0 

V1N Input voltage -0.5 to -0.5 to 
+5.5 + 7.0 

llN Input current -30 to -30 to 
+5 +1 

VouT 
Voltage applied to output in HIGH -0.5 to -0.5 to 
output state +Vee +Vee 

TA Operating free-air temperature range -55to+125 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER 

Min Norn Max 

Mil 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 

Mil +0.8 
V1L LOW-level input voltage 

Com'I +0.8 

l1K Input clamp current -12 

VoH HIGH-level output voltage 5.5 

Mil 48 
loL LOW-level output current 

Com'I 48 

Mil -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

RT 

vee vee 

54S 74 74LS 74S 

7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to 
+5.5 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to 
+5 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee 

o to 70 

54/74LS 54/74S 

Min Norn Max Min Norn Max 

4.5 5.0 5.5 4.5 5.0 5.5 

4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.7 +0.8 

+0.8 +0.8 

-18 -18 

5.5 5.5 

12 60 

24 60 

-55 + 125 -55 + 125 

0 70 0 70 

INPUT PULSE DEFINITIONS 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

v 
mA 

mA 

·c 
·c 

AMP (V) 

i-------tw ov 

DEFINITIONS 

AL= Load resistor to Vee' see AC CHARACTERISTICS for value 
CL= Load capacitance includes pg and probe capacitance; see AC CHARACTERIS· 

TICS for value 
Rr =Termination resistance should be equal to ZouT of Pulse Generators 

trLH· trHL Values should be less than or equal to the table entries 

VM = 1.3V for 54LSl74LS; VM = 1 5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3 ov lMHz 500ns 15ns 

54S/74S 3 ov 1MHz 500ns 2 5ns 

ITHL 

7ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

BUFFERS 54/7 438, LS38, 538 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
Min 

I HIGH-level 
Vee= MIN, V1L= MAX, VoH=5.5V OH output current 

Mil 
V LOW-level Vee= MIN, loL= MAX 

Com'I OL output voltage V1H=MIN 
loL= 12mA 74LS 

VIK 
Input clamp 

Vee= MIN, 11= l1K voltage 

Input current V1=5.5V 
11 at maximum Vee= MAX 

input voltage V1=7.0V 

HIGH-level V1=2.4V 
l1H input current Vee= MAX 

V1=2.7V 

LOW-level V1=0.4V 
l1L input current Vee= MAX 

V1=0.5V 

leeH 
Outputs 

Supply current HIGH 
Ice (total) Vee= MAX 

lecL Outputs 
LOW 

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

recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 

AC CHARACTERISTICS TA=25°C, Vce=5.0V 

5417438 54174LS38 54/74S38 

Typ2 Max Min Typ2 Max Min Typ2 Max 

250 250 250 

0.2 0.4 0.25 0.4 0.5 

0.2 0.4 0.35 0.5 0.5 

0.25 0.4 

-1.5 -1.5 -1.2 

1.0 1.0 

0.1 

40 

20 100 

-1.6 -0.4 

-4.0 

5 8.5 0.9 2 20 36 

34 54 6 12 46 80 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL fam1l1es 

Waveform 1 

54/74 54/74LS 54/74S 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 133!1 CL=45pF, RL=667n CL= 50pF, RL = 9311 

Min Max Min Max Min Max 

tPLH Propagation delay Waveform 1 22 32 10 
tPHL 18 28 10 
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UNIT 

µ.A 

v 
v 
v 

v 

mA 

mA 

µ.A 

µ.A 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

BUFFER 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H = HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
H 
H 
L 

54/7439 

Quad Two-Input NAN D Buffer (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7439 11ns 4.5mA (lccH) 
30mA(lccJ 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee=SV :t5%;TA=o•cto +1o•c Vee= sv :t 10%; TA= -ss•c to + 12s•c 

Plastic DIP N7439N 
'--

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 

A, B Inputs 1ul 

y Output 30ul 

NOTE 
A 54174 unit load (ul) is understood to be 40µA l1H and - 1.6mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2~ 3~1 
A 

5~'!_4 
6~ 

2 A &[> 

10 

13 

4·71 
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LOGIC PRODUCTS 

BUFFER 54/7439 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

-
l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com' I 

VIH HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com' I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

RT 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 

trLH• trHL Values should be less than or equal to the table entries. 

4-72 

--
54 74 UNIT 

--
7.0 7.0 v 

-0.5 to -0.5 to v 
+5.5 +5.5 

···-------t---·----
-30 to -30 to 

mA 
+5 +5 

-0.5 to +Vee -0.5 to+ Vee v 
-55to+125 o to 70 'C 

54/74 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-12 mA 

5.5 v 
48 mA 

48 mA 

-55 +125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i-------tw ov 
VM = 1.3V for 54LSl74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulseWktth ITLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns' 



LOGIC PRODUCTS 

BUFFER 54/7439 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

loH HIGH-level output current Vee= MIN, V1L=MAX, VoH=5.5V 

Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL= MAX bMil 
Com'I 

VIK Input clamp voltage Vec=MIN, 11=11K 
------ - ----~-----------·-·-··-·--·--· - -- ·---- ----- ·--------- ·-

1, 
Input current at maximum 

Vcc=MAX, V1=5.5V input voltage 

~- HIGH-level input current Vce=MAX, V1=2.4V 

Ill LOW-level input current Vee= MAX, V1=0.4V 

l leeH Outputs HIGH 
Ice Supply current (total) Yee= ~-'AX 

l lecL Outputs LOW 

NOTES AC WAVEFORM 
1 For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type 

5417439 

Min Typ2 Max 

250 

0.2 0.4 -.. - .. -
0.2 0.4 

-1.5 

1.0 

40 

-1.6 

4.5 8.5 

30 54 

2. All typical values are are Vee= SV, TA= 25°C WAVEFORM FOR INVERTING OUTPUTS 

AC CHARACTERISTICS TA=25°C, Vec~5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

54174 

CL= 45pF, RL = 133!.l 

Min Max 

22 
18 

VM = 1.3V for 54LS/74LS, VM = 1-5V for all other TTL families 

Waveform 1 

UNIT 

ns 
I _ ___J 

UNIT 

µA 

v 
v 
v 

mA 

µA 

mA 

mA 

mA 
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LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE 

INPUTS 

A B c 
L x x 
x L x 
x x L 
x x x 
H H H 

H =HIGH voltage level 
L = LOW voltage level 
X = Don 'I care 

D 

x 
x 
x 
L 
H 

PIN CONFIGURATION 

4-74 

OUTPUT 

y 

H 
H 
H 
H 
L 

54/7440, LS40, 540 

Dual Four-Input NANO Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7440 11ns 11mA 

74LS40 12ns 1.8mA 

74540 6ns 18mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :tSo/o;TA=o•cto +1o•c Vcc=SV :t10o/o;TA= -ss•cto +12s•c 

Plastic DIP 
N7440N . N74LS40N 

N74S40N 

Ceramic DIP S54S40F 

Flat pack S54S40W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

A-D Inputs 1ul 2Sul 1LSul 

y Output 30ul 30Sul 30LSul 

NOTE 
Where a 54174 unit load (ul} is understood to be 40µA 11H and -1.6mA Ill• a 54/74S unit load (Sul) is 50µA l1H and 
- 2.0mA 11l, and a 54174LS unit load (lSul) is 20µ,A !iH and - 0.4mA Ill· 

LOGIC SYMBOL 

1~ 2 B y 
c 6 

4 
5 D 

·~ 10 B y 8 
12 c 
13 D 

LOGIC SYMBOL (IEEE/IEC) 

10 

12 

13 

& t> 



LOGIC PRODUCTS 

BUFFERS 54/7440, LS40, 540 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

VIN Input voltage 
-0.5 to 

+5.5 

l1N Input current 
-30 to 

+5 

Vour 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

ivlil 4.5 
Vee Supply voltage 

Com'! 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
V1L LOW-level input voltage 

Com'! 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'! 

Mil -55 
TA Operating free-air temperature 

Com'! 0 

NOTE 
V:L = + 0.7V MAX for 54S at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

RL =Load resistor to Yee: see AC CHARACTER!STICS for value 

vec 

0 

54LS 54S 74 74LS 74S 

7.0 ' 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 +5.5 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+ 1 +5 +5 +1 +5 

-0.5 to l -0.5 to -0.5 to -0.5 to l -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to +125 0 to 70 

54174 54174LS 54/74S 

Norn Max Min Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 +0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-1200 -1200 -3000 

48 12 60 

48 24 60 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

i-------•w------

i-------•w------+1 
VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

! INPUT Pl!LSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse WldOi tTLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTER!S- 54/74 3.0V 1MHz 500ns 7ns 
T!CS for value 

Rr = Termi!"lation resistance shou!d be equal to ZouT cl Pu:se Gerierators 
0 =Diodes are 1N916, 1N3064, or equivalent 

tTLH• tT'rlL Values should be !ess than or equal to the tab!e er!tries 

54LS/74LS 

54S/74S 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.Sns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µ.A 

mA 

mA 

·c 
·c 

AMP(V) 

ov 

1THL 

7ns 

6ns 

2.Sns 
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LOGIC PRODUCTS 

BUFFERS 54/7440, LS40, 540 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/7440 54/74LS40 54/74S40 

PARAMETER 
Typ2 Typ2 Typ2 Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1L=MAX, Mil 2.4 3.4 2.5 3.4 2.5 3.4 

OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.54 

Vol 
LOW-level Vee= MIN, loL= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 
output voltage V1H= MIN 

loL= 12mA 74LS 0.25 0.4 

VIK 
Input clamp 

Vee= MIN, 1, = 1,K -1.5 -1.5 -1.2 
voltage 

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

input voltage V1= 7.0V 

HIGH-level V1= 2.4V 
l1H input current Vee= MAX 

V1=2.7V 

LOW-level V1 = 0.4V 
Ill input current Vee= MAX 

V1=0.5V 

Short-circuit Mil -20 
los output current 3 Vee= MAX 

Com'I -18 

lccH 
Outputs 

Supply current HIGH 
Ice (total) Vee= MAX 

lccL Outputs 
LOW 

NOTES 
1 For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions tor the applicable type. 
2. All typical values are at V CC= 5V, TA= 25 °C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not .. 
exceed one second. The 54/74540 test time for 105 should· not exceed 100ms. 

4. Vol= + 0.45V MAX for 54$ at TA= + 125°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

4 

17 

54/74 

1.0 1.0 

0.1 

40 

20 100 

-1.6 - 0.4 

-4 

- 70 -15 -100 -50 -225 

- 70 -15 -100 -50 -225 

8 0.45 1 10 18 

27 3 6 25 44 

AC WAVEFORM 

WAVEFORM FOR INVERTING OUTPUTS 

VM::: 1.3V for 54LS174LS, VM = 1.SV for all other TTL families 

Waveform 1 

54/74LS 54/745 

PARAMETER TEST CONDITIONS CL=15pF, RL=133!.l CL= 45pF, RL = 667!.l CL= SOpF, RL = 93!.l 

Min Max Min Max Min Max 

tPLH Propagation delay Waveform 1 
22 24 6.5 

tPHL 15 24 6.5 
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UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

DECODERS 

• Mutually exclusive 
outputs 

• 1·of·8 demultiplexing 
capability 

• Outputs disabled for 
input codes above nine 

DESCRIPTION 

The '42 decoder accepts four active HIGH 
BCD inputs and provides 10 mutually ex
clusive active LOW outputs, as shown by 
logic symbol or diagram. The active LOW 
outputs facilitate addressing other MSI 
units with active LO.W input enables. 

The logic design of the '42 ensures that all 
outputs are HIGH when binary codes 
greater than nine are applied to the inputs. 

The most significant input, A3, produces a 
useful inhibit function when the '42 is 
used as a 1-of-8 decoder. The A3 input can 
also be used as !he Data input in an 8-out-

54/7 442, LS42 

BCD-To-Decimal Decoder (1·of.10) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7442 15ns 28mA 

74LS42 18ns 7mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=o•c ta +1o•c Vee= sv ± 10%; TA= -ss•c ta + 12s•c 

Plastic DIP N7442N . N74LS42N 

Plastic- SO N74LS54D 

Ceramic DIP S5442F . S54LS42F 

Flatpack S5442W . S54LS42W 

LLCC S54LS42G 

put demultiplexer application. INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

Ao-A3 Inputs 1ul 1LSul 

0-9 Ouputs 10ul 10LSul 

NOTE 
Where a 54174 unit load (ut) is understood to be 40µ.A l1H and - 1.6mA llL• and a54/74LS unit load (LSul) is 20µ.A l1H and 
-OAmAl1L· · 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

15 14 13 12 

BCD/DEC 
15 1 

Ao A1 A2 A3 

14 2 

13 

0 1 2 3 4 5 6 7 8 9 

1 2 3 4 5 6 7 9 10 11 12 

Vcc=Pln 16 
GND=Pin 8 

4.77 
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LOGIC PRODUCTS 

·DECODERS 

LOGIC DIAGRAM 

( ) .. Pin number 
Vee= Pin 16 
GND=Pln8 

FUNCTION TABLE 

A3 A2 A1 Ao 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

H =HIGH voltage levels 
L = LOW voltage levels 

ii 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

54/744~;LS42 

1 2 3 4 5 ii 7 ii 9 
H H H H H H H H H 
L H H H H H H H H 
H L H H H H H H H 
H H L H H H H H H 
H H H L H H H H H 
H H H H L H H H H 
H H H H H L H H H 
H H H H H H L H H 
H H H H H H H L H 
H H H H H H H H L 
H H H H H H H H H 
H H H H H H H H H 
H H H H H H H H H 
H H H H H H H H H 
H H H H H H H H H 
H H H H H H H H H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+5.5 +7.0 -5.5 + 7.0 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 µA 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

DECODERS 54/7442, LS42 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/7442 54/74LS42 

PARAMETER 
Min 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.4 
VoH HIGH-level output voltage 

loH=MAX Com'I 2.4 

Vee= MIN, Mil 

Vol LOW-level output voltage V1H= MIN, loL= MAX 
Com' I 

V1L= MAX 
loL=4mA 74LS 

VIK Input clamp voltage Vee= MIN, l1=l1K 

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

V1= 7.0V 

V1 = 2.4V 
l1H HIGH-level input current Vee= MA:' 

V1 = 2.7V 

Ill LOW-level input current Vee= MAX, V1=0.4V 

Short-circuit output Mil -20 
los current3 Vcc=MAX 

Com'I -18 

Supply current• (total) 
Mil 

Ice Vee= MAX 
Com'I 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

Typ2 Max Min Typ2 Max 

3.4 2.5 3.4 

3.4 2.7 3.4 

0.2 0.4 0.25 0.4 

0.2 0.4 0.35 0.5 

0.25 0.4 

-1.5 -1.5 

1.0 

0.1 

40 

20 

-1.6 -0.4 

-55 -20 -100 

-55 - 20 -100 

28 41 7 13 

28 56 7 13 

2. All typical values are at Vee= 5V, TA= 25GC. WAVEFORM FOR INVERTING OUTPUTS 
3. los is tested with Vour= + 0.5V.and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. Ice is measured with all outputs open and all inputs grounded. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL Address to output 3 logic levels 

tPLH Propagation delay Waveform 1 
tPHL Address to output 2 logic levels 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families 

Waveform 1 

54/74 54/74LS 

CL= 15pF, RL = 400!l CL= 15pF, RL = 2k!l 

Min Max Min Max 

30 30 
30 30 

25 25 
25 25 

UNIT 

v 
v 
v 
v 
v 
v 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 

ns 
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LOGIC PRODUCTS 

DECODERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEYINITlONS 

PULSE 
GENERATOR 

F11 ""Loaa resistor to 

cC =Load capacitance 
TICS for value 

vcc 

vour 

RT 1i" l - - -- - -

see AC CHARACTE:.HISTICS for vdluc 
JIQ and probe capaci:Ptnce: se;;~ AC CHARACfEfiiS 

Rr =Termination resistance should be equa1 to ZoUT ot P 1Jlse G'2nu'3tGrs 
D ~Diodes are 1N916. 1N3064, or eq·,Jivalent 

tTLH· tn-IL Values c;nould tJe less r.han or equa! to the tat'";ie entries 

54/7442, LS42 

INPUT PULSE DEFINITIONS 

54LS.i74LS 3_0\/ !MHz 500ns 15ns 6ns 

54Si74S 3.UV iMHz 500ns 2.Sns 2.5ns 

~----------------------·--~-~-------,-------------~---n--•·--··--O--·------------~ 
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•• 
LOGIC PRODUCTS 

DECODER/DRIVER 

• 80mA output sink 
capability 

• 30V output breakdown 
voltage 

• Ideally suited as lamp or 
solenoid driver 

• See '42 for standard TTL 
output v~rsion 

• See '145 .. for "LS" version 

DESCRIPTION 

The '45 decoder acceµts BCD inputs on 
the A0 to A3 addresc, line~ and qenf!rates 
10 mutually exclusive active LOW outputs. 
When an input code grf!ater thi'ln ··9·· 1s ap
plied, all outputg are off. Thi~ <.Jevir,e c;;.n 
therefore be used as a 1-ot-8 decodP.r witr1 
A3 used as an active LOW enablr:. 

The '45 can sink 20mA while nioin"iaining 
the standardized guaranteecl output I.OW 
voltage (Vod of 0.4V, but it can •iinl< up to 
SOmA with a guaranteed V 0,_ of less than 
0.9V. 

The' 45 features an output brea~<iown V<Jlt· 

age oi 30V and is ideally suik"j as a lamp 
or solenoid driver. 

PIN CONFIGURATION 
...-------·-----· 

ii [1_ ,_~J Vee 
1'!,-l Ao 

IJJ A1 

1IJ A2 

i!J ~3 
i~J q 
@J a 
!) 7. 

'--------·-------

54/7445 

BCD· To-Decimal Decoder/Driver (Open Collector) 

[=::T- -~-BA_ox_:-~-L_-_· ---+--T_v_P_ic_A_L_s_~-:-:-:-~ CURREN] 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

- =~~::. --- .. __ _DE~~~!~':!!_ ____ -+----- ----~~~~---·---1 ~
---------·---i---·--- -··-- -··-··-,---··-··--------1 

-- ·-------·-- -- -·-------- ·- ---- --·+·-··· --·--·-·--····---·-·---·--------~::.?----··--··· ______ outputs ····-···-------·L··--- -·--- ~:?'::'! ________ j 
NOTE 
A 54174 unit load (ul} is understood to be 40µ.A lu .. 1 and - L6mA 11L 

LOGIC SYMBOL LOGIC SYMBOL (iUo.EllEC) 
..-----------· --·---·------·- r---·------·--· --- -·---·- -·· ·---·-----. -·-··---··--1 

I I 

15 14 13 12 

012'.3456789 

1 2 3 4 5 6 7 9 10 11 

Vee= Pin 16 
GNO"'"Pin 8 

'5 

14 
····-· 2 

13 

I 

I 

I 

I 

~---_J 



LOGIC PRODUCTS 

DECODER/DRIVER 

LOGIC DIAGRAM 

(11) (10) 

( ) =Pin number 
Yee= Pin 16 
GND=Pln8 

(9) (7) 

6 
(61 

Ai 
(14) 

(Si 

4 
141 (3) 121 

..., 
(1S) 

111 
ii 

FUNCTION TABLE 

Aa A2 A, Ao 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

H =HIGH voltage levels 
L = LOW voltage levels 

(j 

L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

1 2 ~ 4 5 
H H H H H 
L H H H H 
H L H H H 
H H L H H 
H H H L H 
H H H H L 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

VIN Input voltage 
-0.5 to - 0.5 to 

+5.5 +5.5 

l1N Input current 
-30 to -30 to 

+5 +5 

Vour Voltage applied to output in HIGH output state -0.5 to+ 30 -0.5 to + 30 

TA Operating free-air temperature range - 55 to + 125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER 

Min Norn Max 

Mil 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 

Mil +0.8 
VIL LOW-level input voltage 

Com'I + 0.8 

l1K Input clamp current -12 

VoH HIGH-level output voltage 30 

Mil 80 
loL LOW-level output current 

Com' I 80 

Mil -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 
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54/7445 

ii 'f i! gl 
I 

H H H 

HI H H H 
H H H Hi 
H H H H' 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

UNIT 

v 

v 

mA 

v 
·c 

UNIT 

v 
v 
v 
v 
v 

mA 

v 
mA 

mA 

·c 
·c 



LOGIC PRODUCTS 

DECODER/DRIVER 54/7445 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating ·free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

loH HIGH-level output current Vee= MIN, V1H =MIN, v,L =MAX, 
VoH = 30V 

Vee= MIN, v,H =MIN, [ loL=20mA 
Vol LOW·level output voltage 

V1L= MAX _l loL=80mA 

VIK input clamp voltage Vee= MiN, 11= 1,K 

1, 
Input current at maximum 

Vee= MAX, V1=5.5V input voltage 

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

l1L LOW·level input current Vee= MAX, V1=0.4V 

Supply current3 (total) l Mil 
Ice Vee= MAX l Com' I 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

54/7445 

Min Typ2 Max 

250 

0.4 

0.5 0.9 

-1.5 

1.0 

40 

-1.6 

43 62 

43 70 

2. All typical values arG are Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. Measure Ice with all Inputs grounded and outputs open. 

VM = ~.3V for 54LS/74LS, VM = 1.5V for all other TTL fam1!te5. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vce=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 1000 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 

50 
tPHL Address to output 50 

ns 

UNIT 

µA 

v 

v 

v 

mA 

µ.A 

mA 

mA 

mA 
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LOGIC PRODUCTS 

DECODER/DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

Vee vec 

YIN VOUT 
PULSE O.U.T. 

GENERATOR 

RT 

-= -= .,,. r 
DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS

TICS tor value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 

trLH• trHL Values should be less than or equal to the table entries 

4·84 

54/7445 

INPUT PULSE DEFINITIONS 

AMP(V) 

1+-------tw ov 
VM = 1.3V for 54LSl74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 
'51, 'S51, Y2 'LS51 

INPUTS 

A B c D 

H H x x 
x x H H 

All other combinations 

'LS51 
INPUTS 

A B c D E F 

H H H x x x 
x x x H H H 

All other combinations 

H =HIGH voltage level 
l = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

'51, 
'S51 

'LS51 

OUTPUT 

y 

L 
L 

H 

OUTPUT 

y 

L 
L 

H 

54/7 451 I L551 I 551 

'51, '551 Dual 2-Wide 2·1nput AND-OR-Invert Gate 
'LS51 Dual 2·Wide 3-lnput, 2-Wide 2-lnput AND-OR-Invert Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7451 11ns 5.7mA 

74LS51 12ns 1.1mA 

74S51 3.5ns 11mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ±5%;TA=0°Cto +10°c Vee= sv ± 10%; TA= - 55°C to + 12s0 c 

Plastic DIP 
N7451N . N74LS51N 

N74S51N 

Plastic SO N74LS51D . N74S51D 

Ceramic DIP S54S51F . S54LS51F 

Flat pack S54S51W . S54LS51W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

All Inputs 1 ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit toad (ul) is understood to be 40µA l1H and -1.6mA Ill• a 541745 unit load (Sul) is 50µA l1H and 
- 2.0mA ltl• and a 54/74LS unit load {LSul) is 20µA 11H and - 0.4mA Ill· 

LOGIC SYMBOL 

'51, 'S51 

'LS51 

·~·· 13 18 
1Y 8 

9 1C 

10 10 

2~2A 3 2B 
2Y 6 

, 2C 

s 20 

2~2A 3 " 
2Y 6 

< 2C 

s 20 

LOGIC SYMBOL (IEEE/IEC) 

'51, 'S51 'LS51 

& ~1 

10 
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LOGIC PRODUCTS 

GATES 54/7 451, LS51, 551 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 545 74 74LS 74S 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 

V1N Input voltage - 0.5 to -0.5 to - 0.5 to -0.5 to -0.5 to -0.5 to 
+5.5 + 7.0 +5.5 + 5.5 + 7.0 +5.5 

l1N Input current 
-30 to -30 to -30 to -30 to -30 to -30 to 

+5 +1 +5 +5 +1 +5 

VouT 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range I - 55 to + 125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54i74 54/74LS 54174S 
PARAMETER 

Min Nom Max Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 2.0 2.0 

Mil +0.8 +0.7 +0.8 
V1L LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 

l1K Input clamp current -12 -18 -18 

loH HIGH-level output current -400 -400 -1000 

Mil 16 4 20 
loL LOW·level output current 

Com'I 16 8 20 

Mil - 55 + 125 -55 + 125 -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 0 70 0 70 

NOTE 

V1L = + 0.7V MAX for 545 ai TA= + 125 °C only. 

TEST CIRCUITS ANO WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

>-------•w------.., 
vcc Vee 

V1N VOUT 
PULSE D.U.T. 

GENERATOR 

RT 0 

i-------•w-----~ 

-::- -::- VM = 1.3V for 54LS/74LS; VM = 1.5V for a\I other TTL lami\Jes 

DEFINITIONS 
INPUT PULSE REQUIREMENTS 

FAMILY 

HL =Load resistor to Vee: see AC CHARACTERISTICS for vaiue 
Amplih.Jde Rep. Raia Pulse Width tTLH 

t----
Cl= Load capacitance includes Jig and probe capacitance: see AC CHARACTERIS· 54174 30V 1MHz 500ns 7ns 

TiCS for value 
Rr =Termination resistance should be equai to ZouT of Puise Generators 
D =Diodes are 1 N916, 1 N3064, or equivalent 

trLH· iTHL Values should be less than or equai to the taole entries 

4·86 

54LSl74LS 

54St74S 

3.0V 1MHz 500ns 15ns 

30V iMHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 

'C 

UNIT 

v 
v 
v 
v 

mA 

µA 

mA 

mA 

'C 

'C 

AMP(V) 

ov 

tTHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 54/7 451 , LS51, 551 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/7451 54/74LS51 54/74S51 

PARAMETER 
Typ2 Typ2 Typ2 Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1L= MAX, Mil 2.4 3.4 2.5 3.4 2.5 3.4 
OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.54 

Vol 
LOW-level Vee= MIN, loL= MAX 

Com'! 0.2 0.4 0.35 0.5 0.5 
output voltage V1H= MIN 

loL=4mA 74LS 0.25 0.4 

V1K 
Input clamp 

Vee= MIN, 11= l1K - 1.5 -1.5 -1.2 
voltage 

Input current V1=5.5V 1.0 1.0 
11 at maximum Vee= MAX 

input voltage V1=7.0V 0.1 

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

V1 = 2.7V 20 50 

LOW-level V1 = 0.4V -1.6 -0.4 
Ill input current Vee= MAX 

V1= 0.5V -2.0 

Short-circuit Mil -20 -55 -20 -100 -40 -100 
las output current3 Vee= MAX 

Com'! -18 -55 -20 -100 -40 -100 

lceH 
Outputs 

4 8 0.8 1.6 8.2 17.8 
Supply current HIGH 

Ice (total) Vee= MAX 

lccL Outputs 
7.4 14 1.4 2.8 13.6 22 

LOW 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

2. All typical values are at Vcc=5V, TA=25"C. 
3. los is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. Vol=+ 0.45V MAX for 54S at TA=+ 125QC only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 

Min Max 

tPLH Propagation delay Waveform 1 
22 

!PHL 15 

WAVEFORM FOR INVERTING OUTPUTS 

vM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families 

Waveform 1 

54/74LS 54/74S 

CL= 15pF, RL = 2k0 CL= 15pF, RL = 2800 

Min Max Min Max 

20 5.5 
20 5.5 

UNIT 

v 
v 
v 
v 
v 

v 

mA 

mA 

µ.A 

µ.A 

mA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A B c D E F G 

H H x x x x x 
x x H H H x x 
x x x x x H H 
x x x x x x x 

All other combinations 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION 

4-88 

54/74LS54 

Four-Wide Two· & Three-Input AND-OR-Invert Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS54 12ns 0.9mA 

ORDERING CODE 
··-· 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V ±5%;TA=0°Cto +70°C Vcc=SV ±10%;TA= -55°Cto +125°C 

Plastic DIP N74LS54N 

Plastic SO N74LS54D 

OUTPUT 

H J K y 

x x x L 
x x x 

~d x x x 
H H H 

LOGIC SYMBOL 

y 6 

12 

13 

• 
10 

11 

INPUT AND OUTPUT LOADING 
AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

A-K Inputs 1LSul 

y Output 10LSul 

NOTE 
Where a 54174LS unit load (LSul) is 20µA t1H and 
- 0.4rnA Ill 

LOGIC SYMBOL (IEEE/IEC) 

& ~1 

4 & 

13 & 

10 & 
11 

I 



LOGIC PRODUCTS 

GATE 54/74LS54 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

i1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

VIH HIGH-level input voltage 

VIL LOW-level input voltage 

llK Input clamp current 

loH HIGH-level output current 

ioL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS tor value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries. 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to + 7.0 -0.5 to+ 7.0 v 
-30 to + 1 -30to+1 mA 

-0.5 to +Vee -0.5 to+ Vee v 
-55to +125 Oto 70 ·c 

54/74LS 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

-400 µ.A 

4 mA 

8 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP (V) 

i--~~~~~•w·~~~~~--i ov 
VM = 1.3V for 54L$/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. A1te Putae Width ITLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74L5 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.Sns 2.Sns 
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LOGIC PRODUCTS 

GATE 54/74LS54 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

Mil 
VoH HIGH-level output voltage Vee= MIN, V1L=MAX, loH=MAX 

Com'I 

Mil 

VoL LOW-level output voltage Vee= MIN, V1H=MIN 
loL= MAX 

Com'I 

loL=4mA 74LS 

VIK Input clamp voltage Vee= MIN, 11= l1K 

1, 
Input current at maximum 

Vee= MAX, v,=7.0V input voltage 

l1H HIGH-level input current Vee= MAX, v,=2.7V 

l1L LOW-level input current Vee= MAX, V1=0.4V 

los 
Short-circuit output 

Vee= MAX current3 

lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX 

lccL Outputs LOW 

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

recommended operating conditions for the applicable type. 
AC WAVEFORM 

54/74LS54 

Min Typ2 Max 

2.5 3.4 

2.7 3.4 

0.25 0.4 

0.35 0.5 

0.25 0.4 

-1.5 

0.1 

20 

-0.4 

-20 -100 

0.8 1.6 

1.0 2.0 

2. All typical values are are Vee= 5V, TA= 25°C. 
3. 105 is tested with Vour = + 0.5V and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kn UNIT 

Min Max 

tPLH Propagation delay Waveform 1 
20 

tPHL 20 
ns 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A B c D E F G 

H H x x x x x 
x x H H H H x 
x x x x x x H 
x x x x x x x 

54/74564 

Four-Two-Three-Two-Input AND-OR-Invert Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74$64 3.5ns Sm A 

ORDERING CODE 

PACKAGES 

Plastic DIP 

Plastic SO 

H J K 

x x x 
x x x 
H H x 
x x H 

COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV :t:5%;TA=0°Cto +70°C Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

N74S64N 

N74S64D 

OUTPUT 

L y 

x L 
x L 
x L 
H L 

INPUT AND OUTPUT LOADING 
AND FAN·OUT TABLE 

PINS DESCRIPTION 54174$ 

A-L Inputs 1Sul 

All other combinations H y Output 10Sul 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

PIN CONFIGURATION LOGIC SYMBOL 

13 

12 

11 

4 

5 

10 

NOTE 
A 541745 unit load (Sul) is 50µA liH and - 2.0mA Ill· 

LOGIC SYMBOL (IEEEllEC) 

>1 
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LOGIC PRODUCTS 

GATE 54/74564 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

I 1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

VtN 

RT 

vcc 

VOUT 

r 
AL= Load resistor to Vee; see AC CHARACTERISTICS for value 

vcc 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS 
TICS for value. 

Rr =Termination resistance should be equal to ZouT al Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent. 

trLH, trHL Values should be less than or equal to the table entries. 

4-92 

54S 74S UNIT 

7.0 7.0 v 
-0.5 to -0.5 to v 

+5.5 +5.5 

-30 to -30 to 
mA 

+5 +5 

- 0.5 to +Vee -0.5to +Vee v 
-55 to + 125 Oto 70 'C 

54/74S 
UNIT 

Min 

4.5 

4.75 

2.0 

-55 

0 

Norn Max 

5.0 5.5 v 
5.0 5.25 v 

v 
+0.8 v 
+0.8 v 
-18 mA 

-1000 µA 

20 mA 

20 mA 

+ 125 'C 

70 'C 

INPUT PULSE DEFINITIONS 

-----tw-------i AMP (Vi 

10% 

ITLH(lr):j--+---- OV 

ITHL(lf) 

>+-~~~~~tw ov 
VM = 1.3V tor 54LS/74LS: VM = 1.5V tor all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 1THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V lMHz 500ns 15ns 6ns 
1----

54S/74S 3.0V 1MHz 500ns 25ns 2.Sns 



LOGIC PRODUCTS 

GATE 54/74564 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TESf CONDITIONS1 

Mil 
VoH HIGH-level output voltage Vee= MIN, V1L=MAX, loH=MAX 

Com' I 

Mil 
Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL =MAX 

Com'I 

VIK Input clamp voltage Vee= MIN, 11= l1K 

11 
Input current at maximum 

Vee= MAX, V1=5.5V input voltage 

ltH HIGH-level input current Vee= MAX, V1=2.7V 

ltl LOW-level input current Vee= MAX, V1=0.5V 

las 
Short-circuit output 

Vee= MAX current3 

} lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX 

lccL Outputs LOW 

NOTES 
1. For conditions shown as MIN or MAX, use tne appropriate value specified under 

recommended operating conditions for the applicable type. 

AC WAVEFORM 

54/74564 

Min Typ2 Max 

2.5 3.4 

2.7 3.4 

0.5 

0.5 

-1.2 

1.0 

50 

-2 

-40 -100 

7 12.5 

8.5 16 

2. All typical values are are Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. 105 is tested with Vour= + o.sv and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2800 

Min Max 

tPLH Propagation delay Waveform 1 
5.5 

tPHL 5.5 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL fam1l1es 

Waveform 1 

UNIT 

ns 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

mA 

mA 
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LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '73 is a dual flip.flop with individual J, 
K, Clock and direct Reset inputs. The 7473 
is positive pulse·triggered. JK information 
is loaded into the master while the Clock 
is HIGH and transferred to the slave on the 
HIGH·to·LOW transition. For the 7473, the 
J and K inputs should be stable while the 
Clock is HIGH for conventional operation. 

The 74LS73 is a negative edge·triggered 
flip-flop. The J and K inputs must be 
stable one setup time prior to the HIGH·to· 
LOW Clock transition for predictable op· 
eration. 

The Reset (R 0 ) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and Data inputs, forcing the Q out· 
put LOW and the Q output HIGH. 

PIN CONFIGURATION 

4-94 

54/7473, LS73 

Dual J-K Flip-Flop 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7473 20MHz 10mA 

74LS73 45MHz 4mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t:So/o;TA=o•cto +10°c Vee= sv :t: 10%; TA= - ss•c to + 12s0 c 

Plastic DIP N7473N . N74LS73N 

Ceramic DIP S5473F . S54LS73F 

Flatpack ' S5473W . S54LS73W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

CP Clock input 2ul 4LSul 

Ro Reset input 2ul 3LSul 

J, K Data inputs 1ul 1LSul 

Q,Q Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40.uA l1H and - 1.6mA llL• and a 54/74LS unit load (LSul) is 20.uA l1H 
and - 0.4mA ltL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEEJIEC) 

'LS73 

14 J1 01 12 7 J2 02 9 

'73 'LS73 
CP1 CP2 

3 K1 Ro1 01 13 10 K2 Ro2 ~ 8 

14 
1J 

C1 
--, 12 

I 13 

'73 

14 J1 o, 12 7 J2 02 9 --, 

1 CP1 5 CP2 --, 8 

3 K1 Ro, 01 13 10 K2 Ro2 02 8 



LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

a 

54/7473, LS73 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

Ro cp1b> J K a a 
Asynchronous Reset (Clear) L x x x L H 
Toggle H SL h h q q 
Load "O" (Reset) H SL I h L H 
Load "1" (Set) H SL h I H L 
Hold "no change" H J1.. I I q q 
H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transl

tion.(a) 

L = LOW voltage level steady state. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi
tion.(a) 

q = Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 

X Don't care. 
SL = Positive Clock pulse. 

NOTES 
a. The J and K inputs of the 7473 must be stable while the Clock is HIGH forconven

tiona! operation 
b The 74LS73 is edge triggered. Data must be stable one setup time prior to the 

negative edge of the Clock for predictable operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to - 0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 + 1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to - 0.5 to -0.5 to v . 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 + 0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -400 -400 µA 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 - 55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 

4-95 

4 



LOGIC PRODUCTS 

FLIP-FLOPS 54/7473, LS73 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7473 54/74LS73 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H =MIN, V1L =MAX, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H=MIN, 

loL=MAX 
Com'I 0.2 0.4 0.35 0.5 v 

V1L=MAX loL=4mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, I,= l1K -1.5 - 1.5 v 

V1=5.5V All Inputs 1.0 mA 

1, 
Input current at maximum 

Vcc=MAX J, K Inputs 0.1 mA 
input voltage 

V1=7.0V R0 Inputs 0.3 mA 

CP Inputs 0.4 mA 

J, K Inputs 40 µ,A 

V1=2.4V R0 Inputs 80 µ,A 

l1H HIGH-level input current Vee= MAX CP Inputs 80 µ,A 

J, K ·inputs 20 µ,A 

V1=2.7V R0 Inputs 60 µ,A 

CP Inputs 80 µ,A 

J, K Inputs -1.6 -0.4 mA 

l1L LOW-level input current Vee= MAX, V1= 0.4V R0 Inputs -3.2 -0.8 mA 

CP Inputs -3.2 -0.8 mA 

Short-circuit output Mil -20 -57 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -57 -20 -100 mA 

Ice Supply current4 (total) Vee= MAX 10 40 4 8 mA 

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

2. Alt typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, Ice is measured with the 0 and Q outputs HIGH in turn. 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54174 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400!l CL= 15pF, RL = 2k!l UNIT 

Min Max Min Max 

IMAX Maximum Clock frequency Waveform3 15 30 MHz 

tPLH Propagation delay Waveform 1, 'LS73 25 20 
tPHL Clock to output Waveform 3, '73 40 30 

ns 

tPLH Propagation delay 
Waveform 2 

25 20 
tPHL R0 to output 40 30 

ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7473, LS73 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse width (HIGH) Waveform 1 

tw(L) Clock pulse width (LOW) Waveform 1 

tw(L) Reset pulse width (LOW) Waveform 2 

t, Setup time J or K to Clock<•> Waveform 1 

th Hold time J or K to Clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

Waveform 1 

54/74 
Min 

20 

47 

25 

0 

0 

PROPAGATION DELAY AND IMAX 

Waveform 3 

54/74LS 
Max Min Max 

20 

25 

20 

0 

RESET TO OUTPUT DELAYS, 
RESET PULSE WIDTHS 

Waveform 2 

VM = 1.3V for 54LSl74S: VM = 1.5V for all other TTL familties. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

UNIT 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

FLIP-FLOPS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value 

vec 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value 

Ar= Termination resistance should be equal to ZouT of Pulse Generators 
D =Diodes are 1 N916, 1 N3064, or equivalent 
trLH, tTHL Values should be less than or equal to the table entries. 
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54/7473, LS73 

INPUT PULSE DEFINITIONS 

AMP (V) 

VM 

f--~~~~~~•w~~~~~~~ ov 
VM = 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$/74$ 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '74 Is a dual positive edge-triggered 
D-type flip.flop featuring Individual Data, 
Clock, Set and Reset Inputs; also comple· 
mentary a and a outputs. 

TYPE 

7474 

74LS74A 

74S74 

54/7 47 4, LS7 4A, 57 4 

Dual D· Type Fllp·Flop 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

25MHz 17mA 

33MHz 4mA 

100MHz 30mA 

Set (S0 ) and Reset (R0 ) are asynchronous 
active-LOW Inputs and operate lndepen· 
dently of the Clock Input. Information on ORDERING CODE 
the Data (D) input Is transferred to the a 
output on the LOW·to-HIGH transition of 
the clock pulse. The D Inputs must be 
stable one setup time prior to the LOW·to
HIGH clock transition for predictable 
operation. Although the Clock Input Is 
level-sensitive, the positive transition of 
the clock pulse between the 0.8V and 2.0V 
levels should be equal to or less than the 
clock·to-output delay time for reliable op· 
eration. 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :!:5%;TA=0°Cto +70°C Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

N7474N • N74LS74AN 
Plastic DIP N74S74N 

Plastic SO N741S74AD . N74S74D 

S5474F . S54LS74AF 
Ceramic DIP S54S74F 

Flat pack 
S5474W • S54LS74AW 

S54S74W 

LLCC S54LS74AG 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174S 54174LS 

D Input 1ul 1Sul 1LSul 

'R'o Input 2ul 3Sul 2LSul 

So Input 1ul 2Sul 2LSul 

CP Input 2ul 2Sul 1LSul 

a.a Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (uQ Is understood to be 40µA l1H and - t.6mA llL• a 541745 unit load (Sul) is 50,.A l1H and 
-2.0mA Ill• and 54/74LS unit load (LSul) is 20µA l1H and -0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

10 

13 

4.99 

4 



LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

54/7474, LS74A, 574 

MODE SELECT-FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Ro CP D Q Q 

Asynchronous Set L H x x H L 
Asynchronous Reset H L x x L H 

(Clear) 
Undetermined(•) L L x x H H 
Load "1" (Set) H H I h H L 
Load "O" (Reset) H H I I L H 

H =HIGH voltage level ste:ady state. 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW·to-HIGH clock transition. 
X = Don't care. 
I =LOW-to-HIGH clock transition. 

NOTE 
(a) Both outputs will be HIGH while both So and Ro are LOW, but the output states 

are unpredlctable If So and Ao go HIGH simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 +7.0 +5.5 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30to 
mA 

+5 +.1 +5 +5 +1 +5 

Vour 
Voltage applied to output in HIGH -0.5to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to +125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS ---
54/74 54/74LS 54/74S 

PARAMETER UNIT 
Min Norn Max Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 v 
l1K Input clamp current -12 -18 -18 mA 

loH HIGH-level output current -400 -400 -1000 µA 

Mil 16 4 20 mA 
loL LOW-level output current 

Com'I 16 8 20 mA 

Mil -55 + 125 -55 + 125 -55 +125 ·c 
TA Operating free-air temperature 

Com' I 0 70 0 70 0 70 ·c 
NOTE 
V1L = + 0.7V MAX for 545 at TA= + 12s·c only. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7474, LS74A, 574 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/7474 54/74LS74A 54/74S74 

Min Typ2 Max Min Typ2 Max Min Typ2 Max 
UNIT 

HIGH-level 
V cc= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 

VoH output 
voltage v,L =MAX, loH =MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

LOW-level Vee= MIN, Mil 0.2 0.4 0.25 0.4 0.56 v 

VOL output V1H =MIN, 
loL= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 v 
voltage V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK 
Input clamp 

Vee= MIN, 11=11K -1.5 -1.5 -1.2 v voltage 

V1= 5.5V 1.0 1.0 mA 
Input 

D input 0.1 mA current at 
1, maximum Vee= MAX 

V1= 7.0V 
R0 input 0.2 mA 

input S0 input 0.2 mA 
voltage 

CP input 0.1 mA 

D input 40 ..J!:...A 
R0 input 120 µ.A 

V1 = 2.4V 
s~ input 80 µ.A 

HIGH-level 
Vee= MAX 

CP input 80 µ.A 
llH input D input 20 50 ..J!:...A 4 current 

Ro input 40 150 µ.A 
V1 = 2.7V S 0 input 40 100 µ.A 

CP input 20 100 µ.A 

D input -1.6 -0.4 mA 

R0 input -3.2 -0.8 mA 
V1= 0.4V 

S0 input -1.6 -0.8 mA 
LOW-level CP input -3.2 -0.4 mA 

Ill input Vee= MAX 
D input -2 mA current5 

R0 input -6 mA 
V1=0.5V 

S0 input -4 mA 

CP input -4 mA 

Short-circuit Mil -20 -57 -20 -100 -40 -100 mA 
las output Vee= MAX 

Com'I -18 -57 -20 -100 -40 -100 mA current3 

Ice 
Supply cur-

Vee= MAX 17 30 4 8 30 50 mA 
rent• (total) 

1. For cond1t1ons shown as MIN or MAX, use the appropnate value specified under recommended operating cond1t1ons for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 1s tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one 

second. 
4. Measure Ice with the Clock inputs grounded and all outputs open, with the Q and 0 outputs HIGH in turn. 
5. Set is tested with reset HIGH and reset is tested with set HIGH. 
6. Vol= + 0.45V MAX for 54S at TA= + 125°C only. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174 54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400!l CL= 15pF, RL = 2k!l CL= 15pF, RL = 280!l UNIT 

Min Max Min Max Min Max 

IMAX 
Maximum clock 

Waveform 1 15 25 75 MHz frequency 

tPLH Propagation delay 
Waveform 1 25 25 9 

tPHL Clock to output 40 40 9 ns 

tPLH Propagation delay Waveform 2 25 25 6 
tPHL Set or Reset Waveform 2 40 40 13.5 ns 

to output CP= HIGH 

tPHL 
Set or Reset to Waveform 2 40 40 B ns 
output CP=LOW 

NOTE 
Per industry convention, fMAX Js the worst case value of the maximum device operating frequency with no constraints on tri t1, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7474, LS74A, 574 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw(H) Clock pulse width (HIGH) Waveform 1 

tw(L) Clock pulse width (LOW) Waveform 1 

t (L) Set or reset pulse width 
w (LOW) Waveform 2 

t8 (H) 
Setup time (HIGH) data to 

Waveform 1 
clock 

t5 (L) 
Setup time (LOW) data to 

Waveform 1 
clock 

th Hold time data to clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

Min 

30 

37 

30 

20 

20 

5 

54/74 54LS/74LS 54S/74S 

Max Min Max Min Max 

25 6 

7.3 

25 7 

20 3 

20 3 

5 2 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

J.KorD&tM l/lllllllllvM - l'•-1 1, th(L> . L ~ 'h<H> SET!Sol ~vM f'"v_M ________ _ 

ll(l) ll(H) 1 · . 
. t-IW(L) 1·-1 

CP _____ kt''" .. ''"+; ·~··· I ··'\ r-
Q I 'vM F 0 11,v-:LH -~~y_~:HL. 
Q
- ~llPLH IPHL~VM ~IPHL I~ 

VM {:_ ~I ----
------...1 VM = 1.3V for 54LS/74LS: VM = 1.5V for a<I ot~r TTL families. ~ VM f Vy 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

V1N 

vee 

VOUT 

Al= Load resistor to Vee: see AC CHARACTERISTICS for value. 

vcc 

D 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 
TICS tor value. • 

Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
D =Diodes are iN9i6, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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Waveform 2 

INPUT PULSE DEFINITIONS 

AMP(V) 

i.-~~~~~tw·~~~~~~ ov 

VM = 1.3V tor 54LS/74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulseWklth 1TLH ITHL 

54/74 3.0V 1MHz SOOns 7ns 7ns 

54L5/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.Sns 



LOGIC PRODUCTS 

LATCHES 

• 4·bit bistable latch 
• Refer to 54LS/74LS375 for 

Vee and GND on corner 
pins 

DESCRIPTION 

The '75 has four bistable latches. Each 
2-bit latch is controlled by an active HIGH 
Enable input (E). When E Is HIGH, the data 
enters the latch and appears at the Q out· 
put. The Q outputs follow the Data inputs 
as long as Eis HIGH. The data on the Din· 
puts one setup time before the HIGH-to· 
LOW transition of the enable will be 
stored in the latch. The latched outputs re· 
main stable as long as the enable is LOW. 

PIN CONFIGURATION 

54/7475, LS75 

Quad Bistable Latch 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7475 18ns (tPLH) 32mA 
9ns (tPHLl 

74LS75 15ns (tPLH) 6.3mA 
9ns (tPHLl 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5"/o;TA=o•cto +10°c Vcc=SV ±10%;TA= -ss•cto +12s•c 

Plastic DIP N7475N . N74LS75N 

Plastic SO N74LS25D 

Ceramic DIP S5475F . S54LS75F 

Flat pack S5475W . S54LS75W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

D Input 2ul 1LSUI 

E Input 4ul 4LSUI 

All Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µ.A l1H and - 1.6mA Ill• and a 54174LS unit load (LSul) is 20µ.A l1H and 
-0.4mA. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

Do D1 D2 03 

13 Eo.1 

E2.3 

oo oo 01 01 02 02 03 03 

16 1 15 14 10 11 

Vcc=Pln s 
GND= Pin 12 
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LOGIC PRODUCTS 

LATCHES 

LOGIC DIAGRAM 

J~' 
E D 

54/7475, LS75 

MODE. SELECT-FUNCTION TABLE 

OPERATING MODE 

Data Enabled 

Data Latched 
H = HIGH voltage level 
L = LOW voltage level 
X =Don't care 

E 

H 
H 

L 

INPUTS 

D 

L 
H 

x 

OUTPUTS 

Q Ci 
L H 
H L 

q q 

q =Lower ca~e letters Indicate the state of referenced output one setup time prior to 
the HIGH-to-LOW Enable transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage -0.5 to -0.5 to -0.5to -0.5to v 
+5.5 +7.0 +5.5 +7.0 

l1N 1.nput current -30to -30 to -30to -30 to mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5to -0.5to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54174 54/74LS 
PARAMETER UNIT 

Min Nam Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
V1L LOW·level input voltage 

Com' I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -400 -400 µA 

Mil 16 4 mA 
loL LOW-level output current 

Com' I 16 8 mA 

Mil -55 + 125 -55 +125 •c 
TA Operating free-air temperature 

Com' I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

LATCHES 54/7475, LS75 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7475 54/74LS75 

PARAMETER 
Typ• Typ• 

UNIT 
Min Max Min Max 

Yee= MIN, Y1H =MIN, Mil 2.4 3.4 2.5 3.4 y 
YoH HIGH-level output voltage 

Y1L =MAX, loH =MAX Com' I 2.4 3.4 2.7 3.4 y 

Yee= MIN, 
Mil 0.2 0.4 0.25 0.4 y 

YoL LOW-level output voltage Y1H=MIN, 
loL= MAX 

Com' I 0.2 0.4 0.35 0.5 y 
V1L=MAX loL=4mA 74LS 0.25 0.4 y 

Y1K Input clamp voltage Yee= MIN, 11= 1,K -1.5 -1.5 y 

Y1=5.5Y 1.0 mA 

11 
lnp"ut current at maximum 

Yee= MAX D inputs 0.1 mA input voltage Y1= 7.0Y 
E inputs 0.4 mA 

D inputs 80 µ.A 
Y1=2.4Y 

E inputs 160 µ.A 
l1H HIGH-level Input current Yee= MAX 

D inputs 20 µ.A 
Y1= 2.7Y 

E inputs 80 µ.A 

D inputs -3.2 -0.4 mA 
Ill LOW-level input current Ycc=MAX Y1=0.4Y 

E inputs -6.4 -1.6 mA 

Short-circuit output Mil -20 -57 -20 -100 mA 
los current3 Yee= MAX 

Com'I -18 -57 -20 -100 mA 

Supply current' (total) 
Mil 32 46 6.3 12 mA 

Ice Yee= MAX 
Com' I 32 53 6.3 12 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25"C. 
3. los Is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with all Inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25°C, Ycc=5.0Y 

54174 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400!l CL=15pF, RL=2k!l UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 30 27 

tPHL Data to a output 25 17 
ns 

tPLH Propagation delay 
Waveform 2 

40 20 
tPHL Data to Q output 15 15 

ns 

tPLH Propagation delay 
Waveform 3 

30 27 
tPHL Enable to a output 15 25 

ns 

tPLH Propagation delay 
Waveform 3 

30 30 
tPHL Enable to Q output 15 15 

ns 

AC SETUP REQUIREMENTS TA=25°C, Ycc=5.0Y 

54/74 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw Enable pulse width Waveform 3 20 20 ns 

t. Setup time, Data to Enable Waveform 4 20 20 ns 

th Hold time, Data to Enable Waveform 4 5.0 5.0 ns 
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LOGIC PRODUCTS 

LATCHES 54/7475, LS75 

AC WAVEFORMS 

PROPAGATION DELAY DATA 
TOO OUTPUTS 

Waveform 1 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 2 
VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54LSl74LS. 

The shaded areas indicate when the input Is permitted to change for predictable output performance. 

D 

E 

Q 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

CL= L~d capacitance includes Jlg and probe capacitance; see AC CHAAACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equlvalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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DATA SETUP AND HOLD TIMES 

Waveform 4 

INPUT PULSE DEFINITIONS 

i.-------tw------"1 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rete PulHWklth ITLH 

54174 3.0V 1MHz 500ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 

5451745 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '76 Is a dual J-K flip-flop with Individ
ual J, K, Clock, Set and Reset Inputs. The 
7476 Is positive pulse-triggered. JK Infor
mation Is loaded Into the master while the 
Clock Is HIGH and transferred to the slave 
on the HIGH-to-LOW Clock transition. The 
J and K Inputs must be stable while the 
Clock is HIGH for conventional operation. 

The 74LS76 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable only one setup time prior to the 
HIGH-to-LOW Clock transition. 

The Set (So) and Reset (Ro) are asynchro
nous active LOW inputs. When LOW, they 
override the Clock and Data Inputs, forc
ing the outputs to the steady state levels 
as shown in the Function Table. 

PIN CONFIGURATION 

Cii1 1 

Cii2 e 

!l"oz 

54/7476, LS76 

Dual J·K Flip·Flop 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7476 20MHz 10mA 

74LS76 45MHz 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :1:5%;TA•0°Cto +1o•c Vcc•SV :1:10%;TA"' -ss•cto +12s•c 

Plastic DIP N7476N . N74LS76N 

Ceramic DIP S5476F . S54LS76F 

Flatpack S5476W . S54LS76W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

CP Clock Input 2ul 2LSul 

Ro, So Reset and Set inputs 2ul 2LSul 

J, K Data inputs 1ul 1LSul 

a,a Outputs 10ul 10LSul 

NOTE 
Where a 54n4 unit load {ul) Is understood to be 40µA l1H and - 1.6mA Ill• and a 54/74LS unit load (LSul) is 20µ.A l1H 
and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'LS76 

J, So1 o, 15 • J2 So, 02 11 

'76 'LS76 
CP1 CP2 

1J 

-, C1 15 
16 Kt Ro1 01 14 12 K2 Roz 02 10 

1K 

R -, 14 

'76 

J, so, 01 15 • J2 So, 02 11 -, C1 11 

1K 

R -, 10 

CP1 CP2 s 

16 Kt Ao1 Q1 14 12 Kz R0z 02 10 

4·107 

4 



LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

54/7476, LS76 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Ro Cfi\b) a J K a 
Asynchronous Set L H x x x H L 
Asynchronous Reset (Clear) H L x x x L H 
Undeterminedl•I L L x x x H H 
Toggle H H n.. h h q q 
Load "O" (Reset) H H IL I h L H 
Load "1" (Set) H H SL h I H L 
Hold "no change" H H SL I I q q 

H =HIGH voltage level steady state 
h =HIGH voltage level one setup time pnor to the HIGH·to-LOW Clock transi

t1on.(c) 

= LOW voltage level steady state. 
= LOW voltage level one setup !!me prior to the HlGH·to·LOW Clock transi

tion.(c) 

q =Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 

X =Don't care. 
J'L = Positive Clock pulse. 

NOTES 
a. Both outputs will be HIGH while both So and A0 are LOW, but the output states 

are unpredictable 1f S0 and R0 go HIGH simultaneously. 
b. The 74LS76 is edge triggered. Data must be stable one setup time prior to the 

negative edge of the Clock for predictable operation 
c. The J and K inputs of the 7476 must be stable while the Clock is HIGH for conven

tional operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage· 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 + 1 +5 + 1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 0 to 70 "C 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -400 -400 µA 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 "C 
TA Operating free-air temperature 

Com'I 0 70 0 70 "C 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7476, LS76 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7476 54/74LS76 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 v 

Vol LOW-level output voltage V1L= MAX, 
IOL =MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1H=MIN loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, l1=l1K -1.5 -1.5 v 
V1=5.5V 1.0 mA 

11 
Input current at maximum 

Vee= MAX J, K Inputs 0.1 mA 
input voltage 

V1= 7.0V S0 , R0 Inputs 0.3 mA 

CJ5 Inputs 0.4 mA 

J, K Inputs 40 p.A 

V1=2.4V S0 , R0 Inputs 80 p.A 

l1H HIGH-level input current Vee= MAX CP Inputs 80 p.A 

J, K Inputs 20 p.A 

V1=2.7V S0 , R0 Inputs 60 µA 

ms Inputs 80 µA 

J, K Inputs -1.6 -0.4 mA 

Ill LOW-level input current5 Vee= MAX, V1=0.4V S0, R0 Inputs -3.2 -0.8 mA 

CP Inputs -3.2 -0.8 mA 

Short-circuit output Mil -20 -57 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -57 -20 -100 mA 

Ice Supply current4 (total) Vee= MAX 10 40 4 8 mA 

NOTES 
~. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour = + O.SV and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one se· 

cond. 
4. With the Clock input grounded and all outputs open, Ice is measured with the a and 0 outputs HIGH in turn. 
5. So Is tested with Ao HIGH, and Ao is tested with 50 HIGH. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400{) CL= 15pF, RL = 2k{l UNIT 

Min Max Min Max 

IMAX Maximum Clock frequency Waveform3 15 30 MHz 

tPLH Propagation delay Waveform 1, 'LS76 25 20 

tPHL Clock to output Waveform 3, '76 40 30 
ns 

IPLH Propagation delay 
Waveform 2 

25 20 
tPHL S0 or R0 to output 40 30 

ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on t,, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7476, LS76 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54174 54/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

lw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns 

lw(L) Clock pulse width (LOW) Waveform 1 47 ns 

lw(L) Reset pulse width (LOW) Waveform 2 25 25 ns 

t. Setup time J or K to Clocklc) Waveform 1 0 20 ns 

th Hold time J or K to Clock Waveform 1 0 0 ns 

AC WAVEFORMS 

J,K or D 

C"P 

Q 

Q 
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CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

VM 1··-i 
L ~·~H)•O SET(Sol ~VM f VM 

ls(H) I r-··1 VM VM 

b;'PHL ~-"r1 
RESET(Rol 

VM' F 
'PLH 

~tPHL Lt F ~-r· f vM Q Li,~ IPLH ~IPHL 
~tPHL 1PLH 

lvM VM\_ 
Q \vM tvM 

Waveform 1 Waveform 2 

PROPAGATION DELAY AND IMAX 

Waveform 3 

VM = 1.3V for 54LS/74S; VM = 1.5V for all other TTL faniillies. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



LOGIC PRODUCTS 

FLIP-FLOPS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

vee vec 

VIN 
PULSE 0.U.T. 

GENERATOR 

RT 

-=- -=- -=- -=-

DEFINITIONS 

AL= Load resistor to Vee: see AC CHARACTERISTICS !or value. 
CL= load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent 

trLH· trHL Values should be less than or equal to the table entries 

54/7476, LS76 

INPUT PULSE DEFINITIONS 

AMP (V) 

14-~~~~~~•w~~~~~~~ ov 
VM = 1.3V for 54LS/74LS: VM = 1.5V tor all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54/74 30V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 50Dns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

ADDERS 

• High speed 4·bit binary 
addition 

• Cascadeable in 4·bit 
increments 

• LS83A has fast internal 
carry lookahead 

• See'283 for corner power 

TYPE 

7483 

74LS83A 

TYPICAL ADD TIMES 
(Two B·blt Words) 

23ns 

25ns 

54/7483, LS83A 

TYPIC 

--!--

4·Bit Full Adder 

AL SUPPLY CURRENT 
(Total) 

66mA 

19mA 

pin version ORDERING CODE 

DESCRIPTION 

The '83 adds two 4-bit binary words (An 
plus Bn) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(l: 1-l:4) and the outgoing carry (Gour) ac
cording to the equation: 

C1N + (A1 + B1) + 2(A2+ B2)+ 4(A3+ 83) 
+ 8(A4 + B4 ) = l:1 + 2l:2 + 4J;3 + 8r: 4 

+ 16Cour 

Where ( +) = plus. 

Due to the symmetry of the binary add 
function, the '83 can be used with either 
all active-HIGH operands (positive logic) 
or with all active-LOW operands (negative 
logic). See Function Table. With active
HIGH inputs, C1N cannot be left open; it 
must be held LOW when no "carry in" is 
intended. Interchanging inputs of equal 
weight does not affect the operation, thus 
C1N, A1, 8 1 , can arbitrarily be assigned to 
pins 10, 11, 13, etc. 

PIN CONFIGURATION 

4·112 

PACKAGES 
COMMERCIAL RANGES -- .-- MILITARY RANGES 

Vcc=5V ±5%;TA=o•cto +1o•c Vcc=5V ±10%;TA= -55°Cto +125°C 

Plastic DIP N7483N . N74LS83AN 

Plastic SO N74LS83AD 

Ceramic DIP S5483F . S54LS83AF 

Flat pack S5483W . S54LS83AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

A1 , 8 1 , A3, 83, C1N Inputs 2ul 

A2, B2, A4, 84 Inputs 1 ul 
··-

A,8 Inputs 2LSul 
--+-

1LSul C1N Input 

Sum Outputs 10ul 10LSul 

Carry Output 5ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA l1H and - 1.6mA l1L and a 54/74LS unit load (LSul) is 20µA l1H and 
- 0.4mA Ill· 

LOGIC SYMBOL 

13 

10 11 8 7 3 4 1 16 

9 6 2 15 

Vee= Pin·s 
GND=Pin 12 

LOGIC SYMBOL (IEEE/IEC) 

14 

15 

14 



LOGIC PRODUCTS 

ADDERS 

LOGIC DIAGRAM 

(13) 

C1N------~----------t .>o-------, 
A1 __ _,.........._ 

(10) Jo--..--+--cr--.. 

(7) 
82 __ _,__,, 

A3 __ _.-.._lo-+----<1"""".._ 

(3) 

LOGIC DIAGRAM 

C1N A1 B1 
(13) (10) (11) 

54/7483 

Vcc=Pin5 
GND=Pln12 
( ) = Pin numbers 

54LS/74LS83A 

C1N 

A,ii1 

A282 

A383 

~ 
A1 +81 

A282 

Aje; 

~ 
A;'+e; 
A3+ 83 

~ 
A3+ 83 

~ 

A4+84 

54/7483, LS83A 

Cour 

( ) ::. Pin numbers 

Vcc=Pin s 
GND""' Pin 12 

~-~-+-----------o--+--1-------~---~ 

9i15) (14) 

Cour 
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LOGIC PRODUCTS 

ADDERS 

FUNCTION TABLE 

PINS C1N A1 A2 Aa A4 81 

Logic Levels L L H L H H 

Active HIGH 0 0 1 0 1 1 

Active LOW 1 1 0 1 0 0 

82 83 84 l:1 

L L H H 

0 0 1 1 

1 1 0 0 

l:2 l:3 

H L 

1 0 

0 1 

l:4 

L 

0 

1 

54/7483, LS83A 

Cour 

H 

1 

0 
(10+ 9= 19) 
(carry+ 5 + 6 = 12) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v +5.5 +7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state -0.5 to - 0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH 
Sum -800 -400 µA 

HIGH-level output current 
Carry -400 -400 µA 

Mil 16 4 mA 
Sum 

Com'I 16 8 mA 
loL LOW-level output current 

Mil 8 4 mA 
Carry 

Com'I 8 8 mA 

Mil -55 + 125 -55 + 125 'C 
TA Operating free-air temperature 

Com'I 0 70 0 70 'C 
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LOGIC PRODUCTS 

ADDERS 54/7 483, LS83A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONS1 
Min 

Vee= MIN, V1H = MIN, Mil 2.4 
VoH HIGH-level output voltage 

V1L = MAX, loH = MAX Com'I 2.4 

Vee= MIN, Mil 

VoL LOW-level output voltage V1H=MIN, 
loL=MAX 

Com'I 
V1L= MAX loL=4mA 74LS 

V1K Input clamp voltage Vee= MIN, 1, = 1,K 

V1=5.5V 
Input current at maximum -

1, Vee= MAX A,B Inputs 
Input voltage V1=7.0V 

C1N Input 

A1 ,81 ,A3,B3,C1N 
V1=2.4V 

A2,B2,A4,84 
l1H HIGH-level Input current Vee= MAX 

A,B Inputs 
V1=2.7V 

C1N input 

A1 ,81 ,A3,B3,C1N 

Vee= MAX, A2,B2,A4,84 
l1L LOW-level Input current 

V1=0.4V A,B Inputs 

C1N Input 

Sum Mil -20 

Short-circuit output outputs Com'I -18 
los current3 Vee= MAX 

Mil -20 Cour 
output Com'I -18 

All Inputs Mil 

Vee= MAX, 
at 4.5V Com'I 

Ice Supply current (total) outputs All Inputs grounded 
open All B inputs low, other 

Inputs at 4.5V 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the ap

propriate value specified under recommended 
operating conditions for the appllcable type. WAVEFORM FOR INVERTING OUTPUTS 

2. All typical values are at Vee= 5V, TA =25°C. 
3. los Is tested with Your= +0.5Y and Vcc=Vcc 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

5417483 54174LS83A 

Typ2 Typ2 
UNIT 

Mex Min Mex 

3.4 2.5 3.4 v 
3.4 2.7 3.4 v 
0.2 0.4 0.25 0.4 v 
0.2 0.4 0.35 0.5 v 

0.25 0.4 v 
-1.5 -1.5 v 
1.0 mA 

0.2 mA 

0.1 mA 

80 µA 

40 µA 
40 µA 

20 µA 

-3.2 mA 

-1.6 mA 

-0.8 mA 

-0.4 mA 

-55 -20 -100 mA 

-55 -20 -100 mA 

-70 -20 -100 mA 

·-10 -20 -100 mA 

66 99 19 34 mA 

66 110 19 34 mA 

22 39 mA 

19 34 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V for 54LSl74LS, VM = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 
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LOGIC PRODUCTS 

ADDERS 

AC CHARACTERISTICS TA= 25 °G, v cc= 5.ov 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL G1N to E1 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL G1N to E2 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL G1N to l:3 

IPLH Propagation delay 
Waveforms 1 & 2 

tPHL G1N to l:4 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL A1 or B1 to E1 

tPLH Propagation delay Waveform 2 

tPHL G1N to Gour RL = 7800 for 54/7 483 

tPLH Propagation delay Waveforms 1 & 2 

tPHL A1 or B; to Gour RL = 7800 for 5417 483 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

i)Er INITlONS 

PULSE 
GENERATOR 

vee 

VIN 

RL = Loau resistor to Vee; see AC CHARACTERISTICS for value 

vce 

D 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTER IS· 
TICS for value. 

Ar= Term1t;iat1on resistance should be 'equal to Zour of Pulse Generators. 
D =Diodes are 1 N9rn, 1 N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries 
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5417483, LS83A 

54174 54/74LS 

CL= 50pF, RL = 4000 CL= 15pF, RL = 2k0 UNIT 

Min Max Min Max 

34 24 
34 24 

ns 

35 24 
35 24 

ns 

50 24 
40 24 

ns 

50 24 
50 24 

ns 

40 24 
35 24 

ns 

20 17 
20 22 

ns 

22 ·' 17 
22 Ii 17 

ns 

,, 

INPUT PULSE DEFINITIONS 

AMP(V) 

i.-~~~~~tw•~~~~~.--, ov 
VM = 1.3V tor 54LS/74LS; VM = 1.5V for all other TTL famllies. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

COMPARATORS 

• Magnitude comparison of 
any binary words 

• Serial or parallel 
expansion without extra 
gating 

• Use 54S/74S85 for very 
high speed comparisons 

DESCRJPTION 
The '85 is a 4-bit magnitude comparator 
that can be expanded to almost any 
length. It compares two 4-bit binary, BCD, 
or other monotonic codes and presents 
the three possible magnitude results at 
the outputs. The 4-bit inputs are weighted 
(A0-A3) and (80-83), where A3 and 83 are 
the most significant bits. 

The operation of the '85 is described in the 
Function Table, showing all possible logic 
conditions. The upper part of the table 
describes the normal operation under all 
conditions that will occur in a single 
device or in a series expansion scheme. In 

54/7 485, LS85, 585 

4·Bit Magnitude Comparator 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7485 23ns 55mA 

74LS85 23ns 10mA 

74$85 12ns 73mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ::t:5%;TA•0°Cto +70°C Vee"' sv ::1: 10%; TA .. - ss•c 10 + 12s•c 

Plastic DIP N7485N . N74LS85N 
N74S85N 

Plastic SO N74LS85D • N74S85D 

Ceramic DIP S5485F . S54LS85F 
S54S85F 

S5485W . S54LS85W 
Flat pack 

S54S85W 

LLCC S54LS85G 

the upper part of the table the three out· INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
puts are mutually exclusive. In the lower 
part of the table, the outputs reflect the 
feed-forward conditions that exist in the 
parallel expansion scheme. 

The expansion inputs IA>B• IA= 8 , and 
IA< 8 are the least significant bit positions. 
When used for series expansion, the 
A> B, A= B and A< B outputs of the least 
significant word are connected to the cor
responding IA>B• IA=B• and IA<B inputs of 
the next higher stage. Stages can be 
added in this manner to any length, but a 
propagation delay penalty of about 15ns is 
added with each additional stage. For 
proper operation the expansion inputs of 

the least significant word should be tied 
as follows: IA >B =LOW, IA= s= HIGH, and 
IA <B= LOW. 

PIN CONFIGURATION 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

Ao-A3, Bo-83, IA= B Inputs 3ul 3Sul 3LSul 

IA<B,IA>B Inputs 1ul 1Sul 1LSul 

A=B,A<B,A>B Outputs 10ul 10Sul 10LSul 

NOTE 
A 54/74 unit load (ul) is understood to be 401<A l1H and -· 1.6mA Ill• a 54/74S unit load (Sul) is 501<A l1H and 

-2.0mA 11L. and a 54/74LS.unit load (LSul) is 201<A l1H and -0.4mA l1L 

The parallel expansion scheme shown in 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit posi
tion except on the least significant device 
which must be connected as in the serial 
scheme. The expansion inputs are used by 

LOGIC SYMBOL 

10 12 13 15 

Ao A1 A2 A3 

IA< 8 
IA~B 
IA> B 

A>B 

Vee= Pin 16 
GND= Pin 8 

9 11 14 1 

e0 e 1 e 2 e 3 

A=B A<B 

labeling IA>B as an "A" input, IA<B as a 
"B" input and setting IA= 8 LOW. The '85 
can be used as a 5-bit comparator only 
when the outputs are used to drive the 
(A0-A3) and (80-83) inputs of another '85 
device. The parallel technique can be ex· 
panded to any number of bits as shown in 
Table 1. 

LOGIC SYMBOL (IEEE/IEC) 

COMP ]p 
]a P<O 

P•Q 
P>Q 

> 
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LOGIC PRODUCTS 

COMPARATORS 

LOGIC DIAGRAM 

A2 (13) 

82 (14) 

FUNCTION TABLE 

COMPARING INPUTS 

A3, 83 

Aa>B3 
Aa<Ba 
Aa= Ba 
Aa= Ba 
Aa= Ba 
Aa= B3 
Aa= Ba 
Aa= Ba 
Aa= Ba 
Aa= Ba 
Aa= B3 

Aa=Ba 
Aa= Ba 
Aa= B3 

H =HIGH 1101tage level 
L = LOW voltage level 
X =Don't care 

4·118 

A2, B2 A1 , 8 1 

x x 
x x 

A2>B2 x 
A2<B2 x 
A2= B2 A1>B 1 

A2= B2 A1<B1 

A2= B2 A1=B1 

A2= B2 A1=B1 
A2= B2 A1=B1 
A2= B2 A1=B1 
A2= B2 A1=B1 

A2=B2 A1=B1 
A2=B2 A1 =B1 
A2= B2 A1 =B1 

Ao, Bo 

x 
x 
x 
x 
x 
x 

Ao> Bo 
Ao<Bo 
Ao= Bo 
Ao= Bo 
Ao= Bo 

Ao= Bo 
Ao= Bo 
Ao= Bo 

54/7 485, LS85, S85 

CASCADING INPUTS OUTPUTS 

IA>B IA<B IA=B A>B A<B A=B 

x x x H L L 
x x x L H L 
x x x H L L 
x x x L H L 
x x x H L L 
x x x L H L 
x x x H L L 
x x x L H L 
H L L H L L 
L H L L H L 
L L H L L H 

x x H L L H 
H H L L L L 
L L L H H L 



LOGIC PRODUCTS 

COMPARATORS 54/7 485, LS85, 585 

COMPARISON OF TWO 24·BIT WORDS 

IMSBI 823 83 
A23 A3 

822 82 

A22 A2 
B21 Bl A<B 

A21 Al A•B NC 

820 BO A>B 
A20 AO 
819 A<B 

A•B 
A19 A>B 

BlB B3 
AlB A3 
B17 B2 

A17 A2 

B16 81 A<B 
AlB Al A•B NC 
B15 BO A>B 

A15 
B14 

A14 

813 83 4 
A13 AJ 
B12 B2 
A12 A2 A2 
B11 81 A<B Bl 

OUTPUTS 
A<B 

All A•B Al A•B 
B10 A>B BO A>B 
A10 AO AO 

B9 A<B 
A•B 

A9 A>B A>B 

BB 
AB 
87 
A7 
BB A<B 
AB A•B NC 
B5 A>B 
A5 
B4 

A4 

B3 
A3 
82 
A2 
Bl A<B 
Al A•B 

ILSBI BO A>B 
AO 

Figure 1 

TABLE 1. 

WORD NUMBER OF TYPICAL SPEEDS 

LENGTH PACKAGES 54174 54S/74S 54LS/74LS 

1-4 Bits 1 23ns 12ns 23ns 

5-25 Bits 2-6 40ns 22ns 46ns 

25-120 Bits 8-31 63ns 34ns 69ns 
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LOGIC PRODUCTS 

COMPARATORS 54/7 485, LS85, 585 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 545 74 74LS 745 UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 +5.5 + 7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30 to mA 
+5 +1 +5 +5 +1 +5 

Vour 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to +125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 54/745 
PARAMETER UNIT 

Min Norn Max Min Nam Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 v 
ltK Input clamp current -12 -18 -18 mA 

loH HIGH-level output current -400 -400 -1000 µ.A 

Mil 16 4 20 mA 
loL LOW-level output current 

Com'I 16 8 20 mA 

Mil -55 + 125 -55 + 125 -55 + 125 ·c 
TA Operating free·air temperature 

Com'I 0 70 0 70 0 70 ·c 
NOTE 
V1L= +0.7V MAX for 545 at TA=+ 125"C only . 
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LOGIC PRODUCTS 

COMPARATORS 54/7 485, LS85, 585 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 
54/7485 54/74LS85 54/74S85 

Min Typ2 Max Min Typ2 Max Min Typ2 Max 
UNIT 

HIGH-level 
Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 

VoH output 
V1L =MAX, loH =MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v voltage 

LOW-level Vee= MIN, Mil 0.2 0.4 0.25 0.4 0.55 v 
VoL output V1H= MIN, 

loL= MAX 
Com'I 0.2 0.4 0.35 0.5 0.5 v 

voltage V 1, =MAX loL = 4mA 74LS 0.25 0.4 v 

VIK 
Input clamp 

Vee= MIN, 11 = llK -1.5 -1.5 -1.2 v voltage 

Input 
V1= 5.5V 1.0 1.0 mA current at 

11 maximum Vee= MAX IA<B' IA> B 0.1 mA 
input V1 = 7.0V Other 0.3 mA voltage inputs --... 

IA<B,IA>B 40 µ.A 

HIGH-level V1= 2.4V Other 120 µ.A 
llH input Vee= MAX Inputs 

current IA<B,IA>B 20 50 µ.A 

V1=2.7V Other 60 150 µ.A 
inputs 

IA<B,IA>B -1.6 -0.4 mA 

V1=0.4V Other -4.8 -1.2 mA LOW-level inputs 
l1L input Vee= MAX 

IA<B,IA>B -2.0 mA current 
V1=0.5V Other -6.0 mA 

inputs 

Short-circuit Mil -20 -55 -20 -100 -40 -100 mA 
los output Vee= MAX 

Com'I -18 -55 -20 -100 -40 -100 mA current 3 

Supply cur- Vee= MAX 55 88 10.4 20 73 115 mA 
Ice rent 4 (total) S54S85W only, TA= 125'C 110 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25QC. 
3. las is tested with Vour= + o.sv and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the shorted circuit should not exceed one 

second. 
4. Ice is measured with outputs open, A= B grounded, and all other inputs at 4.5V. 

5. Vol= + 0.45V MAX tor 54S at TA= + 125°C only. 
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LOGIC PRODUCTS 

COMPARATORS 54/7 485, LS85, 585 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2k0 CL= 15pF, RL = 2800 

Min Max Min Max Min Max 

tPLH 
Propagation delay Waveform 1 26 36 16 

tPHL 
A or B input to 3 logic levels 30 30 16.5 
A<B, A>B output 

IPLH 
Propagation delay Waveform 2 35 45 18 

IPHL 
A or B input to 4 logic levels 30 45 16.5 
A= B output 

tPLH 
Propagation delay Waveform 1 11 22 7.5 

tPHL IA<B and IA=B input 1 logic level 17 17 8.5 
to A> B output 

tPLH 
Propagation delay Waveform 2 20 20 10.5 

tPHL 
IA= 6 input to 2 logic levels 17 26 7.5 
A= B output 

tPLH 
Propagation delay Waveform 1 11 22 7.5 

tPHL 
IA>e and IA= 6 input 1 logic level 17 17 8.5 
to A< B output 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

VM = 13V !or 54LS174LS, VM = 1.5V for all other TTL lamil1es 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value 

Waveform 2 

Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
0 =Diodes are 1N916, 1N3064, or equivalent. 

'TLH• trHL Values should be less than or equal to the table entries. 
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INPUT PULSE DEFINITIONS 

o--~~~~~•w'~~~~~~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wklth ITLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

AMP IV) 

OV 

'THL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage le11el 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

L 
H 
H 
L 

54/7 486, LS86, 586 

Quad Two-Input Exclusive-OR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7486 14ns 30mA 

74LS86 10ns 6.1mA 

74586 7ns 50mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:5%;TA=o•cto +1o•c Vee .. sv :1: 10%; TA= -ss•c to + 12s•c 

Plastic DIP N7486N . N74LS86N 
N74S86N 

Plastic SO N74LS86D • N74S86D 

Ceramic DIP S5486F . S54LS86F 
S54S86F 

S5486W . S54LS86W 
Flat pack S54S86W 

LLCC S54LS86G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54174$ 54174LS 

A,B Inputs 1 ul 1Sul 1LSui 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) Is understood to be 40µ.A l1H and -1.6mA ltL• a 54/74$ unit load (Sul) Is 50µ.A l1H and 
- 2.0mA IJL• and a 54/74LS unit load (LSul) Is 20µ.A l1H and - 0.4mA Ill· 

LOGIC SYMBOL 

~=b[Y-3 

~:1>IY-6 
9~~8 
102./~ 

12~~11 
132./~ 

LOGIC SYMBOL (IEEE/IEC) 

=1 

11 
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LOGIC PRODUCTS 

GATES 54/7486, LS86, $86 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage - 0.5 to 
+ 5.5 

l1N Input current 
-30 to 

+5 

VouT 
Voltage applied to output in HIGH - 0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
IOL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
Vtl = + 0.7V MAX tor 54$ at TA= + 125"C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

"::" 

RT 

"::" 

vcc 

"::" "::" r 
AL= Load resistor to Vee: see AC CHARACTERISTICS for value 

vcc 

D 

"::" 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to - 0.5 to 
+ 7.0 +5.5 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to +125 Oto 70 

54/74 54/74LS 54/745 

Norn Max Min Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 +0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-800 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

i-------tw-------i 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54/74 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1 N3064, or equivalent. 
trLH, trHL Values should be less than or equal to the table entries 
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54LS/74LS 

545174$ 

30V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

·c 
·c 

AMP (V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 54/7486, LS86, 586 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/7486 54/74LS86 54/74S86 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage V1L = MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 0.55 v 
VoL 

LOW-level 
V1H= MIN, 

loL= MAX Com'I 0.2 0.4 0.35 0.5 0.5 v 
output voltage 

V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK 
Input clamp 

Vee= MIN, 11= 1,K -1.5 -1.5 -1.2 v voltage 

Input current V1=5.5V 1.0 1.0 mA 
11 at maximum Vee= MAX 

input voltage V1= 7.0V 0.2 mA 

HIGH-level V1 = 2.4V 40 µA 
l1H input current Vee= MAX 

V1 = 2.7V 40 50 µA 

LOW-level V1=0.4V -1.6 -0.8 mA 
l1L input current Vee= MAX 

V1=0.5V -2.0 mA 

Short-circuit Mil -20 -55 -15 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com' I -18 -55 -15 -100 -40 -100 mA 

Supply current4 Mil 30 43 6.1 10 50 75 mA 
Ice (total) Vee= MAX 

Com'I 30 50 6.1 10 50 75 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the ap

propriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with Vour=+o.sv and Vcc=Vcc 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Ice is measured with inputs grounded and outputs 
open. 

5. Vol= + 0.45V MAX tor 545 at TA= + 125°C only. 

AC CHARACTERISTICS TA= 25 ·c, V cc= 5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Other input LOW 
tPHL A or B to output Waveform 2 

tPLH Propagation delay Other input HIGH 
tPHL A or B to output Waveform 1 

VM= 1.3V for 54LSl74LS, VM = 1.SV for all other TTL fam1l1es 

Waveform 1 Waveform 2 

54/74 54/74LS 54/74S 

CL=15pF, RL=4000 CL= 15pF, RL = 2kr! CL= 15pF, RL = 2800 UNIT 

Min Max Min Max Min Max 

23 23 10.5 ns 
17 17 10 

30 30 10.5 ns 
22 22 10 
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LOGIC PRODUCTS 

COUNTERS 

DESCRIPTION 

The '90 is a 4-bit, ripple-type Decade 
Counter. The device consists of four 
master-slave flip-flops Internally con
nected to provide a divide-by-two section 
and a divide-by-five section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to· 
LOW clock transition. State changes of 
the Q outputs do not occur simultane
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1·MR2) Is provided which overrides 
both clocks and resets (clears) all the flip
flops. Also provided is a gated AND asyn
chronous Master Set (MS1·MS2 ) which 
overrides the clocks and the MR Inputs, 
setting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be 
operated in various counting modes. In a 
BCD (8421) counter the CP1 input must be 
externally connected to the 0 0 output. The 
CP0 Input receives the incoming count 
producing a BCD count sequence. In a 
symmetrical Bl-qulnary divide-by-ten 
counter the 0 3 output must be connected 
externally to the CP0 input. The Input 
count Is then applied to the CP1 input and 
a divide-by-ten square wave Is obtained at 

PIN CONFIGURATION 

4·126 

54/7 490, LS90 

Decade Counter 

TYPE TYPICAL IMAX TYPICAL SUPPLY CURRENT 

7490 30MHz 30mA 

74LS90 42MHz 9mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=SV :1:S%;TA=o•c10 +10°c Vcc=SV :t10%;TA=-55°Cto +125°C 

Plastic DIP N7490N • N74LS90N 

Ceramic DIP S54LS90F 

Flatpack S54LS90W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

CP0 Input 2ul 6LSul 

CP1 Input 4ul SLSul 

MR, MS Inputs 1ul 1LSul 

Oo-03 Outputs 10ul 10LSul 
NOTE 
Where a 54174 unit load (ul) Is understood to be40µA l1H and -1.6mA llL• and a 54/74LS unit load {LSul} Is 20µA ltH and 

-0.4mA l1L· 

output 0 0• To operate as a divide-by-two 
and a divide-by-five counter no external in
terconnections are required. The first flip· 
flop is used as a binary element for the 

LOGIC SYMBOL 

8 7 

1 2 

MS 

14 CPo 

2 3 12 11 

Vee •Pins 
QNO •Pin 10 

divide-by-two function (CP0 as the input 
and 0 0 as the output). The CP1 Input Is 
used to obtain a divide-by-five operation at 
the 0 3 output. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

COUNTERS 

LOGIC DIAGRAM 

Vee =Pin 5 
QND :i: Pin 10 

ABSOLUTE MAXIMUM RATINGS 
(Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS 

Vee Supply voltage 7.0 7.0 7.0 7.0 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

+5 +1 +5 +1 

Voltage applied to -0.5 -0.5 -0.5 -0.5 
VouT output in HIGH to to to to 

output state +Vee +Vee +Vee +Vee 

TA 
Operating free-air 

-55to +125 Oto 70 temperature range 

NOTE 
VtN is limited to + 5.5V on CPo and CP1 inputs on the 54174LS90 only. 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER 

Min Norn 

Mil 4.5 5.0 
Vee Supply voltage 

Com'! 4.75 5.0 

V1H HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'! 

ltK Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'! 

Mil -55 
TA Operating free-air temperature 

Com'! 0 

UNIT 

v 

v 

mA 

v 

·c 

Max 

5.5 

5.25 

+0.8 

+0.8 

-12 

-800 

16 

16 

+ 125 

70 

54/7 490, LS90 

MODE SELECTION
FUNCTION TABLE 

RESET/SET INPUTS OUTPUTS 

MR1 MR2 MS1 MS2 a0Ia1Ia2Iaa 
H H L 
H H x 
x x H 
L x L 
x L x 
L x x 
H L L 

H =HIGH voltage level 
L =LOW voltage level 
X =Don't care 

x L L L L 
L L L L L 
H H L L H 
x Count 
L Count 
L Count 
x Count 

BCDCOUNTSEQUENCE
FUNCTION TABLE 

COUNT 
OUTPUTS 

Qo Q1 Q2 Q3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

NOTE 
Output Oo connected to input CP1. 

54/74LS 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

-400 µ.A 

4 mA 

8 mA 

-55 + 125 •c 
0 70 ·c 
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LOGIC PRODUCTS 

COUNTERS 54/7490, LS90 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

TEST CONDITIONS1 
5417490 54/74LS90 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H=MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L = MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H= MIN, 
loL =MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1L= MAX loL = 4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11=11K -1.5 -1.5 v 
V1= 5.5V All inputs '90 1.0 mA 

1, 
Input current at maximum 

Vee= MAX 
V1 = 7.0V MR, MS inputs 0.1 mA 

input voltage CP0 input 0.2 mA 
V1 = 5.5V 

CP1 input 0.4 mA 

MR, MS inputs 40 µ,A 

V1 = 2.4V CP0 input 80 µ,A 

l1H HIGH-level input current Vee= MAX CP1 input 160 µ,A 

MR, MS inputs 20 µ,A 

V1= 2.7V CP0 input5 40 µ,A 

CP1 input5 80 µ,A 

MR, MS inputs -1.6 -0.4 mA 

Ill LOW-level input current Vee= MAX V1 = 0.4V CP0 input -3.2 - 2.4 mA 

CP1 input -6.4 -3.2 mA 

Short-circuit output Mil -20 -55 - 20 -100 mA 
los current3 Vee= MAX 

Com'I -18 - 55 -20 -100 mA 

Mil 30 46 9 15 mA 
Ice Supply current4 (total) Vee= MAX 

Com'I 30 53 9 15 mA 
1. For cond1t1ons shown as MIN or MAX, use the appropnate value spec1f1ed under recommended operating conditions for the applicable type. 

2. All typical values are at V CC= 5V, TA= 25 °C. 
3. los is tested with VouT = + 0.5V and Vee= MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Ice is measured with all outputs open, both MA inputs grounded following momentary connection to 4.5V, and al! other inputs grounded. 
5. The maximum limit for the 54LS90 only is 80µA for CP0 and 160µA for CP 1 inputs 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 54174LS 

PARAMETER TEST CONDITIONS Cl= 15pF, RL = 400!l Cl= 15pF, Rl = 2k!l UNIT 

Min Max Min Max 

IMAX Input count frequency, CP0 to 0 0 Waveform 1 
10 32 

MHz 
IMAX Input count frequency, CP1 to 0 1 10 16 

tPLH Propagation delay 
Waveform 1 

16 
ns 

tPHL CP0 input to 0 0 output 18 

tPLH Propagation delay 
Waveform 1 

16 

tPHL CP1 input to 0 1 output 21 
ns 

tPLH Propagation delay 
Waveform 1 

32 

tPHL CP1 input to 0 2 output 35 
ns 

tPLH Propagation delay 
Waveform 1 

32 

tPHL CP1 input to 0 3 output 35 
ns 

tPLH Propagation delay 
Waveform 1 

100 48 
ns 

tPHL CP0 input to 0 3 output 100 50 

tPHL MR input to any output Waveform 2 40 ns 

tPLH MS input to 0 0 and 0 3 outputs Waveform 3 30 ns 

tPHL MS input to 0 1 and 0 2 outputs Waveform 2 40 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on t,, t1, pulse width or duty cycle. 
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LOGIC PRODUCTS 

COUNTERS 54/7 490, LS90 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER 

tw CP0 pulse width 

tw CP1 pulse width 

tw MS, MR pulse width 

tree Recovery time, MR to CP 

tree Recover time, MS to CP 

AC WAVEFORMS 

Waveform 1 

54174 54/74LS 
TEST CONDITIONS 

Min Max Min 

Waveform 1 50 15 

Waveform 1 50 30 

Waveform 2 50 15 

Waveform 2 25 

Waveforms 2 & 3 25 

MR OR MS 

Q 

Waveform2 

MS VM VM 

I- •w -t-:•rec l 
I VM,..___ 

lpLH--1----j 

VM 

Waveform 3 
VM = 1.5V for 54/74 and 545/74$, VM = 1.3V for 54LS/74LS. 

Max 

The number of Clock Pulses reciuired between the tPLH and tPHL mech>urements can be determined from the appropriate Function Table. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS tor value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

i--~~~~~-•w·~~~~~~~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

54174 3.0V 1MHz 500ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 

5451745 3.0V 1MHz 500ns 2.5ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

AMP(V) 

ov 

'THL 

7ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

REGISTER 

• 8·blt serial·in·serial-out 
shift register 

• Common buffered clock 
• 2·input gate for serial data 

entry 
• True and Complement 

TYPE 

7491A 

54/7491A 

8-Bit Shift Register 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

18MHz 35mA 

outputs ORDERING CODE 

DESCRIPTION 

The '91A is an 8-bit serial-In-serial-out shift 
register. The serial data is entered through 
a 2-lnput AND gate (Dsa and Dsbl· HIGH 
data is entered when both Dsa and Dsb are 
HIGH. LOW data is entered when either 
Serial Data input is LOW. The Data inputs 
are edge-triggered and must be stable just 
one setup time prior to the LOW-to-HIGH 
transition of the Clock input (CP) for pre
dictable operation. The data is shifted one 
bit to the right (Q0-Q2 .. -07) synchro
nous with each LOW-to-HIGH clock transi
tion. The '91A has no reset capacity, so in
itialization requires the shifting in of at 
least 8 bits of known data. Once the regis
ter is fully loaded, the Q output follows the 
Serial inputs delayed by eight clock 
pulses. The Complement (Q) output from 
the last stage is also available for simpler 
decoding applications. 

PIN CONFIGURATION 

4·130 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :1:5%;TA=0°Cto +1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N7491AN 

Ceramic DIP S5491AF 

Flat pack S5491AW 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 

All Inputs 1ul 

All Outputs 10ul 

NOTE 
A 54174 unit load (ul) is understood to be 40µ.A l1H and -1.6mA Ill· 

LOGIC SYMBOL 

12--1 Dsa 
11- Dsb 

9-f>cP 07 07 

~ ~ 
Vee =Pins 
GND= Pin 10 
Pin numben for DIP package 

LOGIC SYMBOL (IEEE/IEC) 

SRGB 

c11- 13 
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LOGIC PRODUCTS 

REGISTER 

LOGIC DIAGRAM 

DIP Flat Pack 

Vee •Pins Vee •Pin 4 
GNO•Pln10 GND•Pln11 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS 

CP Ds. Dsb 

Shift, reset first stage 1 I x 
1 x I 

Shift, set first stage 1 h h 

FIRST STAGE 

Oo Oo 
L H 
L H 

H L 

OUTPUTS 

07 07 

Qe Cie 
Qe Qs 

Qe Qs 

54/7491A 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the 

LOW-to·HIGH clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the 

LOW-to-HIGH clock transition. 
qn = Lower case letters lr,dlcate the state of the refer

enced register output one setup time prior to the 
LOW-to-HIGH clock transition. 

X = Don't care. 
1 = LOW-to-HIGH Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 5.5 -0.5 to+ 5.5 v 
l1N Input current -30 to + 5 -30 to+ 5 mA 

Vour Voltage applied to output In HIGH output state -0.5 to +Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 

UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 v 

Mii +0.8 v 
VIL LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -400 µ.A 

Mil 16 mA 
loL LOW-level output current 

Com'I 16 mA 

Mil -55 + 125 •c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

4·131 

4 



LOGIC PRODUCTS 

REGISTER 54/7491A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7491A 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H=MIN, v,L=MAX, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 v 

Vee= MIN, v,H =MIN, v,L =MAX, Mil 0.2 0.4 v 
Vol LOW-level output voltage 

loL= MAX Com'I 0.2 0.4 v 

VIK Input clamp voltage Vee= MIN, 11=11K -1.5 v 

1, 
Input current at maximum 

Vee= MAX, V1 = 5.5V 1.0 mA 
input voltage 

l1H HIGH-level input current V cc= MAX, V1 = 2.4V 40 µ.A 

Ill LOW-level input current Vee= MAX, V1=0.4V -1.6 mA 

Short-circuit output Mil -20 -57 mA 
los current3 Vee= MAX 

Com'I -18 -57 mA 

Supply current4 (total) 
Mil 35 50 mA 

Ice Vee= MAX 
Com'I 35 58 mA 

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

2. All typical values are at Vee= 5V, TA= 25°C. 
3. All typical values are at Vee= +0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed qne 

second 
4 lee is measured after the eighth clock pulse with the output open and Dsa and Dsb inputs grounded. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

DATA SETUP AND HOLD TIMES 

Ds VM 

l-t1(H) 
th=O 

CP fvM \ 
a, (after a clock pulses) / 

VM = 1.5V for 54174 and 545/74$, VM = 1.3V for 54LS/74LS. 

\_ 

VM = 1.5V for 54/74 and 54Si74S, VM = 1.3V for 54LS/74LS 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 UNIT 

Min Max 

IMAX 
Maximum clock 

Waveform 1 10 MHz 
frequency 

tPLH Propagation delay 
Waveform 1 

40 
tPHL Clock to output 40 

ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no 

constraints on Ir, t1, pulse width or duty cycle. 
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LOGIC PRODUCTS 

REGISTER 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Waveform 1 

t. Setup time, Data to clock Waveform 2 

th Hold time, Data to clock Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

vcc vee 

YIN 
PULSE D.U.T. 

GENERATOR 

RT 

-= -= -= -= 
DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• 'THL Values should be less than or equal to the table entries. 

54/7491A 

54174 
UNIT 

Min Max 

25 ns 

25 ns 

0 ns 

INPUT PULSE DEFINITIONS 

AMP(V) 

4 

i--~~~~~~tw~~~~~~~ ov 
VM = 1.JV for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltuda Rep. Rote Pulse Width tnH ITHL 

54/74 3.0V lMHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.Sns 
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LOGIC PRODUCTS 

COUNTERS 

DESCRIPTION 

The '92 is a 4-bit, ripple-type Divide-by-12 
Counter. The device consists of four 
master-slave flip-flops internally con
nected to provide a divde-by-two section 
and a divide-by-six section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to-

TYPE 

7492 

74LS92 

54/7 492, LS92 

Divide-By-Twelve Counter 

TYPICAL IMAX TYPICAL SUPPLY CURRENT 

28MHz 28mA 

42MHz 9mA 

LOW clock transition. State changes of ORDERING CODE 
the Q outputs do not occur simultane
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1·MR2 ) is provided which overrides 
both clocks and resets (clears) all the fllp
flops. 

Since the output from the divide-by-two 
section is not Internally connected to the 
succeeding stages, the device may be 
operated in various counting modes. In a 
Modulo-12, Dlvlde-by-12 Counter the CP1 
input must be externally connected to the 
0 0 output. The CP0 input receives the In· 
coming count and 0 3 produces a symmet
rical dlvide-by-12 square wave output. In a 
divide-by-six counter no external connec· 
tions are required. The first flip-flop is 
used as a binary element for the dlvlde·by
two function. The CP1 input Is used to ob
tain divide-by-three operation at the 0 1 
and 0 2 outputs and divide-by-six operation 
at the 0 3 output. 

PIN CONFIGURATION 

i:P1 1 

NC 2 

MR2 7 

4·134 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:5%; TA=o•c to +1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N7492N . N74LS92N 

Ceramic DIP S54LS92F 

Flat pack S54LS92W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

MR Master Reset Inputs 1ul 1LSul 

CP0 Input 2ul 6LSul 

CP1 Input 4ul 8LSul 

Oo-03 Outputs 10ul 10LSul 

NOTE 
Where a54/74 unit load (ul) is understood to be40,uA 11H and - 1.6mA Ill• and a 54/74LS unit load (LSul) Is 2011-A l1H and 

-0.4mA ltL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

14 CPo 

CP1 

MR Oo 01 02 03 

8 7 12 11 

Vee •Pins 
GND•Pln 10 



LOGIC PRODUCTS 

COUNTERS 

LOGIC DIAGRAM 

( ) • Pin Number• 
Vee •Pin 15 
OND•Pln 10 

MODE SELECTION 

RESET INPUTS 

MR 1 MR2 Oo 

H H L 
L H 
H L 
L L 

OUTPUTS 

01 02 

L L 
Count 
Count 
Count 

03 

L 

H =HIGH voltage level 
l = LOW voltage level 
X =Don't care 

54/7 492, LS92 

FUNCTION TABLE 

OUTPUTS 
COUNT 

Oo o, 02 03 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L L L H 
7 H L L H 
8 L H L H 
9 H H L H 

10 L L H H 
11 H L H H 

NOTE 
Output o0 connected to input CP1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+ 5.5 + 7.0 + 5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 + 1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 
NOTE 
VIN is limited to + 5.5V on Cl5'o and CP1 inputs on the 54/74LS92 only 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 µ,A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

COUNTERS 54/7 492, LS92 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

TEST CONDITIONS1 
54/7492 54/74LS92 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H= MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L =MAX, loH =MAX Com' I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H=MIN, 

loL=MAX 
Com'I 0.2 0.4 0.35 0.5 v 

V1L=MAX loL=4mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

V1=5.5V All inputs '92 1.0 mA 

11 
Input current at maximum 

Vee= MAX 
V1=7.0V MR inputs 0.1 mA 

input voltage CP0 input 0.2 mA 
V1=5.5V 

CP1 input 0.4 mA 

MR inputs 40 µ.A 

V1=2.4V CP0 input 80 µ.A 

l1H HIGH-level input current Vee= MAX CP1 input 160 µ.A 

MR inputs 20 µ.A 

V1=2.7V CP0 input5 40 µ.A 

CP1 input5 80 µ.A 

MR inputs -1.6 -0.4 mA 

l1L LOW-level input current Vee= MAX V1=0.4V CP0 input -3.2 -2.4 mA 

CP1 input -6.4 -3.2 mA 

Short-circuit output Mil -20 -55 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -55 -20 -100 mA 

Supply current4 (total) 
Mil 44 9 15 mA 

Ice Vee= MAX 
Com'I 51 9 15 mA 

1. For conditions shown as MIN or MAX, use the appropriate value speCifled under recommended operating conCiitions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 ·c. 
3. los is tested with VouT= +0.5Vand Vee= MAX+ 0.5V.. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Ice is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other Inputs grounded. 
5. The maximum limit for th,a 54LS92 only is 80µ.A for CP0 and 160µA for CP1 inputs. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 54/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=40Qp CL=15pF, RL=2k0 UNIT 

Min Max Min Max 

fMAx C~il)B_ut count fr1!9_uen<2'._ Waveform 1 10 32 MHz 
IMAX C-P1 input count frequency Waveform 1 10 16 

tPLH Propagation delay Waveform 1 
16 

tPHL CP0 Input to 0 0 output 18 
ns 

tPLH Propagation delay 
Waveform 1 

16 

tPHL CP1 Input to 0 1 output 21 
ns 

!PLH Propagation delay 
Waveform 1 

16 
tPHL CP1 input to 0 2 output 21 

ns 

tPLH Propagation delay 
Waveform 1 

32 
tPHL ~1 input to 0 3 output 35 

ns 

tPLH Propagation delay Waveform 1 
100 48 

tPHL eJl0 input to 0 3 output 100 50 
ns 

tPHL MR Input to any output Waveform 2 40 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no const.raints on tr, If, pulse width or duty cycle. 
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LOGIC PRODUCTS 

COUNTERS 54/7492, LS92 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 
.-----------------r--------------.------------·-- -·-···--·------.----~ 

54/74 54/74LS 
PARAMETER TEST CONDITIONS 1-----~------ --------r-------l UNIT 

Min Max Min Max 
1----------------+---------------+-----+-------+------+-----1-------i 

lw CP0 pulse width Waveform 1 50 15 ns 

ns lw CP1 pulse width Waveform 1 50 30 
1----------------+---------------+-----i---------··+------+------+--------l 
,__1_w __ M_R_p_u_1_se_w_i_d_th _____ ,_ ___ w_a_v_e_fo_r_m_2 ____ +--__ so ___ -+-----·-·-+- __ 1_5--1------+--n_s _ __, 

t,00 Recovery time, MR to CP Waveform 2 25 ns 

AC WAVEFORMS 

MR VM VM 

Q 

1-- •w--..J-•rec:1 
1 VM"--

tPHL- ·-··---1 
Q 

VM 

The number of Clock Pulses required between the IPHL and 1PLH measurements 
can be determined from the appropriate Function Table. 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
0 =Diodes are 1N916, 1N3064, or equivalent 
tTLH• tTHL Values should be less than or equal to the table entries 

Waveform 2 

INPUT PULSE DEFINITIONS 

----tw--·-------~ 

VM = 1.3V for 54LS174LS: VM = 1.5V for all other TTL families. 

F::-;-4--_A~: 
54LSi74LS 3 
----- ~-·--

54$/745 3 
- ---

---.-·-
INPUT PULSE REQUIREMENTS 

lllude Rep. Rate Pulse Width ITLH 

ov 1MHz 500ns 7ns 

.OV 1MHz 500ns 15ns 
-- --

ov 1MHz 500ns 2.5ns _____ _, 

AMP (V) 

ov 

tTHL 

7ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

COUNTERS 

DESCRIPTION 

The '93 is a 4-bit, ripple-type Binary Count
er. The device consists of four master
slave flip-flops internally connected to 
provide a divide-by-two section and a 
divide-by-eight section. Each section has 
a separate Clock input to initiate state 
changes of the counter on the HIGH-to
LOW clock transition. State changes of 
the 0 outputs do not occur simu ltane
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1·MR2) is provided which overrides 
both clocks and resets (clears) all the flip· 
flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op
erated in various counting modes. In a 
4-bit ripple counter the output 0 0 must be 
connected externally to input CP1. The in
put count pulses are applied to input Ci50. 

Simultaneous divisions of 2, 4, 8 and 16 
are performed at the 0 0, 0 1, 0 2 and 0 3 out
puts as shown in the Function Table. As a 
3-bit ripple counter the input count pulses 
are applied to input CP1. Simultaneous fre
quency divisions of 2, 4 and Bare available 
at the 0 1, 0 2 and 0 3 outputs. Independent 
us.e of the first flip-flop is available if the 
reset function coincides with reset of the 
3-bit ripple-through counter. 

PIN CONFIGURATION 

<:P1 1 

MR1 2 

MR2 3 

NC 7 

4-138 

54/7493, LS93 

4·Bit Binary Ripple Counter 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

7493 40MHz 28mA --
74LS93 42MHz 9mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vcc=SV ±5%;TA=0°Cto +10°c Vcc=SV ±10%;TA= -ss•cto +12s•c 

Plastic DIP N7493N . N74LS93N 

Plastic SO N74LS93D 

Ceramic DIP S5493F . S54LS93F 

Flatpack S5493W . S54LS93W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

MR Master Reset inputs 1 ul 1LSul 

CP0 Input 2ul 6LSul 

Cfi, Input 2ul 4LSul 

Oo-03 Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA t1H and - 1.6mA llL• and a 54/74LS unit load (LSul) is 20µA l1H and 

- 0.4mA !IL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

14 CPo 

CP1 

MR Co 01 02 03 

2 3 12 11 

Vee= Pins 
GND =Pin 10 



LOGIC PRODUCTS 

COUNTERS 

LOGIC DIAGRAM 

( ) =Pin Numbers 
Vcc=Pln5 
GNO•Pln 10 

MODE SELECTION 

RESET INPUTS OUTPUTS 

MR1 MR2 Co C1 C2 
H H L L L 
L H Count 
H L Count 
L L Count 

C3 
L 

H = HIGH voltage level 
L """ LOW voltage level 
X =Don't care 

54/7493, LS93 

FUNCTION TABLE 

OUTPUTS 
COUNT 

Co C1 C2 C3 
0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

NOTE 
Output Oo connected to Input CP1. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to - 0.5 to -0.5 to v +5.5 +7.0 +5.5 +7.0 

llN Input current -30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

Your Voltage applied to output In HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55 to + 125 Oto 70 ·c 
NOTE 
V1N Is limlted to 5.SV on CPo and CP1 Inputs only on the 54174LS93. 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level Input voltage 

Com' I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 p.A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 •c 
TA Operating free-air temperature 

Com' I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

COUNTERS 54/7493, LS93 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/7493 54/74LS93 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H= MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L =MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H= MIN, 

loL= MAX 
Com'I 0.2 0.4 0.35 0.5 v 

V1L=MAX loL=4mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= 11K -1.5 -1.5 v 

V1=5.5V All inputs '93 1.0 mA 

11 
Input current at maximum 

Vcc=MAX V1=7.0V MR inputs 0.1 mA input voltage 
V1=5.5V CP0 , CP1 inputs 0.2 mA 

MR inputs 40 µ,A 
V1=2.4V 

CP0, CP1 inputs BO µ,A 
l1H HIGH-level input current Vee= MAX 

MR inputs 20 µ,A 
V1=2.7V 

CP0, CP1 lnputs5 40 µ,A 

MR inputs -1.6 -0.4 mA 

l1L LOW-level input current Vee= MAX V1=0.4V CP0 input -3.2 -2.4 mA 

CP1 input -3.2 -1.6 mA 

Short-circuit output Mil -20 -55 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -55 -20 -100 mA 

Supply current• (total) 
Mil 28 46 9 15 mA 

Ice Vee= MAX 
Com'I 28 53 9 15 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appllcable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los Is tested with VouT= + 0.5V and Vee= MAX+ 0.5V. Not more than one outPut should be shorted at a time and duration of the short circuit should not exceed one secoiid. 
4. Ice is measured with all outputs open, both MA inputs grounded following momentary connection to 4.5V, and all other inputs grounded. 
5. The maximum limit for the 54LS93 only is 80,.:A for C'Po and CP1 Inputs. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2k0 UNIT 

Min Max Min Max 

IMAX 9f_o input count frequency 
Waveform 1 

10 32 
MHz 

IMAX CP1 input count frequency 10 16 

tPLH Propagation delay 
Waveform 1 16 

tPHL CP0 input to 0 0 output 18 
ns 

tPLH Propagation delay 
Waveform 1 16 

tPHL CP1 input to 0 1 output 21 
ns 

tPLH Propagation delay 
Waveform 1 32 

tPHL CP1 input to 0 2 output 35 
ns 

tPLH Propagation delay 
Waveform 1 

51 
tPHL CP1 input to 0 3 output 51 

ns 

tPLH Propagation delay 
Waveform 1 135 70 

tPHL CP0 input to 0 3 output 135 70 
ns. 

tPHL MR input to any output Waveform 2 40 ns 

NOTE 
Per Industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

COUNTERS 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw CP0 pulse width 

tw CP1 pulse width 

tw MR pulse width 

tree Recovery time, MR to CP 

AC WAVEFORMS 

CP 

Q 

VM YM 

___ ._PH_L_±;i 

VM = 1.5V for 54/74 and 5451745, VM = 1.3V for 54LSf74LS. 

Waveform 1 

Waveform 1 

Waveform 2 

Waveform 2 

The number of Clock Pulses required between the tPLH and tPHL measurements 
can be determined from the appropriate Truth Table. 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value 

Vee 

Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent 

ITLH• trHL Values should be less than or equal to the table entries. 

54/7493, LS93 

54/74 54/74LS 

Min Max Min Max 

50 15 

50 30 

50 15 

25 

MR 

CP 

Q 

VM = 1.5V for 54174 and 545/745, VM = 1.3V for 54LS/74LS. 

Waveform 2 

INPUT PULSE DEFINITIONS 

i-------tw------_.. 

ITHL(ttl 

ITLH(lr) 

ITLH(lr) 

ITHL(lt) 

i-------tw-----~~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rita Pulse Width 1TLH 

54174 3.0V 1MHz 500ns 7ns 

54LS174LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

UNIT 

ns 

ns 

ns 

ns 

AMP (V) 

ov 

1THL 

?ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

SHIFT REGISTER 

• 4·bit parallel-to-serial 
converter 

• Two asynchronous ones 
transfer parallel data 
ports 

• Buffered active HIGH 
Master Reset 

• Buffered positive edge· 
triggered clock 

DESCRIPTION 

The '94 is a 4·bit shift register with serial 
and. parallel (ones transfer) data entry. To 
facilitate parallel ones transfer from two 
sources, two Parallel Load inputs (PL0 and 
PL1) with associated Parallel Data inputs 
(D0.-Dod and D1.-D1d) are provided. To ac· 
commodate these extra inputs only the 
output of the last stage is available. The 
asynchronous Master Reset (MR) is active 
HIGH. When MR is HIGH, it overrides the 
clock and clears the register, forcing Qd 
LOW. 

Four flip-flops are connected so that shift· 
ing is synchronous; they change state 
when the clock goes from LOW-to-HIGH. 
Data is accepted at the serial Ds input 
prior to this clock transition. Two Parallel 
Load inputs and Parallel Data inputs allow 
an asynchronous ones transfer from two 

PIN CONFIGURATION 
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5417494 

4·Bit Shift Register 

l TYPE 
TYPICAL PROPAGATION 

TYPICAL SUPPLY CURRENT 
DELAY 

[ 7494 25ns 35mA 

ORDERING CODE 
-

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t:5%;TA=0°Cto +7o 0 c Vcc=SV :1:10%;TA= -ss•cto +12s•c 

Plastic DIP N7494N 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 

PLo, PL1 Parallel Load inputs 4ul 

Ds, D0 , CP, MR All other inputs 1ul 

Qd Serial Data output 10ul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA 11H and - 1.6mA ltL· 

sources. The flip-flops can be set inde· 
pendently to the HIGH state when the ap
propriate Parallel input is activated. Paral· 
lei inputs Doa through Doct are activated 
during the time the PLo is HIGH and Paral· 
lei inputs D18 through D1ct are activated 
when PL1 is HIGH. If both sets of inputs 
are activated, a HIGH on either input will 

LOGIC SYMBOL 

15 

8 

1 18 2 14 3 13 4 11 

PL1Do1 D11 Dob D1b Doc D1c Dod D1d 

PLo 

Ds 

CP 

10 MR 

Vee =Pin 5 
GNO =Pin 12 

set the flip-flops to a HIGH. The register 
should not be clocked while the Parallel 
Load inputs are activated. The Parallel 
Load and Parallel Data inputs will override 
the MR if both are activated simultane
ously. However, for predictable operation, 
both signals should not be deactivated 
simultaneously. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

SHIFT REGISTER 

LOGIC DIAGRAM 

PL1 (15) 

(8) 

( ) .. Pin Numbere 

Vee =Pins 
GND =Pin 12 

(7) 
Ds 

Doa 

(1) 

D1b Doc 

(14) (3) 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
INPUTS 

PL0 PL1 Don D1n MR 

Parallel load H L L x x 
H L H x x 
L H x L x 
L H x H x 

Reset (clear) L L x x H 

Shift right L L x x L 
L L x x L 

H = HIGH voltage level. 

D1c 

(13) 

CP 

x 
x 
x 
x 
x 
1 
1 

Dod 

(4) 

Ds 

x 
x 
x 
x 
x 
I 
h 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
L = LOW voltage level. 
I == LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 

a. 
a. 
H 
a. 
H 

L 

L 
H 

D1d 

(11) 

(9) 

OUTPUTS 

ab a. 
ab a. 
H H 
ab a. 
H H 

L L 

q. qb 
q. % 

ad 
ad 
H 
ad 
H 

L 

qc 
q. 

q0 = Lower case letters Indicate the state of the referenced output one setup time prior to the LOW·to-HIGH Clock 
transition. 

X = Don't care. 
t = LOW-to-HIGH Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

VIN Input voltage -0.5 to + 5.5 -0.5 to +5.5 

ltN Input current -30 to +5 -30 to +5 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee 

TA Operating free-air temperature range -55to +125 o to 70 

54/7494 

4 

UNIT 

v 
v 

mA 

v 
·c 
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SHIFT REGISTER 54/7494 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Max 

Mil 
·--------+-

5.5 v 4.5 5.0 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -400 µA 

Mil 16 mA 
loL LOW-level output current 

Com'I 16 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
5417494 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'L 2.4 3.4 v 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 0.2 0.4 v 
VoL LOW-level output voltage 

loL= MAX Com' I 0.2 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX, V1= 5.5V 1.0 mA input voltage 

PL0, PL1 inputs 160 µA 
l1H HIGH-level input current Vee= MAX, V1=2.4V 

Other inputs 40 µA 

PL0, PL1 inputs -6.4 mA 
l1L LOW-level input current Vee= MAX, V1=0.4V 

Other inputs -1.6 mA 

Short-circuit output Mil -20 -57 mA 
los current3 Vee= MAX 

Com'I -18 -57 mA 

Supply current4 (total) 
Mil 35 50 mA 

Ice Vee= MAX 
Com'I 35 58 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typlcal values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with Parallel Load inputs grounded, Master Reset grounded following momentary application of 4.5V, all other inputs at 4.5V and outputs open. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 

PARAMETER TEST CONDITIONS CL=15pF, RL=400!1 UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 1 10 MHz 

tPLH Propagation delay 
Waveform 1 

40 
tPHL Clock to output 40 

ns 

tPLH 
Propagation delay 

Waveform 2 35 ns 
Parallel Load or Parallel Data to output 

tPHL 
Propagation delay 

Waveform 2 40 ns 
MR to output 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum deyice operating frequency with no constraints on tr, tf. pulse width or duty cycle. 
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SHIFT REGISTER 54/7494 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 
-··· 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw(L) Clock pulse width, LOW Waveform 1 35 

tw(H) MR pulse width, HIGH Waveform 2 30 

tw(H) Parallel Load or Data pulse width, HIGH Waveform 2 30 

t 8 (H) Setup tim_e_ HIGH,_ 0 8 to GP Waveform 3 35 

t 8 (L) Setup time LOW, Ds to GP Waveform 3 25 

th Hold time HIGH or ~OW, Ds to GP Waveform 3 0 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
DELAYS AND MASTER RESET TO OUTPUT DELAY 

Waveform t ·.~ Waveform 2 

VM = 1 5V for 54174 and 5451745, VM = 13V tor 54LS174LS 

Thashadedareasmd1catewhen!he1nput 1spermittedtoc,.,a11geforpredrctableoutputperlormance 

SERIAL DATA SETUP AND HOLD TIMES 

CP 

a• \~-~f 
Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

,.-----------·-------·----------------·-------------------------, 
TEST CIRCUI r FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

RL =Load resistor to Vee' see AC CHARACTERISTICS for value 

vcc 

CL= Load capacitance includes pg and probe capacitance. see AC CHARACTERIS-
TICS for value 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064. or equivalent 

trLH· trHL Values should be less than or equal to the table entries 

INPUT PULSE DEFINITIONS 

i.-------•w----- AMP(V) 

ITHL(ll) tTLH(lr) 

ITLH(lr) ITHL(ll) 

,__------•w------~ ov 
VM = 1.3V for 54LS/74LS, VM = 1 5V for all other TTL tam1iles 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width trLH tTHL 

54/74 3 ov 1MHz SOOns ?ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

545174$ 3.0V 1MHz SOOns 2.5ns 2 5ns 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

• Separate negative-edge· 
triggered shift and 
parallel load clocks 

• Common mode control 
input 

• Shift right serial input 
• Synchronous shift or load 

capabilities 

DESCRIPTION 

The '95 is a 4-Bit Shift Register with serial 

TYPE TYPICAL IMAX 

7495 36MHz 

74LS95B 36MHz 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV :t:5%;TA=0°Cto +70°C 

Plastic DIP N7495N . N74LS95BN 

Ceramic DIP 

Flatpack 

54/7495, LS95B 

4·Bit Shift Register 

TYPICAL SUPPLY CURRENT 
(Total) 

39mA 

13mA 

MILITARY RANGES 
Vcc=SV ±10%;TA= -55°Clo +125°C 

S5495F . S54LS95BF 

S5495W . S54LS95BW 

and parallel synchronous operating INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
modes. It has serial Data (Ds) and four par
allel Data (D0-D3) inputs and four Parallel 
outputs (0 0-0 3). The serial or parallel 
mode of operation is controlled by a Mode 
Select input (S) and two Clock inputs (CP1 

and CP2 ). The serial (shift right) or parallel 
data transfers occur synchronously with NOTE 

PINS 

s 
Other 

0 

DESCRIPTION 

Input 

Inputs 

Output 

54174 54/74LS 

2ul 1LSul 

1 ul 1LSul 

10ul 10LSul 

the HIGH-to-LOW transition of the se- Where a 54174 unit load {ul) is understood to be40µA l1H and - 1.6mA l1L, and a 54174LS unit load (LSul) is 20µA l1H and 

lected Clock input. -o.4mA l1L· 

When the Mode Select input (S) is HIGH, 
CP2 is enabled. A HIGH-to-LOW transition 
on enabled CP2 loads parallel data from 
the D0-D 3 inputs into the register. When S 
is LOW, CP1 is enabled. A HIGH-to-LOW 
transition on enabled CP1 shifts the data 
from Serial input Ds to 0 0 and transfers 
the data in 0 0 to 0 1 , 01 to 0 2 , and 0 2 to 0 3 

respectively (shift right). Shift left is ac
complished by externally connecting 0 3 to 

PIN CONFIGURATION 

4·146 

D2 , 0 2 to D1 , 0 1 to D0 , and operating the 
'95 in the parallel mode (S= HIGH). 

In normal operations the Mode Select (S) 
should change states only when both 

LOGIC SYMBOL 

s Do 01 02 03 
Os 

CP1 

CP2 
Do 01 02 03 

13 12 11 10 

Vee =Pin 14 
GND= Pin 7 

Clock inputs are LOW. However, changing 
S from HIGH-to-LOW while CP2 is LOW, or 
changing S from LOW-to-HIGH while CP1 

is LOW will not cause any changes on the 
register outputs. 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

LOGIC DIAGRAM 

( ) • Pin Numbers 

Vee •Pin 14 
QNO•Pln 7 

54/7 495, LS958 

(13) (11) 

ABSOLUTE MAXIMUM RATINGS (Over operating tree- MODE SELECT-FUNCTION TABLE 
air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 
-0.5 -0.5 -0.5 -0.5 

V1N Input voltage to to to to v 
+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 -30 -30 -30 mA 

to +5 to+ 1 to +5 to+ 1 

Voltage applied to -0.5 -0.5 -0.5 +0.5 
VouT output in HIGH to to to to v 

output state +Vee +Vee +Vee +Vee 

TA Operating free-air -55 to Oto 70 'C 
temperature range + 125 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level Input voltage 2.0 

Mil 
V1L LOW-level Input voltage 

Com' I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com' I 0 

OPERATING MODE 
INPUTS OUTPUTS 

s CP1 CP2 Ds ON Oo 01 02 Oa 

Parallel load H x j x I L L L L 
H x j x h H H H H 

Shift right L I x I x L Qo Q1 Q2 
L j x h x H Qo q, Q2 

! L x x x no change 

Mode change 
! H x x x undetermined 
I x L x x no change 
j x H x x undetermined 

H =HIGH 11oltage level steady state. 
h =HIGH voltage level one setup time prior to the HIGH-to-LOW clock transltlon. 
L =LOW voltage level steady state 
J =LOW voltage level one setup time pnor to the HIGH-to-LOW clock transition. 
q =Lower case letters Indicate the state of the referenced output one setup time prior 

to the t-jlGH-to·LOW clock transition. 
X =Don't care. 
1 =HIGH-to-LOW transltlC'n of Clock or Mode Select. 
t =LOW-to-HIGH transition of Mode Select. 

54/74 54/74LS 

Nom Max Min Nom 

5.0 5.5 4.5 5.0 

5.0 5.25 4.75 5.0 

2.0 

+0.8 

+0.8 

-12 

-800 

16 

16 

+ 125 -55 

70 0 

UNIT 
Max 

5.5 v 
5.25 v 

v 
+0.7 v 
+0.8 v 
-18 mA 

-400 µ,A 

4 mA 

8 mA 

+ 125 ·c 
70 ·c 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 495, LS95B 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

TEST CONDITIONS1 
54/7495 54/74LS95B 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN., V1H =MIN, Mii 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L =MAX, loH =MAX Com' I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H= MIN, 

loL= MAX 
Com'I 0.2 0.4 0.35 0.5 v 

V1L= MAX loL=4mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= 11K -1.5 -1.5 v 

Input current at maximum V1=5.5V 1.0 mA 
11 input voltage Vee= MAX 

V1= 7.0V 0.1 mA 

S input 80 µ,A 
V1= 2.4V 

Othe, inputs 40 µ,A 
l1H HIGH-level input current Vee= MAX 

S input 20 µA 
V1=2.7V 

Other Inputs 20 µA 

S input -3.2 -0.4 mA 
l1L LOW-level input current Vee= MAX V1=0.4V 

Other inputs -1.6 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -18 -57 -20 -100 mA current3 

Ice Supply current4 (total) Vee= MAX 39 63 13 21 mA 

NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los ls tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice witn Serial Data input and all outputs open; Parallel Data inputs grounded; Mode Select input at 4.5V and a momentary 3V, then ground, applied to the Clock 

inputs 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=4000 CL= 15pF, RL = 2k0 UNIT 

Min Max Min Max 

fMAX Maximum Clock frequency Waveform 1 25 25 MHz 

tPLH Propagation delay 
Waveform 1 

27 27 
tPHL Clock to output 32 32 

ns 

NOTE 

Per Industry convention, fMAX is the worst case vaiue of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7495, LS95B 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

tw(H) Clock pulse width, HIGH 

t, Setup time, Data to Clock 

th Hold time, Data to Clock 

t 0 n(L) 
Enable time, LOW mode 
Select to CP1 

t 0 n(H) 
Enable time, HIGH mode 
Select to CP2 

t1nh(H) 
Inhibit time, HIGH mode 
Select to CP1 (L-H) 

t1nh(L) 
Inhibit time, LOW Mode 
Select to CP2 (L-H) 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

TEST CONDITIONS 

Waveform 1 

Waveform 2 

Waveform 2 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

54/74 54LS/74LS 

Min Max Min Max 

20 25 

15 20 

0 10 

30 20 

30 20 

5 20 

5 20 

DATA SETUP AND HOLD TIMES 

Q \..___ _ ____, 

Waveform 2 

VM = 1.5V for 54174 and 545/745; VM = 1.3V for 54LS/74LS. 

The shaded ares indicate when the input is permitted to change for -predictable output performance. 

Waveform 3 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

vee vcc 

YIN vour 
PULSE D.U.T. 

GENERATOR 

RT D 

.,,,. .,,,. -=- .,,,. 

DEFINITIONS 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC CHAAACTERIS· 

TICS for value. 
R1 =Termination resistance should be equal to Zour of Pulse Generators. 
0 = Olodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4·150 

54/7 495, LS958 

INPUT PULSE DEFINITIONS 
AMP(V) 

i..;~~~~~~•w~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.SV tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pul10Wldth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$174$ 3.0V 1MHz 500ns 2.5ns 2.Sns 



LOGIC PRODUCTS 

SHIFT REGISTERS 

• 5·bit parallel-to-serial or 
serial-to-parallel converter 

• Asynchronous ones 
transfer preset entry 

• Buffered positive· 
triggered clock 

• Buffered active LOW 
Clear (Master Reset) 

DESCRIPTION 

The '96 is a 5-bit shift register with both 
serial and parallel (ones transfer) data en
try. Since the '96 has the output of each 
stage available as well as a D-type serial 
input and ones transfer inputs on each 
stage, it can be used in 5-bit serial-to
parallel, serial-to-serial and some parallel
to-serial data operations. 

The '96 is five master/slave flip-flops con
nected to perform right shift. The flip
flops change state on the LOW-to-HIGH 
transition of the clock. The Serial (S) input 
is edge-triggered and must be stable only 
one setup time before the LOW-to-HIGH 
clock transition. 

Each flip-flop has asynchronous set in
puts, allowing them to be independently 
set HIGH. The set inputs are controlled by 
a common active HIGH Preset Enable (PE) 
input. The PE input is not buffered, and 
care must be taken not to overload the 
driving element. When the PE is HIGH, a 

PIN CONFIGURATION 

54/7 496, LS96 

5·Bit Shift Register 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7496 25ns 48mA 

74LS96 25ns 12mA 

ORDERING CODE 
COMMERCIAL RANGES MILITARY RANGES 

PACKAGES 
Vcc=5V ±5%;TA=0°Cto +70°C Vee= sv ± 10%; TA= -ss•c to + 12s•c 

Plastic DIP N7496N . N74LS96N 

Ceramic DIP S5496F . S54LS96F 

Flatpack S5496W . S54LS96W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

Preset Enable Inputs 5ul 5LSul 

All other Inputs 1ul 1LSul 

Q Outputs 10ul 10LSul 

NOTE 
A 54/74 unit load (ul) is understood to be 40µA t1H and - 1.6mA Ill• and a 54174LS unit load (LSul) is 20µA t1H and 

- 0.4mA Ill· 

HIGH on the Preset (A-E) inputs will set 
the associated flip-flops HIGH. A LOW on 
the A-E inputs will cause "no change" in 
the appropriate flip-flops. 

The asynchronous active LOW Clear (MR) is 
buffered. When LOW, the MR overrides the 

LOGIC SYMBOL 

16 

8 2 3 

PE A B C D 

CP 

MR 

15 14 13 11 10 

Vee •Pins 
QND •Pin 12 

clock and clears the register if the PE is not 
active. The Preset inputs override the MR, 
forcing the flip-flops HIGH if both are activated 
simultaneously. However, for predictable op
eration, both signals should not be deactivated 
simultaneously. 

LOGIC SYMBOL (IEEE/IEC) 

15 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

LOGIC DIAGRAM 

( ) =Pin Numbers 
Vcc=PlnS 
GND=Pln12 

FUNCTION TABLE 

MASTER PRESET 
RESET ENABLE A 

L L x 
l x L 
H H H 
H H L 
H H H 
H L x 
H L x 
H L x 

(Hi) 

a• 

INPUTS 

PRESET 

B c D 

x x x 
L L L 
H H H 
L L L 
L H L 
x x x 
x x x 
x x x 

E 

x 
L 
H 
L 
H 
x 
x 
x 

(14) 

09 

-

CLOCK 

x 
x 
x 
L 
L 
L 
I 
t 

(13) 

Oc 

SERIAL 

x 
x 
x 
x 
x 
x 
H 
L 

(11) 

Oo 

QA 

L 
L 
H 

OAO 
H 

0Ao 
H 
L 

(10) 

a, 

OUTPUTS 

Oe Oc Oo 

L L L 
L L L 
H H H 

Oso Oeo Ooo 
Oso H Ooo 
090 Oeo Ooo 
0An Osn Oen 
0An Osn Oen 

Oe 

L 
L 
H 

Oeo 
H 

Oeo 
Oon 
Oon 

TYPICAL MASTER RESET, SHIFT, PRESET, AND SHIFT SEQUENCES 

CP 

MA 

s~'---~-~------------.. ~~-~----------~ 

PRESETS{;.·-------------~-.... ~!~"-------
: L 

t:~~~ OUTPUTS C==~ .. __ , 
o--~. -------' 
--.j 

·---------~ 
I 

CLEAR 

54/7 496, LS96 

H = HIGH volt.age level, (steady state) 
L = LOW voltage level (steady state) 
X = Irrelevant (any input, including transitions) 
I = Transition from LOWt·to-HIGH level 

OAO• 090, etc= The level of QA, Os, ect, respectively 
before the indicated steady-state input conditions 
were established. 
OAn• Oen• etc= The level of QA, 09, etc, respectively 
before the most recent 1 transition of the clock. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 
-

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 
'" 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 +7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55 to + 125 Oto 70 ·c 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 496, LS96 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -400 -400 µA 

Mil 16 4 rnA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 

4 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

TEST CONDITIONS1 
54/7496 54/74LS96 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H=MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L= MAX, loH= MAX Com'I 2.4 3.4 2.7 3.4 v 
t---

Mil 0.2 0.4 0.25 v 
Vee= MIN, 

0.4 

Vol LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 
V1;= 5.5V 1.0 mA 

1, 
Input current at maximum 

Vee= MAX PE inputs 0.5 mA 
input voltage V1=7.0V 

Other inputs 0.1 mA 

PE inputs 200 µA 
Vi= 2.4V 

Other inputs 40 µA 
llH HIGH-level input current V•cc= MAX 

PE inputs 100 1tA 
V1=2.7V 

Other inputs 20 µA 

PE inputs -8 -2 mA 
Ill LOW-level input current Vee= MAX V1=0.4V 

Other inputs -1.6 -0.4 mA 

Short-circuit output Mil -20 -57 -20 -100 mA 
los current3 Vee= MAX 

Com' I -18 -57 -20 -100 mA 

Mil 48 68 12 20 mA 
Ice Supply current4 (total) Vee= MAX 

Com'I 48 79 12 20 mA 
'-----· 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los 1s tested with VouT= + 0.5V and Vee= MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure Ice with Clear grounded and all other inputs and outputs open. 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 496, LS96 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2k0 

Min Max Min Max 

IMAX Maximum clock frequency Waveform 1 10 25 

tPLH Propagation delay 
Waveform 1 

40 40 
tPHL Clock to output 40 40 

tPLH 
Propagation delay 

Waveform 2 35 35 Preset or Preset Enable to output 

tPHL 
Propagation delay 
MR to output 

Waveform 2 55 55 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, If, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74 54/74LS 

Min Max Min Max 

tw(L) Clock pulse width, LOW Waveform 1 35 20 

tw(L) MR pulse width, LOW Waveform 2 30 30 

tw(H) 
Preset or Preset Enable pulse width, 

Waveform 2 30 30 HIGH 

ts Setup time, S to GP Waveform 3 30 30 

th Hold time, S to GP Waveform 3 0 0 

AC WAVEFORMS 

4·154 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

V M = 1.5V for 5417 4 and 54S/7 4$, VM = 1.3V for 54LS/7 4LS 

Waveform 1 

PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
DELAYS AND MASTER RESET TO OUTPUT DELAY 

VM = 1.SV for 54/74 and 545/745, VM = 1.3V for 54L$174LS 

Waveform 2 

DATA SETUP AND HOLD TIME 

GP ____ _,f VM 

On ____ _,/ \_ 

V M = 1.5V for 54/7 4 and 54517 45, V M = 1.3V for 54LSl7 4LS 
The number of Clock Pulses required between the tPLH and tPHL measurements 
can be determined from the appropriate Truth Table. 

Waveform 3 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 



LOGIC PRODUCTS 

SHIFT REGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

OEFINITIONS 

PULSE 
GENERATOR 

vee 

V1N 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

54/7 496, LS96 

INPUT PULSE DEFINITIONS 

AMP(V) 

...... ~~~~~-tw~~~~~~~ OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL tamlties. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. Rate Pulse Wklth ITLH ITHL 

54174 3.0V lMHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '107 is a dual flip-flop with individual 
J, K, Clock and direct Reset inputs. The 
74107 is a positive pulse-triggered flip· 
flop. JK information is loaded into the 
master while the Clock is HIGH and trans-
ferred to the slave on the HIGH-to-LOW 
Clock transition. For these devices the J 

TYPE 

74107 

74LS107 

54/7 4107, LS107 

Dual J·K Flip-Flop 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

20MHz 20mA 

45MHz 4mA 

and K inputs should be stable while the ORDERING CODE 
Clock is HIGH for conventional operation. 

The 74LS107 is a negative edge-triggered 
flip-flop. The J and K inputs must be 
stable one setup time prior to the HIGH-to
LOW Clock transition for predictable oper
ation. 

The Reset (R0 ) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and Data inputs, forcing the Q out
put LOW and the Q output HIGH. 

PIN CONFIGURATION 
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COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V ±5%;TA=0°Cto +1o•c Vee= 5V ± 10%; TA= - 55°C lo + 125°C 

Plastic DIP N74107N . N74LS107N 

Plastic SO N74LS107D 

Ceramic DIP S54LS107F 

Flat pack S54LS107W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

CP Clock input 2ul 4LSul 

Ro Reset input 2ul 3LSul 

J, K Data inputs 1ul 1LSul 

Q,Q Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA liH and - 1.6mA Ill• and a 54/74LS unit load (LSul) is 20µA 11H 
and - 0.4mA 11L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'107 

J1 01 3 8 J2 02 

'107 'LS107 
12 CP1 CP2 

K1 Ro1 01 2 11 K2 Ro202 I C1 

13 10 I 
'LS107 

J1 01 3 8 J2 02 

I 
12 CP1 CP2 

I 

K1 Ro1 01 2 11 K2 Ro202 

13 10 



LOGIC PRODUCTS 

FLIP-FLOPS 54/74107, LS107 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

eplb) Ro J K a a 
Asynchronous Reset (Clear) L x x x L H 
Toggle H SL h h q q 
Load "O" (Reset) H SL I h L H 
Load "1" (Set) H SL h I H L 

a Hold "no change" H SL I I q q 
H =HIGH voltage level steady state. 
h =HIGH voltage level one setup time pnor to the HIGH-to-LOW Clock transi· 

~---...-----+- Ro tion.(b) 

L =LOW voltage level steady state. 
=LOW voltage level one setup time prior to the HIGH-to-LOW Clock transi

tion.(b) 

q =Lower case letters indicate the state of the referenced output prior to the 
HIGH-to-LOW Clock transition. 

X =Don't care . 
...n.. = Positive Clock pulse. 

NOTES 
a. The J and K inputs of the 54/74107 must be stable while the Clock is HIGH tor con

ventional operation. 
b. The 54/74LS107 is edge-triggered. Data must be stable one setup time prior to the 

negative edge of the Clock for predictable operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

VouT Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 0 !o 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -400 -400 l'A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7 4107, LS107 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74107 54/74LS107 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1L=MAX, 

loL= MAX 
Com'I 0.2 0.4 0.35 0.5 v 

V1H= MIN loL=4mA 74LS 0.25 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

V1=5.5V 1.0 mA 

11 
Input current at maximum 

Vee= MAX J, K Inputs 0.1 mA 
input voltage 

V1= 7.0V A0 Inputs 0.3 mA 

CP Inputs 0.4 mA 

J, K Inputs 40 µ.A 

V1= 2.4V R0 Inputs 80 µ.A 

l1H HIGH-level input current Vee= MAX CP Inputs 80 µ.A 

J, K Inputs 20 µ.A 

V1=2.7V R0 Inputs 60 µ.A 

CP Inputs 80 µ.A 

J, K Inputs -1.6 -0.4 mA 

l1L LOW-level input current Vee= MAX, V1=0.4V A0 Inputs -3.2 -0.8 mA 

CP Inputs -3.2 -0.8 mA 

Short-circuit output Mil -20 -57 -20 -100 mA 
los current 3 Vee= MAX 

Com'I -18 -57 -20 -100 mA 

Ice Supply current4 (total) Vee= MAX 40 8 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. A!! typical values are at Vee= 5V, TA= 25"C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, Ice is measured with the Q and 0 outputs HIGH In turn. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL=15pF, RL=2k!l UNIT 

Min Max Min Max 

IMAX Maximum Clock frequency Waveform 3 15 30 MHz 

tPLH Propagation delay Waveform 1, 'LS107 25 20 
tPHL Clock to Output Waveform 3, '107 40 30 

ns 

tPLH Propagation delay 
Waveform 2 

25 20 

tPHL Reset to Output 40 30 
ns 

NOTE 
Per Industry convention, fMAX Is the worst case value of the maximum device operatlhg frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7 4107 I LS107 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54174 54174LS 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

tw(H) Clock pulse width (HIGH) Waveform 1 20 20 

tw(L) Clock pulse width (LOW) Waveform 1 47 13 

tw(L) Reset pulse width (LOW) Waveform 2 25 25 

t. Setup time J or K to Clockibl Waveform 1 0 20 

th Hold time J or K to Clock Waveform 1 0 0 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

Waveform 1 

PROPAGATION DELAY AND IMAX 

r-TPHL~ 

RESET TO OUTPUT DELAYS, 
RESET PULSE WIDTHS 

Waveform 2 

~ \vM 

TPLH-1 

I ~-V-M--------------~rv-M----------------~ 
f--TPHL-.j - · 

Waveform 3 

VM • 1.3V for 54LS/74S: VM • 1.5V for all other TTL famlllles. 
The shaded areas indicate when the Input is permitted to change for predlctable output performance. 

UNIT 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

FLIP-FLOPS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

VOUT 

HL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vec 

D 

CL= Load capacitance includes pg and probe capacitance; see AC CHARACTER IS· 
TICS for value. 

Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
D =Diodes are 1N916, 1N3064. or equivalent. 
ITLH• trHL Values should be less than or equal to the table entries. 
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54/7 4107, LS107 

INPUT PULSE DEFINITIONS 

AMP(V) 

i--~~~~~-tw'~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSf74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '109 is a dual positive edge-triggered 
JK-type flip-flop featuring individual J, K, 
Clock, Set and Reset inputs; also comple
mentary Q and Q outputs. 

Set (S 0) and Reset (R 0) are asynchronous 
active LOW inputs and operate indepen-

TYPE 

74109 

74LS109A 

54/74109, LS109A 

Dual J-K Positive Edge-Triggered Flip-Flop 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

33MHz 9mA 

33MHz 4mA 

dently of the Clock input. ORDERING CODE 

The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Mode Select
Truth Table. 

The J and K inputs must be stable just one 
setup time prior to the LOW-to-HIGH tran
sition of the Clock for predictable opera
tion. The JK design allows operation as a 
D flip-flop by tying the J and K inputs to
gether. 

Although the Clock input is level sensi
tive, the positive transition of the Clock 
pulse between the O.BV and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable operation. 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=0°Cto +70°C Vcc=SV ±10%;TA= -55°Cto +125°C 

Plastic DIP N74109N . N74LS109AN 

Plastic SO N74LS109D 

Ceramic DIP S54109F . S54LS109AF 

Flat pack S54109W . S54LS109AW 

LLCC S54LS109G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

CP Clock input 2ul 1LSul 

Ro Reset input 4ul 2LSul 

So Set input 2ul 2LSul 

J, K Data inputs 1ul 1LSul 

Q,Q Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA l1H and - 1.6mA Ill, and a 54174LS unit load (LSul) is 20µA l1H 

and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11 
C1 

J1 So1 °' 6 14 J2 602 02 10 

CP1 12 CP2 

C2 10 

K1 R01 o, 7 13 K2 R02 02 

15 
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LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM FUNCTION TABLE 

OPERATING MODE 

Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (Note) 

Toggle 
Load "O" (Reset) 
Load "1" (Set) 
Hold "no change" 
H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

54/74109, LS109A 

INPUTS OUTPUTS 

So Ro CP J i< Q Q 

L H x x x H L 
H L x x x L H 
L L x x x H H 

H H t h I q q 
H H t I I L H 
H H t h h H L 
H H t I h q q 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock tr-ansition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 
X = Don't care. 
q = Lower case letters indicate the state of the referenced output prior to the LOW

to-HIGH Clock transition. 
t = LOW-to-HIGH Clock transition. 

NOTE 
Both outputs will be HIGH while both 50 and Ao are LOW, but the output states are 
unpredictable it So and Ro go HIGH simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to -0.5 to - 0.5 to v 
+ 5.5 + 7.0 + 5.5 + 7.0 

ltN Input current 
-30 to -30 to -30 -30 

mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
ltK Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 µ.A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 "C 
TA Operating free-air temperature 

Com'I 0 70 0 70 "C 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/74109~ LS109A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74109 54/74LS109 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, I,= l1K -1.5 -1.5 v 
V1=5.5V 1.0 mA 

Input current at maximum J, K Inputs 0.1 mA 
1, 

Input voltage Vee= MAX 
V1=7.0V Ro, S0 Inputs 0.2 mA 

CP Inputs 0.1 mA 

J, K Inputs 40 µA 

V1=2.4V R0 Inputs 160 µA 

50 , CP Inputs 80 µA 
l1H HIGH-level input current Vee= MAX 

J, K Inputs 20 µA 

V1=2.7V R0 , S0 Inputs 40 µA 

CP Inputs 20 µA 

J, K Inputs -1.6 -0.4 mA 

R0 Inputs -4.8 -0.8 mA 
l1L LOW-level Input current Vee= MAX, V1= 0.4V 

S0 Inputs -3.2 -0.8 mA 

CP Inputs -3.2 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -30 -85 - 20 -100 mA current3 

Ice Supply current4 (total) Vee= MAX 9 30 4 8 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los Is tested with Vour= + O.SV and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock Input grounded and all outputs open, Ice Is measured with the Q and Q ou1pu1s HIGH In turn. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2k!l UNIT 

Min Max Min Max 

IMAX Maximum clock frequency Waveform 1 25 25 MHz 

tPLH Propagation delay 
Waveform 1 

16 25 

tPHL Clock to output 28 40 
ns 

tPLH Propagation delay 
Waveform 2 

15 25 

tPHL Reset to output 25 40 
ns 

tPLH Propagation delay 
Waveform 2 

15 25 ns 
tPHL Set to output 35 40 

NOTE 
Per Industry convention, fMAX Is the worst case value of the maximum device operating frequency with no constraints on tr, If, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/74109, LS109A 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54174 54174LS 

UNIT 
Min Max Min Max 

lw(H) Clock pulse width (HIGH) Waveform 1 

lw(L) Clock pulse width (LOW) Waveform 1 

lw(L) Set or Reset pulse width (LOW) Waveform 2 

Is Setup time J or K to Clock Waveform 1 

th Hold time J or K to Clock Waveform 1 

AC WAVEFORMS 

ep 

Q 

a 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

t----- 1/tMAX ----.. 
----._r-IW(l) VM VM 

k!IPHL 
~·· 1PLH 

/vM 

20 25 

20 15 

20 25 

10 20 

6.0 5.0 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

ns 

ns 

ns 

ns 

ns 

l'w--j 
SET(So) ~VM fr~-M-----------

1 l'wl 
RESET(Ro) h vM\ F 

-'PLH -~IPHL 
Q -----~ ''"' ~~ 
a \vM fvM 

VM = 1.3V tor 54LS!74LS: VM = 1.5V for alt other TTL families. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE oun UTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

AL= load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTEAIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064. or equivalent. 
trLH· trHL Values should be less than or equal to the table entries. 
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Waveform 2 

INPUT PULSE DEFINITIONS 

'4------~tw------.. 
VM = 1.3V for 54LS174LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

54174 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 

AMP (V) 

OV 

1THL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '112 Is a dual J-K negative edge
triggered flip-flop featuring Individual J, K, 
Clock, Set and Reset Inputs. The Set (S0 ) 

and Reset (Fl0 ) Inputs, when LOW, set or 
reset the outputs as shown in the Func
tion Table regardless of the levels at the 
other Inputs. 

A HIGH level on the Clock (CP) input en
ables the J and K Inputs and data will be 
accepted. The log le levels at the J and K 
Inputs may be allowed to change while the 
~ is HIGH and "the flip-flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob· 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 

PIN CONFIGURATION 

54/74LS112, 5112 

Dual J-K Edge-Triggered Flip-Flop 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS112 45MHz 4mA 

74S112 125MHz 15mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:5%;TA=0°Cto +70°C Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74S112N • N74LS112N 

Plastic SO N74LS112D • N74S112D 

Ceramic DIP S54S112F . S54LS112F 

Flat pack S54S112W . S54LS112W 

LLCC S54LS112G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 4 
PINS DESCRIPTION 54/74S 54/74LS 

CP Clock input 2Sul 4LSul 

Ao, So Reset and Set Inputs 3.5Sul 3LSul 

J, K Data inputs 1Sul 1LSul 

a.a Outputs 10Sul 10LSul 

NOTE 
A 54/745 unit load (Sul) is 50.1o1A l1H and - 2.0mA l1L· and 54/74LS unit load (LSul) is 20.1o1A l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

10 
C1 

3 ~ 
So1 01 5 11 J2 So2 o 2 9 

CP1 13 CP2 

C2 
2 K1 AD1 01 6 12 K2 A02 02 7 

15 14 
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LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

54/7 4LS112, 5112 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Ro CP J K Q Q 

Asynchronous Set L H x x x H L 
Asynchronous Reset (Clear) H L x x x L H 
Undetermined L L x x x H H 
Toggle H H I h h q q 
Load "O" (Reset) H H I I h L H 
Load "1" (Set) H H I h I H L 
Hold "no change" H H I I I q q 

H =HIGH voltage level steady state. 
h =HIGH voltage level one setup time prior to the HIGH·lo·LOW Clock transition. 
L =LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one setup time 

prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
1 =HIGH-to-LOW Clock transition. 

NOTE 
Both outputs will be HIGH while both So and Ao are LOW, but the output states are 
unpredictable if So and Ro go HIGH simultaneously. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+7.0 +5.5 -7.0 +5.5 

l1N Input current 
-30 to -30 to -30 to -30 to mA· 

+1 +5 +1 +5 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54/745 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mii 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 v 

Mii +0.7 +0.8 v 
V1L LOW-level Input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current -400 -1000 µ.A 

Mii 4 20 mA 
loL LOW-level output current 

Com'I 8 20 mA 

Mii -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 0 70 •c 
NOTE 
VIL. + 0.7V MAX for s•s at TA. + 12S'C only. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7 4LS112, 5112 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS112 54/745112 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H =MIN, VIL= MAX, Mii 2.5 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.25 0.4 0.55 v 

Vol LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L= MAX loL = 4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K - 1.5 -1.2 v 
V1=5.5V 1.0 mA 

Input current at maximum J, K Inputs 0.1 mA 
11 input voltage Vee= MAX 

V1= 7.0V R0 , S0 Inputs 0.3 mA 

CP Inputs 0.4 mA 

J, K Inputs 20 50 µA 

l1H HIGH-level input current Vee= MAX V1 = 2.7V Ro, S0 Inputs 60 100 µA 

CP Inputs 80 100 µA 

J, K Inputs - 0.4 mA 

V1 = 0.4V R0 , S0 Inputs -0.8 mA 

CP Inputs -0.8 mA 
l1L LOW-level input current Vee= MAX 

J, K Inputs -1.6 mA 

V1= 0.5V R0 , S0 Inputs -7 mA 

CP Inputs -4 mA 

los 
Short-circuit output 

Vee= MAX - 20 -100 - 40 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 4 8 15 50 mA 

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

2. All typical values are at Vee= 5V, TA= 25°C. 
3 105 is tested with Vour= +a.SY and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, Ice 1s measured with the Q and 6 outputs HIGH in turn 
5. Vol= + 0.45V MAX for 54$ at TA= + 125 °C only 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS 54/74S 
PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!:J CL= 15pF, RL = 280!1 UNIT 

Min Max Min Max 

IMAX Maximum Clock frequency Waveform 1 30 80 MHz 

tPLH Propagation delay 
Waveform 1 

20 7.0 
tPHL Clock to output 30 7.0 

ns 

tPLH Propagation delay 
Waveform 2 20 7.0 ns 

tPHL ll0 or 11 0 to output 30 7.0 

NOTE 
Per industry convention, fMAX is the worst case value al the maximum deY1ce operating frequency with no constraints on t,. If, pulse width or duty cycle 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/74LS112, 5112 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74LS 54/74S -----,--~ 

UNIT 

tw(H) Clock pulse width (HIGH) Waveform 1 

tw(L) Clock pulse width (LOW) Waveform 1 

tw(L) Set or Reset pulse width (LOW) Waveform 2 

t, Setup time J or K to Clock Waveform 1 

th Hold time J or K to Clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

VM = 1.3V for 54LS/74LS: VM = 1.5V for al! other TTL families 

The shaded areas indicate when the input is permitted to change for 
predictab!e output performance 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

YIN 

Rl =Load resistor to Vee: see AC CHARACTERISTICS for value 

vcc 

Cl= Load capacitance includes Jig and probe capacitance; see AC CHARACTERIS· 
TICS for value 

Ar= Termination resistttnce should be equal to ZouT ol Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent 

trLH• ITHL Values should be less than or equal to the table entries 
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Min Max Min Max 

20 

13 

25 

20 

0 

6.0 

6.5 

8.0 

3.0 

0 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

--
ns 

ns 

ns 

ns 

ns 

l'w--j SET(So) ~ VM _/rv_M __________ _ 

I 
RESET (Ro) 

VM = 1.3V for 54L$/74LS: VM = 1.5V for all other TTL families. 

Waveform 2 

INPUT PULSE DEFINITIONS 

AMP(V) 

AMP(V) 

;..-.~~~~~-tw~~~~~~~ ov 
VM = 1.JV for 54LS/74LS. VM = 1.5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 'THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS174LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 25ns 2.5ns 



LOGIC PRODUCTS 

FLIP-FLOPS 

DESCRIPTION 

The '113 is a dual J-K negative edge· 
triggered flip-flop featuring individual J, K, 
Set and Clock inputs. The asynchronous 
Set (S 0 ) input, when LOW, forces the out· 
puts to the steady state levels as shown in 
the Function Table regardless of the 
levels at the other inputs. 

A HIGH level or• the Clock (CP) input en· 
ables the J and K inputs and data will be 
accepted. The logic le•1als at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip flop will perform 
according to the Function Table as long as 
minimum setup and hold times are ob
served. Output state changes are initiated 
by the HIGH-to-LOW transition of GP. 

PIN CONFIGURATION 

54/74LS113, S113 

Dual J·K Edge-Triggered Flip-Flop 

TYPE TYPICAL IMAX 

74LS113 45MHz 
·-

74S113 125MHz 

ORDERING CODE 

COMMERCIAL RANGES 

TYPICAL SUPPLY CURRENT 
(Total) 

4mA 
---·-- -----------; 

15mA 
--------------' 

MILITARY RANGES 
PACKAGES 

Vcc=SV :!:5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= -ss•c to + 12s•c 

Plastic DIP N74S113N . N74LS113N 

Ceramic DIP S54S113F . S54LS113F 

Flatpack S54S113W . S54LS113W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

CP Clock input 2Sul 4LSul 

So Set inputs 3.5Sul 3LSul 

J, K Data inputs 1Sul 1LSul 

Q,Q Outputs 10Sul 10LSul 

NOTE 

A 541745 unit load (Sul) is 50µA 11H and - 2.0mA Ill· and a 54174LS unit load {L.Sul) is 201-1A 11H and -0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 10 

-6. _Q_ 

3 _, J1 So1 o 1 1-s ,,_, J2 502 02 1-9 

1-<: j>CP1 K1 13-<: pcP2 

2- K 01p·6 12--j K2 02 p- 8 

L 
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LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

54/74LS113, 5113 

FUNCTION TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So CP J K Q Q 

Asynchronous Set L x x x H L 
Toggle H I h h q q 
Load "O" (Reset) H I I h L H 
Load "1" (Set) H I h I H L 
Hold "no change" H I I I q q 

~ = HIGH voltage tevel steady state. 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one setup time 

prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
1 = HIGH-to-LOW Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+ 7.0 +5.5 -7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54/74S 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5:5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current -400 -1000 µ.A 

Mil 4 20 mA 
loL LOW-level output current 

Com'I 8 20 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
NOTE 
VIL= + 0.7V MAX for 54S at TA= + 12s·c only. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7 4LS113, 5113 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS113 54/74S113 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, v,H =MIN, v,L =MAX, Mil 2.5 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.25 0.4 0.55 v 

VoL LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 -1.2 v 

V1=5.5V 1.0 mA 

Input current at maximum J, K Inputs 0.1 mA 
1, input voltage Vee= MAX 

V1= 7.0V S0 Inputs 0.3 mA 

CP Inputs 0.4 mA 

J, K Inputs 20 50 µA 

l1H HIGH-level input current Vee= MAX V1= 2.7V S0 Inputs 60 100 µA 

CP Inputs 80 100 µA 

J, K Inputs 0.4 mA 

V1=0.4V S0 Inputs -0.8 mA 

CP Inputs 0.8 mA 
Ill LOW-level input current Vee= MAX 

J, K Inputs -1.6 I mA 

V1=0.5V S0 Inputs -7 mA 

CP Inputs -4 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 -40 -100 mA current3 

Ice Supply current4 (total) Vee= MAX 4 8 15 50 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=2s•c. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the Clock input grounded and all outputs open, lee Is measured with the Q Bnd Q outputs HIGH in turn. 
5. Vol= + 0.45V MAX tor 54S at TA= + 125•e only. 

AC CHARACTERISTICS TA= 25°C, Vee= 5.0V 

54/74LS 54/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k0 CL= 1 SpF, RL = 2800 UNIT 

Min Max Min Max 

IMAX Maximum Clock frequency Waveform 1 30 80 MHz 

tPLH Propagation delay 
Waveform 1 

20 7.0 
tPHL Clock to output 30 7.0 na 

tPLH Propagation delay 
Waveform 2 

20 7.0 
tPHL Set to output 30 7.0 

ns 

NOTE 
Per industry convention, IMAX is the worst case value of the maximum device operating freQuency with no constraints on t,, t1, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/7 4LS113, 5113 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74LS 54/74S 

UNIT 

tw(H) Clock 'pulse width (HIGH) Waveform 1 

tw(L) Clock pulse width (LOW) Waveform 1 

lw(L) Set pulse width (LOW) Waveform 2 

t. Setup time J or K to Clock Waveform 1 

th Hold time J or K to Clock Waveform 1 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, DATA SETUP AND 
HOLD TIMES, CLOCK PULSE WIDTH 

J,K or D VM 

CP 

Q 

Q 

L ~1~H)•O tl(H) 

VM VM 

b;IPHL '-'•"11 IPLH 

Li'' ·F 
IPLH ~IPHL 

fvM VM\_ 

VM = 1.3V for 54LSl74LS: VM = 1.5V for all other TTL families. 

The shaded areas indicate when the Input is permitted to change for 
predictable output performance. 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS tor value 
CL= Load capacitance includes Jig and probe capacitance: see AC CHAAACTEAlS· 

TICS for value 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
0 =Diodes are 1 N916, 1 N3064, or equivalent 

trLH• trHL Values stiould be less than or equal to the table entries 
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Min Max Min Max 

20 

13 

25 

20 

0 

6.0 

6.5 

8.0 

3.0 

0 

SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 

ns 

ns 

ns 

ns 

ns 

jtw-j 
SET(So) ~ VM f'"v_M __________ _ 

I 

VM = L3V for 54LS/74LS: VM = 1.5V for all other TTL families. 

Waveform 2 

INPUT PULSE DEFINITIONS 

AMP (V) 

o.-~~~~~tw~~~~~--< ov 

VM = 1.JV for 54LS/74LS: VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width trLH 1THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 30V 1MHz 500ns 15ns 6ns 

54$/74$ 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

LATCH 

DESCRIPTION 

The '116 has two independent 4-bit trans· 
parent latches. Each 4-bit latch is con
trolled by a two-input active LOW Enable 
gate (E0 and E1 ). When both E0 and E1 are 
LOW, the data enters the latch and ap· 
pears at the output. The outputs follow the 
Data inputs as long as E0 and E1 are LOW. 
The data on the D inputs one setup time 
before the LOW-to-HIGH transition of E0 

or E1 will be stored in the latch. The 
Latched outputs remain stable as long as 
either E0 or E1 is HIGH. 

Each 4-bit latch has an active LOW asyn
chronous Master Reset (MR) input. When 
LOW, the ~ input overrides the Data and 
Enable inputs and sets the four Latch out· 
puts LOW. 

PIN CONFIGURATION 

54/74116 

Dual 4-Bit Transparent Latch 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY-DATA TO OUTPUT (Total) 

74116 11 ns 50mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :!:5%;TA=0'Cto +70'C Vee= 5V :!: 10%; TA= -55°C to + 125°C 

Plastic DIP N74116N 

Ceramic DIP S54116F 

Flat pack S54116W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 

E0 , E1 Enable inputs 1 ul 

Do-D3 Data inputs 1.5ul 

MR Master Reset input 1ul 

Oo-03 Latch outputs 10ul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA liH and -1.6mA Ill· 

LOGIC SYMBOL 

2 3 4 6 6 10 

1 5 7 9 11 

1415 16 18 20 22 

E Do D1 D2 03 

'b' 

MR 00010203 

1317192123 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

LATCH 

LOGIC DIAGRAM 

54/74116 

FUNCTION TABLE 

INPUTS OUTPUT 
OPERATING MODE 

Eo E1 MR Dn an 

Reset (clear) L x x x L 

Enable latch 
H L L L L 
H L L H H 

Latch data 
H f L I L 
H L I h H 

H =HIGH voltage level. 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH Enable transition. 
L = LOW voltage level. 
I =LOW voltage level one setup time prior to the LOW-to-HIGH Enable transition. 
X = Don't care. 
1 = LOW-to-HIGH Enable transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage - 0.5 to + 5.5 -0.5 to + 5.5 v 
l1N Input current -30 to +5 -30 to +5 mA 

Vour Voltage applied to output in HIGH output state - 0.5 to + 15 -0.5 to + 15 v 
TA Operating free-air temperature range -55 to +125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5 .. 5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW·level input voltage 

Com'! +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µA 

Mil 16 mA 
loL LOW-level output current 

Com'I 16 mA 

Mil -55 + 125 ·c 
TA Operating free·air temperature 

Com'I 0 70 ·c 
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LOGIC PRODUCTS 

LATCH 54/74116 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74116 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vcc=MIN, V1H=MIN, V1L=MAX, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'! 2.4 3.4 v 
Vee= MIN, V1H=MIN, V1L=MAX, Mil 0.2 0.4 v 

VoL LOW-level output voltage 
loL= MAX Com'! 0.2 0.4 v 

V1K Input clamp voltage Vee= MIN, l1=l1K -15 v 

1, 
Input current at maximum 

Vee= MAX, V1=5.5V 1.0 mA 
input voltage 

E, MR Inputs 40 µA 
l1H HIGH-level input current Vee= MAX, V1=2.4V 

D Inputs 60 µA 

E, MR Inputs -1.6 mA 

l1L LOW-level input current Vee= MAX, v, = 0.4V D Inputs, initial peak - 2.4 mA 

D Inputs, steady-state -1.6 mA 

Short-circuit output Mil -20 -57 mA 
los current3 Vee= MAX 

Com'! -18 -57 mA 

Condition 1 60 100 mA 
Ice Supply current4 (total) Vee= MAX 

Condition 2 40 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Condition 1. Measure Ice with all inputs grounded and all outputs open. Condition 2. Measure Ice with E inputs grounded, all other inputs at 4.5V and all outputs open. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 

30 

tPHL Enable to output 22 
ns 

IPLH Propagation delay 
Waveform2 

15 

tPHL Data to output 18 
ns 

IPHL 
Propagation delay 

Waveform3 22 ns 
MR to output 
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LOGIC PRODUCTS 

LATCH 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER 

tw Enable pulse width 

tw Master Reset pulse width 

t 5 (H) Setup time HIGH Data to Enable 

th(H) Hold time HIGH Data to Enable 

t 5 (L) Setup time LOW Data to Enable 

th(L) Hold time LOW Data to Enable 

th(L) Hold time LOW Enable to Master Reset to load HIGH 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT AND 
ENABLE PULSE WIDTH 

o,\ I \_ 
1--•w-1 1-•w--1 
-~ 
E ~:~"' -1 'M 1~.:'" I '• 

On 

VM = 1 5V for 54174 and 5451745, VM = 1 3V tor 54LS174LS 

Waveform 1 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND LOW ENABLE TO 

MASTER RESET HOLD TIME 

MR 1_,w-I 
I -»-1~---
I I VM 

1-1PHL-1 

~ 
VM = l 5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

YIN 

"::' 

RT 

"::' 

Vee 

vour 

ICL 
-=- -=-

RL =Load resistor to Vee; see AC CHARACTERISTICS for value 

vcc 

0 

-= 

CL= Load capacitance includes jig and probe capacitance: see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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54/74116 

54/74 
TEST CONDITIONS 

Min 

Waveform 1 18 
-

Waveform 3 18 

Waveform 4 8.0 

Waveform 4 

Waveform4 14.0 

Waveform 4 8.0 

Waveform 3 8.0 

PROPAGATION DELAY 
DATA TO OUTPUT 

Max 

- 2.0 

VM = 1.5V lor 54174 and 5481745, VM = 1.3V for 54LS/74LS 

Waveform 2 

DATA SETUP AND HOLD TIMES 

a, 

VM = 1.5V for 54174 and 54S/74S, VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the mput 1s permitted to change for predictable 
output performance 

Waveform 4 

INPUT PULSE DEFINITIONS 

i--------tw------~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 

54174 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

AMP(V) 

ov 

trHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

MULTIVIBRATOR 

• Very good pulse width 
stability 

• Virtually immune to 
temperature and voltage 
variations 

• Schmitt trigger input for 
slow input transitions 

• Internal timing resistor 
provided 

DESCRIPTION 

These multivibrators feature dual active 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74121 43ns 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vcc=SV ±5%;TA=o•cto +7o•c 

Plastic DIP N74121N 

Plastic SO N74121D 

Ceramic DIP 

Flatpack 

54/74121 

Monostable Multivibrator 

TYPICAL SUPPLY CURRENT 
(Total) 

18mA 

MILITARY RANGES 
Ycc=SV :t10%;TA= -ss•cto +125°C 

S54121F 

S54121W 

LOW going edge inputs and a single active FUNCTION TABLE 
HIGH going edge input which can be used 
as an active HIGH enable input. Comple
mentary output pulses are provided. 

Pulse triggering occurs at a particular volt
age level and Is not directly related to the 
transition time of the input pulse. Schmitt
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering 
from inputs with transition rates as slow 
as 1 volt/second, providing the circuit with 
an excellent noise immunity of typically 
1.2 volts. A high Immunity to Vee noise of 
typically 1.5 volts is also provided by inter
nal latching circuitry. Once fired, the out
puts are independent of further transi
tions of the inputs and are a function only 
of the timing components. Input pulses 
may be of any duration relative to the out
put pulse. Output pulse length may be 
varied from 20 nanoseconds to 28 sec
onds by choosing appropriate timing com
ponents. With no external timing compo
nents (i.e., R;nt connected to Vee. Cext and 
R0x1iCext open), an output pulse of typi
cally 30 or 35 nanoseconds is achieved 
which may be used as a de triggered reset 
signal. Output rise and fall times are TIL 
compatible and Independent of pulse 
length. 

PIN CONFIGURATION 

INPUTS 

A1 A2 B 

L x H 
x L H 
x x L 
H H x 
H I H 
I H H 
I I H 
L x I 
x L I 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 
1 =LOW-to-HIGH transition 
I =HIGH-to-LOW transition 

OUTPUTS 

Q Q 

L H 
L H 
L H 
L H 

SL 1..f 
SL 1..f 
...fL 1..f 
JL. v 
SL u 

Pulse width stability is achieved through 
internal compensation and is virtually in
dependent of Vee and temperature. In 
most applications, pulse stability will only 
be limited by the accuracy of external tim
ing components. 

Jitter-free operation is maintained over 
the full temperature and Vee ranges for 
more than six decades of timing capaci
tance (10pF to 10µF) and more than one 
decade of timing resistance (2k0 to 30k0 

LOGIC SYMBOL 

9 11 10 

B 

INPUT AND OUTPUT LOADING 
AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 

A1 , A2 Inputs 1ul 

B Input 2ul 

a.a Outputs 10ul 

NOTE 
A 54174 unit load (ul) is understood to be 40µA l1H and 
-1.SmA Ill· 

for the 54121 and 2KO to 40k0 for the 
74121). Throughout these ranges, pulse 
width is defined by the relationship: (see 
Figure 1) 

tw(out)= CextRextln2 
tw(out)"' 0.7Cext Rext 

In circuits where pulse cutoff is not criti· 
cal, timing capacitance up to 1000µF and 
timing resistance as low as 1.4k0 may be 
used. 

LOGIC SYMBOL (IEEEllEC) 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54174121 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 5.5 -0.5 to + 5.5 v 
f1N Input current -30 to + 5 - 30 to + 5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'! 4.75 5.0 5.25 v 
f 1K Input clamp current -12 mA 

foH HIGH-level output current -400 µA 

Mil 16 mA 
loL LOW-level output current 

Com'! 16 mA 

Rate of rise or fall of input B input 1 V/s 
dvldt pulse A 1 ,A2 inputs 1 v/µ.s 

Mil -55 + 125 'C 
TA Operating free-air temperature 

Com'! 0 70 'C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74121 

Min Typ2 Max UNIT 

VT+ 
Po~tive-going threshold Vee= MIN 2.0 v 
at A and B 

VT-
Negative-going threshold Vee= MIN 0.8 v 
at A and B 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'! 2.4 3.4 v 

VoL LOW-level output voltage Vee= MIN, V1H=MIN, V1L=MAX, Mil 0.2 0.4 v 
IOL= MAX Com'! 0.2 0.4 v 

VIK Input clamp voltage Vee= MIN, l1=l1K -1.5 v 
11 Input current at maximum Vee= MAX, V1=5.5V 1.0 mA 

input voltage 

f1H HIGH-level input current Vee= MAX, V1=2.4V 
A1, A2 inputs 40 µ.A 

B input 80 µ.A 

A1 , A2 inputs -1.6 mA 
f 1L LOW-level input current Vee= MAX, V1= 0.4V 

B input -3.2 mA 

Short-circuit output Mil -20 -55 mA 
los current 3 Vee= MAX Com'! -18 -55 mA 

Quiescent 13 25 mA 
Ice Supply current (total) Vee= MAX 

Triggered 23 40 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Your= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54/74121 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54174 

PARAMETER TEST CONDITIONS CL=15pF, RLa400!l UNIT 

Min Max 

tPLH Propagation delay Waveform 1 70 ns 
tPHL A Input to Q & Ci output C.x1= 80pF, R10i_ to Vee_ 80 

tPLH Propagation delay Waveform 2 55 ns 
tplil. B Input to Q & Ci output Cex1= SOpF, R1nt to Vci;_ 65 

!w_ Minimum output pulse width Cax1= OpF, R1nt to~ .. 20 50 ns 

Cex1=80pF, R1n1 to Vee 70 150 ns 

tw Output pulse width Cex1= 100pF, R8 , 1= 10kll 600 800 ns 

~1= 1,.F, Rex1= 10kll 6.0 8.0 ms 

AC SETUP REQUIREMENTS TA=25"C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
Min 

54174 
UNIT 

Max 

tw Minimum Input pulse width to trigger Waveforms 1 & 2 50 ns 

Rax I External timing resistor range J Mil 1.4 30 kll 

Com' I 1.4 40 kll 

c •• 1 External timing capacitance range 0 1000 µ,F 

Output duty cycle 
Rru_=2kll 67 % 

Rax1= R1,1(Max) 90 % 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
INPUT AND OUTPUT PULSE WIDTHS 

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
INPUT AND OUTPUT PULSE WIDTHS 

l,='w=j 
B VM VM 

iw 
Q VM VM 

r•w-i 
i ~VM /vM 

•w 
·1 'PLH 

Q VM VM 

iw ·1 
ii VM VM 

IPHL tw ·I 
ii \vM f vM 

Wnetorm 1 Waveform 2 

VM • 1.5 for 64174 and 54Sl74S; VM • 1.3V for 54LS174LS 

4·179 

4 



LOGIC PRODUCTS 

MULTIVIBRATOR 

OUTPUT PULSE WIDTH vs. TIMING RESISTOR VALUE 

10ms 

100ns 

TA; 25°C 
10ns .__ ___ _.J_J_~J_.........._..ll..__ _ _.__.__J_._J_...._._J_..._Jl.........,lJ 

2 4 7 10 20 40 

. Rext-Timing Resistor Value-k~! 

Figure 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

vcc vee 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4·180 

70 100 

INPUT PULSE DEFINITIONS 

i--~~~~~tw·~~~~~~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltuda Rep. Rote PulH Width · tnH 

54174 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

MULTIVIBRATOR 

• DC triggered from active 
HIGH or active LOW 
inputs 

• Retriggerable for very 
long pulses-up to 100% 
duty cycle 

• Direct reset terminates 
output pulse 

• Compensated for Vee and 
temperature variations 

DESCRIPTION 

The '123 is a dual retriggerable mono
stable multivibrator with output pulse 
width control by three methods. The basic 
pulse time is programmed by selection of 
external resistance (Rextl and capacitance 
(Cextl values. Once triggered, the basic 
pulse width may be extended by retrigger
ing the gated ac.tive LOW going edge input 
(A) or the active HIGH going edge input 
(B), or be reduced by use of the overriding 
active LOW reset. 

The basic output pulse width is essen
tially determined by the values of external 
capacitance and timing resistance. For 
pulse widths when Cext:,; 1000pF, see Fig
ure A. 

When Cext > 1000pF, the output pulse 
width is defined as: 

tw = 0.28 A0x1•C0 x1 (1 + ~· 7 ) 
ext 

The external resistance and capacitance 
are normally connected as shown in Fig-

PIN CONFIGURATION 

54/74123 

Dual Retriggerable Monostable Multivibrator 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74123 24ns 46mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:s%;TA=o•c10 +10°c Vcc•SV :1:10%;TA= -ss•cto +12s•c 

Plastic DIP 

Plastic SO 

Ceramic DIP 

Flatpack 

FUNCTION TABLE 

INPUTS 

Ro A B 

L x x 
x H x 
x x L 
H L f 
H I H 
f L H 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
I =LOW-to-HIGH transition 
I =HIGH-to-LOW transition 

..JL =One HIGH·level pulse 
Lr = One LOW·level pulse 

N74123N 

N74123D 

OUTPUTS 

Q Q 

L H 
L H 
L H 

..JL L..J 

..JL L..J 
JL. LS 

ure B. If an electrolytic capacitor is to be 
used with an inverse voltage rating of less 
than 1V then Figure C should be used. 
(Inverse voltage rating of an electrolytic is 
normally specified at 5% of the forward 
voltage rating.) If the inverse voltage 

LOGIC SYMBOL 

14 15 

S54123F 

S54123W 

INPUT AND OUTPUT LOADING 
AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 

A,B Inputs 1ul 

Ro Input 2ul 

a.a Outputs 10ul 

NOTE 
A 54174 unit load (ul) is understood to be 40µA l1H and 

-1.6mA l1L· 

rating is 1V or more (this includes a 100% 
safety margin) then Figure B can be used. 
Note that if Figure C is used the timing 
equations change as follows: 

tw;;;0.25 A0x1•C8x1 (1 + ~·7 ) 
ext 

LOGIC SYMBOL (IEEE/IEC) 

12 

13 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54/7412~ 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to +5.5 -0.5 to +5.5 v 
l1N Input current -30to +5 -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5to +Vee v 
TA Operating free-air temperature range -55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54174 
i PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µA 

Mil 16 mA 
loL LOW-level output current 

Com'I 16 mA 

Mii -55 + 125 •c 
TA Operating free-air temperature 

Com'I 0 70 •c 

V1H HIGH-level input voltage 2.0 v 
VIL LOW-level input voltage +0.8 v 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74123 

PARAMETER 
Typ2 

UNIT 
Min Max 

HIGH-level output voltages 
Mil 2.4 3.4 v 

VoH Vee= MIN, loH= MAX 
Com'I 2.4 3.4 v 

LOW-level output voltages 
Mil 0.2 0.4 v 

VoL Vee= MIN, loL= MAX 
Com' I 0.2 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX, V1=5.5V 1.0 mA input voltage 

A, B inputs 40 µ.A 
l1H HIGH-level input current Vee= MAX, V1=2.4V 

R0 Input 80 µ.A 

A, B inputs -1.6 mA 
l1L LOW-level input current Vee= MAX, V1=0.4V 

R0 input -3.2 mA 

los 
Short-circuit output 

Vee= MAX -10 -40 mA current3·S 

Supply current4 (total) 
Quiescent 46 66 mA 

Ice Vee= MAX 
Triggered 46 66 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Quiescent Ice is measured (after being reset) with 2.4V applied to both Ro and A inputs, B Inputs grounded and all outputs op·en. Triggered 1Cc Is measured with 2.4V applied to 

all Ao and B inputs, A inputs grounded and all outputs open. For both measurements, Cext = 0.02µF and Aext = 25kn. 
5. Ground Cext to measure VoH at 0, Vol at Q, or los at Q. Cext is open to measure VoH at Q, Vol at Q, or los at Q. 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54/74123 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174 

PARAMETER TEST CONDITIONS CL=15pF, RL=4000 

Min Max 

tPLH Propagation delay Waveform 1 33 

tPHL A. input to a & a output Cext= OpF, Rext= 5k0 40 

tPLH Propagation delay Waveform 2 28 
tPHL B input to Q & Q output Cext = OpF, Rext = 5k0 36 

tPLH Propagation delay Waveform 3 40 

tPHL R0 Input to Q & Q output Cext = OpF, Rext = 5k0 27 

twO Minimum Q pulse width 
Waveforms 1 & 2 

65 
Cext = OpF, Rext = 5k0 

twO Output pulse width 
Waveforms 1 & 2 

2.76 3.37 
Cext = 1000pF, Rext = 10k0 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54174 
PARAMETER TEST CONDITIONS 

Min Max 

tw Minimum input pulse width Waveforms 1, 2 & 3 40 

l Mil 5.0 25 
Rext External timing resistor range 

Com'I 5.0 50 

Cext External timing capacitance range No restriction 

CRx/Cx 
Stray capacitance to GND at RextlC0xt 

50 
terminal 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
AND INPUT AND OUTPUT PULSE WIDTHS 

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 

Waveform 1 

i 
8 

iio 

Q 

Q 

t='w=J 
VM Vy 

'-~~~~~~~~-

.. 1-----• w ------i -rr----.. 
Q v,. 

Waveform 2 

VM - 1.5V !or 54174 and 5481748; VM. 1.av for MLS174LS 

DIRECT RESET DELAYS 

... ... 
t:j=IPHL 

~· .. 
fPLH 

... 
Waveform 3 

UNIT 

ns 

ns 

ns 

ns 

,,.s 

UNIT 

ns 

kO 

pF 

pF 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54/74123 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value. 

vcc 

INPUT PULSE DEFINITIONS 

.... ~~~~~-tw~~~~~~~ 
VM = 1.3V tor 54LS174LS; VM= 1.5V for all other TTL famllies. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rap. Rate Pulae Width tnH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 54174 3.0V lMHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

TYPICAL PERFORMANCE CHARACTERISTICS 

2,000 

! 1,000 
x 
>- 700 c 
3' 
w 400 

"' ... 
:::> 
a. 200 
>-

""' 
:::> a. 
>- 100 :::> 
0 
I 70 

J 
40 

20 

10 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

J.--1~ Vj/k( 
df-"' .. 

~~~ ... \ 
kl ~ ... ~ o'f-"'-

•' ~ ... ~ i/(ri,, .. ,· ~ 

10 20 40 100 200 400 1000 

Cext - EXTERNAL TIMING CAPACITANCE (pF) 

Figure A 

TO Cext TO Rex~Cext 
TERMINAL TERMINAL 

Figure E! 

4·184 

Vee 

~ Rext 

C rl1 ANY SILICON SWITCHING DIODE 
ext T--I SUCH AS 1 N916, 1 N3064, etc 

TO Cext TO Rext'Cext 
TERMINAL TERMINAL 

Figure C 

AMP (V) 

ov 

tTHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE '125, 'LS125A 

INPUTS OUTPUT 

c A y 

L L L 
L H H 
H x (Z) 

FUNCTION TABLE '126, 'LS126A 

INPUTS 

c 
H 
H 
L 

H =HIGH voltage level 

L = LOW voltage level 
X =Don't care 

(Z) =HIGH impedance (off) 

A 

L 
H 
x 

PIN CONFIGURATION 

'125 
'LSi25A 

'126 
'LS126A 

OUTPUT 

y 

L 
H 
(Z) 

54/74125, 54/74126, LS125A, LS126A 

Quad 3-State Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74125 10ns 32mA 

74LS125A Bns 11mA 

74126 10ns 36mA 

74LS126A 9ns 12mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vcc=5V ±5%;TA=0°Cto +70°C Vcc=SV :t10%;TA= -ss•cto +12s•c 

N74125N . N74LS125N 
Plastic DIP N74126N . N74LS126N 

Plastic SO N74LS125AD 

Ceramic DIP 
S54LS125AF 

S54126F . S54LS126AF 

Flat pack 
S54LS125AW 

S54126W . S54LS126AW 

LLCC S54LS125G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 30LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be40µ.A liH and - 1.6mA Ill and, and a 54/74LS unit load (LSul) is 20µ.A l1H 
and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEEllEC) 

'LS125A 'LS126A 'LS125A 'LS126A 
'125 '126 '125 '126 

1C 1 1C 
[>1 [>1 

:~3 
'1 '1 

2~3 EN EN 

4 2C 4 2C 

5~6 5~6 '1 '1 

10 3C 10 3C 

9~8 9~8 '1 '1 
13 4C 13 4C 

12~11 12~11 
'1 '1 

11 
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LOGIC PRODUCTS 

BUFFERS 54/74125, 54/74126, LS125A, LS126A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Your Voltage applied to output in HIGH output state 

T ... Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW·level input voltage 

Com'I 

l1K Input clamp current 

Mil 
loH HIGH-level output current 

Com'I 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
V1N Vour 

GENERATOR D.U.T. 

RT :1 Rx D 

-::- -::- -::-

~s, 
SWITCH POSITION 

Teat Swltch1 Swltch2 

tpzH Open Closed 

tpzL Closed Open 

IPHZ Closed Closed 

tplZ Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar=Terminatlon resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1kO for 54174, 545/745. Rx= 5kO for 54LS/74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

4-186 

Min 

4.5 

4.75 

2.0 

-55 

0 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to - 0.5 to -0.5 to v + 5.5 + 7.0 +5.5 + 7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

- 55 to + 125 Oto 70 ·c 

54/74 54/74LS 
UNIT 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-2.0 -1.0 mA 

-5.2 -2.6 mA 

16 12 mA 

16 24 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

i.------•w------ AMP(V) 

i.------•w----- ov 
vM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. R1t1 PulH Wklth 'TLH 'THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

BUFFERS 54/74125, 54/74126, LS125A, LS126A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54174125 54/74LS125A 
PARAMETER TEST CONDITIONS' 54/741al 54/74LS128A UNIT 

Min Typ2 Mu Min TypZ Max 

Vcc=MIN, V1H=MIN, Mii 2.4 3.3 2.4 v 
VoH HIGH level output voltage 

VIL= MAX, loH = MAX Com'I 2.4 3.1 2.4 v 
Vcc=MIN, Mii 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H=MIN, 
loL=MAX 

Com'I 0.4 0.35 0.5 v 
V1L=MAX loL= 12mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee a MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off-state output current, Vee= MAX, V1H= MIN, VrL= MAX, 

40 20 ,.A HIGH-level voltage applied Vo=2.4V 

lozL 
Off-state output current, Vee= MAX, VrH= MIN, V1L= MAX, -40 -20 ,.A LOW-level voltage applied Vo=0.4V 

Input current at maximum Vr=5.5V 1.0 mA 
1, 

Input voltage Vee= MAX 
Vr=7.0V 0.1 mA 

V1=2.4V 40 ,.A 
lrH HIGH-level Input current Vee= MAX 

V1=2.7V 20 ,.A 

lrL LOW-level Input current Vee= MAX, V,=0.4V -1.6 -0.4 mA 

Short-circuit output Mil -30 -70 -40 -130 mA 
los current3 Vcc=MAX 

Com' I -26 -70 -40 -130 mA 

'125 32 54 11 20 mA 
Ice Supply current (total) Vee= MAX 

'126 36 62 12 22 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the ap::>ropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s•c. 
3. los Is tested with Vour = + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

W1Velorm 1 

)(vM ~VM 
----· ~'PzH-1 ~-,P-H-ZJ---o-.s-v-

' ,,.V-M------~ •1.5V 

VM = 1.3V tor 54LS/74LS, VM = 1.5V for all other TTL families. 

3-STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Waveform 2 
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LOGIC PRODUCTS 

BUFFERS 54/74125, 54/74126, LS1254A, LS126A 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54174125 54/74LS125A 54/74128 54/74LS126A 

CL=SOpF CL=45pF CL=SOpF CL=45pF 
UNIT 

RL=4000 RL=8870 RL=4000 RL=8870 

Min Max Min Max Min Max Min Max 

tPLH Propagation delay Waveform 1 13 15 13 15 ns 
tPHL Data to output 18 18 18 18 

tpzH Enable to HIGH Waveform 2 17 20 18 25 ns 

tpzL Enable to LOW Waveform 3 25 25 25 35 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 8.0 20 16 25 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 12 20 18 25 ns 
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LOGIC PRODUCTS 

BUFFER 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L0 = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
L 
L 
L 

54/74128 

Quad Two-Input NOR Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74128 7ns 23mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Ycc=5V :1:5%;TA=o•cto +1o•c Ycc=5V :1:10%;TA= -55°Cto +125°C 

Plastic DIP N74128N 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 

A,B Inputs 1ul 

y Output 30ul 

NOTE 
Where a 54174 unit load is understood to be 40~A ltH and -1.6mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2~y 
3~1 

5~ 8~4 

8~ 9~10 

11~ 
12~13 

;:;1[> 

10 

11 
13 

12 
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LOGIC PRODUCTS 

BUFFER 54/74128 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

Your Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com' I 

l1K Input clamp current 

Mil 
loH HIGH-level output current 

Com' I 

Mil 
loL LOW-level output current 

Com' I 

TA Operating free-air temperature 
Mil 

Com 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

V1N 

AL= Load resistor to Vee; see AC CHAMACTERJSTICS for value. 

vcc 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 
TICS for value. 

Ar= Termination resistance snould be equal to ZouT of Pulse Generators. 
D =Diodes are i N916, 1 N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries 

4·190 

54 74 UNIT 

7.0 7.0 v 
-0.5 to +5.5 -0.5 to + 5.5 v 
-30 to +5 -30 to +5 mA 

-0.5 to+ Vee -0.5 to +Vee v 
-55to+125 o to 70 •c 

54/74 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-12 mA 

-29 mA 

-42.4 mA 

48 mA 

48 mA 

-55 + 125 ·c 
0 70 •c 

INPUT PULSE DEFINITIONS 

tw AMP(V) 

OV 

ITHL(lt) ITLH(lr) 

r-ITLH(lr) ITHL(lf) 

90% 
AMP(V) 

iw ov 

VM = 1.3V for 54L$/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHZ soons 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.Sns 



LOGIC PRODUCTS 

BUFFER 54/74128 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74128 

PARAMETER 
Typ2 Min Max 

Vee= MIN, V1L = 0.8V, loH = - 2.4mA 2.4 3.4 

Vee= MIN, V1L=0.4V, loH= -13.2mA 2.4 
VoH HIGH-level output voltage 

Mil 2.0 
Vee= MIN, V1L=0.4V, loH=MAX 

Com'I 2.0 

Mil 0.2 0.4 
VoL LOW-level output voltage Vee= MIN, V1H= MIN, loL= MAX 

Com'I 0.2 0.4 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 

11 
Input current at maximum 

Vee= MAX, V1= 5.5V 1.0 
Input voltage 

l1H HIGH-level input current Vcc=MAX,V1=2.4V 40 

l1L LOW-level input current V cc= MAX, V1 = 0.4V -1.6 

los 
Short-circuit output 

Vee= MAX -70 -180 
current3 

l lccH Outputs HIGH 12 21 
Ice Supply current (total) Vee= MAX l lccL Outputs LOW 33 57 

NOTES AC WAVEFORMS 
l. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 
2.' All typical values are at Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. 105 is tested with Vour = + 0.5V and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA= 25°C, Vee= 5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1, CL= 50pF 
tPHL 

tPLH Propagation delay Waveform 1, CL= 150pF 
tPHL 

VM = 1.3V for 54LSl74LS, VM = 1.5V for all other TTL families 

Waveform 1 

54/74 

RL = 133!l UNIT 

Min Max 

9 
12 

ns 

15 
18 

ns 

UNIT 

v 
v 
v 
v 
v 
v 
v 

mA 

p.A 

mA 

mA 

mA 

mA 
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LOGIC PRODUCTS 

SCHMITT TRIGGERS 

DESCRIPTION 

The '132 contains four 2-input NANO 
gates which accept standard TTL input 
signals and provide standard TTI.. output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined, jitter-free output signals. In addi-
tion, they have greater noise margin than 
conventional NANO gates. 

Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 

TYPE 

74132 

74LS132 

54/74132, LS132 

Quad 2·1nput NANO Schmitt Trigger 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

15ns 21mA 

15ns 7mA 

uses positive feedback to effectively ORDERING CODE 
speed-up slow input transition, and pro
vide different input threshold voltages for 
positive and negative-going transitions. 
This hysteresis between the positive
going and negative-going input threshold 
(typically 800mW) is determined internally 
by resistor ratios and is essentially insen
sitive to temperature and supply voltage 
variations. As long as one input remains at 
a more positive voltage than Vr +MAX• the 
gate will respond to the transitions of the 
other input as shown in Waveform 1. 

FUNCTION TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 

H =HIGH voltage level 

L = LOW voltage level 

OUTPUT 

y 

H 
H 
H 
L 

PIN CONFIGURATION 

4-192 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :1:S%;TA=o•c10 +1o•c Vcc=SV :1:10%;TA= -ss•cto +12s•c 

Plastic DIP N74132N . N74LS132N 

Ceramic DIP S54132F . S54LS132F 

Flat pack S54132W . S54LS132W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

A, B Inputs 1ul 1LSul 

y Ouput 10ul 10LSul 

NOTE 
Where a 54f74 unit load (ul) is understood to be40µA 11H and - 1.6mA Ill• and a 54f74LS unit load (LSul) is 20µ.A 11H and 

-0.4mA Ill· 

LOGIC SYMBOL 

12~Y 11 
13~ 

LOGIC SYMBOL (IEEE/IEC) 

&lT 

10 

11 



LOGIC PRODUCTS 

SCHMITT TRIGGERS 54/7 4132, LS-132 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

-::- -::-

Vee 

-::- -::-r 
AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

D 

-::-

Min 

4.5 

4.75 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent 
trLH• trHL Values should be less than or equal to the table entries. 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+ 5.5 + 7.0 +5.5 + 7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 + 1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to+125 0 to 70 'C 

54/74 54/74LS 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

-12 -18 mA 

-800 -400 µA 

16 4 mA 

16 8 mA 

+ 125 -55 + 125 'C 

70 0 70 'C 

INPUT PULSE DEFINITIONS 

ITHL(lf) 

ITLH(lr) 

AMP(V) 

ITLH(lr) 

AMP(V) 
90% 

VM 

ITHL(lf) t= 
------tw--------i 10% ov 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse WkUh 1TLH 1THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

SCHMITT TRIGGERS 54/7 4132, LS132 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74132 54/74LS132 

PARAMETER 
Typ2 Typ2 Min Max Min Max 

Yr+ Positive-going threshold Vee= 5.0V 1.5 1.7 2.0 1.4 1.6 1.9 

Vr- Negative-going threshold Vee= 5.0V 0.6 0.9 1.1 0.5 0.8 1.0 

tl.Vr Hysteresis (Vr + - Vr _) Vcc=5.0V 0.4 0.8 0.4 0.8 

Vee= MIN, v,~ VT-MIN• Mil 2.4 3.4 2.5 3.4 
VoH HIGH-level output voltage 

loH= MAX Com'! 2.4 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 

Vol LOW-level output voltage Vee= MIN, loL= MAX 
Com'I 0.2 0.4 0.35 0.5 

V1=Yr+MAX 
loL= 4mA 74LS 0.25 0.4 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 

Ir+ 
Input current at positive· 

Vcc=5.0V, V1=Vr+ -0.43 -0.14 
going threshold 

Ir_ 
Input current at negative· 

Vcc=5.0V, V1=Vr_ -0.56 -0.18 
going threshold 

Input current at maximum V1=5.5V 1.0 
11 input voltage Vee= MAX 

V1= 7.0V 0.1 

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

V1=2.7V 20 

Ill LOW-level input current Vee= MAX, V1=0.4V -1.2 -0.4 

Short-circuit output Mil -18 -55 -20 -100 
los current3 Vee= MAX 

Com'I -18 -55 -20 -100 

lccH 
Outputs 

15 24 5.9 11 
HIGH 

Ice Supply current (total) Vee= MAX 
Outputs 

lccL LOW 
26 40 8.2 14 

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

recommended operating conditions for the applicable type. 

AC WAVEFORMS 

2. All typical values are at Vee= 5V, TA= 2s°C. 
3. 105 is tested with Vour= + o.5Vand Vee:::. Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

4·194 

VM = 1.5V for 54/74 

VM = 1.3V for 54LS174LS 

Vr ref(H)= 1.7V for '132 Vr ref(q=0.9V for '132 
1.BV for 'LS132 a.av for 'LS132 

Waveform 1 

54/74 54LS/74LS 

CL= 15pF, RL = 400!l CL= 15pF, RL = 2k!l 

Min Max Min Max 

22 22 
22 22 

UNIT 

v 
v 
v 
v 
v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 



LOGIC PRODUCTS 

SCHMITT TRIGGERS 

TYPICAL CHARACTERISTICS 

(54/74, 54LS/74LS) 
V1N VI VOUT 

TRANSFER FUNCTION 

vcc = sv 
TA"' 2! 0 c 

0 
> 11-+--+--l-+..-+--+-~+..-+---i 

(54/74) 
THRESHOLD VOLTAGE AND 

HYSTERESIS vs 
POWER SUPPLY VOLTAGE 

TA 25"C 

1.8 f--+-+-t--:r:::::F+--+-+,_.=.i...-i 
1.8 l--±=,j...'"'"1""'=F==-1-+-+----1 
1.4 ~TIVE·GO~G TH1i:ESH1-i.;LD 1--t--i 

VOLTAGE. Vy• 

1.2 ~--'--+---l--+--1---1--+---I 
NEGATIVE-GOING THRESHOLD 

1.0 VOLTAGE, Vy~ 

0.8 
HYSTERESIS. VT + YT -

•.• ~-+-+----l--+--1---1--+---I 

0.4 ~-+-+----1--+--1---1--+---I 

0.2 ~-+-+---l--+--1---1--+---I 

·~~-~~-~-~~-~~ 
4.5 1.75 5.25 

Vee SUPPLY VOLTAGE v 

(54/74) 
HYSTERESIS v1 TEMPERATURE 

5.5 

MO~-.--..-~-~-~~-..--. 

--,;:: 840 Vcc1= SV+---4--+--...... -+--+---< 

~ 830 ,___._ ....... _....__..._..__,__ ....... __, 

~ 120 ,___._ ....... _....__..._..__,__ ....... __, 

f 110 f--+ ·t-_-F""'=--=-+-+--+-+--i 
~ 

!!! ... l--t-+-1--+-""'o+..:::-t-+-i 
ill "';..... e 7'0~--1--1---1----1--+---1--""'-+-_. 
i 780 1---1-+--l--+-+---+-+---I 
~ 770 1---1-+--l--+-+---+-+---I 
> q 
7~1---1-+--~-+-+---+-+---I 

,...____._......__...__,__,__.._ _ _,_____, 
-75 -50 -21 28 so 75 100 125 

TA·FAEE AIATEMPEAATUAE-°C 

Y1INPUT VOLTAGE V 

~ ... 0 > 

! ~ 
" ... 
~ > .=:; 

9 5 0 

$ E 
% 

~ t I ... 
> ~ 

54/74132, LS132 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS YB 

POWER SUPPLY VOLTAGE 

2.0 ~~-~-.--..-~-~-~~ 

4.5 4.75 5.0 5.25 

Vee-SUPPLY VOLTAGE-VOLTS 

(54LS/74LS) 
THRESHOLD VOLTAGE AND 

HYSTERESIS YI 

AMBIENT TEMPERATURE 
2.0 

1.6 

u 

0.8 

•.. 
0 
-75 

J Vee= s.ov 
VT+ 

··-
AVT 

-25 25 " TA-AMBIENT TEMP£AATURE-°C 

5.5 

"' 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A••• M 

H ••• H 
one input= L 

H =HIGH voltage level 
L = LOW voltage level 

PIN CONFIGURATION 

4-196 

OUTPUT 

y 

L 
H 

54/745133 

13-lnput NANO Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74$133 4ns 4mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=o•cto +1o•c Vee= sv :t 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74S133N 

Plastic SO N74S133D 

Ceramic DIP S54S133F 

Flat pack S54S133W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 

All Inputs 1Sul 

y Output 10Sul 

NOTE 
A 541745 unit load (Sul) is understood to be 50i<A l1H and - 2.0mA Ill· 

LOGIC SYMBOL 

A 

B 

c 
D 

F 

G 

H 

K 

M 

LOGIC SYMBOL (IEEE/IEC) 

& 



LOGIC PRODUCTS 

GATE 54/745133 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

llN Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

Vil= + 0.7V MAX for 545 at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

vee vee 

D 

DEFINITIONS 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value 

Rr =Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries. 

54$ 745 UNIT 

7.0 7.0 v 
- 0.5 to + 5.5 - 0.5 to + 5.5 v 
-30 to + 5 -30 to + 5 mA 

-0.5 to +Vee -0.5to +Vee v 
- 55 to + 125 Oto 70 ·c 

54/745 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+ 0.8 v 
+0.8 v 
-18 mA 

-1000 µA 

20 mA 

20 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i--~~~~~•w~~~~~--i OV 

VM = 1.3V tor 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$1745 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

GATE 54/74$133 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

Mil 
VoH HIGH-level output voltage Vee= MIN, V1L= MAX, loH= MAX 

Com'I 

Mil 
Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL= MAX 

Com' I 

V1K Input clamp voltage Vee= MIN, 1, = l1K 

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

l1>i HIGH-level input current Vce=MAX, V1=2.7V 

l1L LOW-level Input current Vee= MAX, V1=0.5V 

los 
Short-circuit output 

Vee= MAX current3 

[ lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX J lecL Outputs LOW 

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

recommended operating conditions for the applicable type. 

AC WAVEFORMS 

54174S133 

Min Typ2 Max 

2.5 3.4 
-· 

2.7 3.4 

0.54 

0.5 

-1.2 

1.0 

50 

-2 

-40 -100 

3 5 

5.5 10 

2. All typical values are at Vee= 5V, TA= 25°C. WAVEFORM FOR INVERTING OUTPUTS 
3. 108 is tested with Vour= + o.sv and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VoL = + 0.45V MAX for 545 at TA= + 12s•c only. 

AC CHARACTERISTICS TA=25'C, Vce=5.0V 

54S/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2801l 

Min Max 

IPLH Propagation delay Waveform 1 6.0 
tPHL 7.0 

4-198 

VM == 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

UNIT 

ns 

UNIT 

v 
v 
v 
v 
v 

mA 

µ.A 

mA 

mA 

mA 

mA 



LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

Do • • • D11 

H ••• H 
one input= L 

x ••. x 
H = HIGH voltage level 
~ = LOW voltage level 
X = Don't care 

OE 

L 
L 
H 

(Z) =HIGH Impedance "off" state 

PIN CONFIGURATION 

OUTPUT 

y 

L 
H 

(Z) 

54/745134 

12-lnput NANO Gate (3-State) 

TYPE 
TYPICAL PROPAGATION 

TYPICAL SUPPLY CURRENT 
DELAY 

745134 Sns 10mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vcc=SV :1:10%;TA= -ss•cto +12s•c 

Plastic DIP N74S134N 

Plastic SO N74S134D 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 

All Inputs 1Sul 

y Output 10Sul 

NOTE 
Where a 541745 unit load (Sul) Is understood to be 50µA l1tt and - 2.0mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

15 

10 

11 
12 Og 

13 D10 

14 011 

& 

10 'V 
11 
12 

13 

14 

15 
EN 
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LOGIC PRODUCTS 

GATE 54/745134 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Yee Supply voltage 

V1N Input voltage 

l1N Input current 

Your Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Yee Supply voltage 

VIH HIGH-level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

Vee 

PULSE 
v,. Your 

GENERATOR D.U.T. 

-::- -::- -::- :1 
SWITCH POSITION 

Test Swltch1 Swltch2 

1PZH Open Closed 

tpzL Closed Open 

tpHz Closed Closed 

lpLZ Closed Closed 

DEFINITIONS 
AL= Load resistor to Vee; see AC CHARACTERISTICS tor value 
Cl= load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k0 for 54174, 54$/74$, Rx= Sk!l for 54LS/74LS 
'TLH• trHL Values should be less than or equal to the table entries 

4-200 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

54S 74S UNIT 

7.0 7.0 v 
-0.5 to + 5.5 -0.5 to + 5.5 v 

- 30 to + 5 -30 to + 5 mA 

-0.5 to +Vee -0.5to +Vee v 
- 55 to + 125 0 to 70 'C 

54/74S 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-18 mA 

-2 mA 

-6.5 mA 

20 mA 

20 mA 

-55 + 125 'C 

0 70 'C 

INPUT PULSE DEFINITIONS 

i--------iw-----__, AMP(V) 

i------~•w-------.1 ov 
VM = 1.3V for 54LS/74L5; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wk:Hh ITLH tTHL 

54/74 30V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz so6ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

GATE 54/745134 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER 

VoH HIGH-level output voltage 

TEST CONDITIONS' 

Vee= MIN, 
V1H= MIN, 
V1L= MAX 

loH= -2mA 

loH= -6.5mA 
t------------------11-----------'-·-----

Vol LOW-level output voltage Vee= MIN, V1H =MIN, VIL= MAX, 
loL= MAX 

54/74S134 

Max 
~-- . --~----~-----! 

Min Typ2 
·--- t-,, ____ -----+----f-----1 

UNIT 

Mil 2.4 3.4 v 
-~----+-----+-----! 

Com'I 2.4 3.2 v 
----- ···---····--- ··---;-----+-----! 

Mil 0.5 v 
-.. +--------+------+-----+-----< 

Com'I 0.5 v 
1-----------------lt-----------------~·----·----

VIK Input clamp voltage 

lozH 
Off-state output current, 
HIGH-level voltage applied 

lozL 
Off-state output current, 
LOW-level voltage applied 

Input current at maximum 
input voltage 

Vcc= MIN, 11= l1K____________ -1.2 v 
Vee= MAX, V1H =MIN, V1L =MAX, 

Vo= 2.4V 
50 µ.A 

-50 µ.A Vee= MAX, V1H=MIN, V1L=MAX, 
Vo=0.5V 

--- ........ - .. -~----·+----+-----! 
1.0 mA 

1---------------t------------------------ -------~----+----+-----! 
HIGH-level input current l1H µ.A Vcc=MAX,V1=2.7V 50 1----------------t--------""----'-----·--- ----t------t-----+-----1 

l1L LOW-level input current mA Vee= MAX, V1 = 0.5V - 2 1---------------t--------""----'--------+-----+------+------1-----1 
los 

Short-circuit output 
current 3 mA Vee= MAX -100 -40 

1---------------1---------~-------------- -- t-------+-----+------1 
leeH Outputs HIGH 7 13 mA 

t-------------- ,,, _____ -l -------1----+-----I 
Ice Supply current (total) mA 

mA 

Vee= MAX leeL Outputs LOW 9 16 
leez Outputs -OFF- ... ·-----+ 14 25 

~--------------~--------~--------·L......_ .. _______ ~----~----~--~ 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating ccnait1ons for the applicable type. 
2. All typical values are are Vee= 5V, TA= 25°C. 
3. las is tested with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time l;;lnd duration of the short circuit should not exceed one 

second. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE 'TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

t,, 
3-STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 3 

VM = 1.3V for 54l$/74LS, VM = 1.5V for all othfH 1TL farr.ihes 

f vM 

~1PHZj o.sv 

VM 

Waveform 2 

-uv 

'-------------------------------·----.. --~"·----------------' 
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LOGIC PRODUCTS 

GATE 54/745134 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2800 UNIT 

Min Max 

tPLH Propagation delay Waveform 1 6.0 ns 

tPHL Propagation delay Waveform 1 7.5 ns 

tpzH Enable to HIGH Waveform 2, CL= 50pF 19.5 ns 

tpzL Enable to LOW Waveform 3, CL= 50pF 21 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 8.5 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 14 ns 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A B 

L L 
L H 
H L 
H H 
L L 
L H 
H L 
H H 

H =HIGH voltage level 
L. = LOW voltage level 

c 
L 
L 
L 
L 
H 
H 
H 
H 

PIN CONFIGURATION 

OUTPUT 

y 

L 
H 
H 
L 
H 
L 
L 
H 

54/745135 

Quad Exclusive OR/NOR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

745135 9ns 65mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc•5V :1:&%;r,..o•c10 +ro•c Ycc=SY :1:10%;T,.= -ss•cto +12s•c 

Plastic DIP N74S135N 

Ceramic DIP S54S135F 

Flatpack S54S135W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 4 PINS DESCRIPTION 541746 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
A 541748 unit load (Sul) Is underatood to be 50,.... l1H and - 2.0mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

2K+1 

!~[YL-· 4 c 2K+1 

:=Q [Y'-1 

"~ 
2K+1 

10 B ~9 
12 c 

:::Q ~13 2K+1 
14 13 

15 
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LOGIC PRODUCTS 

GATE 54/745135 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAM.ETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com' I 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 
Mil 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

NOTE 
v1L = + 0.45V MAX for 54S at TA= + 125•c only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termln~tion resistance should be equal to Zour of Pulse Generators. 
O =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4·204 

54S 74S UNIT 

7.0 7.0 v 
-0.5 to +5.5 -0.5 to + 5.5 v 
-30 to +5 -30 to +5 mA 

-0.5 to +Vee -0.5 to +Vee v 
-55to+125 Oto 70 ·c 

54/74S 

Min Norn 
UNIT 

Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-18 mA 

-1000 µ.A 

20 mA 

20 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

i-------tw------ AMP(V) 

..... -----tw----- ov 

vM =·1.3V tor 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 1THL 
54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

GATE 54/74$135 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER 

VoH HIGH-level output voltage 

Vol LOW-level output voltage 

V1K Input clamp voltage 

11 
Input current at maximum 
Input voltage 

l1H HIGH-level input current 

l1L LOW-level Input current 

los 
Short-circuit output 
current3 

Ice Supply current4 (total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at Vcc=5V, TA=25°C. 
3. 105 is tested with Your= +o.sv and Vee= Vee 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure Ice with the Inputs grounded and the out
puts open. 

5. Vol= +0.45VMAXfor54SatTA= +125"Conly. 

TEST CONDITIONS1 

Vee= MIN, Vitt= MIN, V1L= MAX, Mil 

lott=MAX Com'I 

Vee= MIN, V1H =MIN, V1L =MAX, Mil 

loL=MAX Com' I 

Vee= MIN, 11= l1K 

Vee= MAX, V1= 5.5V 

Vee= MAX, V1=2.7V 

Vee= MAX, V1=0.5V 

Vee= MAX 

Vee= MAX 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54/74S135 

Typ2 
UNIT 

Min Max 

2.5 3.4 v 
2.7 3.4 v 

0.55 v 
0.5 v 

-1.2 v 

1.0 mA 

50 µ.A 

-2 mA 

-40 -100 mA 

65 99 mA 

WAVEFORM FOR NON·INVERTING OUTPUTS 

VM:::: 1.3V tor 54LS/74LS, VM = 1.5V for all other TTL families VM = 1.3V for 54LS/74LS: VM = 1.5V tor all other TTL fam11!es. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2800 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 2, C = LOW, B or A = LOW 

13 
ns 

tPHL A or B to output 15 

tPLH Propagation delay 
Waveform 1, C= LOW, B or A= HIGH 

12 

tPHL A or B to output 13.5 
ns 

tPLH Propagation delay 
Waveform 1, C= HIGH, B or A= LOW 

15 
ns 

tPHL A or B to output 10 

tPLH Propagation delay 
Waveform 2, C =HIGH, B or A= HIGH 

12 
ns 

tPHL A or B to output 11 

tPLH Propagation delay 
Waveform 2, A= B 

12 
ns 

tPHL C to output 14.5 

tPLH Propagation delay 
Waveform 1, A* B 

11.5 
tPHL C to output 12 

ns 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage lever 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

Vcc•Pln 14 
OND•Pln 7 

4·206 

OUTPUT 

y 

L 
H 
H 
L 

54/74LS13.6 

Quad Two-Input Exclusive-OR Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS136 1sns 6.1mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :1:5%;TA=o•c to +1o•c Vcc=&V :1:10%;TA• -ss•cto +125°C 

Plastic DIP N74LS136N 

Ceramic DIP S54LS136F 

Flatpack S54LS136W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

A,B Inputs 2LSul 

y Output 10LSul 

NOTE 
Where a 54/74LS unit load (LSul) is 2011A l1H and -0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

~:1)[)!-3 
1 A =1 ~3 

~:1)[Y--a ~6 

1:=1}[Y--a ~8 

12=1}[)!-11 13 B ~,, 



LOGIC PRODUCTS 

GATE 54/74LS136 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level Input voltage 

Mil 
V1L 'LOW-level Input voltage 

Com' I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mii 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

vcc vcc 

YIN Your 
·PULSE D.U.T. GENERATOR 

Rr 

.,,. .,,. .,,. .,,. r 
DEFINITIONS 

RL =Load resistor to Yee; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes jig and probe capacitance; see AC CHARACTERIS

TICS for value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 

ITLH• trHL Values should be less than or equal to the table entries. 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5to +7.0 -0.5 to + 7.0 v 
-30to+1 -30 to + 1 mA 

-0.5 to +Vee -0.5 to +Vee v 
-55to+125 o to 70 ·c 

54/74LS 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

5.5 v 
4 mA 

8 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(Y) 

t------tW OY 

YM = 1.3Y for 54LS/74LS; YM = 1.SY for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Ampllludo Rop. Role PulooWldlh tnH tTHL 
54174 3.0Y 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0Y 1MHz soons 15ns 6ns 

5451745 3.0Y 1MHz 500ns 2.Sns 2.5ns 
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LOGIC PRODUCTS 

GATE 54/74LS1.36 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER 

HIGH-level output current 

LOW-level output voltage 

Input clamp voltage 

Input current at maximum 
input voltage 

TEST CONDITIONS1 

Vee= MIN, V1H =MIN, VIL= MAX, VoH =MAX 

Vee= MIN, V1H =MIN, 
V1L= MAX 

loL= MAX 

loL = 4mA 

Mil 

Com'I 

74LS 

54/74LS136 

Min Typ2 
UNIT 

Max 

100 µA 

0.25 0.4 v 
0.35 0.5 v 
0.25 0.4 v 

-1.5 v 

0.2 mA 

40 µA ,___11~H~~~H_IG~H_-_1e_v_e_l_i_n_p_u_t_c_u_r_re_n_t~+-~~~~~-V-~c~c_=~M_A,_X_,_V~1 =~2_.7_V~~~~~~-+-------t----~·~~--1-~~~---1~~~__, 
11L LOW-level input current V cc= MAX, V1 = 0.4V 

Ice Supply current4 (total) Vee= MAX 

NOTES 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. 

2 All typical values are at Vcc=5V, TA=25°C. 

3. los is tested with Vour= +o.sv and Vcc=Vcc 
MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short c1rcu1t 
should not exceed one second. 

4. Measure Ice with one input of each gate at 4.5V, the 
other inputs grounded, and all outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

-0.8 mA 

6.1 10 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1 3V tor 54LS/74LS, VM = 1 5V for all other TTL fam1l1es VM = 1 3V tor 54LSl74LS VM = 1.5V for all other TTL tam!l1es 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kn UNIT 

Min Max 

tPLH Propagation delay Other input LOW 30 
tPHL A or B to output Waveform 2 30 

ns 

tPLH Propagation delay Other input HIGH 30 
tPHL A or B to output Waveform 1 30 

ns 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/7 4LS138, 5138 

• Demultiplexing capability 
• Multiple input enable for 

easy expansion 
• Ideal for memory chip 

select decoding 
• Direct replacement for 

Intel 3205 

DESCRIPTION 

The '138 decoder accepts three binary 
weighted inputs (A0 , A 1 , A2) and when en
abled, provides eight mutually exclusive, 
active LOW outputs (0-7). The device fea
tures three Enable inputs: two active LOW 
(E1 , E2 ) and one active HIGH (E3 ). Every 
output will be HIGH unless E; and E;; are 
LOW and E3 is HIGH. This multiple enable 
function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) 
decoder with just four '138s and one in
verter. 

The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable inputs as the Data input and 
the remaining Enable inputs as strobes. 
Enable inputs not used must be perma
nently tied to their appropriate active 
HIGH or active LOW state. 

PIN CONFIGURATION 

1 ·0f·S Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS138 20ns 6.3mA 

745138 7ns 49mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :!: &%;TA =0°C to + 1o•c Vcc=SV :!:10%;TA= -ss•cto +12s•c 

Plastic DIP N74S138N • N74LS138N 

Plastic SO N74LS138D • N74$138D 

Ceramic DIP S54S138F . S54LS138F 

Flat pack S54S138W . S54LS138W 

LLCC S54LS138G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 541745 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 10LSul 

NOTE 
Where a 541745 unit load (Sul) is 50µA l1H and - 2.0mA lrL• and a 54/74LS unit load (LSul) is 20µA l1H and 
- 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 5 6 

15 14 13 12 11 10 

Vee= Pin 1& 
GND=Pln 8 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

LOGIC DIAGRAM 
Ao 

(1) ( I• Pin Number 
Vee• Pin 16 
QND•Pln8 

FUNCTION TABLE 

INPUTS 

E1 E2 E3 

H x x 
x H x 
x x L 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 

NOTES 
H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Ao 

x 
x 
x 
L 
H 
L 
H 
L 
H 
L 
H 

A1 

x 
x 
x 
L 
L 
H 
H 
L 
L 
H 
H 

54/7 4LS138, S138 

OUTPUTS 

A2 ii 1 2 3 4 5 6 7 
x H H H H H H H H 
x H H H H H H H H 
x H H H H H H H H 
L L H H H H H H H 
L H L H H H H H H 
L H H L H H H H H 
L H H H L H H H H 
H H H H H L H H H 
H H H H H H L H H 
H H H H H H H L H 
H H H H H H H H L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+ 7.0 +5.5 +7.0 +5.5 

l1N Input current -30 to - 30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

VouT Voltage applied to output In HIGH output state -0.5 to -0.5 to -0.5 to -0.5 to v . +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54/745 
PARAMETER UNIT 

Min Nam Max Min Nam Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current -400 -1000 µ,A 

Mil 4 20 mA 
loL LOW-level output current 

Com'I 8 20 mA 

Mil ~55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
NOTE 
V1L = + 0.7V MAX for 545 at TA= + 125"C only, 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/74LS138, 5138 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS138 54/74S138 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.5 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.7 3.4 2.7 3.4 v 

Vcc=MIN, 
Mil 0.25 0.4 0.55 v 

Vol LOW-level output voltage V1H=MIN, 
loL= MAX 

Com' I 0.35 0.5 0.5 v 
V1L=MAX loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.2 v 
Input current at maximum V1=5.5V 1.0 mA 

11 Input voltage Vee= MAX 
V1= 7.0V 0.1 mA 

l1H HIGH-level Input current Vee= MAX, V1=2.7V 20 50 µ,A 

V1=0.4V -0.4 mA 
l1L LOW-level Input current Vee= MAX 

V1=0.5V -2 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 -40 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 6.3 10 49 74 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro· 

prlate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

a. All typlcal values are at Vee= 5V, TA•25"C. 
3. los la teated with VouT• +o.sv and Vcc•Vcc 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short clrcuit 
should not exceed one second. 

4. To meaaure Ice. outputs must be enabled and open. 
5. Vol• + 0.45V MAX tor 545 at TA• + 12s•c only. 

VM = 1.3V for 54LSl74LS: VM = 1.SV tor all Other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174LS 54/74$ 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k0 CL=15pF, RL=2800 

Min Max Min Max 

tPLH Propagation delay Waveform 2 20 7 
tPHL Address to output 2 logic levels 41 10.5 

tPLH Propagation delay Waveform 1 27 12 

tPHL Address to output 3 logic levels 39 12 

tPLH Propagation delay Waveform 2 18 8 

tPHL Enable to output 2 log le levels 32 11 

tPLH Propagation delay Waveform 1 26 11 

tPHL Enable to output 3 logic levels 38 11 

UNIT 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS tor value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 = Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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54/7 4LS138, S138 

INPUT PULSE DEFINITIONS 

.._------tw------Oot AMP (V) 

.._------tw-----~Oot OV 

VM = 1.3V for 54LSJ74LS; VM = 1.5V tor all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplltudo Rop. Rote Pul11Wldth ITLH ITHL 

54174 3.0V 1MHz SOOns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5461746 3.0V 1MHz soons 2.5ns 2.5ns 



LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/7 4LS139, S139 

• Demultiplexing capability 
• Two independent 1 ·of·4 

decoders 
• Multifunction capability 
• Replaces 9321 and 93L21 

for higher performance 

DESCRIPTION 

The '139 is a high-speed, dual 1-of-4 de
coder/demultiplexer. This device has two 
independent decoders, each accepting 
two binary weighted inputs (A0 , A1) and 
providing four mutually exclusive active 
LOW outputs (0-3). Each decoder has an 
active LOW Enable (E). When E is HIGH, 
every output is forced HIGH. The Enable 
can be used as the Data input for a 1-of·4 

Dual 1 ·of-4 Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(Enable at 2 logic levels) {Total) 

74LS139 19ns 6.8mA 

74$139 Sns 60mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :1:5%;TA=0°Cto +10°c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74S139N • N74LS139N 

Plastic SO N74LS139D • N74S139D 

Ceramic DIP S54S139F . S54LS139F 

Flatpack S54S139W . S54LS139W 

LLCC S54LS139G 

demultiplexer application. INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PIN CONFIGURATION 

PINS DESCRIPTION 54/74$ 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 10LSul 

NOTE 
A 54/745 unit load (Sul) is 50µA l1H and - 2.0mA ltl• and a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

LOGIC SYMBOL 

2 3 

DECODER a 

4 5 6 7 

Vee =Pin 18 
GND= Pin 6 

15 14 13 

DECODERb 

12 11 10 9 

LOGIC SYMBOL (IEEE/IEC) 

a!! Ol DX 
1 3 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/7 4LS139, S139 

LOGIC DIAGRAM FUNCTION TABLE 

INPUTS OUTPUTS 

Vee •Pin 16 
GND•Pln 8 
( ) •Pin numbers 

E Ao 

H x 
L L 
L H 
L L 
L H 

H =HIGH voltage level 
L = LOW voltage level 

A1 ii 1 
x H H 
L L H 
L H L 
H H H 
H H H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S 

Vee Supply voltage 7.0 7.0 7.0 7.0 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5 to 
+7.0 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to 
+1 +5 +1 +5 

VouT Voltage applied to output in HIGH output state -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74LS 54/74S 

Min Norn Max Min Norn Max 

Mii 4.5 5.0 5.5 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 

V1H HIGH-level Input voltage 2.0 2.0 

Mii +0.7 +0.8 
V1L LOW-level Input voltage 

Com'I +0.8 +0.8 

l1K Input clamp current -18 -18 

101-1 HIGH-level output current -400 -1000 

Mil 4 20 
loL LOW-level output current 

Com' I 8 20 

Mii -55 + 125 -55 + 125 
TA Operating free-air temperature 

Com' I 0 70 0 70 

NOTE 
V1L = + 0.7V MAX for 54S at TA= + 125'C only. 
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2 3 

H H 
H H 
H H 
L H 
H L 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

p.A 

mA 

mA 

·c 
·c 



LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/74LS139, S139 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS139 54/748139 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H =MIN, V1L =MAX, Mil 2.5 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.7 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.25 0.4 0.55 v 

Vol LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.2 v 
fnput current at maximum V1=5.5V 1.0 mA 

11 input voltage Vee= MAX 
V1= 7.0V 0.1 mA 

llH HIGH-level Input current Vee= MAX, V1=2.7V 20 50 µA 

V1=0.4V -0.4 mA 
l1L LOW-level Input current Vee= MAX 

V1=0.5V -2 mA 

los 
Short-circuit output 

Vee= MAX -15 -100 -40 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 6.8 11 60 90 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typlcal values are at Vee= 5V, TA= 2s•c. 
3. los Is tested with VouT = + 0.5V and Vee= Vee 

MAX+ 0.SV. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. To measure tee• outputs must be enabled and open. 

5. VoL s + 0.45V MAX for 54S at TA. + 12s·c only. 

VM • 1 .3V lor 54LS/74LS: VM • 1.5V lor all other TTL tamlllH. 

Waveform 1 W1v1form 2 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74LS 54/74S 

PARAMETER TEST CONDITIONS CL• 15pF, RL • 2k0 CL•15pF, RL•2800 

Min Max Min Max 

tPLH Propagation delay Waveform 2 20 7.5 
tPHL Address to output 2 logic levels 33 10 

tPLH Propagation delay Waveform 1 29 12 
tPHL Address to output 3 logic levels 38 12 

tPLH Propagation delay Waveform 2 24 8 
tPHL Enable to output 2 logic levels 32 10 

UNIT 

ns 

ns 

ns 

4 



LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

VIN 

vcc 

VQUT 

D.U.T 

RL =Load resistor to Vee: see AC CHARACTERISTICS tm value. 

vcc 

0 

CL= Load capacitance includes Jig and probe cnpacitnnce; see AC CHARACTER IS· 
TICS for value. 

Ar= Termination resistance should be equal to Zrnrr of Pulse Generators 
D =Diodes are 1 N916, 1 N3064. or equivalent 
trLH• trHL Values should be less than or equal to the table entries. 
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54/74LS139, 5139 

INPUT PULSE DEFINITIONS 

AMP(V) 

14-~~~~~~tw~~~~~~~ OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH 'THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSi74LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

LINE DRIVER 

FUNCTION TABLE 

INPUTS 

A B 

x x 
x x 
x L 
L x 
H H 

K =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

c 
x 
L 
x 
x 
H 

D 

L 
x 
x 
x 
H 

PIN CONFIGURATION 

OUTPUT 

y 

H 
H 
H 
H 
L 

54/745140 

Dual Four-Input NANO 50-0hm Line Driver 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74S140 4ns 10mA (lccH) 
25mA (Iced 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee=SV :!:5%;TA=0°Cto +70°C Vee= sv = 10%; TA= -ss•c to + 12s0 c 

Plastic DIP N74S140N 

Ceramic DIP S54S140F 

Flatpaek S54S140W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 

A-D Inputs 2Sul 

y Output 30Sul 

NOTE 
Where a 54/74$ unit load (Sul) is 50µA 11H and - 2.0rnA Ill 

LOGIC SYMBOL 

1w 2 B y 
c 6 

4 
5 D 

10 B y 8 
gw 

12 c 
13 D 

LOGIC SYMBOL (IEEE/IEC) 

10 

12 

13 

&t> 
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LOGIC PRODUCTS 

LINE DRIVER 54/745140 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

JIN Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

VIH HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
IOL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'! 

NOTE 
VIL= + 0.7V MAX tor 545 at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

vee vcc 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 

trLH· trHL Values should be less than or equal to the table entries. 
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54S 74S UNIT 

7.0 7.0 v 
-0.5 to + 5.5 - 0.5 to + 5.5 v 
- 30 to + 5 -30 to + 5 mA 

- 0.5 to +Vee - 0.5 to +Vee v 
- 55 to + 125 0 to 70 'C 

54/745 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+ 0.8 v 
+0.8 v 
-18 mA 

-40 mA 

60 mA 

60 mA 

-55 + 125 'C 

0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

,__~~~~~tw·~~~~~--< OV 

VM = 1.3V lor 54LSl74LS; VM = 1.5V for all other TTL famllles. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulHWklth tnH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

LINE DRIVER 541745140 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/745140 

PARAMETER 
Typ2 Min Max 

1 Mil 2.5 3.4 

VoH HIGH-level output voltage 
V cc= MIN, V1L = MAX, loH = - 3mA J Com'I 2.7 3.4 

Vcc=MIN, V1L=0.5V, R0 =500toground 2.0 

l Mil 0.54 

Vol LOW·level output voltage Vee= MIN, V1H =MIN, loL =MAX J Com'I 0.5 

V1K Input clamp voltage Vee= MIN, l1=l1K -1.2 

11 
Input current at maximum 

Vee= MAX, V1= 5.5V 1.0 
input voltage 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 100 

l1L LOW·level input current Vee= MAX, V1=0.5V -4 

los 
Short-circuit output 

Vee= MAX -50 -225 
current3 

1 lccH Outputs HIGH 10 18 
Ice Supply current (total) Vee= MAX J lccL Outputs LOW 25 44 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under AC WAVEFORMS 

recommended oper8.Ung conditions for the applicable type. 
2. Ail typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with Vour= + o.sv and Vee= Vee MAX+ 0.5V. Not more than one WAVEFORM FOR INVERTING OUTPUTS 
• output should be shorted at a time and duration of the short circuit should not 

exceed 100 milllseconds. 
4. Vol= + 0.45V MAX for 54$ at TA= + 125°C only. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174$ 

PARAMETER TEST CONDITIONS CL= 50pF, RL = 931J 

Min Max 

tPLH Pro.pagaiion delay Waveform 1 
6.5 

tPHL 6.5 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

UNIT 

ns 

UNIT 

v 
v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

mA 

mA 
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LOGIC PRODUCTS 

DECODER/DRIVER 

• 80mA output drive 
capability 

• 15V output breakdown 
voltage 

• See '45 for 30V output 
voltage 

• See '42 for standard TTL 
outputs 

DESCRIPTION 

The '145 is a 1-of-10 decoder with Open 
Collector outputs. This decoder accepts 
BCD inputs on the A0 to A3 address lines 
and generates 10 mutually exclusive ac-
tive LOW outputs. When an input code 
greater than "9" is applied, all outputs are 

54/74145 

BCD-To-Decimal Decoder/Driver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7414~ 24ns 43mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +10°c Vcc=SV :t10%;TA= -ss•cto +12s 0 c 

Plastic DIP N74145N 

Plastic SO N74145D 

HIGH. This device can therefore be used INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
as a 1-of-8 decoder with A3 used as an ac
tive LOW enable. 

The '145 features an output breakdown 
voltage of 15V. This device is ideal as a 
lamp or solenoid driver. NOTE 

PINS 

All 

All 

DESCRIPTION ~4/74 

Inputs 1ul 

Outputs 12.5ul 

Where a 54174 unit load (ul) is understood to be 40µA liH and -1.6mA l1L 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

15 14 13 12 

Ao A1 A2 A3 BCD/DEC 
15 oo 

10 

14 
20 

2 30 

•O 
0 1 2 3 4 5 6 7 8 9 13 4 

so so 
2 3 4 5 6 7 9 10 11 10 

Vee =i Pin 16 12 8 
so 

GNO=Pin8 90 
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LOGIC PRODUCTS 

DECODER/DRIVER 

LOGIC DIAGRAM 

( ) =Pin number A3 
Vee= Pin 16 (12) 
GND =Pin 8 

Ao 
(15) 

(11) (10) (9) (7) (6) (5) (4) (3) (2) (1) 

ii 

FUNCTION TABLE 

A3 A2 A1 Ao 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

H =HIGH voltage levels 
l = LOW voltage levels 

0 

L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

1 2 3 4 5 

H H H H H 
L H H H H 
H L H H H 
H H L H H 
H H H L H 
H H H H L 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

VIN Input voltage -0.5 to + 5.5 -0.5 to+ 5.5 

l1N Input current -30 to + 5 -30 to+ 5 

Vour Voltage applied to output in HIGH output state -0.5to+15 - 0.5 to + 15 

TA Operating free-air temperature range -55to +125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER 

Min Nom Max 

Mil 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 

Mil + 0.8 
VIL LOW-level input voltage 

Com'I +0.8 

l1K Input clamp current -12 

VoH HIGH-level output voltage 15 

Mil 80 
loL LOW-level output current 

Com'I 80 

Mil -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 

54/74145 

6 7 8 9 

H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

4 

UNIT 

v 
v 

mA 

v 
'C 

UNIT 

v 
v 
v 
v 
v 

mA 

v 
mA 

mA 

'C 

'C 
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LOGIC PRODUCTS 

DECODER/DRIVER 54/74145 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

loH HIGH-level output current 
Vee= MIN, v,H= MIN, v,L= MAX, 

VoH=MAX 

Vee= MIN, l loL=BOmA 
VoL LOW-level output voltage V1H=MIN, 

l 10 L=20mA V1L=MAX 

VIK Input clamp voltage Vee= MIN, 11= l1K 

1, 
Input current at maximum 

Vee= MAX, V,= 5.5V input voltage 

l1H HIGH-level input current Vee= MAX, V,= 2.4V 

Ill LOW-level input current Vee= MAX, V1=0.4V 

Supply current3 (total) 1 Mil 
Ice Vee= MAX l Com'I 

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

recommended operating conditions for the applicable type. 

AC WAVEFORMS 

54174145 

Min Typ2 Max 

250 

0.5 0.9 

0.4 

-1.5 

1.0 

40 

-1.6 

43 62 

43 70 

2. All typical values are are V cc= SV, TA= 25 QC. WAVEFORM FOR INVERTING OUTPUTS 
3. Measure Ice with all inputs grounded and outputs open. 

VM = 1.3V for 54LSl74LS, VM = 1.5V for all other TTL families. 

Waveform 1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 1000 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 50 ns 

tPHL Address to output 50 
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UNIT 

µA 
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v 

v 

mA 
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LOGIC PRODUCTS 

DECODER/DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

VIN 

vee 

VQUT 

RT 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value 

vee 

CL= Load capacitance includes 11g and probe capa<:1tance; see AC CHAAACTERIS· 
TICS for value 

Ar= Termination resistance should be equal to Zour of Pulse Generators 

trLH• trHL Values should be less than or equal lo the table entries 

54/74145 

INPUT PULSE DEFINITIONS 

AMP(V) 

i--------tw OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulH Wktth fTLH 1THL 

54174 3.0V 1MHz 5-00ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 5-00ns 15ns 6ns 

54$/745 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

ENCODER 

• Encodes 10-line decimal 
to 4-line BCD 

• Useful for 1 O·position 
switch encoding 

• Used in code converters 
and generators 

DESCRIPTION 

The '147 9-input priority encoder accepts 
data from nine active-LOW inputs (11-19 ) 

and provides a binary representation on 
the four active-LOW outputs (A0-A3). A pri
ority is assigned to each input so that 
when two or more inputs are simultane
ously active, the input with the highest 
priority is represented on the output, with 
input line 19 having the highest priority. 

The device provides the 10-line-to-4-line 
priority encoding function by use of the 
implied decimal "zero." The "zero" is en
coded when all nine data inputs are HIGH, 
forcing all four outputs HIGH. 

PIN CONFIGURATION 

4-224 

54/74147 

10-Line-To-4-Line Priority Encoder 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74147 10ns 46mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= - ss•c to + 12s0 c 

Plastic DIP N74147N 

Ceramic DIP S54147F 

Flatpack S54147W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 

All Inputs 1ul 

All Outputs 10ul 

NOTE 
A 54/74 unit toad {ul) is understood to be 40µ:A liH and - 1.6mA Ill· 

LOGIC SYMBOL 

11 12 13 1 

14 

Vee =Pin 16 
GND =Pin 8 

LOGIC SYMBOL (IEEE/IEC) 

3 4 5 10 

HPRllBCD 



LOGIC PRODUCTS 

ENCODER 

LOGIC DIAGRAM 

( ) = Pin Numbers 

Vee =Pin 1& 
GND=Pln 8 

FUNCTION TABLE 

11 12 la 14 

H H H H 
x x x x 
x x x x 
x x x x 
x x x x 
x x x x 
x x x L 
x x L H 
x L H H 
L H H H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

INPUTS 

Is 

H 
x 
x 
x 
x 
L 
H 
H 
H 
H 

Is 17 la 19 Aa 

H H H H H 
x x x L L 
x x L H L 
x L H H H 
L H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 

ABSOLUTE MAXIMUM RA TINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

V1N Input voltage -0.5 to + 5.5 -0.5 to +5.5 

l1N Input current -30 to +5 -30 to +5 

Vour Voltage applied to output in HIGH output state -0.5to +Vee -0.5to +Vee 

TA Operating free-air temperature range -55to +125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER 

Min Norn Max 

Mil 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 

Mil +0.8 
V1L LOW-level input voltage 

Com' I +0.8 

i1K Input clamp current -12 

loH HIGH-level output current -800 

Mil 16 
loL LOW-level output current 

Com' I 16 

Mil -55 +125 
TA Operating free-air temperature 

Com'I 0 70 

54/74147 

OUTPUTS 

A2 A1 Ao 

H H H 
H H L 
H H H 
L L L 
L L H 
L H L 
L H H 
H L L 
H L H 
H H L 

4 

UNIT 

v 
v 

mA 

v 
·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

·c 
·c 

4-225 



LOGIC PRODUCTS 

ENCODER 54/74147 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER 

VoH HIGH-level output voltage 

Vol LOW-level output voltage 

VIK Input clamp voltage 

11 
Input current at maximum 
input voltage 

l1H HIGH-level input current 

Ill LOW-level input current 

los 
Short-circuit output 
current 3 

Ice Supply current4 (total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. 

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

3. 105 is tested with Vour= +o.sv and Vee= Vee 
MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Condition 1: Measure Ice with T7 grounded, other in
puts and outputs open. Condition 2: Measure Ice 
with all inputs and outputs open. 

TEST CONDITIONS' 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 

loH= MAX Com'I 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 

loL= MAX Com'I 

Vee= MIN, 11= l1K 

Vee= MAX, V1 = 5.5V 

Vee= MAX, V1=2.4V 

Vee= MAX, V1=0.4V 

Vee= MAX 

Vee= MAX l Condition 1 

Condition 2 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54/74147 

Typ2 
UNIT 

Min Max 

2.4 3.3 v 
2.4 3.3 v 

0.2 0.4 v 
0.2 0.4 v 

-1.5 v 

1.0 mA 

40 µA 

-1.6 mA 

-35 -85 mA 

50 70 mA 

42 62 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1 JV for 54LSl74LS. VM = 1.5V for all other TTL families VM = 1.JV for 54LSl74LS: VM = 1.5V tor all other TTL lam1l1es 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA= 25°C, Vee= 5.0V 

54174 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400fl UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 19 

tPHL Out-of-phase output 19 
ns 

tPLH Propagation delay 
Waveform 2 14 

tPHL In-phase output 11 
ns 



LOGIC PRODUCTS 

ENCODER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

Vee 

DEFINITIONS 

AL. Load resistor to Vee: see AC CHARACTERISTICS for value. 
CL• Load capacitance Includes Jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Rr zs Termination resistance should be equal to Zour of Pulse Generators. 
D ~Diodes are 1N916, 1N3084, or equivalent. 
trtH• trHL Values should be less than or equal to the table entries. 

54/74147 

INPUT PULSE DEFINITIONS 

-------tw------.. AMPM 

1+-------tw'~-----.. ov 
VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. Rate Pule• Width tnH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74L5 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.Sns 2.Sns 4 
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LOGIC PRODUCTS 

ENCODER 54/74148 

8·1nput Priority Encoder 

• Code conversions 
• Multi-channel D/A 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

converter 74148 10ns 38mA 

• Decimal·to·BCD converter 
• Cascading for priority ORDERING CODE 

encoding of "N"bits 
• Input Enable capability 
• Priority encoding

automatic selection of 
highest priority input line 

• Output Enable-active 
LOW when all inputs 

PACKAGES 

Plastic DIP 

Plastic SO 

Ceramic DIP 

Flatpack 

COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :t5%;TA=o•cto +1o•c Vee= sv :t 10%; TA= - ss•c to + 12s•c 

N74148N 

S54148F 

S54148W 

HIGH INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

• Group Signal output
active when any input is 
LOW 

DESCRIPTION 

The '148 8-input priority encoder accepts 
data from eight active-LOW inputs and 
provides a binary representation on the 
three active-LOW outputs. A priority is 
assigned to each input so that when two 
or more inputs are simultaneously active, 
the input with the highest priority is repre
sented on the output, with input line T7 

having the highest priority. 

A HIGH on the Enable Input (El) will force 
al I outputs to the inactive (HIGH) state and 

PIN CONFIGURATION 

4-228 

PINS DESCRIPTION 54/74 

To Input 1ul 

T,-T7 Inputs 2ul 

El Input 2ul 

All Outputs 10ul 

NOTE 
A 54174 unit load {ul) is understood to be 40µA 11H and - 1.6mA Ill· 

allow new data to settle without producing 
erroneous information at the outputs. 

A Group Signal (GS) output and an Enable 
Output (EO) are provided with the three 
data outputs. The GS is active-LOW when 

LOGIC SYMBOL 

10 11 12 13 1 2 3 4 

10 11 12 13 14 15 16 17 El 

EO Ao A1 A2 GS 

15 14 

Vee =Pin 16 
GND =Pin 8 

any input is LOW; this indicates when any 
input is active. The EO is active-LOW when 
all inputs are HIGH. Using the Enable Out
put along with the Enable Input allows 
priority encoding of N input signals. Both 
EO and GS are active-HIGH when the 
Enable Input is HIGH. 

LOGIC SYMBOL (IEEE/IEC) 

HPRl/BIN 
01210 

11211 

21212 

31213 
10 

41214 11 

51215 12 

13 
61216 14 
71217 15 

EN o:JV18 
16 
17 



LOGIC PRODUCTS 

ENCODER 

LOGIC DIAGRAM 

Vee .. Pin 1s 
ONO •Pini 

FUNCTION TABLE 

INPUTS 

El To T1 T2 
H x x x 
L H H H 
L x x x 
L x x x 
L x x x 
L x x x 
L x x x 
L x x L 
L x L H 
L L H H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

T3 14 

x x 
H H 
x x 
x x 
x x 
x L 
L H 
H H 
H H 
H H 

54/74148 

OUTPUTS 

Ts Ta 17 GS Ao A1 A2 EO 

x x x H H H H H 
H H H H H H H L 
x x L L L L L H 
x L H L H L L H 
L H H L L H L H 
H H H L H H L H 
H H H L L L H H 
H H H L H L H H 
H H H L L H H H 
H H H L H H H H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to +5.5 -0.5 to + 5.5 v 
l1N Input current -30 to + 5 -30 to + 5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to +125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µA 

Mil 16 mA 
loL LOW-level output current 

Com' I 16 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
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LOGIC PRODUCTS 

ENCODER 54/74148 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

Vee= MIN, V1H= MIN, v,L-= MAX, Mil 
VoH HIGH-level output voltage 

loH=MAX Com' I 

Vcc=MIN, v,H=MIN, v,L=;MAX, Mil 
VoL LOW-level output voltage 

loL=MAX Com'I 

VIK Input clamp voltage Vee= MIN, 11= 11K 

1, 
Input current at maximum 

Vcc=MAX, V1=5.5V 
input voltage 

T0 Input 
l1H HIGH-level input current Vee= MAX, V1= 2.4V 

Other inputs 

T0 input 
l1L LOW-level input current Vee= MAX, V1=0.4V 

Other inputs 

los 
Short-circuit output 
current3 

Ice Supply current4 (total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appro· 

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at Vcc=SV, TA=2s•c. 
3. los Is tested with Your= + 0.5V and v cc= v cc 

MAX+0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Condition 1: Measure Ice with To and Ei grounded, 
other inputs and outputs open. Condlrfon 2: Measure 
'cc with all Inputs and outputs open. 

Vcc=MA~ 

Condition 1 
Vee= MAX 

Condition 2 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54/74148 

Typ2 
UNIT 

Min Max 

2.4 3.3 v 

2.4 3.3 v 

0.2 0.4 v 

0.2 0.4 v 

-1.5 v 

1.0 mA 

40 µ.A 

80 µ.A 

-1.6 mA 

-3.2 mA 

-35 -85 mA 

40 60 mA 

35 55 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V for 54LS/74LS. VM = 1.5V for all other TTL families. VM = 1.3V for 54LS/74LS: VM= 1.5V for all other TTL tamilles. 

.Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 2, In-phase output 

15 
ns 

tPHL fn Input to An outputs 14 

tPLH fropagatlo~ delay Waveform 1, Out-of-phase output 
19 

ns 
tPHL In input to An outputs 19 

tPLH fropagatlof!.E_elay Waveform 1, Out-of-phase output 
10 

ns 
tPHL IN Input to EO output 25 

tPLH Propagation delay 
Waveform 2, In-phase output 

30 
ns 

tPHL Tn input to GS output 25 

tPLH ~opagatio'!_ delay 
Waveform 2, In-phase output 

15 
ns 

tPHL El input to An outputs 15 

tPLH Propagation delay 
Waveform 2, In-phase output 

15 
ns 

tPHL Ei input to EC output 30 

tPLH Propagation delay 
Waveform 2, In-phase output 

12 
ns 

tPHL Ei input to GS output 15 
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LOGIC PRODUCTS 

ENCODER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• ITHL Values should be less than or equal to the table entries. 

54/74148 

INPUT PULSE DEFINITIONS 

AMP (V) 

o+--~~~~~-•w~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wklth 'TLH 'THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

MULTIPLEXER 

• Select data from 16 
sources 

• Demultiplexing capability 
• Active-LOW enable or 

strobe 
• Inverting data output 

DESCRIPTION 

The '150 is a logical implementation of a 
single-pol'l, 16-position switch with the 
switch position controlled by the state of 
four Select inputs, S0 , S1 , S2 , S3 . The 
Multiplexer output (Y) inverts the selected 
data. The Enable input (E) is active-LOW. 
When Eis HIGH the Y output is HIGH re-

54/74150 

16-lnput Multiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74150 17ns 40mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +1o•c Vcc=SV :t10%;TA= -ss•cto +125°C 

Plastic DIP N74150N 

gardless of all other inputs. In one pack- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
age the '150 provides the ability to select 
from 16 sources of data or control infor
mation. 

PIN CONFIGURATION 

4-232 

PINS DESCRIPTION 54/74 

All Inputs 1ul 

y Output 10ul 

NOTE 

A 54/74 unit load (ul) is understood to be 40µA 11H and ·- 1.6mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

8 7 6 5 4 3 2 1 23 22 21 20 19 18 17 16 

Vee = Pin 24 
GND =Pin 12 

10 



LOGIC PRODUCTS 

MULTIPLEXER 

LOGIC DIAGRAM 

FUNCTION TABLE 

Sa 52 S1 SoE Do D1 

x x x X H x 
L L L L L L 
L L L L L H 
L L L H L X 
L L L H L X 
L L H L L X 
L L H L L X 
L L H H L X 
L L H H L X 
L H L L L X 
L H L L L x 
L H L H L X 
L H L H L X 
L H H L L X 
L H H L L X 
L H H H L X 
L H H H L X 
H L L L L X 
H L L L L X 
H L L H L X 
H L L H L X 
H L H L L x 
H L H L L x 
H L H H L x 
H L H H L x 
H H L L L x 
H H L L L x 
H H L H L x 
H H L H L x 
H H H L L x 
H H H L i't- x 
H H H H L x 
H H H H L x 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

54/74150 

(II .. "' 
.., .., 

·~ 
, . ,. '" "" "" 1211 (2Gl (11) ,,., <m ,,. ''" ··~ 

C13t tn 

'V ..,;,, 7 'I 7 ..,,. 

7f~ 71'17 ~~ 
IL [L -

IL fil [ IL fil lllL [JI. 

J_/Ll ~ QJ'?JJJJ 
:Ill 

uw l1llJl 
I )•l'tnNumbe,. 
Vcc•Pln24 

··~ GND•Pln12 v 

4 
INPUTS OUTPUT 

D2 Da D4 Ds De D1 De Ds D1o D11 D12 D1a D14 D1s y 

x x x x x x x x x x x x x x H 
x x x x x x x x x x x x x x H 
x x x x x x x x x x x x x x L 
x x x x x x x x x x x x x x H 
x x x x x x x x x x x x x x L 
L x x x x x x x x x x x x x H 
H x x x x x x x x x x x x x L 
x L x x x x x x x x x x x x H 
x H x x x x x x x x x x x x L 
x x L x x x x x x x x x x x H 
x x H x x x x x x x x x x x L 
x x x L x x x x x x x x x x H 
x x x H x x x x x x x x x x L 
x x x x L x x x x x x x x x H 
x x x x H x x x x x x x x x L 
x x x x x L x x x x x x x x H 
x x x x x H x x x x x x x x L 
x x x x x x L x x x x x x x H 
x x x x x x H x x x x x x x L 
x x x x x x x L x x x x x x H 
x x x x x x x H x x x x x x L 
x x x x x x x x L x x x x x H 
x x x x x x x x H x x x x x L 
x x x x x x x x x L x x x x H 
x x x x x x x x x H x x x x L 
x x x x x x x x x x L x x x H 
x x x x x x x x x x H x x x L 
x x x x x x x x x x x L x x H 
x x x x x x x x x x x H x x L 
x x x x x x x x x x x x L x H 
x x x x x x x x x x x x H x L 
x x x x x x x x x x x x x L H 
x x x·x x x x x x x x x x H L 
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LOGIC PRODUCTS 

MULTIPLEXER ; '54174150 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 5.5 -0.5 to + 5.5 v 
l1N Input current -30 to + 5 -30 to + 5 mA 

Your Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
V1L LOW-level input voltage 

Com' I +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µ.A 

Mii 16 mA 
IOL LOW-level output current 

Com'I 16 mA 

Mii -55 +125 •c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74150 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H =MIN, V1L =MAX,, Mii 2.4 3.4 v 
VoH HIGH-level output voltage 

loH=MAX Com' I 2.4 3.4 v 
Vee= MIN, V1H= MIN, V1L= MAX, Mil 0.2 0.4 v 

VoL LOW-level output voltage 
loL= MAX Com' I 0.2 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

V cc= MAX, V1 = 5.5V 1.0 mA 
input voltage 

i1H HIGH-level Input current Vee= MAX, V1= 2.4V 40' µ.A 

l1L LOW-level input current Vee= MAX, V1=0.4V -1.6 mA 

Short-circuit output Mil -20 -55 mA 
los current3 Vee= MAX 

Com' I -18 -55 mA 

Ice Supply current4 (total) Vee= MAX 40 68 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AlltypicalvaluasareatVcc=SV, TA=25°C. 
3. 105 is tested with VouT"' +0.5V and Vcc=Vcc MAX+O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
4. Measure Ice with E. So-S3 inputs at 4.5V, all other inputs and outputs open. 
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LOGIC PRODUCTS 

MULTIPLEXER 54/74150 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V !or 5•LS17CLS, VM = 1.5V for all other TTL fam1!1es. VM"" 1.3V lc.r 54LS/74LS. VM • 1.5V for all other TTL families 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL=15pF, RL=4000 

Min Max 

tPLH Propagation delay 
Waveform 1 

35 
tPHL Select to Y output 33 

tPLH Propagation delay 
Waveform 2 

24 

tPHL Enable to v output 30 

, tPLH Propagation delay 
Waveform 1 

14 

tPHL Data to Y output 20 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

VIN VOUT 

vcc 

D 

UNIT 

ns 

ns 

ns 

INPUT PULSE DEFINITIONS 

..... ~~~~~tw~~~~~ ....... 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL famllles. 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes Jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or eciutvalent. 
trLH• trHL Values should be less than or equal to the table entries. 

FAMILY 

54174 

54LSl74LS 

54Sl74S 

INPUT PULSE REQUIREMENTS 

Amplltude Rep. Rate PUIHWkHh ITLH 

3.0V 1MHz 500ns 7ns 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.Sns 

AMP(V) 

OV 

'THL 

7ns 

ens 
2.!Sns 
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LOGIC PRODUCTS 

MUL TIPLEXER5 

• Multifunction capability 
• Complementary outputs 
• See '251 for 3-state 

version 

DESCRIPTION 

The '151 is a logical implementation of a 
single-pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs, S0, S1, S2. True (Y) 
and Complement (Y) outputs are both pro
vided. The Enable input (E) is active LOW. 
When Eis HIGH, the Y output is HIGH and 
the Y output is LOW, regardless of all 
other inputs. The logic function provided 
at the output is: 

Y= E·(l0·S0·S1•S2+ 11·So·S1•S2 
+ 12•S0•S1·S2+ l3•So•S1•S2 
+ l4•S"o·S"1·S2+ l5•So•S"1·S2 
+ 16·S0•S1•S2+ lrS0·S1•S2). 

In one package the '151 provides the abil· 
ity to select from eight sources of data or 
control information. The device can pro
vide any logic function of four variables 
and its negation with correct manipula
tion. 

PIN CONFIGURATION 

54/7 4151, 15151; 5151 

8-lnput Multiplexer 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(Enable to Y) (Total) 

74151 18ns 29mA 

74LS151 12ns 6mA 

74S151 9ns 45mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vcc=5V :t5"1o;TA=0°Cto +70°C Vee= sv :t 10"/o; TA= - ss•c .to + 12s•c 

Plastic PIP N74151N . N74LS151N 
N74S151N .. 

Plastic SO N74LS'510 • N74S151D .. 
S54151F . S54LS151F 

Ceramic DIP S54S151 F 

S54151W . S54LS151W 
Flat pack S54S151W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

All Inputs 1ul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µ.A l1H and - 1.6mA !IL• and a 54/745 unit load (Sul) is SOµA l1H and 
- 2.0mA llL• and a 54/74LS unit load (LSul) Is 20µ.A l1H and - 0.4mA t1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

7 4 3 2 1 15 14 13 12 

1.llllllll 
E lo 11 12 13 14 15 le 17 

11 .., So 

10.., s, 

9.., 52 
y y 

1 1 
Vee ~Pin 1e EN 
GND•Pln 8 



LOGIC PRODUCTS 

MULTIPLEXERS 

LOGIC DIAGRAM 

(8) 

E (7) 

Vee• Pin 18 
GND•Pln8 
( ) ,. Pin numbers 

FUNCTION TABLES 

E S2 

H x 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

S1 

x 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

So lo 

x x 
L L 
L H 
H x 
H x 
L x 
L x 
H x 
H x 
L x 
L x 
H x 
H x 
L x 
L x 
H x 
H x 

lo 
(4) 

11 

x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

11 

INPUTS 

(3) 

12 

x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

12 

(2) 

13 

x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 
x 
x 

13 

14 

x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 
x 
x 

(1) 

y 

Is 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 
x 
x 

54/7 4151, LS151, 5151 

14 

(15) 

Is 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 
x 
x 

15 le 
(14) 

17 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
L 
H 

17 

(13) (12) 

OUTPUTS 

y y 

H L 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
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LOGIC PRODUCTS 

MULTIPLEXERS 54/74151, LS151, 5151 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

VIN Input voltage -0.5 to 
+5.5 

l1N Input current -30 to 
+5 

VouT 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'! 0 

NOTE 
VIL= + 0.7V MAX FOR 548 at TA= + 125'C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value. 

vee 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+7.0 +5.5 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 +1 +5 

-0.5 to -o.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 o to 70 

54174 54/74LS 54/74S 

Nom Max Min Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 +0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-800 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 +125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

i--~~~~~tw'~~~~~ ... 

VM = 1.3V for 54LS/74LS: VM = i.sv for atl other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rtp. Rott PulHWldlh ITLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHA~ACTERIS· 54/74 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be e(lua1 to ZouT of Pulse Generators. 
0 = O!odes are i N9i6, 1 N3064, or eciuivalent. 
trLH· 'THL Va!ues stiould be less ttian or equal to the table entries. 

4-238 

54LS/74LS 

54$/74$ 

3.0V 1MHz SOOns 15ns 

3.0V 1MHz SOOns 2.5ns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

/LA 

mA 

mA 

·c 
•c 

AMP(V) 

DY 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

MULTIPLEXERS 54/74151,LS151,S151 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54174151 54/74LS151 54/74S151 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH-level Vee= MIN, v,H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 

OH output voltage v,L = MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 0.55 v 
V LOW-level 

V1H= MIN, 
loL= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 v 
OL output voltage 

V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v 
voltage 

Input current V1 = 5.5V 1.0 1.0 mA 
1, at maximum Vee= MAX 

input voltage V1=7.0V 0.1 mA 

HIGH-level V1=2.4V 40 µA 
l1H input current Vee= MAX 

V1=2.7V 20 50 µA 

LOW-level V1 = 0.4V - 1.6 -0.4 mA 
l1L input current Vee= MAX 

V1=0.5V -2.0 mA 

Short-circuit Mil -20 -55 -20 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com'I -18 -55 -20 -100 -40 -100 mA 

Ice 
Supply eurrent4 

Vee= MAX 29 48 6 10 45 70 mA 
(total) 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro· 

prlate value specified under recommended operating 
condltlona for the appllcable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

2. All typical values are at V cc=-= 5V, TA• 25'C. 
3. los lo tested with Vour= +0.5V and Vcc•Vcc 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one aecond. 

4. Meaoure lcc on the 54/74151 with Ir and So-S2 at 
4.5V, all other Inputs and outpute open. 
Measure Ice on the 54/74LS151 and 54/745151 wlth 
all Inputs at 4.5V and outputs open. 

5. VoL· +0.45V MAX tor54S at TA•+ 125'C only. 

AC CHARACTERISTICS TA=25'C, Vee=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveform 2 

tPHL Select to Y output 

tPLH Propagation delay 
Waveform 1 

IPHL Select to V output 

tPLH Propagation delay 
Waveform 1 

tPHL Enable to Y output 

tPLH Propagation delay 
Waveform 2 

tPHL Enable to Y output 

IPLH Propagation delay 
Waveform 2 

tPHL Data to Y output 

tPLH Propagation delay 
Waveform 1 

tPHL Data to Y output 

Waveform 2 

VM • 1.3V for 54LS174LS: VM • 1 5V lor all other TTL lamlllu 

54174 54LS/74LS 54S/74S 

CL• 15pF, RL • 4000 CL'"' 15pF, RL = 2k0 CL= 1SpF, RL = 2800 UNIT 

Min Max Min Max Min Max 

52 43 18 
30 30 18 

ns 

35 23 15 
33 32 13.5 

ns 

52 42 16.5 
30 32 18 

ns 

24 24 13 
30 30 12 

ns 

29 32 12 
24 26 12 

ns 

20 21 7.0 
14 20 7.0 

ns 
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LOGIC PRODUCTS 

MULTIPLEXERS 

• Non-inverting outputs 
• Separate Enable for each 

section 
• Common Select inputs 
• See '253 for 3·State 

version 

DESCRIPTION 

The '153 is a dual 4-input multiplexer that 
can select 2 bits of data from up to four 
sources under control of the common Se
lect inputs (S0 , S1 ). The two 4-input multi· 
plexer circuits have individual active LOW 
Enables (E8 , Eb) which can be used to 
strobe the outputs independently. Out· 
puts (Y •• Yb) are forced LOW when the cor· 
responding Enables (E8 , Eb) are HIGH. 

The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two Select 
inputs. The logic equations for the out· 
puts are shown below. 

Yb= Eb•(lob•S1·S0+ 111;·S1•S0 
+ l2b•S1•So+ l3b•S1•So) 

The '153 can be used to move data to a 
common output bus from a group of regis
ters. The state of the Select inputs would 

PIN CONFIGURATION 

4·240 

54/74153, LS153, 5153 

Dual 4·Line To 1-Line Multiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 
-t---

74153 18ns 36mA 

74LS153 18ns 
--+· 

6.2mA . 
74S153 9ns 45mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV >:5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= -ss•c to + 12s•c 

N74153N . N74LS153N 
Plastic DIP 

N74S153N 
------

Plastic SO N74LS153D • N74S153D 

Ceramic DIP S54153F . S54LS153F 
S54S153F 

---t-· 
Flat pack S54153W . S54LS153W 

S54S153W 

LLCC S54S153G • S54LS153G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

All Inputs 1ul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA l1H and - 1.6mA Ill• a 54/745 unit load (Sul) is 50µA l1H and 
- 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µA liH '1,nd - 0.4mA Ill· 

;. 

determine the particular register from vice can generate two functions or three 
which the data came. An alternative appli· . variables. This is useful for implEimenting 
cation is as a function generator. The de· highly irregular random logic. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 8 5 4 3 10 11 12 13, 15 14 

Ea 101 l1a 121 131 lob l1b l2b l3b Eb 

14 So 

S1 

v, Yb 

Vcc•Pln 1s 
GND•Pln8 



LOGIC PRODUCTS 

MULTIPLEXERS 54/74153, LS153, 5153 

LOGIC DIAGRAM FUNCTION TABLE 

e. 'oai tz1 13, S1 so lob l1b l3b Eb SELECT INPUTS INPUTS (a orb) OUTPUT 
(1) (8) 

111 
(5) (4) (3)1 (2) (1~) (10) (11) (13) (151 So S1 E lo 11 12 13 y 

Vcc=Pln 1s 
GNO=Pln8 

x x 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

H =HIGH voltage level 
l = LOW vottage level 
X = Don't care 

H 
L 
L 
L 
L 
L 
L 
L 
L 

x x x x 
L x x x 
H x x x 
x L x x 
x H x x 
x x L x 
x x H x 
x x x L 
x x x H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 

VIN Input voltage -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+5.5 + 7.0 +5.5 +5.5 +7.0 +5.5 

f1N Input current 
-30 to -30 to -30 to -30 to -30 to -30 to 

+5 +1 +5 +5 +1 +5 

Your 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to +125 o to 70 

RECOMMENDED OPERATING CONDITIONS 
54/74 54/74LS 54/74S 

PARAMETER 
Min Nom Max Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 2.0 2.0 

Mil +0.8 +0.7 +0.8 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 

f1K Input clamp current -12 -18 -18 

foH HIGH-level output current -800 -400 -1000 

Mil 16 4 20 
loL LOW-level output current 

Com'! 16 8 20 

Mil -55 + 125 -55 + 125 -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 0 70 0 70 

NOTE 
V1L = +0.7V MAX for 545 at TA= + 12s·c only. 

L 
L 
H 
L 
H 
L 
H 
L 
H 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

,,.A 

mA 

mA 

·c 
•c 
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LOGIC PRODUCTS 

MULTIPLEXERS 54/74153, LS153; 5153 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174153 54174LS153 54/74S153 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH·level Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage v,L =MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 0.55 v 
V LOW-level loL=MAX 

OL output voltage V1H=MIN, Com' I 0.2 0.4 0.35 0.5 0.5 v 
V1L=MAX, loL=4mA 74LS 0.25 0.4 v 

VIK 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v 
voltage 

Input current V1=5.5V 1.0 1.0 mA 
1, at maximum Vee= MAX 

Input voltage V1=7.0V 0.1 mA 

HIGH-level V1=2.4V 40 µA 
l1H input current Vee= MAX 

V1=2.7V 20 50 µA 

LOW-level V1=0.4V -1.6 -0.4 mA 
l1L input current Vee= MAX 

V1=0.5V -2.0 mA 

Short-circuit Mil -20 -55 -20 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com'I -18 -57 -20 -100 -40 -100 mA 

Supply current4 
Vee= MAX 

Mil 36 52 6.2 10 45 70 mA 
Ice (total) Com' I 36 60 6.2 10 45 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value epeclflad under recom-mended operating conditions for the applicable type. 
2. AH typical values are at Vee= 5V, TA= 25•c. 
3. los Is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with all Inputs grounded and all outputs open. 

5. Vol=+ 0.45V MAX for 545 at TA= + 125'C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174 54/74LS 54174S 

PARAMETER TEST CONDITIONS CL• 30pF, RL • 4000 CL=15pF, RL•2k0 CL= 15pF, RL • 2800 UNIT 

Min Max Min Max Min Max 

tPLH Propagation delay 
Waveform 2 34 29 18 

ns 
tPHL Select to output 34 38 18 

tPLH Propagation delay 
Waveform 1 30 24 15 

ns 
tPHL Enable to output 23 32 13.5 

tPLH Propagation delay 
Waveform 2 18 15 9.0 ns 

tPHL Data to output 23 26 9.0 
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LOGIC PRODUCTS 

MULTIPLEXERS 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

VM • 1.3V for 54LS/74LS, VM .1.sv lor au other TTL families. 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 114174 TOTEM·POLE OUTPUTS 

vee 

D 

DEFINITIONS 

RL •Load realator to Vee: oee AC CHARACTERISTICS for value. 
CL• Loed capac1t1nce includes jig and probe capacitance; see AC CHARACTERIS. 

TICS for value. 
Ar• Termination re111tance should be equal to lour of Pulse Generators. 
D • DIOdea are 1N918, 1N3084, or equivalent 
trLH• trHL Valun should bl leu than or equal to the table entries. 

54/74153, LS153, 5153 

WAVEFORM FOR NON·INVERTING OUTPUTS 

VM.:s 1.3V for 54LSl74LS: VMa 1.5V for all other TTL fam1has. 

Waveform 2 

4 
INPUT PULSE DEFINITIONS 

AMP(V) 

i-~~~~~1w,~~~~~-., ov 
VM = 1.3V tor 54LS/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Ampllude Rep. Rote PulaeWllllll ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSf7~LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 2.Sns 2.Sns 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXERS 54/74154, LS154 

• 16·1ine demultiplexing 
capablllty 

• Mutually exclusive 
outputs 

• 2·1nput enable gate for 
strobing or expansion 

DESCRIPTION 

The '154 decoder accepts four active 
HIGH binary address inputs and provides 
16 muti.ially exclusive active LOW outputs. 
The 2-lnput enable gate can be used to 
strobe the decoder to eliminate the normal 
decoding "glitches" on the outputs, or it 
can be used for expansion of the decoder. 
The enable gate has two AND'ed Inputs 
which must be LOW to enable the outputs. 

The '154 can be used as a 1-of-16 demulti
plexer by using one of the enable Inputs 
as the multiplexed data input. When the 
other enable Is LOW, the addressed out
put will follow the state of the applied 
data. 

PIN CONFIGURATION 

1 ·of.16 Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (TotaQ 

74154 21ns 34mA 

74LS154 15ns 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:s%;TA=o•c10 +1o•c Vee= sv :1: 10%; TA• -ss•c to + 12s•c 

Plastic DIP N74154N . N74LS154N 

Ceramic DIP S54154F . S54LS154F 

Flatpack S54154W . S54LS154W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 54/74LS 

All Inputs 1ul 1LSul 

All Ouputs 10ul 10LSul 

NOTE 
Where a54f74 unit load (ul) Is understood to be40,11A l1H and - 1.BmA ltl• and a 54174LS unit load (LSul) is2014A l1H and 

-0.4mA l1L· 

LOGIC SYMBOL 

23 22 21 20 

0 1 2 3 4 5 8 7 8 9 10 1112 1314 15 

1 2 3 4 s 8 7 8 9 10 111314 151817 

Vee= Pin 24 
GND=Pln 12 

LOGIC SYMBOL (IEEE/IEC) 

23 

22 

21 

20 

o} DX 

G~ 
15 

3 



LOGIC PRODUCTS 

DECODER/DEMULTIPLEXERS 

LOGIC DIAGRAM 

Vcc•Pln24 
ONO•Pln 12 
! J• Plnnum1M11 

54/74154, LS154 

FUNCTION TABLE 

INPUTS OUTPUTS 

Eo E, Aa A2A, Ao 0 1 2 3 4 5 8 7 8 9 10 1112131415 

L H x x x 
H L x x x 
H H x x x 
L L L L L 
L L L L L 
L L L L H 
L L L L H 
L L L H L 
L L L H L 
L L L H H 
L L L H H 
L L H L L 
L L H L L 
L L H L H 
L L H L H 
L L H H L 
L L H H L 
L L H H H 
L L H H H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

X HHHHHHHHHHH H H H H H 
X HHHHHHHHHHH H H H H H 
X HHHHHHHHHHH H H H H H 
L LHHHHHHHHHH H H H H H 
HHLHHHHHHHHH H H H H H 
L HHLHHHHHHHH H H H H H 
H HHHLHHHHHHH H H H H H 
L HHHHLHHHHHH H H H H H 
H HHHHH LHHHH H H H H H H 
L HHHHHH LHHH H H H H H H 
H HHHHHHHLHH H H H H H H 
L HHHHHHHHLH H H H H H H 
HHHHHHHHHHLHHHHHH 
L HHHHHHHHHH L H H H H H 
H HHHHHHHHHH H L H H H H 
L HHHHHHHHHH H H L H H H 
H HHHHHHHHHH H H H L H H 
L HHHHHHHHHH H H H H L H 
H HHHHHHHHHH H H H H H L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

v,"' Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+5.5 +7.0 +5.5 + 7.0 

1,"' Input current -30 to -30 to -30 to -30 to mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state -0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 t.o + 125 0 to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 p.A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 +125 -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 0 70 •c 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXERS 54/7 4154, · LS154 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwiSEI noted.) 

PARAMETER TEST CONDITIONS1 
Min 

Vee= MIN, V1H= MIN, V1L=MAX Mil 2.4 
VoH HIGH-level output voltage 

VoL LOW-level output voltage 

V1K Input clamp voltage 

Input current at maximum 
11 Input voltage 

l1H HIGH-level input current 

l1L LOW-level input current 

Short-circuit output 
los current3 

Ice Supply current4 (total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appro· 

prlate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at Vee= 5V, TA= 25~c. 
3. tos is tested with VouT= +D.5V and Vee= Vee 

MAX+O.SV. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure Ice with all inputs grounded and all outputs 
open. 

loH=MAX Com' I 2.4 

Vee= MIN, 
Mil 

loL=MAX 
V1H=MlN I Com' I 
V1L=MAX loL=4mA 74LS 

Vee= MIN, 11= l1K 

V1=5.5V 
Vee= MAX 

V1=7.0V 

V1=2.4V 
Vee= MAX 

V1=2.7V 

Vcc=MAX, V1=0.4V 

Mil -20 
Vee= MAX 

Com'I -16 

Mil 
Vee= MAX 

Com' I 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54174154 54174LS154 

Typ2 Typ2 
UNIT 

Max Min Max 

3.4 2.5 3.4 v 
3.4 2.7 3.4 v 
0.2 0.4 0.25 0.4 v 
0.2 0.4 0.35 0.5 v 

0.25 0.4 v 
-1.5 -1.5 v 
1.0 mA 

0.1 mA 

40 ,,A 

20 ,,A 

-1.6 -0.4 mA 

-55 -15 -100 mA 

-57 -15 -100 mA 

34 49 9 14 mA 

34 56 9 14 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V tor 54LSl74LS, VM= 1.51/ for a!\ other TTL families. VM"" 1.3V tor 54LSl74LS: VM= 1.SV for all other TT:.. families. 

Waveform 1 Waveform2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54174LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=4000 CL= 15pF, RL = 2k0 UNIT 

Min Max Min Max 

IPLH Propaqation delay 
Waveform 1 

36 36 
ns 

tPHL Address to output 33 33 

tPLH Propagation delay 
Waveform 2 

30 30 

tPHL Enable to output 27 27 
ns 
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LOGIC PRODUCTS 

DECODER/DEMULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value 

Rr =Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

54/74154, LS154 

INPUT PULSE DEFINITIONS 

AMP(V) 

..... ~~~~~-tw~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. R•t• Pul1e Width 'TLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz SOOns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/7 4155, LS155 

• Common Address inputs 
• True or complement data 

demultiplexing 
• Dual 1 ·of-4 or 1-of-8 

decoding 
• Function generator 

applications 

DESCRIPTION 

The '155 is a Dual 1-of-4 Decoder/Demulti
plexer with common Address inputs and 
separate gated Enable inputs. Each de
coder section, when enaoled, will accept 
the binary weighted Address input (A0 , A1 ) 

and provide four mutually exclusive 
active-LOW outputs (0-3). When the en
able requirements of each decoder are not 
met, all outputs of that decoder are HIGH. 

Both decoder sections have a 2-input en
able gate. For decoder "a" the enable gate 
requires one active-HIGH input ana one 
active-LOW input (E8 °E0 ). Decoder "a" can 
accept either true or complemented data 
in demultiplexing applications, by using 
the E8 or Ea inputs respectively. The 
decoder "b" enable gate requires two 
active·LOW inputs (Eb-Eb). The device can 
be used as a 1-of-8 decoder/demultiplexer 
by tying Ea to Eb and relabeling the com
mon connection address as (A2 ); forming 
the common enable by connecting the re
maining Eb and E0 . 

PIN CONFIGURATION 

'· 
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Dual 2-Line To 4-Line Decoder/Demultiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 
I-· 

74155 18ns 25mA 

74LS155 17ns 6.1mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :!:5%;TA=O'Cto +70'C Vcc=SV :!:10%;TA= -55'Cto +125'C 

P!astic DIP N74155N . N74LS155N 

Plastic SO N74LS155D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 10LSul 
~-

NOTE 

Where a 54i74 unit load (ul) is understood to be40µA 11H and - 1.6mA ltl• anda54/74LS unit load (LSul) is 20µ,A 11H and 

- 0.4mA Ill 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

13 

1 2 13 3 14 15 

E Ao Ao 

7 6 5 4 9 10 11 12 

Vee= Pin 16 

GNU= Pin 8 



LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

LOGIC DIAGRAM 

Ao A1 Vee =Pin 16 Eb Eb 

~(1-) +--(-~---.-(-13)_.._._-+-(3)-~-·-N-D•_P_lo _· -~· • ~"" 

1i, '· 

FUNCTION TABLE 

ADDRESS 
ENABLE 

Ao A, Ea 

x x L 
x x x 
L L H 
H L H 
L H H 
H H H 

H= HIGH voltage level 
L = LOW voltage level 
X =Don't care 

"a" 

Ea 

x 
H 
L 
L 
L 
L 

54/74155, LS155 

OUTPUT ENABLE OUTPUT 
"a" "b" "b" 

0 1 2 3 Eb Eb 0 1 2 3 
H H H H H x H H H H 
H H H H x H H H H H 
L H H H L L L H H H 
H L H H L L H L H H 
H H L H L L H H L H 
H H H L L L H H H L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

Your Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 + 0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 µA 

Mil 16 4 mA 
IOL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54174155, LS155 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74155 54/74LS155 

PARAMETER UNIT 
Min Typ2 Max Min Typ2 Max 

Vee= MIN, v,H=MIN, v,L=MAX Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

Input current at maximum V1= 5.5V 1.0 mA 
1, 

input voltage Vee= MAX 
V1= 7.0V 0.1 mA 

V1 = 2.4V 40 µA 
l1H HIGH-level input current Vee= MAX 

V1=2.7V 20 µA 

Ill LOW-level input current Vee= MAX, V1= 0.4V - 1.6 -0.4 mA 

Short-circuit output Mil -20 -55 -15 -100 mA 
los current3 Vee= MAX 

Com'I -18 -57 -15 -100 mA 

Supply current4 (total) 
Mil 25 35 6.1 10 mA 

Ice Vee= MAX 
Com'I 25 40 6.1 10 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. AH typical values are at Vee= 5V, TA= 25 °C 
3. log is tested with Your= +0.5V and Vcc=Vcc 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure lee with A 1, Ao and Ea inputs at 4.5V, and 
Eb, Ea inputs grounded, and outputs open. 

VM = 1.3V for 54LSl74LS: VM =- 1.5V for all other TTL families 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400!.l CL= 15pF, RL = 2k!.l 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 

32 26 
tPHL Address to output 32 30 

tPLH Propagation delay 
Waveform 2 

20 15 
tPHL Ea or Eb to output 27 30 

IPLH Propagation delay 
Waveform 1 

24 27 
tPHL Ea to output 30 27 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENEAATOA 

vee 

AL= Load resistor to VGc; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 = Diodes are 1 N916, 1 N3064, or equivalent. 
trLH· trHL Values should be fess than or equal to the table entries. 

54/74155, LS155 

INPUT PULSE DEFINITIONS 

AMP(V) 

,_.------•w-----~~ ov 
VM = 1.3V tor 54LS/74LS; VM = 1 .5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplllude Rep. Rate PulHWldth 'TLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns Sns 

5451745 3.0V 1MHz 500ns 2.5ns 2.Sns 4 -----

4-251 



LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/74156, LS156 

• Common Address inputs 
• True or complement data 

demultiplexing 
• Dual 1 ·of·4 or 1 ·of·8 

decoding 
• Function generator 

applications 
• Outputs can be tied 

together 

DESCRIPTION 

The '156 is a Dual 1-of-4 Decoder/Demulti
plexer with common Address inputs and 
gated Enable inputs. Each decoder sec
tion, when enabled, will accept the binary 
weighted Address inputs (A0, A1) and pro
vide four mutually exclusive active-LOW 
outputs (0-3). When the enable re
quirements of each decoder are not met, 
all outputs of that decoder are HIGH. 

Both decoder sections have a 2-input en
able gate. For decoder "a" the enable gate 
requires one active-HIGH input and one 
active-LOW input (Ea• Eal· Decoder "a" can 
accept either true or complemented data 
in demultiplexing applications, by using 
the Ea or Ea inputs respectively. The de
coder "b" enable gate requires two active
LOW inputs (Eb'Eb). The device can be 
used as a 1-of-8 decoder/demultiplexer by 
tying Ea to ~band relabeling the common 
connection address as (A2); forming the 
common enable by connecting the remain
ing Eb and Ea. 

PIN CONFIGURATION 
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Dual 2·Line To 4·Line Decoder/Demultiplexer 
(Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74156 20ns 25mA 

74LS156 31ns 6.1mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vcc=SV :1:5%;TA=o•cto +1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74156N . N74LS156N 

Plastic SO N74LS156D 

Ceramic DIP S54LS156F 

Flatpack S54LS156W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µ.A 11H and - 1.6mA Ill• and a 54f74LS unit load (LSul) is 20µ.A l1H and 
-0.4mA Ill· 

The '156 can be used to generate all four 
minterms of two variables. The four min
terms are useful to replace multiple gate 
functions in some applications. A further 
advantage of the '156 is being able to AND 
the minterm functions by tying outputs 

LOGIC SYMBOL 

1 2 

E Ag 

7 6 5 4 

Vee =Pin 16 

GND=Pin 8 

13 3 14 15 

Ag E 

9 10 11 12 

together. Any number of terms can be 
wired-AND as shown in the formula below: 

f=(E+ A0 + A1)•(E+ A0 + A1HE+A0 + A1) 

•(E+Ao+A1) 

where E= Ea+ E8 ; E= Eb+ Eb. 

LOGIC SYMBOL (IEEEllEC) 



LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

LOGIC DIAGRAM 

Ao A1 Vee =Pin 16 Eb Eb 

_··)~-·-2)--~·-13)-+-o-+-(3) ___ ·_·_0·_·_'"_' __ ·y· 

o, '· '· 

FUNCTION TABLE 

ADDRESS 
ENABLE 

Ao A1 Ea 

x x L 
x x x 
L L H 
H L H 
L H H 
H H H 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

"a" 

Ea 

x 
H 
L 
L 
L 
L 

54/74156, LS156 

OUTPUT ENABLE OUTPUT 
"a" "b" "b" 

0 1 2 3 Eb Eb 0 1 2 3 

H H H H H x H H H H 
H H H H x H H H H H 
L H H H L L L H H H 
H L H H L L H L H H 
H H L H L L H H L H 
H H H L L L H H H L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 + 1 +5 +1 

Your Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com' I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

VoH HIGH-level output voltage 5.5 5.5 v 
Mil 16 4 mA 

loL LOW-level output current 
Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 54/74156, LS156 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER 

loH HIGH-level output current 

Vol LOW·level output voltage 

V1K Input clamp voltage 

Input current at maximum 
1, 

input voltage 

l1H HIGH-level input current 

Ill LOW-level input current 

I Ice 
l 

Supply current 3 (total) 

NOTES 
1. For conditions shown as M!N or MAX, use the appro· 

pnate value specified unoer recommended operating 
conditions for the applicable type. 

2. Atl typical values are at Vcc=5V, TA=25°C. 
3. Measure lee with A1, Ao and Ea inputs at 4.5V, and 

Eb, Ea inputs grounded, and outputs opan. 

TEST CONDITIONS1 
54/74156 54/74LS156 

Typ2 Typ2 
UNIT 

Min Max Min Max 

Vee= MIN, V1H =MIN, V1L =MAX, 250 100 µ,A 
VoH=5.5V 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 v 

V1H= MIN, 
loL=MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

Vee= MIN, 11= 11K -1.5 -1.5 v 
V1=5.5V 1.0 mA 

Vee= MAX 
V1=7.0V 0.1 mA 

V1=2.4V 40 µ,A 
Vee= MAX 

V1=2.7V 20 µ,A 

Vee= MAX, V1 = 0.4V -1.6 -0.4 mA 

Mil 25 35 6.1 10 mA 
Vee= MAX 

Com'I 25 40 6.1 10 mA 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

vM = 1.3V for 54LS/74LS. VM = 1.sv for all other TTL lam111es 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2kll UNIT 

Min Max Min Max 

IPLH Propagation delay 
Waveform 1 

34 46 
ns 

tPHL Address to output 34 51 

tPLH Propagation delay 
Waveform 2 

23 40 
ns 

tPHL Ea or Eb to output 30 51 

tPLH Propagation delay 
Waveform 1 

27 48 

IPHL Ea to output 33 48 
ns 
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LOGIC PRODUCTS 

DECODERS/DEMULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

vee vee 

vouT 
PULSE 

GENERATOR 
D.U.T. 1-f<>-f-----+ 

AT r 
DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS tor value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTER IS· 

TICS tor value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 

trLH• trHL Values should be less than or equal to the table entries. 

54/74156, LS156 

INPUT PULSE DEFINITIONS 

AMP(V) 

14-------tw ov 
VM = l.3V for 54L$174LS; VM= 1.5V for all other TTL familles. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulHWldth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157; LS158, S157, S158 

DESCRIPTION 
The '157 is a quad 2-input multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S). The Enable. input (E) is ac
tive LOW. When Eis HIGH, all of the out
puts (Y) are forced LOW regardless of all 
other input conditions. 

Moving data from two groups of registers 
to four common output busses is a com
mon use of the '157. The state of the 
Select input determines the particular reg

. '157 Quad 2·1nput Data Selector/Multiplexer (Non-Inverted) 
'158 Quad 2-lnput Data Selector/Multiplexer (Inverted) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74157 13ns 30mA 

74LS157 13ns 9.7mA 

74S157 7.4ns 50mA 

74158 13ns 30mA 

74LS158 13ns 4.8mA 

74S158. 6ns 40mA 

ister from which the data comes. It can ORDERING CODE 
also· be used as a function generator. The 
device is useful for implementing highly ir
regular logic by generating any four of the 
16 different functions of two variables 
with one variable common. 

The dev.ice is the logic implementation of 
a 4-pole, 2-position switch where the posi
tion of the switch is determined by the 
logic levels supplied to the Select input. 
Logic equations for the outputs are shown 
below: 

v. = E·(l1a•S + loa•S) 
Yb= E•(l1b•S+ lob·S) 
Y c = E•(l1c•S + loc•S) 
Yd= E·(l1d·S + lod•S) 

The '158 is similar but has inverting out
puts: 

PIN CONFIGURATION 

'157 

'158 
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PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=o•cto +1o•c Vcc=SV ±10"/o;TA= -ss•cto +12s•c 

N74157N . N74158N 
Plastic DIP N74S157N • N74LS157N 

N74S158N • N74LS158N 

Plastic SO 
N74LS157D 
N74LS158D 

S54157F 
Ceramic DIP S54S157F . S54LS157F 

S54S158F . S54LS158F 

S54157W 
Flat pack S54S157W . S54LS157W 

S54S158W . S54LS158W 

LLCC 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
PINS DESCRIPTION 54/74 54/74S 54/74LS 

S, E Inputs 1ul 2Sul 2LSul 

Data Inputs 1ul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 
NOTE 

Where a 54/74 unit load (ul) is understood to be 40µA 11H and -1.SmA Ill• a 54/745 unit load (Sul) is 50f.IA 11H and 
- 2.0mA tll• and a 54/74LS unit load (LSul) is 201-4A l1H and - 0.4mA ltl· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'157 
11 10 14 13 

'157 '158 

G1 G1 

15 
EN 

15 
EN 

v, v. v, v, 

1 MUX MUX 

12 

'158 
15 2 3 5 • 11 10 14 13 

E '•• ,,, '•• '" loc l1c lod l1d 

v, v. v, v, 

Vee= Pin 16 
GN01:zPln 8 12 



LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157, LS158, S157, S158 

LOGIC DIAGRAM, '157 

loa l1a lob l1b loc l1c lod l1d Es 
(2) (3) (5) 16) 111) (10) (14) (13) (15) (1) 

v. 
Vee= Pin 1s 
GND=Pln 8 

FUNCTION TABLE, '157 

ENABLE 
SELECT 
INPUT 

E s 
H x 
L H 
L H 
L L 
L L 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

DATA 
INPUTS 

lo i1 

x x 
x L 
x H 
L x 
H x 

OUTPUT 

y 

L 
L 
H 
L 
H 

LOGIC DIAGRAM, '158 

loa l1a lob l1b loc l1c IOd l1d Es 
(2) (3) (5) (6) (11) (10) (14) (13) (15) (1) 

Vee =Pin 1& 
GND=Pln 8 

FUNCTION TABLE, '158 

ENABLE SELECT 
INPUT 

E s 
H x 
L L 
L L 
L H 
L H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

DATA 
INPUTS 

lo 11 

x x 
L x 
H x 
x L 
x H 

OUTPUT 

y 

H 
H 
L 
H 
L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 

+5.5 +7.0 +5.5 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30 to 
+5 +1 +5 +5 +1 +5 

Voltage applied to output in HIGH -0.5 to -0.5to -0.5 to -0.5 to -0.5 to -0.5 to 
VouT output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to +125 Oto 70 

UNIT 

v 

v 

mA 

v 

·c 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157, LS158, S157, S158 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com' I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil - 55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
VIL= + 0.7V MAX for 545at+125°C only 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

Al= Load resistor to Vee: see AC CHARACTERISTICS for value 

Vee 

54/74 

Norn 

5.0 

5.0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour ot Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• ITHL Values should be less than or equal to the table entries 

54/74LS 54/74S 
UNIT 

Max Min Norn Max Min Norn Max 

5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 

2.0 2.0 v 
+0.8 +0.7 +0.8 v 
+0.8 +0.8 +0.8 v 
-12 -18 -18 mA 

-800 -400 -1000 µ.A 

16 4 20 mA 

16 8 20 mA 

+ 125 - 55 + 125 -55 + 125 ·c 
70 0 70 0 70 'C 

INPUT PULSE DEFINITIONS 

AMP(V) 

i+------tw------+J ov 
VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54174157, 54/74158, LS157, LS158, 5157, 5158 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74157, 158 54/74LS157, 158 54/748157, 158 

UNIT PARAMETER 
Typ2 Typ2 Typ2 Min Max Min Max Min Max 

HIGH-level output Vee= MIN, v,H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
VoH voltage v,L =MAX, loH =MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 0.5 6 v 
LOW-level output loL= MAX 

Vol voltage V1H= MIN, Com'I 0.2 0.4 0.35 0.5 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v 

V1=5.5V 1.0 1.0 mA 

Input current at s, E 
0.2 mA 

11 maximum input Vee= MAX Inputs 
voltage V1= 7.0V 

Data 
inputs 

0.1 mA 

S, E 
40 µA inputs 

V1=2.4V 
Data 

40 µA 

l1H 
HIGH-level input 

Vee= MAX 
inputs 

current S, E 
inputs 

40 100 µA 
V1=2.7V 

Data 
inputs 20 50 µA 

4 

S, E -1.6 -0.8 mA 

V1=0.4V 
inputs 

Data 
-1.6 -0.4 mA 

l1L 
LOW-level Input 

Vee= MAX 
inputs 

current S, E 
inputs -4 mA 

V1=0.5V 
Data 

inputs -2 mA 

Short-circuit output Mil -20 -55 -20 -100 -40 -100 mA 
los current3 Vee= MAX 

Com'I -18 -55 -20 -100 -40 -100 mA 

Note4 '157, '158 30 48 mA 

Note4 'LS157 9.7 16 mA 

Note 4 'LS158 4.8 8 mA 

'$157 
Note 5 All inputs 50 78 mA 

Supply current4•5 =4.5V 
Ice (total) Vee= MAX 

'$158 
No!e5 All inputs 39 61 mA 

=4.5V 

'$158 
loa• lob• loc• 

Note 5 lod at 4.5V, 41 81 mA 
other 
inputs 
at OV 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice Is measured with 4.SV applied to all inputs and all outputs open. 
5. Ice Is measured with all outputs open. 
6. Vol= + 0.45V MAX for 545at+12s•c only. 
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DATA SELECTORS/MULTIPLEXERS 54/74157, 54/74158, LS157, LS158,S157, 5158 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400fl CL= 15pF, RL = 2kfl CL= 15pF, RL = 280fl UNIT 

Min Max Min Max Min Max 

tPLH Propagation delay 
Waveform 2, '157 

14 14 7.5 

tPHL Data to output 14 14 6.5 
ns 

tPLH Propagation delay 
Waveform 1, '157 

20 20 12.5 
tPHL Enable to output 21 21 12 

ns 

tPLH Propagation delay 
Waveform 2, '157 

23 23 15 
tPHL Select to output 27 27 15 

ns 

tPLH Propagation delay 
Waveform 3, '158 

14 12 6.0 
tPHL Data to output 14 15 6.0 

ns 

tPLH Propagation delay 
Waveform 4, '158 

20 17 11.5 
tPHL Enable to output 21 24 12 

ns 

tPLH Propagation delay 
Waveform 3, '158 

23 20 12 

tPHL Select to output 27 24 12 
ns 

AC WAVEFORMS 

VM VM 

1PHL 1,. F. 
Waveform 1 Waveform 2 

VM VM 

Waveform 3 Waveform 4 

VM = 1.5V for 54/74 and 54/74S; VM= 1.3V for 54LS/74LS 
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COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

TYPE 
• Synchronous counting 

and loading 
• Two Count Enable inputs 74160-74163 

for n-bit cascading 74LS160A-74LS163A 

'160, '162 BCD Decade Counter 
'161, '163 4-Bit Binary Counter 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

32MHz 61mA 

32MHz 19mA 

• Positive edge-triggered ORDERING CODE 
clock 

• Asynchronous reset ('160, 
PACKAGES 

COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V :!:5%;TA=0°Cto +70°C Vcc=SV :t:10%;TA= -55°Clo +125°C 

'161) 
Synchronous reset ('162, 

N74160N • N74LS160AN 
N74161N • N74LS161AN 

Plastic DIP N74LS162AN 
'163) N74163N • N74LS163AN 

• Hysteresis on Clock input Plastic SO N74LS161AD • N74LS163AD 

(LS only) S54160F . S54LS160AF 

Ceramic DIP 
S54161F . S54LS161AF 

S54LS162AF 
S54163F . S54LS163AF 

DESCRIPTION S54160W . S54LS160AW 

Flatpack S54161W . S54LS161AW 
S54LS162AW 

S54163W . S54LS163AW 

LLCC S54LS161AG . S54LS163AG 

Synchronous presettable decade (54/ 
74160, 54/74LS160A, 54/74LS162A) and 
4-bit (54/74161, 54/74LS161A, 54/74163, 
54/74LS163A) counters feature an internal 
\:arry look-ahead and can be used for high
speed counting. Synchronous operation is INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
provided by having all flip-flops clocked 
simultaneously on the positive-going edge 
of the clock. The Clock input is buffered. 

The outputs of the counters may be preset 
to HIGH or LOW level. A LOW level at the 
Parallel Enable (PE) input disables the 
counting action and causes the data at the 
D0-D3 inputs to be loaded into the counter 
on the positive-going edge of the clock 
(providing that the setup and hold require
ments for PE are met). Preset takes place 
regardless of the levels at Count Enable 
(CEP, CET) inputs. 

A LOW level at the Master Reset (MR) in
put sets all four outputs of the flip-flops 
(00-03) in '160, 'LS160A, '161, and 'LS161A 
to LOW levels regardless of the levels at 
CP, PE, CET and CEP inputs (thus provid
ing an asynchronous clear function). 

PIN CONFIGURATION 

PINS DESCRIPTION 54/74 54/74LS 

CP, CET Inputs 2ul 2LSul 

D,CEP Inputs 1 ul 1LSul 

PE Input 1ul 2LSul 

All Outputs 10ul 10LSul 

MR Input ('160, '161) 1 ul 1LSul 

MR Input ('162, '163) 1ul 2LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µ;A l1H and -- 1.6mA Ill• and a 54174LS unit load (LSul) is 20µA ltH and 

- 0.4mA Ill· 

For the 'LS162A, '163, and LS163A, the 
clear function is synchronous. A LOW 
level at the Master Reset (MR) input sets 
all four outputs of the flip-flops (00-03) to 
LOW levels after the next positive-going 
transition on the Clock (CP) input (provid
ing that the setup and hold requirements 

LOGIC SYMBOL 

10 

for MR are met). This action occurs regard
less of the levels at PE, CET, and CEP 
inputs. This synchronous reset feature 
enables the designer to modify the max
imum count with only one external NANO 
gate (see Figure A). 

PE Do D1 D2 03 

CEP 

CET TC 15 

CP 

MR Oo 01 02 03 

Vee= Pin 16 
GNO=Pln8 14 13 12 11 
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LOGIC PRODUCTS 

COUNTERS 54/7 4160, 54/7 4161, 54/7 4163, LS160A, LS161 A, LS162A, LS163A 

The carry look-ahead simplifies serial 
cascading of the counters. Both Count 
Enable inputs (CEP and CET) must be 
HIGH to count. The GET input is fed for
ward to enable the TC output. The TC out· 
put thus enabled will produce a HIGH out· 
put pulse of a duration approximately 
equal lo the HIGH level output of 0 0. This 
pulse can be used to enable the next cas
caded stage (see Figure B). 

LOGIC SYMBOL (IEEE/IEC) 

'160 

CTRDIV10 

'LS161A 

CTR4 

4·262 

For conventional operation of 54/74160, 
54/74161 and 54/74163, the following tran
sitions should be avoided. 

1. HIGH-to-LOW transition on the CEP or 
GET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Paral
lel Enable input when CP is LOW, if the 
count enables and MR are HIGH at or 
before the transition. 

'LS160A 

'LS162A '183 

CTRDIY10 CTR4 

For 54/74163 there is an additional transi· 
lion to be avoided. 

3. LOW-to-HIGH transition on the MR in· 
put when clock is LOW, if the Enable 
and 15"E" inputs are HIGH at or before the 
transition. 

These restrictions are not applicable to 
54/74LS160A, 54/74LS161A, 54/74LS162A 
and 54/74LS163A. 

'161 

CTR4 

'LS183A 

CTR4 



LOGIC PRODUCTS 

COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

H =ENABLE COUNT 
L =DISABLE COUNT 

H =ENABLE COUNT 
L =DISABLE COUNT 

LOGIC DIAGRAM, 54/74160 

+Vee 

PE Do D, D, D3 

CEP 54174LS162A 
OR 

CET 54174163 TC 
OR 

54/74LS163A 
CLOCK CP 

MA Oo a, a, 03 

TERMINAL COUNT= 6 

Figure A 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

Figure B 
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LOGIC PRODUCTS 

COUNTERS 54/7 4160, 54/7 4161, 54/7 4163, LS160A, LS161 A, LS162A, LS163A 

LOGIC DIAGRAMS 

4-264 

Vee= Pin 1& 
GND= Pin 8 
( ) = Pin numbers 

TC 

'LS160A 

'161 

o, 
(4) 

Do 
(3) 



LOGIC PRODUCTS 

COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

LOGIC DIAGRAMS 

MR 

Vee =Pin 16 
GND=Pln8 
( ) =Pin Numbers 

'LS161A 

'LS162A 
o, 

(4) 

Do 
(3) 
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LOGIC PRODUCTS 

COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

LOGIC DIAGRAMS 

Vee •Pin 18 
QND •Pin 8 

TC 

TC 

( ) •Pin Numbere 

4·266 

'183 

'LS183A 

Do 
(3) 
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COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

MODE SELECT-FUNCTION TABLE, '160, '161 

OPERATING MODE 
INPUTS 

MR CP CEP CET PE 

Reset (Clear) L x x x x 

Parallel Load 
H I x x I 
H I x x I 

Count H I h h h(C) 

Hold (do nothing) 
H x l(b) x h(C) 

H x x l(b) h(c) 

MODE SELECT-FUNCTION TABLE, '162, '183 

OPERATING MODE 
MR 

Reset (Clear) I 

Parallel Load 
h(f) 
h(f) 

Count h(f) 

Hold (do nothing) 
h(f) 
h(f) 

H = HIGH voltage level steady state. 
L = LOW voltage level steady state. 

CP 

I 

I 
I 

I 

x 
x 

INPUTS 

CEP CET PE 

x x x 
x x I 
x x I 

h h h!n 

1(•) x h(f) 

x 1(0) h(f) 

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

>C =Don't care. 

OUTPUTS 

Dn o. TC 

x L L 

I L L 
h H (a) 

x count (a) 

x q. (a) 
x q. L 

OUTPUTS 

Dn o. TC 

x L L 

I L L 
h H (d) 

x count (d) 

x q. (d) 
x q. L 

q =Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 
I =LOW-to-HIGH clock transition. 

NOTES 
(a) The TC output la HIGH when CET is HIGH and the counter is at Terminal Count (HHHH for'161 and HLLH for '160). 
(b) The HIGH-to-LOW transition of CEP orCET on the 54174161and54174160 stiould only occur while CP Is HIGH for 

conventional operation. 
(c) The LOW-to-HIGH transition of i5'E on the 54n4161 and 54/74160 should only occur while CP is HIGH for conven

tional operation. 
(d) The TC output Is HIGH when CET is HIGH and the counter ls at Terminal Count(HLLH for'162 and HHHH for'163). 
(e) The HIGH-to-LOW transition of CEP or CET on the 54174163 should only occur while CP Is HIGH for conventlonal 

operation. 
(f) The LOW-to-HIGH transition of PE or MR on the 54n4163 should only occur while CP Is HIGH tor conventional 

operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS 

Vee Supply voltage 7.0 7.0 7.0 7.0 

VIN Input voltage 
-0.5to -0.5 to -0.5to -0.5 to 

+5.5 +7.0 +5.5 +7.0 

ltN Input current 
-30 to -30 to -30 to -30 to 

+5 +1 +5 +1 

Vour Voltage applied to output In HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 

UNIT 

v 

v 

mA 

v 

·c 
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LOGIC PRODUCTS 

COUNTERS 54/7 4160, 54/7 4161, 54/7 4163, LS160A, LS161A, LS162A, LS163A 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com' I 

Mil 
TA Operating free-air temperature 

Com' I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

Min 

4.5 

4.75 

2.0 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Rr =Termination resistance should be equal to Zour of Putse Generators. 
O =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4-268 

54/74 54/74LS 
UNIT 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-800 -400 µ,A 

16 4 mA 

16 8 mA 

+ 125 -55 + 125 ·c 
70 0 70 •c 

INPUT PULSE DEFINITIONS 

AMP(Y) 

i.-~~~~~tw~~~~~-.i OY 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. Rote Pul1eW6dth trLH ITHL 

54174 3.0V 1MHz SOOns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz SOOns 2.5ns 2.Sns 



LOGIC PRODUCTS 

COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/74160, '161 54/74LS160A, '161A 
PARAMETER TEST CONDITIONS1 '163 '162A, '163A UNIT 

Min Typ2 Max Min Typ2 Max 

Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L =MAX, loH =MAX Gom'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
Vol LOW-level output voltage V1L= MAX, 

loL= MAX 
Gom'I 0.2 0.4 0.35 0.5 v 

V1H= MIN loL=4mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

V1=5.5V 1.0 mA 

D,GEP 0.1 mA 

PE, GP, GET 0.2 mA 

11 
Input current at maximum 

Vee= MAX V1=7.0V MR ('LS160A, input voltage 
'LS161A) 0.1 mA 

MR ('LS162A, 
0.2 mA 

'LS163A) 

GP, GET 80 µ,A 
V1= 2.4V 

Other inputs 40 µ,A 

D,GEP 20 µA 

l1H HIGH-level input current Vee= MAX PE, GP, GET 40 µ,A 

V1=2.7V MR ('LS160A, 
20 µ,A 

'LS161A) 

MR ('LS162A, 
40 µ,A 

('LS163A) 

GP, GET -3.2 mA 
V1=0.4V 

Other inputs -1.6 mA 

D,GEP -0.4 mA 

l1L LOW-level input current Vee= MAX PE, GP, GET -0.8 mA 

V1=0.4V MR ('LS160A, 
-0.4 mA 

'LS161A) 

MR ('LS162A, 
-0.8 mA 

'LS163A) 

Short-circuit output current3 
Mil -20 -57 -20 -100 mA 

los Vee= MAX 
Gom'I -18 -57 -20 -100 mA 

lcCH Mil 59 85 18 31 mA 

Supply current4 (total) 
All outputs HIGH Gom'I 59 94 18 31 mA 

Ice Vee= MAX 
Mil lccL 63 91 19 32 mA 

All outputs LOW Gom'I 63 101 19 32 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type. 
2. All typical \/Slues are at Vcc=5V, TA=25°C. 
3. las is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. lccH is measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. lccL is measured with Clock input HIGH, again with Clock input LOW, 

all other inputs low and outputs open. 
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LOGIC PRODUCTS 

COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2k0 UNIT 

Min Max Min Max 

IMAX Maximum clock frequency Waveform 1 25 25 MHz 

tPLH Propagation delay Waveform 1 35 35 

tPHL Clock to Terminal Count 35 35 
ns 

tPLH Propagation delay Waveform 1, 20 24 ns 
tPHL Clock to Q outputs PE= HIGH 23 27 

tPLH Propagation delay Waveform 1, 25 24 

tPHL Clock to Q outputs PE=LOW 29 27 
ns 

tPLH Propagation delay Waveform 2 16 14 

tPHL CET input to TC output 16 14 
ns 

tPHL Propagation delay, MR to Q outputs ('160, '161) Waveform 3 38 28 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on If, If, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw(L) Clock pulse width (LOW) Waveform 1 25 25 ns 

tw Master Reset pulse width ('160, '161) Waveform 3 20 20 ns 

tw Master Reset pulse width ('162, '163) Waveform 6 20 20 ns 

t, Setup time, Data to Clock Waveform 5 20 20 ns 

th Hold time, Data to Clock1 Waveform 5 3 3 ns 

t, Setup time, CEP or CET to Clock Waveform 4 20 20 ns 

th Hold time, CEP or CET to Clock Waveform 4 0 0 ns 

t, Setup time, PE to Clock Waveform 5 25 20 ns 

th Hold time, PE to Clock Waveform 5 0 0 ns 

t, Setup time, MR to Clock ('162, '163) Waveform 6 20 20 ns 

th Hold time, MR to Clock ('162, '163) Waveform 6 0 0 ns 

tree Recovery time, MR to CP Waveform 3 25 15 ns 

NOTE 1 
For 15 ns rise time only, Hold time must be increased by 0.3 ns for each nanosecond decrease in rise time. 
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LOGIC PRODUCTS 

COUNTERS 54/74160, 54/74161, 54/74163, LS160A, LS161A, LS162A, LS163A 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 

Waveform 1 

MASTER RESET PULSE WIDTH, MASTER 
RESET TO OUTPUT DELAY AND MASTER 

RESET TO CLOCK RECOVERY TIME ('180, '181) 

Waveform 3 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

Waveform 5 

PROPAGATION DELAYS 
CET INPUT TO TC OUTPUT 

Waveform 2 

CEP AND CET SETUP 
AND HOLD TIMES 

CEP AND CET(cl 'r.l"TT71~r-~E\'\1 

54174 ONLY----

CEPANDCET 
54LSl74LS ONLY 

CP 

Waveform 4 

SYNCHRONOUS RESET SETUP, 
PULSE WIDTH AND HOLD TIMES ('182, '183) 

MR<dl "'!"""""""'""'"I 
14174 ONLY..,.....,; ........ .:.:.>.--

CP 

Waveform 8 

VM - uv for ~74 and 64$1748; VM • 1.3V for e4LS/74LS. 
The shaded areas Indicate when the Input 11 permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

• Gated serial Data inputs 
• Typical shift frequency of 

36MHz 
• Asynchronous Master 

Reset 
• Fully buffered Clock and 

Data inputs 

DESCRIPTION 

The '164 is an 8-bit edge-triggered shift 
register with serial data entry and an out
put from each of the eight stages. Data is 
entered serially through one of two inputs 
(D88 or D8b); either input can be used as an 
active HIGH enable for data entry through 
the other input. Both inputs must be con· 
nected together or an unused input must 
be tied HIGH. 

Data shifts one place to the right on each 
LOW-to-HIGH transition of the Clock (CP) 
input, and enters into Q0 the logical AND 
of the two Data inputs (Dsa • Dsb) that ex
isted one setup time before the rising 
clock edge. A LOW level on the Master Re
set (MR) input overrides all other inputs 
and clears the register asynchronously, 
forcing all outputs LOW. 

PIN CONFIGURATION 

4·272 

54/74164, LS164 

8·Bit Serial-In Parallel-Out Shift Register 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74164 36MHz 37mA 

74LS164 36MHz 16mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vcc=5V :t5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74164N . N74LS164N 

Plastic SO N74LS164D 

Ceramic DIP S54164F . S54LS164F 

Flatpack S54LS164W 

LLCC S54LS164G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Ouputs 5ul 10LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA ln..j and -1.6mA Ill• and a 54/74LS unit load (LSul) is 20µA l1H 
and - 0.4mA ltL· 

LOGIC SYMBOL 

Dsa 

Dsb 

CP 

MR ao 01 02 03 04 Os as 07 

9 3 4 5 6 10 11 12 13 

Vee= Pin 14 
GND=Pln 7 

LOGIC SYMBOL (IEEE/IEC) 

SRG8 
C1-



LOGIC PRODUCTS 

SHIFT REGISTERS 

LOGIC DIAGRAM 

Vcc=Pln 14 
GND=Pln 7 

MODE SELECT-TRUTH TABLE 

OPERATING MODE 
MR 

Reset (Clear) L 

H 

Shift 
H 
H 
H 

INPUTS 

CP o .. 
x x 
t I 
t I 
t h 
t h 

OUTPUTS 

Dsb Co a1 -
x L L -
I L Qo -
h L Qo -
I L Qo -
h H Qo -

Q7 

L 

Qe 
Qe 
Qe 
Qe 

54/74164, LS164 

H =HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW· 

to-HIGH Clock transition. 
L = LOW voltage level. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH Clock transition. 
q = Lower case letters indicate the state of the refer

enced Input (or output) one setup time prior to the 
LOW-to-HIGH Clock transition. 

X = Don't care. 
I =LOW-to-HIGH Clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+5.5 +7.0 +5.5 +7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state -0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -400 -400 µA 

Mil 8 4 mA 
loL LOW-level output current 

Com'I 8 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/74164, LS164 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74164 54/74LS164 

Typ2 Typ2 Min Max Min Max 

Vee= MIN, V1H =MIN, V1L =MAX Mil 2.4 3.4 2.5 3.4 
VoH HIGH-level output voltage 

Vol LOW-level output voltage 

V1K Input clamp voltage 

Input current at maximum 
11 input voltage 

ltH HIGH-level input current 

Ill LOW-level input current 

Short-circuit output 
las current3 

Ice Supply current4 (total) 

NOTES 
1. For conditions shown as MIN or MAX, use the 

appropriate value ·specified under recommended 
operatlng conditions for the applicable type. 

2. All typical values are at Vcc=SV, TA=25°C. 
3. los Is tested with Your= +0.5V and Vcc=Vcc 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure Ice with the Serial inputs grounded, the 
Clock input at 2.4V, and a momentary ground, then 
4.5V applied to Master Reset, and all outputs open. 

loH=MAX Com' I 2.4 3.4 2.7 3.4 

Vee= MIN, Mii 0.2 0.4 0.25 

V1H= MIN, 
loL=MAX 

Com'I 0.2 0.4 0.35 
V1L= MAX loL=4mA 74LS 0.25 

Vee= MIN, 11= l1K -1.5 

V1=5.5V 1.0 
Vee= MAX 

V1=7.0V 

V1=2.4V 40 
Vee= MAX 

V1=2.7V 

Vee= MAX, V,=0.4V -1.6 

Mil -10 -27.5 -20 
Vee= MAX 

Com'I -9 -27.5 -20 

Vee= MAX 37 54 16 

APPLICATION 

CLEAR~~~~~~~~-.~~~~~~~~~~~~~ 

CLOCK~~~~~ .... ~~-+~~~~~~~~~~ 

CP MR 
DH '189 

ENABLE 

The '164 can be cascaded to form synchronous shift registers of 

0.4 

0.5 

0.4 

-1.5 

0.1 

20 

-0.4 

-100 

-100 

27 

UNIT 

v 
v 
v 
v 
v 
v 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

longer length. here, two devices are combined to form a 16-blt shift register 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174 54/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=8000 CL= 15pF, RL = 2k0 UNIT 

Min Max Min Max 

IMAX Maximum shift frequency Waveform 1 25 25 MHz 

tPLH Propagation delay 27 27 
tPHL Clock to output Waveform 1 32 32 

ns 

tPHL 
Propagation delay 

Waveform2 36 36 ns 
MR to output 

IPLH Propagation delay Waveform 30 ns 
tPHL Clock to output CL= 50pF for these 1 37 

IPHL 
Propagation delay parameters Waveform 

42 M1'f to output 2 
ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, lf, pulse width or duty cycle. 
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SHIFT REGISTERS 54/7 4164, LS164 

AC SETUP REQUIREMENTS TA=25"C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Waveform 1 

tw m pulse width Waveform2 

t, Setup time Data to Clock Waveform3 

th Hold time Data to Clock Waveform3 

t,.. ~ to Clock recovery time Waveform2 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS AND 
CLOCK PULSE WIDTH 

VM .. 1.sv ror 54174 and 5481748, VM• 1.3V for 54L.S/74LS 

Wevelorm1 

54174 54/74LS 

Min MIX Min MIX 

20 20 

20 20 

15 15 

5.0 5.0 

30 30 

MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 
,..~ 

f tw-~• .. ·1..----
CP -...;-----'' VM 

l-IPHL-1 
Q~ 

VM = 1.SV for 54f74 and 545174$, VM = 1.3V for 54LS/74LS 

Waveform 2 
DATA SETUP AND HOLD TIMES 

CP 

VM"' 1.5V tor s.174 and 54S/74S, VM = 1.3V tor 54LS/74LS. 

The shaded areas indicate when the Input is ptrmltted to change for predictable output performance. 

WHelarm3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

vcc 

OEFI N ITIONS 

RL =Load resistor to Vee: see AC CHARACTERISTIC& for value. 
CL= Load capacitance Includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

..-~~~~~1w·~~~~~-.i 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rite Pulse Width ITLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.Sns 

UNIT 

ns 

ns 

ns 

ns 

ns 

AMP(V) 

ov 

'THL 

7ns 

Sns 

2.5ns 
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LOGIC PRODUCTS 

SHIFT REGISTER 54/74165 

B·Bit Serial/Parallel·ln, Serial-Out Shift Register 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 
• Asynchronous B·bit 

parallel load 
• Synchronous Serial input 74165 26MHz 42mA 

• Clock Enable for "do 
nothing" mode ORDERING CODE 

• See '166 for fully 
synchronous operation 

DESCRIPTION 
The '165 ls an 8-bit parallel load or serial-in 
shift register with complementary Serial 
outputs (07 and 07) available from the last 
stage. When the Parallel Load (PL) input is 
LOW, parallel data from the D0-D7 inputs 
are loaded into the register asynchro· 
nously. When the PL input is HIGH, data 
enters the register serially at the Ds input 
and shifts one place to the right (00-01-

02, etc.) with each positive-going clock 
transition. This feature allows parallel-to· 
serial converter expansion by tying the 0 7 
output to the Ds input of the succeeding 
stage. 

The Clock input is a gated-OR structure 
which allows one input to be used as an 
active LOW Clock Enable (CE) input. The 
pin assignment for the CP and CE inputs 
Is arbitrary and can be reversed for layout 
convenience. The LOW·to·HIGH transition 

PIN CONFIGURATION 

4·276 

COMMERCIAL RANGES MILITARY RANGES PACKAGES 
Vcc=SV :!:5%;TA=0°Cto +70°C Vcc=SV :!:10%;TA= -ss•cto +12s•c 

Plastic DIP N74165N 

Ceramic DIP S54165F 

Flat pack S54165W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 

PL Input 2ul 

Other Inputs 1ul 

All Outputs 10ul 

NOTE 

A 54174 unit load (ul) 1s understood to be 40,uA l1H and - 1.6mA Ill· 

of CE input should only take place while LOW before the LOW-to-HIGH transition 
the CP is HIGH for predictable operation. of PL to prevent shifting the data when PL 
Also, the CP and CE inputs should be is released. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11 12 13 14 3 4 5 I 

PL Do D1 02 D1 D4 Ds De D1 
10 Os 

CP 

15 CE 
07 IS7 

Yee •Pin 11 • 7 

QND• Pin I 



LOGIC PRODUCTS 

SHIFT REGISTER 

LOGIC DIAGRAM 

Ds 
(10)--ll><>-<.-ll><>--. 

ep 
(2) 

ill 
(15) 

Pi: 
<1> _....o._-----; 

Yee •Pin 11 
OND•Pln I 
( ) • Pin number 

MODE SELECT-FUNCTION TABLE 

INPUTS Qn REGISTER 
OPERATING MODES 

PL CE CP 

Parallel load 
L x x 
L x x 

Serial shift H L t 
H L I 

Hold "do nothing" H H x 
H =HIGH voltage level. 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level. 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

Ds Do-D1 ao 

x L L 
x H H 

I x L 
h x H 

x x Qo 

q0 = Lower case letters indicate the state of the referenced output one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 
I =LOW-to-HIGH clock transition. 

a1-01 

L-L 
H-H 

Qo-Q5 
Qo-Q5 

q,-q6 

ABSOLUTE MAXIMUM RATINGS (Over operating tree-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

V1N · 1 nput voltage -0.5 to +5.5 -0.5to +5.5 

l1N Input current -30 to+ 5 -30 to +5 

Your Voltage applied to output in HIGH output state -0.5 to +Vee -0.5to +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 

54/74165 

4 
OUTPUTS 

Q7 07 

L H 
H L 

Qa <ie 
Qe iie 

Q7 Q7 

UNIT 

v 
v 

mA 

v 
·c 
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SHIFT REGISTER 54/74165 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER UNIT 

Min Nom Max 

Mii 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 v 
V1H HIGH·level Input voltage 2.0 ,V 

Mii +0.8 v 
VIL LOW-level input voltage 

Com' I +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µA 

Mil 16 mA 
loL LOW-level output current 

Com' I 16 mA 

Mii -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 'C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174185 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 3.4 v 
VoH HIGH-level output voltage Vee= MIN, V1H= MIN, V1L= MAX, loH= MAX 

Com'I 2.4 3.4 v 
Mii 0.2 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H= MIN, V1L= MAX, Vol= MAX 
Com'I 0.2 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX, V1= 5.5V 1.0 mA 
input voltage 

PL input 80 µA 
l1H HIGH·level input current Vee= MAX, V1=2.4V 

Other Inputs 40 µA 

PL input -3.2 mA 
l1L LOW-level Input current Vee= MAX, V1=0.4V 

Other inputs -1.6 mA 

Short-circuit output Mil -20 -55 mA 
los current3 Vee= MAX 

Com' I -18 -55 mA 

Ice Supply Current4 (total) Vee= MAX 42 63 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25'C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With the outputs open, CE and CP at 4.5V, and a clock pulse applied to the Pr input, Ice Is measured first with the Parallel Data inputs at 4.5V, then with the Parallel Data 

inputs grounded. 
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SHIFT REGISTER 54/74165 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400[) 

Min Max 

IMAX Maximum shift frequency Waveform 1 20 

tPLH Propagation delay 
Waveform 1 

24 

tPHL Clock to output 31 
--··-"-'"'" 

tPLH Propagation delay 
Waveform 2 

31 
tPHL PL to output 40 

tPLH Propagation delay 
Waveform 3 

17 
tPHL D7 to 07 36 

tPLH Propagation delay 
Waveform 3 

27 
tPHL D7 to 07 27 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 11, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

tw Clock pulse width Waveform 1 25 

tw PL pulse width Waveform 2 15 

ts Setup time, Ds to clock Waveform 4 20 

th Hold time, Ds to clock Waveform 4 0 

ts(L) Setup time, LOW CE to clock Waveform 4 30 

th Hold time, CE to clock Waveform 4 0 

ts PL setup time to clock Waveform 2 45 

ts Setup time, D5 and D71•1 to PL Waveform 5 10 

NOTE 
(a) The remaining six Data inputs and Ds are LOW. Prior to test, HIGH level data is loaded into o 7 input. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

vcc vcc 

AL 

INPUT PULSE DEFINITIONS 

<--~~~~~-•w~~~~~~~ 

VM = 1.3V for 54LS174LS. VM = 1 5V for all Other TTL fam1l1es 

DEFINITIONS 

Rl =Load resistor to 
CL= load capacitance 

TICS for value 

see AC CHARACTERISTICS for value 

jig and probe capacitance: see AC CHAR.A.CTERIS· 

Rr = Terrn1nat1on resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064. or equivalent 

'TLH· tTHL Values should be less than or equal to the table entries 

FAMILY 
Amplitude 

54174 3.0V 

54LSl74LS 3.0V 

54S/74S 3.0V 

INPUT PULSE REQUIREMENTS 

Rep. Rate Pulse Width 'TLH 

1MHz 500ns ?cs 

1MHz 500ns 15ns 

1MHz 500ns 2-5ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

AMP IV) 

ov 

1THL 

7ns 

6ns 

2 5ns 

4-279 

4 



LOGIC PRODUCTS 

SHIFT REGISTER 54/74165 

AC WAVEFORMS 

4·280 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

PARALLEL LOAD PULSE WIDTH, 
PL TO OUTPUT DELAYS, AND 

PL TO CLOCK SETUP TIME 

·· 1 
~~--~~~~~~~~~-Jfrv-M~~ 

The changing output assumes internal a6 opposite state from a7. 

Waveform 1 

PARALLEL DATA TO OUTPUT DELAYS 

CONDITIONS: PL= LOW 

Waveform 3 

SETUP TIMES TO 
ACTIVE LOW PARALLEL LOAD 

Waveform 5 

Waveform 2 

CLOCK ENABLE AND SER·IAL 
DATA SETUP AND HOLD TIMES 

Waveform 4 

VM = 1.5V for 54174 and 541745; VM = 1.3V for 54LS/NLS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 



LOGIC PRODUCTS 

SHIFT REGISTER 

• Synchronous parallel to 
serial applications 

• Synchronous serial data 
input for easy expansion 

• Clock enable for "do 
nothing" mode 

• Asynchronous Master 
Reset 

• See '165 for asynchronous 
parallel data load 

DESCRIPTION 

The '166 is an 8-bit shift register that has 
fully synchronous serial or parallel data 
entry selected by an active LOW Parallel 

54/74166 

8-Bit Serial/Parallel-In, Serial-Out Shift Register 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74166 35MHz 90mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc=5V ±5%;TA=0°Cto +ro•c Vee= sv ± 10%; TA= -ss•c to + 12s•c 

Plastic DIP N74166N 

Plastic SO N74166D 

Ceramic DIP S54166F 

Flat pack S54166W 

Enable (PE) input. When the PE is LOW INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
one setup time before the LOW-to-HIGH 
clock transition, parallel data is entered 
into the register. When PE is HIGH, data is 
entered into internal bit position 0 0 from 
Serial Data input (Os). and the remaining 

PINS DESCRIPTION 54/74 

All Inputs 1ul 

07 Output 10ul 

bits are shifted one place to the right (00- NOTE 

01-02, etc.) with each positive-going Where a 54174 unit load (ul) Is understood to be 40µA 11H and -1.6mA Ill· 
clock transition. For expansion of the reg-
ister in parallel to serial converters, the 0 7 
output is connected to the Ds input of the 
succeeding stage. 

The clock input is a gated OR structure is arbitrary and can be reversed for layout 
which allows one input to be used as an convenience. The LOW-to-HIGH transition 
active LOW Clock Enable (CE) input. The of CE input should only take place while 
pin assignment for the CP and CE inputs the CP is HIGH for predictable operation. 

PIN CONFIGURATION LOGIC SYMBOL 

15 2 3 4 5 10 11 12 14 

PE Do D1 D2 D3 D4 Ds D9 D1 

Ds 

CP 

CE 

MR 07 

13 

Vcc=Pln 1& 
GND= Pin 8 

A LOW on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all bit 
positions to a LOW state. 

LOGIC SYMBOL (IEEE/IEC) 

13 
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LOGIC PRODUCTS 

SHIFT REGISTER 

LOGIC .DIAGRAM 

{ } a Pin number 
Vcc•Pln 1e 
GND•Pln 8 

(9) (1) (15) (2) 

MR Ds PE Do 

(3) 

MODE SELECT-FUNCTION TABLE 

(4) (5) (11) 
Ds 

(12) 

De 

H = HIGH voltage level. 

54/74166 

OPERATING MODES 
INPUTS 

PE CE CP Ds Do-D7 

Qn REGISTER 

Qo a1-ae 

OUTPUT 

Q7 
h = HIGH voltage level one setup time prior to the 

LOW·to·HIGH Cl0ck transition. 
L = LOW voltage level. 

Parallel Load 
I I I x 1-1 
I I I x h-h 

L L-L 
H H-H 

L 
H 

I = LOW voltage level one setup time prior to the 
LOW·to·HIGH Clock transition. 

Serial Shift h I I I 
h I I h 

X-X L 
X-X H 

Qo-Qs Qe 
Qo-Qs Qe 

qn = Lower case letters Indicate the state of the refer· 
enced input (or output) one setup time prior to the 
LOW-to-HIGH Clock transition. 

X = Don't care. 
Hold (do nothing) x h x x X-X Qo Q1-Qe Q7 r = LOW·to·HIGH Clock transition. 

TYPICAL CLEAR, SHIFT, LOAD, INHIBIT, AND SHIFT SEQUENCES 

CP 

Ci .,~---------------------------'!r---i~------------------~ Mii 
I 

DS .J.J'j-i--------------.--------~--------------S HI FTILOAD _,._,.-------------------;---. 

Do ------------------------~1Hj1~-----------------------
D, L I 

D2 -------------------------liijl~----------------------~ 
PARALLEL D, 

INPUTS I 
D. 

LI 

------------------------~r.rlt~-----------------------
Ds 

L 1 

De---------------------------" Dr.....;.
1
_... __________________ ..,...__. 

OUTPUT ·.., ..--------. Q7••·..._ __________________ ... 

I ~ SERIAL SHIFT ---
CLEAR 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

V1N in~ voltage -0.5 to +5.5 -0.5 to +5.5 

l1N Input current -30 to +5 -30 to +5 

Vour Voltage applied to output in HIGH output state -0.5to+Vcc -0.5to+Vcc 

TA Operating free-air temperature range -55to +125 Oto 70 

4·282 

UNIT 

v 
v 

mA,,-

v 
·c 



LOGIC PRODUCTS 

SHIFT REGISTER 54/74166 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

UNIT 
Min Nom Mex 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 v 

Mil +08 v 
V1L LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µ,A 

Mil 16 mA 
loL LOW-level output current 

Com' I 18 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174188 

PARAMETER 
Typ2 

UNIT 
Min Mex 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.4 3.4 v 
VoH HIGH·level output voltage 

loH= MAX Com'L 2.4 3.4 v 
Vee= MIN, V1H=MIN, V1L=MAX, Mil 0.2 0.4 v 

Vol LOW-level output voltage 
loL= MAX Com' I 0.2 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX, V1=5.5V 1.0 mA 
Input voltage 

l1H HIGH-level Input current Vee= MAX, V1=2.4V 40 µ,A 

l1L LOW·level Input current Vee= MAX, V1=0.4V -1.6 mA 

Short-circuit output Mii -20 -57 mA 
los current3 Vee= MAX 

Com' I -18 -57 mA 

Ice Supply current4 (total) Vee= MAX 90 127 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appllcable type. 
2. All typical values are at Vee= 5V, TA= 25'C. 
3. los la tested with Vour = + 0.5V end Vee= Vee MAX+ 0.5V. Not more than one output should be ahorted at a time and duration of the short circuit should not u:ceed one 

second. 
4. Measure Ice with 4.5V applied to the Serial Input, a momentary ground, then 4.5V applled to Clock, all other Inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL=15pF, RL=4000 UNIT 

Min Mex 

IMAX 
Maximum clock 

Waveform 1 25 MHz 
frequency 

tPLH Propagation delay 
Waveform 1 

26 ns 
tPHL Clock to output 30 ns 

tPHL 
Propagation delay 

Waveform2 35 ns 
MR to output 

NOTE 
Per industry convention, fMAX Is the worst case value of the maximum device operating frequency with no con
straints on tr, t11 pulse width or duty cycle. 
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SHIFT REGISTER 54/74166 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54/74 
PARAMETER TEST CONDITIONS 

Min Max 

tw Clock pulse width Waveform 1 20 

tw MR pulse width Waveform 2 20 

t, Setup time data to clock Waveform 3 20 

th Hold time data to clock Waveform 3 0 

t, Setup time CE to clock Waveform 3 30 

th Hold time CE to clock Waveform 3 0 

t, Setup time PE to clock Waveform 3 30 

th Hold time PE to clock Waveform 3 0 

tree Recovery time MR to clock Waveform 2 30 

AC WAVEFORMS 

4-284 

CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 

VM = 1 5V for 54174 and 54Sl74S. VM = 1 3V for 54LSl74LS 

The number of clock pulses required between the 'PLH and 'PHL 

measurements can be determined from the appropriate Truth Table 

The changing output assumes internal a6 opposite state from o 7. 

Waveform 1 

MASTER RESET PULSE WIDTH 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

VM = 1 SV for 54174 and 5481748. VM = 1.3V for 54LSt74LS 

The number of clock pulses required between the IPLH and tPHL 
measurements can be determined from the appropriate Truth Table 

Waveform 2 
~CE may change only from HIGH to LOW while GP 1s LOW 

ff\\\\"\\ VM 

05 

CP 

CONDITIONS; MR= HIGH 

VM = 1.5V lor 54174 and 5481748, VM = 1.3V for 54LS/74LS. 

The number ol clock pulses required between the tPLH and tPHL measurements can be determined 
from the appropriate Truth Table 

The shaded areas indicate when the input is permitted to change for predictable performance 

The changing output assumes rnternal 0 6 opposite state from 07. 

Waveform3 

UNIT 

ns 

ns 

·ns 

ns 

ns 

ns 

ns 

ns 

ns 



LOGIC PRODUCTS 

SHIFT REGISTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTER IS· 

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 = Diodes are 1 N916, 1 N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries. 

54/74166 

INPUT PULSE DEFINITIONS 

AMP (V) 

>o-~~~~~-tw~~~~~~~ ov 
VM = 1.3V for 54LS174LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude, Rep. Rate Pulse Width tTLH ITHL 

54/74 3.0V 1MHz 500ns ?ns ?ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.Sns 2.5ns 4 
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LOGIC PRODUCTS 

4·Bll BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

• Synchronous counting 
and loading 

• Up/down counting 
• Modulo 16 binary 

counter - '169A 
• BCD decade counter -

TYPE 

74LS168A 

74S168A 

74LS169A 

74S169A 

4·Bit Up/Down Synchronous Counter 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

32MHz 20mA 

70MHz 100mA 

32MHz 20mA 

70MHz 100mA 

'168A ORDERING CODE 
• Two Count Enable inputs 

for n·bit cascading 
• Positive edge-triggered 

clock 

DESCRIPTION 
The '168A is a synchronous, presettable 
BCD decade up/down counter featuring an 
internal carry look-ahead !or applications 
in high-speed counting designs. Synchro
nous operation is provided by having all 
flip-flops clocked sim1Jltaneously so that 
the outputs change coincident with each 
otr1ar when so instructed by the Count En
able inputs and internal gating. This mode 
of operation eliminates the output spikes 
which are normally associated with asyn
chronous (ripple clock) counters. A buf
fered Clock input triggers the flip-flops on 
the LOW-to-HIGH transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock 
and tai<es place regardless of the levels of 
the Count Enable inputs. A LOW level on 
the Parallel Enable(~) input disables the 

PIN CONFIGURATION 

4·286 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES Vcc=SV :1:5%;TA=o•cto +10°c Vcc=5V :1:10%;TA= -ss•cto +125°C 

Plastic DIP 
N74LS168AN • N74S168AN 
N74LS169AN • N74S169AN 

N74LS169AD Plastic SO 
N74S168AD • N74S169AD 

Ceramic DIP 
S54LS168AF • S54S168AF 
S54LS169AF • S54S169AF 

Flat pack S54LS168AW . S54LS169AW 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 54174LS 

PE Input 1Sul 2LSul 

CET Input 2Sul 1LSul 

Other Inputs 1Sul 1LSul 

All 
'--

Outputs 10Sul 10LSul 

NOTE 
Where a 541745 unit load (Sul) is 50µA l1H and - 2.0mA l1L and a 54/74LS unit load (LSu!) !s 20µ.A l1H and - 0.4mA t1L· 

counter and causes the data at the Dn in
put to be loaded into the counter on the 
next LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by 
the Up/Down (U/D) input; a HIGH will 

LOGIC SYMBOL 

PE Do D1 D2 03 
Ulii 

CP 
TC 15 

CEP 

10 CET 
Do D1 02 03 

14 13 12 11 

Vee= Pin 1s 
GND=Pin8 

cause the count to increase, a LOW will 
cause the count to decrease. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In-

LOGIC SYMBOL (IEEE/IEC) 

'188A '189A 



LOGIC PRODUCTS 

4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

strumental in accomplishing this function 
are two Count Enable Inputs (CET•CEP) 
and a Terminal Count (TC) output. Both 
Count Enable inputs must be LOW to 
count. The CET input is fed forward to en· 

LOGIC DIAGRAM, '168A 

Vee= Pin 16 
GND= Pin 8 
( ) =Pin Numbers 

able the TC output. The TC output thus 
enabled will produce a LOW output pulse 
with a duration approximately equal to the 
HIGH level portion of the Q0 output. This 
LOW level TC pulse Is used to enable sue· 

cesslve cascaded stages. See Figure A for 
the fast synchronous multistage counting 
connections. 

The '169A Is Identical except that It Is a 
Modulo 16 counter. 
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LOGIC PRODUCTS 

4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

LOGIC DIAGRAM, '169A 

Vee= Pin 16 
GND= Pin 8 
( ) =Pin Numbers 

SYNCHRONOUS MULTISTAGE COUNTING SCHEME 

CP>--.-~~~~~~~~-.-~~~~~~~~---.-~~~~~~~~~~ 

_u~>+--~~~~~~~-+-.-~~~~~~~-+--.-~~~~~~~-+....-~ 

PE 

4-288 

LEAST SIGNIFICANT 
4·BIT COUNTER 

Do D1 D2 

a0 a1 a2 

Figure A 

TC 

MOST SIGNIFICANT 
4·BIT COUNTER 
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4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP U/D CEP 

Parallel Load 
I x x 
I x x 

Count Up 1 h I 

Count Down 1 I I 

Hold (do nothing) 
I x h 
1 x x 

H =HIGH voltage level steady state 
h =HIGH voltage level one setup time prior to the LOW·to-HIGH clock transition 
L =LOW voltage level steady state 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X =Don't care 

CET 

x 
x 
I 

I 

x 
h 

q =Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
1 =LOW-to-HIGH clock transition 

NOTE 

OUTPUTS 

PE o. a. 
I I L 
I h H 

h x Count Up 

h x Count Down 

h x qn 
h x q. 

a. The TC is LOW when GET is LOW and the counter is at Terminal Count. Terminal Count Up is (HHHH) and Terminal Count Down is (LLLL) tor '169A. 
The TC is LOW when C'ET is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH} and Terminal Count Down is (LLLL) for '168A. 

WAVEFORM (Typical Load, Count, and inhibit Sequences) 
Illustrated below is the following sequence for the '168A. The operation of the '169A is similar. 

1. Load (preset) to BCD seven 3. Inhibit 

TC 

(a) 
(a) 

(a) 

(a) 

(a) 
H 

2. Count up to eight, nine (maximum), zero, one, and two 4. Count down to one, zero (minimum), nine, eight, and seven 

DATA 
INPUTS 

LOAD L_J 
I 

D, _J 

CP 

I I 
'L 
I 
I I 
IL.
I ,. --
1L.
Ir--

I 
I 
11 

0 1 --_r--TJ._ ______ _.d ...._ _____ __.! 
-- 11 I 

02==~~-------~l----+--'---------'r--11 
0 3 ::i.__w.r-----..__ ______ ......_ ___ __. L 

i' I - I •-----11------f-....., ~------
Tc __ j : I LJ I L..J 

: 1 I I 2 I I 2 

I 11-COUNT UP-----i.--l .. •1NHIBIT...) 1----coUNT DOWN; __ __,. 

~ 

LOAD 
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LOGIC PRODUCTS 

4·BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

VIL= + 0.7V MAX for 545 at TA= +125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vce 

D 

Min 

4.5 

4.75 

2.0 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Rr =Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH· trHL Values should be less than or equal to the table entries. 

4·29() 

54LS 54S 74LS 74S 

7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to 
+1 +5 + 1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee 

- 55 to + 125 Oto 70 

54/74LS 54174S 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 

2.0 

+ 0.7 +0.8 

+0.8 +0.8 

-18 -18 

-400 -1000 

4 20 

8 20 

+ 125 -55 + 125 

70 0 70 

INPUT PULSE DEFINITIONS 

o--~~~~~tw·~~~~~--+< 

VM = 1.3V for 54LS/74LS; VM = 1.5V tor all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54$/74$ 3.0V 1MHz 500ns 2.Sns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

µA 

mA 

mA 

·c 
·c 

AMP(V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwl~e noted.) 

PARAMETER TEST CONDITIONS1 
54/74LS168A, 169A 54/74S168A, 169A 

UNIT 
Min Typ2 Max Min Typ2 Max 

Vee= MIN, V1H=MIN, Mil 2.5 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L =MAX, loH =MAX Com'I 2.7 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.25 0.4 0.55 v 

V0L LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L= MAX loL= 4mA 74LS 0.25 04 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.2 v 
V1= 5.5V 1.0 mA 

11 
Input current at maximum 

Vee= MAX PE input 0.2 mA input voltage V1= 7.0V 
Other inputs 0.1 mA 

PE input 40 -200 µ.A 

llH HIGH-level input current Vee= MAX V1= 2.7V CET input 20 100 µ.A 

Other inputs 20 50 µA 

PE input -0.8 mA 
V1=0.4V 

Other inputs -0.4 mA 
l1L LOW-level input current Vee= MAX 

CET input -4.0 mA 
V1=0.5V 

Other inputs -2.0 mA 

los Short-circuit output current3 Vee= MAX -20 -100 -40 -100 mA 

'Ice Supply current 4 (total) 

_ __, 
Vee= MAX 20 34 55 80 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los Is tested wlth Vour = + O.SV and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit shou!d not exceecl one 

second. 
4. Ice Is measured after applying a momentary 4.5V, then ground to the Clock input with all other Inputs grounded and outputs open. 

5. VoL= +0.45V MAX for 54S at TA= +125'C only. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LSl74LS 5451745 - ~-1 

PARAMETER TEST CONDITIONS 
CL= 15pF CL= 15pF, RL = 280!1 CL=15_eF, RL=280!1 UNIT I 
RL = 2k!l U/D =HIGH UID=LOW j 

Min Max Min Max Min Max I 
T ---1 

IMAX Maximum clock frequency Waveform 1 25 40 40 MHz 

tPLH Propagation delay 
Waveform 1 

20 12 12 ns 
tPHL Clock to Q output 23 15 15 

tPLH Propagation delay 
Waveform 1 

35 17 15 
tPHL Clock to TC 35 25 25 ns 

tPLH Propagation delay 
Waveform 2 

14 11 11 
ns 

tPHL CET to TC 14 15 15 

tPLH Propagation delay 
Waveform 3 

25 15 10 

tPHL U/D control to ~(bl 29 15 20 
ns 

NOTE 
b. Propagation delay time from up/down to terminal count must be measured with the counter at either a min!mum or a maximum count. As ~he !ogic level of the Up/Down Input !s 

changed, the Termlnal Count output will follow. If the count is minimum (0}, the Terminal Count output lransition will be in phase. rt the count is maximlJm (9 for 'i68A or 15 for 
ie9A, the Termlnal Count output will be out of phase. 

Per Industry convention, fMAX ls the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

4-BIT BIDIRECTIONAL COUNTERS 54/74LS168A, 54/74LS169A, S168A, S169A 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Waveform 1 

ts Setup time, data to clock Waveform 4 

th Hold time, data to clock Waveform 4 

ts Setup time, PE to clock Waveform 4 

th Hold time, PE to clock Waveform 4 

ts Setup time, CEP & CET to clock Waveform 5 

th Hold time, CEP & CET to clock Waveform 5 

ts Setup time, U/D to clock Waveform 6 

th Hold time, U/D to clock Waveform 6 

AC WAVEFORMS 

CP 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

!;=:'''MAxl r---.. 

I vM t:,w:j vM 

1-'PHL~ -- -1-,PLHI 
o AND Tc"-----'\ vM /'"v_M ___ _ 

Waveform 1 

PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 

Waveform 3 

COUNT ENABLE SETUP AND HOLD TIMES 

o _____ c_o_u_N_T_,j(,....._ ________ N_o_c_H_AN-G~E 
Waveform 5 

54LS/74LS 54S/74S 

Min 

25 

20 

0 

25 

0 

20 

0 

30 

0 

Max Min Max 

10 

6 

1 

9 

0 

16 

0 

20 

0 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

Waveform 2 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

····~ f's th 

?E~VM~ 
f--t,(L) 1-1-t,(H,.j\lol 

th --t;:'h 
CP VM 

Waveform 4 

UP/DOWN CONTROL SETUP AND 
HOLD TIMES 

Waveform 6 

VM = 1.5V for 54/74 and 54$174$, VM = 1.3V for 54L$174LS. 
The shaded areas indicate-when the input iS permitted to change for predictable output performance 
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REGISTER FILES 

• Simultaneous and 
independent Read and 
Write operations 

• Expandable to 1024 words 
by n-bits 

• Open Collector outputs 
for wired-AND expansion 

TYPE 

74170 

74LS170 

54/7 4170, LS170 

4 x 4 Register File (Open Collector) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (RE to Q) (Total) 

10ns (tPLH) 127mA 
20ns (tpHd 

20ns (tPLH) 25mA 
20ns (tPHd 

• See '670 for 3-State ORDERING CODE 

output version 

DESCRIPTION 
The '170 is a 16-bit register file organized 
as 4 words of 4 bits each, permitting 

PACKAGES 

Plastic DIP 

COMMERCIAL RANGES MILITARY RANGES 
Vcc=SV :t5%;TA=0°Cto +70°C Vcc=SV :t10%;TA= -ss•cto +12s•c 

N74170N . N74LS170N 

simultaneous writing into one word loca- INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
lion and reading from another location. 
The 4-bit word to be stored is presented to 
four Data inputs. The Write Address in
puts (WA and Ws) determine the location 
of the stored word. When the Write Enable 
(WE) input is LOW, the data is entered into 

PINS 

D, WA, Ws, RA, Rs 

WE, RE 

All 

DESCRIPTION 

Inputs 

Inputs 

Outputs 

54/74 54/74LS 

1ul 1LSul 

1ul 2LSul 

10ul 10LSul 

the addressed location. The addressed NOTE 

location remains transparent to the data 
while the WE is LOW. Data supplied at the 
inputs will be read out in true (non· 
inverting) form. Data and Write Address in
puts are inhibited when~ is HIGH. 

Direct acquisition of data stored in any of 
the four registers is made possible by indi
vidual Read Address inputs (RA and Rs). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 

PIN CONFIGURATION 

Where a 54174 unit load (ul) is understood to be 40,.iA l1H and - 1.6mA l1L and a 54174LS unit load (LSul) is 20,..A ltH and 
-0.4mA Ill· 

LOW. Data outputs are inhibited and re
main HIGH when the Read Enable input is 
HIGH. This permits simultaneous reading 
and writing, eliminates recovery times, 
and is limited in speed only by the read 
time and the write time. 

LOGIC SYMBOL 

12 15 

14 WA 
WE Do D1 D2 03 

13 We 

RA 

Re 

11 RE Oo o1 02 03 

10 

Vee= Pin 16 
GND=Pin9 

Up to 256 devices can be stacked to in
crease the word size to 1024 locations by 
tying the Open Collector outputs together. 
Parallel expansion to generate n-bit words 
is accomplished by driving the Enable and 
Address inputs of each device in parallel. 

LOGIC SYMBOL (IEEE/IEC) 
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REGISTER FlLES : 

LOGIC DIAGRAM 

4·294 

Vee• Pin 1e 
OND•Pln 8 
( ) • Pin number• 

54/74170, LS170 
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REGISTER FILES 

WRITE MODE SELECT TABLE 

OPERATING INPUTS INTERNAL 
MODE WE Dn LATCHES!•) 

Write Data L L L 
L H H 

Data Latched H x no change 

54/7 4170, LS170 

READ MODE SELECT TABLE 

OPERATING 
MODE 

Read 

Disabled 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

NOTES 

RE 

L 
L 

H 

INPUTS OUTPUTS 

INTERNAL a. LATCHES!bl 

L L 
H H 

x H 

a. The Write Address (WA and We) to the "Internal latches" must be stable while WE 
Is LOW for conventlonal operation. 

b. The aelectlon of the "Internal latches" by Read Addreaa (RA and Re) are not con· 
strained by WE or RE operation. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 +7.0 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

Vour Voltage applied to output In HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

VoH HIGH-level output voltage 5.5 5.5 v 
Mii 16 4 mA 

loL LOW-level output current 
Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 'C 
TA Operating free-air temperature 

Com'I 0 70 0 70 'C 
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REGISTER FILES 54/7 4170, LS170 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74170 54/74LS170 

PARAMETER 
Typ2 

UNIT 
Min Max Min Typ2 Max 

loH HIGH-level output current Vee= MIN, V1H =MIN, V1L =MAX, VoH = 5.5V 
f----1 

30 100 µA 

Mil 0.2 0.4 0.25 0.4 v 
Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL =MAX 

Com·1 0.2 0.4 0.35 0.5 v 
V1L= MAX 

10 L=4mA 74LS 0.25 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 -1.5 v 

V1 = 5.5V 1.0 mA 

1, 
Input current at maximum 

Vee= MAX 
D, WA, Ws, RA, Rs 

0.1 mA input voltage V1= 7.0V inputs 

WE, RE inputs I 0.2 mA 

V1=2.4V 40 µA 

l1H HIGH-level input current Vee= MAX 
D, WA, Ws, RA, Rs 

20 µA 
V1= 2.7V inputs 

WE, RE inputs 40 µA 

Ill LOW-level input current Vee= MAX, V1= 0.4V 
D, WA, Ws, RA, Rs -1.6 -0.4 mA 

inputs 

WE, RE inputs -1.6 -0.8 mA 

Supply current3 (total) 
Mil 127 140 25 40 mA 

Ice Vee= MAX 
Com'I 127 150 25 40 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating cond1t1ons for the applicable type 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. Measure Ice with 4.5V applied to all Data and both Enable inputs, the Address inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25°C, Vce=5.0V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 400!1 CL= 15pF, RL = 2k!1 UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 

15 30 
tPHL Read Enable to output 30 30 

ns 

tPLH Propagation delay 
Waveform 2 

35 40 

tPHL Read Address to output 40 40 
ns 

tPLH Propagation delay 
Waveform 1 

40 45 
jPHL Write Enable to output 45 40 

ns 

tPLH Propagation delay 
Waveform 1 

30 45 

tPHL Data to output 45 35 
ns 
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REGISTER FILES 54/74170, LS170 

AC SETUP REQUIREMENTS TA= 25°C, Vee= 5.0V 

PARAMETER 

-
tw Write Enable pulse width 

ts Setup time, Data to positive-going WElcl 

th Hold time, Data to positive-going WEicl 

ts Setup time, Read Address to negative-going WE(cl 

th Hold time, Read Address to positive-going WElcl 

tw Read Enable pulse width 

t1atch Latch time for new dataldl 

NOTES 

TEST CONDITIO 

-·-··--
Waveform 3 

Waveform 3 

Waveform 3 
--· 

Waveform 3 

Waveform 3 

Waveform 4 

NS 

---
54/74 

Mi n 
. ··t-· 

25 

10 
···--·-

-~··-· 

15 

15 

50 

.. 

Max 

--r-~ 
-- j---

-- --
Waveform 5 __l 25 

54LS/74LS 
UNIT 

Min Max 

25 ns 

10 ns 

15 ns 

15 ns 

5.0 ns 

25 ns 

25 ns 

c. Write Address setup time will protect the data written into the previous address. If protection of data in the previous aodress is not required, t5 (Write Address to WE) can be ig
nored, as any address selection sustained for the final 30ns of the~ pulse and during th (Write Address to WE) will result in data being written into that location. Depending 
on the duration of the input conditions, one or a number of previous addresses may have been written into. 

d Latch time is the time allowed for the internal output of the latch to assume the state of new data_ This is important only when attempting to read from a location immediately 
after that location has received new data. This parameter is measured from the falling edge of W'E' to the nsing edge of RA ur R8 . RE must be LOW. 

AC WAVEFORMS 

PROPAGATION DELAY READ ENABLE, 
WRITE ENABLE AND DATA TO OUTPUTS 

Waveform 1 

SETUP ANO HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

Waveform 3 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Waveform 2 

SETUP AND HOLD TIMES 
READ ADDRESS TO READ ENABLE 

Waveform 4 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

Waveform 5 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54LSi74LS 

The shaded areas indicate when the input is permitted to change for predictable output performance 
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LOGIC PRODUCTS 

REGISTER FILES 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

RT 

Al= Load resistor to Vee: see AC CHARACTERISTICS for value 

vce 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 

Rr =Termination resistance should be equal to ZouT of Pulse Generators 

trLH, 'THL Values should be less than or equal to the table entries 

4-298 

54/7 4170, LS170 

INPUT PULSE DEFINITIONS 

10% 

1--•THL(lt) 

ITLH(lr) 

fTLHilr) 

ITHL(lt) 

AMP(V) 

..-------IW OV 

VM = 1.3V for 54LS174LS; VM = 1-5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude 1 Rep. Rate Pulse Width ITLH 'THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS174LS 3.0V 1MHz 500ns 15ns 6ns 

54$174$ 30V 1MHz SOOns 2.Sns 2.Sns 



LOGIC PRODUCTS 

REGISTER FILE 

• Simultaneous and 
Independent Read and 
Write operations 

• Expandable to 1024 words 
on n·blts 

TYPE 

74S172 

745172 

16·Blt Multiple Port Register Fiie (3·State) 

TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

40MHz 180mA 

• 3·State outputs ORDERING CODE 

DESCRIPTION 
The '172 Is a high-performance, 16-bit 
multlport register file with 3-State outputs 
organized f!S eight words of two bits each. 
Multiple address decoding circuitry Is 
used so that the read and write operation 
can be performed Independently on up to 
three word locations. Data can be written 
into two word locatlons thrqugh Input Port 
"A" or Input Port "C" whlle data is slmul· 
taneously read from both output Port "B" 
and output Port "C". 

Port "A" Is an Input port which can be 
used to write two bits of data (DAO• DA1) 
into one of eight register locations SS· 

lected by the Address Inputs (AAo• AA,, 
AA2). When the Write Enable ~A) input 
i's LOW one setup time prior to the LOW· 
to-HIGH transition of the Clock (CP) Input, 
the data is written into the selected loca
tion. 

Port "B" is an output port which can be 
used to read two bits of data from one of 
eight register locations selected by the 
Address inputs (A80 , A81 , A82). When the 
Read Enable (RE8) Is LOW, the selected 
2-bit word appears on outputs 0 80 and 
0 81 . When RE8 Is HIGH, the 0 80 and 0 81 

PIN CONFIGURATION 

AA1 , 
AAO 2 

WfA 3 

A92 ' 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc•5V :1:&%;TA•o•c10 +7o•c Vcc•&V :t10%;TA• -&&•eta +125°C 

Plastic DIP N74S172N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 74S 

All Inputs 1Sul 

All Outputs 6Sul 

NOTE 
A 541745 unit load (Sul) Is SOµA and l1H and - 2.0mA Ill· 

outputs are in the HIGH Impedance "off" 
state. The read operation is Independent 
of the clock. 

Port "C" is a read/write port that has sepa
rate Data input and Data output sections, 
but common Address inputs (A00 , Ac1, 
A02). Data can be simultaneously written 
into and read from the same register loca
tion. Port "C" can be used to write data 
into one locatlon whll~ Port "A" Is writing 
into a different location, but data cannot 
be written reliably into the same location 
simultaneously. 

LOGIC SYMBOL 

3 2 1 23 • • 7 15 

WEA AAo AA1AA2 Aeo A91 A92RE9 
22 DAO 090 14 

DA1 091 10 

CP 
21 Dco Oco 13 

Dc1 Oc1 11 

WEcAcoAc1Ac2 REc 

20 17 18 19 11 

Vee = Pln24 
GND •Pin 12 

If both Ports "A" and "C" are enabled for 
writing into the same locatlon during the 
same clock cycle, the LOW data will pre· 
dominate If there is a conflict. 

The register operation is essentially a 
master-slave flip-flop. Each master acts as 
a transparent D latch when selected by the 
"A" or "C" address and the clock and ap· 
plicabie write enable are LOW. The data in 
the master is transferred to the slave (or 
output section) following the LOW-to· 
HIGH transition of the Clock (CP). The Ad· 
dress inputs must ·be stable while the 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

REGISTER FILE 

Clock and Write Enable inputs are LOW to 
ensure retention of data previously written 
into the other locations. Any number of 

masters can be altered while the clock and 
write enable are LOW, but the new data 
will not be loaded into the slaves, or be 

BLOCK DIAGRAM 

A Ao AA1 AA2 CP Aao Aa1 A92 

WEA Ria 

(3) (2) (1) (23) (I) (8) (8) (7) (15) 
r- --- --, 
I I 
I I 
I I 

DUAL DUAL 

I 1·LINE·TO· l·LINE·TO· I l·LINE HINE 
(22) DEMULTI· MULTI· (14) 

DAO PLEXER PLEXER aao 

DA1 
(4) (10) 

Oa1 

I I-WORD I 
BY 

~ ----- 2·BIT ---- -4 STORAGE 

I REGISTER I 
I I 
I I DUAL DUAL 

I 1-LINE·TO· 8-LINE·TO· I 
(21) I-LINE 1·LINE (13) 

Dco DEMULfl. MULTI· 
aco 

PLEXER PLEXER 

Dc1 Oc1 

I 
I 
L --- ----- _J 

WEc 
(20) (17) (18 (19) (18) 

Ric 

Aco Ac1 Ac2 

Vee sPln24 
GND =Pin 12 
( ) = Pin numbers 

745172 

available at the outputs, until the clock 
goes HIGH. 

WRITE MODE SELECT TABLE 

OPERATING INPUTS ADDRESSED 
MODE CP WE D. REGISTER 

Write Data<•) I I I L 
I I h H 

Holdibl I h x no change 

READ MODE SELECT TABLE 

OPERATING 
INPUTS OUTPUT~ 

I MODE RE ADDRESSED a. REGISTER 

Read L L L 
L H H 

Disabled H x (Z) 

H =HIGH voltage tevel steady state. 
h =HIGH voltage level one setup time prior to the LOW

to·HIGH or HIGH-to-LOW clock transition. 
L = LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 

(Z) =HIGH impedance (off) state. 
1 =LOW-to-HIGH clock transition. 
I =HIGH-to-LOW clock transition. 

NOTES 

a. ~e~~ ~r~~~ ~:d:::,~A~:i~: ~ ~~~h~~i~~~r~~~g/~; 
conventional operation. 

b. The Write Enable must be HIGH before the HIGH-to
LOW clock transition to ensure that the data in the 
register is not changed. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 74S UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage -0.5 to +5.5 v 
l1N Input current -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vee v 
TA Operating free-air temperature range o to 70 ·c 
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LOGIC PRODUCTS 

REGISTER FILE 745172 

RECOMMENDED OPERATING CONDITIONS 

74S 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage I Com'I 4.75 5.0 5.25 v 

V1H HIGH-level input voltage 2.0 v 

VIL LOW-level Input voltage l Com'I +0.8 v 

l1K Input clamp current -12 mA 

loH HIGH-level output current -5.2 mA 

loL LOW-level output current 1 Com'I 20 mA 

TA Operating free-air temperature Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
74S172 

PARAMETER 
Typ2 

UNIT 
Min Max 

VoH HIGH-level output voltage Vee= MIN, v,H= MIN, v,L= MAX, loH= MAX 2.4 v 

Vol LOW-level output voltage Vee= MIN, v,H =MIN, v,L =MAX, loL =MAX 0.5 v 

VIK Input clamp voltage Vee= MIN, l1=l1K -1.5 v 

lozH 
Off-state output current, HIGH-level 

Vee= MAX, V1H=MIN, V1L=MAX, V0 =2.4V 40 µ.A voltage applied 

lozL 
Off-state output current, LOW-level 

Vee= MAX, V1H=MIN, v,L=MAX, Vo=0.4V -40 µ.A voltage applied 

1, Input current at maximum input voltage Vee= MAX, V1=5.5V 1.0 mA 

l1H HIGH-level input current Vee= MAX, v,=2.4V 40 µ.A 

l CP, WEA, WEc, Ac0-Ac2 -1.6 mA 
Ill LOW-level input current Vee= MAX, V1=0.4V l 

-0.8 mA Other inputs 

los Short-circuit output current3 Vee= MAX -18 -55 mA 

Ice Supply current4 (total) Vee= MAX 160 190 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25QC. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with alt inputs at 4.5V and all outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

74S 

PARAMETER TEST CONDITIONS CL= 50pF, RL = 400{) UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 1 30 MHz 

tPLH Propagation delay 
Waveform 2 

30 
ns 

tPHL Address (B or C) to output 30 

tPLH Propagation delay 
Waveform 1 

38 
tPHL Clock to output 38 

ns 

tpzH Read enable time to HIGH Waveform 3 30 ns 

tpzL Read enable time to LOW Waveform 4 30 ns 

tPHZ Disable time from HIGH Waveform 3, CL= 5pF 20 ns 

tpLZ Disable time from LOW Waveform 4, CL= 5pF 20 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

REGISTER FILE 74S1.72 

AC SETUP REQUIREMENTS TA=25°c, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
74S 

Min Max 

tw Clock pulse width Waveform 1 25 

t. Setup time, Write Address (A or C) to negative-going Clock and \iVr Waveform 5 15 

th Hold time, Write Addr,ss (A or C) to positive-going Clock and WE Waveform 5 0 

t1 (H) Setup time, HIGH Data to Clock 

th(H) Hold time, HIGH Data to Clock 

t8 (L) Setup time, LOW Data to Clock 

th(L) Hold time, LOW Data to Clock 

t. Setup time, LOW \iVr to positive-going Clock 

th Hold time, LOW WE to positive-going Clock 

t. Setup time, HIGH WE to negative-going Clock 

th Hold time, HIGH WE to positive-going Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

"' 
V1N 

GE=~~:~OR l--'l9T--I D.U.T. l--.fc>l----<1>--t<:r-. 

Ry D 

SWITCH POSITION 

THI Swllch1 Swllch2 

lpzH Open Closed 

lpzL Closed Open 

Ip Hz Closed Closed 

tp_LZ_ Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr •Termination resistance should be equal to ZouT of pulse 

generators. 
0 =Diodes are 1 N916, 1 N3064, or equlvalent. 
Rx= 1k0 for 54174, 54Sl74S, Rx= SkO for 54LSl74LS. 
tTLH• trHL Values should be ISss than or equal to the table entries. 
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Waveform 5 30 

Waveform 5 0 

Waveform 5 20 

Waveform 5 0 

Waveform 6 35 

Waveform 6 0 

Waveform 6 10 

Waveform 6 0 

INPUT PULSE DEFINITIONS 

i--~~~~~•w·~~~~~~ 

VM = 1.JV for 54LSl74LS; VM = 1.5V for all other TTL famlllea. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Ampllludo Rep. Roll Pul11Wldlh ITLH 

54174 3.0V 1MHz 500ns 7na 

54LSl74LS 3.0V 1MHz 500ns i5ns 

S4Sl74S 3.0V 1MHz 500na 2.5ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

AMP(V) 

OV 

ITHL 

7ns 

8ns 

2.Sns 



LOGIC PRODUCTS 

REGISTER FILE 

AC WAVEFORMS 

CP 

Q 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

,_ __ 1"/IMAX-1,....--" 

.. ~-l~~I 
.._ _____ __,~rv_M ______ _ 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

Waveform 5 

INTERNAL 
REGISTER 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Waveform 2 

745172 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 

WRITE ENABLE SETUP AND HOLD TIMES 

LOAD 
DATA 

Waveform 8 

NO CHANGE ><== 

VM = 1.5V for 54/74 and 5451745; VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

4-303 

4 



LOGIC PRODUCTS 

FLIP·FLOPS 

• Edge-triggered D·type 
register 

• Gated input enable for 
hold "do nothing" mode 

• 3·State output buffers 
• Gated output enable 

control 
• Pin compatible with the 

8T10 and DM8551 

DESCRIPTION 

The '173 Is a 4-bit parallel load register 
with clock enable control, 3-State buffered 
outputs and master reset. When the two 
Clock Enable (E1 and E2) Inputs are LOW, 
the data on the D Inputs Is loaded Into the 
register synchronously with the LOW-to· 
HIGH Clock (CP) transition. When one or 
both E Inputs are HIGH one setup time 
before the LOW-to-HIGH clock transition, 
the register will retain the previous data. 
Data inputs and Clock Enable inputs are 
fully edge triggered and must be stable 
only one setup time before the .LOW-to· 
HIGH clock transition. · 

The Master Reset (MR) Is an active HIGH 
asynchronous input. When the MR is 
HIGH, all four flip.flops are reset (cleared) 
independently of any other Input condl· 
tlon. 

PIN CONFIGURATION 

Ol1 1 

~ 2 

4.304 

54/74113, LS173 

Quad D·Type Flip-Flop With 3-State Outputs 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

741.73 35MHz 50mA 

74LS173 50MHz 20mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t5%;TA=o•cto +1o•c Vcc=5V ±10%;TA= -55°Cto +125°C 

Plastic DIP N74173N . N74LS173N 

Plastic SO N74LS173D 

Ceramic DIP S54LS173F 

Flatpack S54LS173W 

LLCC S54LS173G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174 54174LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 30LSul 
NOTE 
Where a54/74 unit load (ul) is understood to be 40µA l1H and - 1.6mA ltl and a54/74LS unit load (LSul) Is 20µA l1H and 

-0.4mA l1L· 

The 3-State output buffers are controlled 
by a 2-input NOR gate. When both Output 
Enable (OE1 and OE2) inputs are LOW, the 
data in the register is presented at the Q 
outputs. When one or both OE inputs is 

LOGIC SYMBOL 

14 13 12 11 

Do D1 
10 

D2 ~ 

CP 

Ou 01 02 03 

15 3 4 5 

Vee •Pin 11 
GNO•Pln 8 

HIGH, the outputs are forced to a HIGH 
Impedance "off" state. The 3·State output 
buffers are completely independent of the 
register operation; the OE transition does 
not affect the clock and reset operations. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

(7) 
CP 

(15> 
MR 

O'E1 
(1> 

lif2 (2> 

Vee •Pin 11 
QND•Pln I 

Do 
(14> 

Ro 

MODE SELECT-FUNCTION TABLE 

REGISTER OPERATING MODES 

Reset (clear) 

Parallel load 

Hold (no change) 

3·STATE BUFFER OPERATING MODES 

0 

Q 

Og 

MR 

H 

L 
L 

L 
L 

D1 

(13> 

Ro 

CP 

x 
f 
f 

x 
x 

0 

Q 

54/74173, LS173 

0 0 

Q 
Ro Ro 

Q 

(4> (5> 

01 02 03 

INPUTS OUTPUTS 

E1 E2 D. Q 0 (Register) 

x x x L 

I I I L 
I I h H 

h x x q. 
x h x q. 

INPUTS OUTPUTS 

Q0 (Register) OE1 OE2 Co, 01, 02, 03 

Read 
L L 
H L 

Disabled 
x H 
x x 

H = HIGH voltage level. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level. 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

q0 = Lower case letters Indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 

(Z) = HIGH Impedance "off" state. 
I = LOW-to-HIGH clock transition. 

L L 
L H 

x (Z) 

H (Z) 
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LOGIC PRODUCTS 

FLIP·FLOPS 54/74173, LS173 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Vour Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH·level input voltage 

Mil 
VIL LOW·level input voltage 

Com'I 

l1K Input clamp current 

Mil 
loH HIGH-level output current 

Com'I 

Mil 
loL LOW·level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

PULSE 
v,. Your 

GENERATOR D.U.T. 

-= -= -= :1 
SWITCH POSITION 

Test Swltch1 Switch2 

tpzH Open Closed 
1PZL Closed Open 
1PHZ Closed Closed 

1PLZ Closed ·ctosed 

DEFINITIONS 

AL= Load resistor to Vee· see AC CHARACTERISTICS for value. 
CL= Load. capacitance includes pg and probe capacitance; see AC 

CHARACTER1ST!CS for value 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent 
Rx= 1 kl! for 54174. 54Sl74S. Rx= 5k0 for 54LSl74LS 
lrLH· tTHL Values should be less than or equal to the table entries 

4-306 

Min 

4.5 

4.75 

2.0 

-55 

0 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 +7.0 +5.5 +7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

- 55 to + 125 O to70 ·c 

54/74 54174LS 
UNIT 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-2.0 -1.0 mA 

-5.2 -2.6 mA 

16 12 mA 

16 24 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i.-~~~~~1w'~~~~~-.i OV 

VM = 1.JV for 54LS/74LS; VM = 1.5V for all other TTL fam1hes. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. A1t1 PutsoWldth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.Sns 2.Sns 



LOGIC PRODUCTS 

FLIP·FLOPS 54/74173, LS173 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

TEST CONDITIONS1 
54/74173 54/74LS173 

PARAMETER 
Typ2 Min Max Min 

Vee= MIN, v,H =MIN, Mil 2.4 2.4 
VoH HIGH-level output voltage 

v,L =MAX, loH =MAX Com'I 2.4 2.4 

Vee= MIN, 
Mil 0.4 

Vol LOW-level output voltage V1H= MIN, 
IOL= MAX 

Com' I 0.4 
V1L= MAX loL= 12mA 74LS 

VIK Input clamp voltage Vee= MIN, 1, = 1,K -1.5 

Off-state output current, Vee= MAX, Vo= 2.4V 40 
lozH HIGH-level voltage applied V1H= MIN Vo=2.7V 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 0.4V -40 
LOW-level voltage applied 

Input current at maximum V1= 5.5V 1.0 
1, input voltage Vee= MAX 

V1 = 7.0V 

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

V1= 2.7V 

l1L LOW-level Input current Vee= MAX, v,=0.4V -1.6 

los Short-circuit output current 3 Vee= MAX -30 -70 -30 

Ice Supply current4 (total) Vee= MAX 50 72 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommendad operating conditions for the applicable type. 
2: All typical values are at Vee= 5V, TA= 25"C. 

Typ2 

3.4 

3.1 

0.25 

0.35 

0.25 

20 

UNIT 
Max 

v 

v 

0.4 v 

0.5 v 

0.4 v 

-1.5 v 

p.A 

20 p.A 

-20 µ.A 

mA 

0.1 mA 

p.A 

20 µ.A 

-0.4 mA 

-130 mA 

30 mA 

3. los is tested with Vour= + 0.5V, and Vee= Vee MAX+ 0.5V. Not more than one output s!1ou1a be shorted at a time and duration of the short circuit should not exceed one 
second. 

4, Measure Ice with MR grounded following momentary connection to 4.5V, 5E2, E1, f 2 and all Data inputs grounded, CP and OE 1 at 4.5V, and alt outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54174 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 50pF, RL = 400!1 CL".' 4SpF, RL = 687!1 UNIT 

Min Max Min Max 

IMAX Maximum clock frequency Waveform 1 25 30 MHz 

tPLH Propagation delay 
Waveform 1 

43 25 

tPHL Clock to output 31 30 
ns 

tPHL Propagation delay, MR to output Waveform 4 27 35 ns 

tpzH Output enable to HIGH level Waveform 2 30 23 ns 

tpzL Output enable to LOW level Waveform 3 30 27 ns 

tPHZ Output disable from HIGH level Waveform 2, CL= 5pF 14 17 ns 

tpLZ Output disable from LOW level Waveform 3, CL= 5pF 20 17 ns 

NOTE 
Per Industry convention, fMAX Is the worst case value of the maximum device operating frequency with no constraints on tr. tf, pulse width or duty cycle 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54/74 54LS174LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw(CP) Clock pulse width Waveform 1 20 20 ns 

tw(MR) MR pulse width Waveform 4 20 20 ns 

t1 (D) Setup time, Data to Clock Waveform 5 10 17 ns 

th(D) Hold time, Data to Clock Waveform 5 10 0 ns 

t 1 (El Setup time, Enable to Clock Waveform 5 17 35 ns 

th(El Hold time, Enable to Clock Waveform 5 2 0 ns 

t,0c(MR) Recovery time, Master Reset to Clock Waveform 4 10 17 ns 

4·307 

4 



LOGIC PRODUCTS 

FLIP·FLOPS 54/7 4173, LS17 3 

AC WAVEFORMS 

4·308 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Waveform 4 

SETUP (Is) AND HOLD (th) TIMES 
FOR DATA (D) AND ENABLE (E) INPUTS 

Q RESPON~= == == === ==)(_o_-_o ________ N_o_c_HA_N_o_e 
Waveform 5 

VM = 1.5V for 54/74 and 54/745; VM = 1.3V for 54LS/74LS. 
The shaded areas Indicate when the Input is permitted to change for predictable output performance. 



LOGIC PRODUCTS 

FLIP·FLOPS 

• Six edge-triggered D·type 
flip· flops 

• Three speed-power 
ranges available 

• Buffered common clock 
• Buffered, asynchronous 

TYPE 

74174 

74LS174 

745174 

54/74174, LS174, 5174 

Hex 0 Fllp·Flops 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

35MHz 45mA 

40MHz 16mA 

110MHz 90mA 

Master Reset ORDERING CODE 

DESCRIPTION 

The '174 has six edge-triggered D-type flip
flops with individual D inputs and 0 out
puts. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip
flop's Q output. 

All outputs will be forced LOW indepen
dently of Clock or Data inputs by a LOW 
v.oltage level on the MR input. The device 
is useful for applications where the true 
output only is required and the Clock and 
Master Reset are common to all storage 
elements. 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vee= sv :1: 10%; TA= -ss•c to + 12s•c 

Plastic DIP 
N74174N . N74LS174N 

N74S174N 

Plastic SO N74LS174D N74S174D 

Ceramic DIP S54174F . S54LS174F 
S54S174F 

Flat pack 
S54174W . S54LS174W 

S54S174W 

LLCC S54S174G . S54LS174G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/748 54/74LS 

Ali Inputs 1 ul 1Sul 1LSul 

Oo-05 Outputs 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µA 11H and - 1.6mA Ill• a 541745 unit toad (Sul) is 50µ.A l1H and 
- 2.0mA Ill• and 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11 13 14 

Do D1 D2 03 04 05 

CP 

MR 

Co a, 02 03 04 05 

10 12 15 

Vee =Pin 1e 
GND =Pln8 
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LOGIC PRODUCTS 

FLIP·FLOPS 54174174, LS174, 5174 

LOGIC DIAGRAM 

Vee= Pin 1& 
GNO= Pin 8 
( ) s Pin Numbers 

FUNCTION TABLE 

OPERATING INPUTS 
MODE MR CP Dn 

Reset (clear) L x x 
Load "1" H 1 h 
Load "O" H I I 

(2) 

Oo 

01 

(41 

OUTPUTS 

a. 
L 
H 
L 

15) 

01 

H =HIGH voltage level steady state 

03 
111) 

h =HIGH voltage level one setup time prior to the LOW· 

to·H1GH clock transition. 
L =LOW voltage level steady state 
I =LOW voltage level one setup time prior to the LOW· 

to·HIGH clock transition. 
X =Don't care. 
t =LOW·to·HIGH clock transition. 

1101 

03 

05 
(14) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5 to - 0.5 to -0.5 to 
+ 5.5 + 7.0 +5.5 +5.5 + 7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30 to 
+5 +1 +5 +5 +1 +5 

Vour 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 54/74S 
PARAMETER 

Min Nom Max Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 
Vee Supply voltage 

Com'! 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 -
V1H HIGH-level input voltage 2.0 2.0 2.0 

Mil +0.8 +0.7 +0.8 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 

l1K Input clamp current -12 -18 -18 

loH HIGH-level output current -800 -400 -1000 

Mil 16 4 20 
loL LOW-level output current 

Com'! 16 8 20 

Mil -55 + 125 -55 + 125 -55 + 125 
TA Operating free-air temperature 

Com'! 0 70 0 70 0 70 
NOTE 
V1L = + 0.7V MAX for 545at+125°C only. 
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UNIT 

v 

v 

mA 

v 

'C 

UNIT 

v 
v 
v 
v 
v 

mA 

p.A 

mA 

mA 

'C 

'C 



LOGIC PRODUCTS 

FLIP·FLOPS 54/74174, LS174, 5174 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174174 54174LS174 54174S174 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage V1L =MAX, loH =MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 0.55 v 

~OL 
LOW-level loL= MAX 
output voltage V1H= MIN, Com'I 0.2 0.4 0.35 0.5 0.5 v 

V1L= MAX loL=4mA 74LS 0.25 0.4 v 

V1K 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v voltage 

Input current V1=5.5V 1.0 1.0 mA 
11 at maximum Vee= MAX 

Input voltage V1 = 7.0V 0.1 mA 

HIGH-level V1=2.4V 40 µ.A 
itH Input current Vee= MAX 

V1=2.7V 20 50 µ.A 

LOW-level V1 = 0.4V -1.6 -0.4 mA 
ltl Input current Vee= MAX 

V1 = 0.5V -2.0 mA 

Short-circuit Mil -20 -57 -20 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com'I -18 - 57 -20 -100 -40 -100 mA 

Ice 
Supply current4 

Vee= MAX 45 65 16 26 90 144 mA 
(total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s•c. 
3. los Is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice Is measured after a momentary ground, then 4.5V is applied to Clock, with 4.5V applied to all Data and MA Inputs and all outputs open. 

5. Vol= + 0.45V MAX tor 545 at+ 125'e only. 

AC CHARACTERISTICS TA=25'C, Vee=5.0V 

54174 54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, AL= 4000 CL= 15pF, RL = 2k0 CL= 15pF, RL = 2800 UNIT 

Min Max Min Max Min Max 

IMAX 
Maximum clock 

Waveform 1 25 30 75 MHz frequency 

tPLH Propagation delay 
Waveform 1 

30 30 13 
tPHL Clock to output 35 30 17 

ns 

tPHL 
Propagation delay 

Waveform3 35 35 22 ns MR to output 

NOTE 
Per industry convention, 'MAX is the worst case value of the maximum device operating frequency with no constraints on t,, t1, pulse width or duty cycle 

AC SETUP REQUIREMENTS TA=25'C, Vee=5.0V 

PARAMETER TEST CONDITIONS 
54/74 54LS/74LS 54S/74S 

UNIT 
Min Max Min Max Min Max 

tw(L) Clock pulse width (LOW) Waveform 1 20 20 7.0 ns 

tw Master Reset pulse width Waveform 3 20 20 10 ns 

t, Setup time, data to CP Waveform 2 20 20 5.0 ns 

th Hold time, data to CP Waveform 2 5 5 3.0 ns 

trac Recovery time, MR to CP Waveform 3 25 25 5.0 ns 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/74174, LS174, 5174 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

1 
__ 111MAX--1 

1-tw--

CP~L' L 
tPHL I 1PLH --1 

a \vM p;: 

DATA SET·UP AND HOLD TIMES 

VM = 1 5V tor 54174 and 54$174$, VM = 1.3V for 54LSl74LS 

VM = 1 5V for 54 1 74 and 545, 74S, VM"" 1 3V for 54LS, 'l4LS The shaded areas indicate when the input 1s p~rm1tted to change for predictable 
output performance 

Waveform 1 Waveform 2 

MASTER RESET TO OUTPUT DELAY, MASTER RESET 
PULSE WIDTH, AND MASTER RESET RECOVERY TIME 

VM = 1.5V tor 54174 and 54$/745, VM = 1.JV for 54LS174LS 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

vec vee 

INPUT PULSE DEFINITIONS 

i-------tw-----~-1 

...... ------tw-----~-1 
VM = 1.3V for 54LS/74LS; VM = 1.5V tor all other TTL families 

DEFINITIONS 

AL= Load resistor to Vee• see AC CHARACTERISTICS for value 
CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTERIS· 

TICS tor value, 
Ar= Termination resistance should be equal to Zour of Putse Generators 
D =Diodes are 1N916, 1N3064, or equivalent 
trLH• trHL Values should be less than or equal to the table entries 

FAMILY 
Amplitude 

54/74 3.0V 

54LS/74LS 3.0V 

54S/74S 3.0V 

INPUT PULSE REQUIREMENTS 

Rep. Aete Pulte Width tnH 

1MHz SOOns 7ns 

1MHz SOOns 15ns 

1MHz 500ns 2.5ns 

AMP(V) 

OV 

1THL 

7ns 

6ns 

2.5ns 

~------------------·---------------------------------------' 
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LOGIC PRODUCTS 

FLIP-FLOPS 

• Four edge-triggered D 
flip-flops 

• Three speed-power 
ranges available 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 

DESCRIPTION 

The '175 is a quad, edge-triggered D-type 
flip-flop with individual D inputs and both 
Q and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) inputs 
load and reset (clear) all flip-flops simul
taneously. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip
flop's a output. 

All Q outputs will be forced LOW indepen
dently of Clock or Data inputs by a LOW 
voltage level on the MR input. The device 
is useful for applications where both true 

54/74175, LS175, S175 

Quad D Flip-Flop 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74175 35MHz 30mA 

74LS175 40MHz 11mA 

745175 110MHz SOmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vee= sv :1: 10%; TA= -ss•c to + 12s•c 

Plastic DIP 
N74175N . N74LS175N 

N74S175N 

Plastic SO N74LS175D . N74S175D 

Ceramic DIP S54175F . S54LS175F 

Flat pack S54175W . S54LS175W 

LLCC S54LS195G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54n4 54/745 54"4LS 

All Inputs 1ul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 
and complement outputs are required, and NOTE 

the Clock and Master Reset are common Where a 54/74 unit load (ul) is understood to be 40µA l1H and -1.6mA Ill• a 54/74S unit load (Sul) is 50µA l;H and 
to ail storage elements. - 2.0mA Ill• and a 54/74LS unit load (LSul) Is 20µA l;H and -0.4mA Ill· 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 5 12 13 

l l l l 
9- CP Do D1 02 . D3 

1-<J MA 
i:l1 i:l2 03 llo Oo 01 02 03 

1 1 1 r 1~ 1~ 114 Js 
Vee =-Pin 11 
QND= Pin 8 
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LOGIC PRODUCTS 

FLIP-FLOPS 

LOGIC DIAGRAM 

Vee •Pin 11 
QND•Plnl 

Do 

(4) 

{ ) • Pin number 

(2) 

Oo Oo 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODE 

MR CP 

Reset (clear) L x 
Load "1" H I 

Load "O" H I 

D1 
(5) 

o. 
x 
h 

I 

(7) 

ii1 01 

OUTPUTS 

a. 
L 

H 

L 

a. 
H 

L 

H 

54/74175, LS175, 5175 

D3 
(13) 

H = HIGH voltage level steady state. 
h = HIGH vOltage level one setup tlme prior to the LOW· 

to-HIGH clock transition. 
L = LOW voltage level steady state. 
l = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 
I =LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to -0.5 to -0.5to -0.5to -0.5 to v 
+5.5 +7.0 +5.5 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30 to mA 
+5 +1 +5 +5 +1 +5 

Vour 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55 to + 125 Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 54/74S 
PARAMETER UNIT 

Min Norn Max Min Norn Max Min Norn Max 

Mii 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH·level input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 v 
l1K Input clamp current -12 -18 -18 mA 

loH HIGH-level output current -800 -400 -1000 µ.A 

Mil 16 4 20 mA 
loL LOW-level output current 

Com' I 16 8 20 mA 

Mil -55 + 125 -55 +125 -55 +125 •c 
TA Operating free-air temperature 

Com'I· 0 70 0 70 0 70 •c 

4·314 



LOGIC PRODUCTS 

FLIP-FLOPS 54/74175, LS175, S175 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174175 54174LS175 54/74S175 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Mex Min Mex Min Mex 

V HIGH-level Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage V1L = MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vcc=MIN, Mil 0.2 0.4 0.25 0.4 0.5 v 
LOW-level loL= MAX 

Vol output voltage V1H= MIN, Com'I 0.2 0.4 0.35 0.5 0.5 v 
V1L=MAX loL=4mA 74LS 0.25 0.4 v 

V1K 
Input clamp 

Vee= MIN, 11 = l1K -1.5 -1.5 -1.2 v 
voltage 

Input current V1=5.5V 1.0 1.0 mA 
11 at maximum Vcc=MAX 

input voltage V1=7.0V 0.1 mA 

HIGH-level V1=2.4V 40 µA 
l1H input current Vee= MAX 

V1=2.7V 20 50 µA 

LOW-level V1=0.4V -1.6 -0.4 mA 
l1L input current Vee= MAX 

V1=0.5V -2.0 mA 

Short-circuit Mil -20 -57 -20 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com'I -18 -57 -20 -100 -40 -100 mA 

Ice 
Supply current• 

Vee= MAX 30 45 11 18 60 96 mA 
(total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA-= 2s•c. 
3. 105 is tested with Vour = + o.sv and Vcc:m Vee MAX+ 0.5V. Not more than one output should be snorted at a time and duration or tne short circuit should not exceed one 

second. 
4. With all outputs open and 4.5V applied to all Data and Master Aeset Inputs, tee is measured after a momentary ground, then 4.SV is applied to clock. 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54174 54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL• 15pF, RL = 4000 CL= 15pF, RL,. 2kll CL•15pF, RLs2801l UNIT 

Min Mex Min Mex Min Mex 

IMAX 
Maximum clock 

Waveform 1 25 30 75 MHz 
frequency 

tPLH Propagation delay 
Waveform 1 30 25 12 

ns 
tPHL Clock to outputs 35 25 17 

tPLH Propagation delay 
Waveform 3 25 30 15 

tPHL MR to outputs 35 30 22 
ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on If, If, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25"C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 54174 54LS/74LS 54S/74S UNIT 
Min Mex Min Mex Min Mex 

tw Clock pulse width Waveform 1 20 20 7 ns 

tw Master Reset pulse width Waveform 3 20 20 10 ns 

t 6 (H) Setup time, HIGH data to CP Waveform 2 20 20 5 ns 

th(H) Hold time, HIGH data to CP Waveform 2 5 5 3 ns 

t 6 (L) Setup time, LOW data to CP Waveform 2 20 20 5 ns 

th(L) Hold time, LOW data to CP Waveform 2 5 5 3 ns 

tree Recovery time, MR to CP Waveform 3 25 25 5 ns 
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LOGIC PRODUCTS 

FLIP·FLOPS 54/74175, LS175, 5175 

AC WAVEFORMS 

eP 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

~ 
eP L' IM 

1PHL I 1PLH+---t 

Q 1 VM _,-;; 

Wavelarm 1 

DATA SET-UP AND HOLD TIMES 

Q _________ / VM 

Wevelarm 2 

MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 

MASTER RESET RECOVERY TIME 

Waveform 3 

VM = 1.5V tor 54174 and 54174S; VM = 1.3V tor 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value 

vee 

0 

CL= Load capac11ance :ncludes fig and probe capacitance: see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent 

'TLH' trHL Values should be less than or equal to the table entries 
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INPUT PULSE DEFINITIONS 

o--~~~~~-•w~~~~~~~ 

VM = 1.JV for 54LS174LS, VM = 1 5V for all other TTL fam1l1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width trLH 

54174 3 ov 1MHz 500ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 

54Sl74S 3 ov 1MHz 500ns 2.5ns 

AMP (V) 

ov 

1THL 

7ns 

6ns 

2 5ns 



LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 54/74180 

• Word length easily 
expanded by cascading 

• Generate even or odd 
parity 

• Checks for parity errors 
• See '280 for faster parity 

checker 

DESCRIPTION 
The '180 is a 9-bit parity generator or 
checker commonly used to detect errors 
in high speed data transmission or data 
retrieval systems. Both Even and Odd par
ity enable inputs and parity outputs are 
available for generating or checking parity 
on 8-bits. 

True active-HIGH or true active-LOW par
ity can be generated at both the Even and 
Odd outputs. True active-HIGH parity is 
established with Even Parity enable input 
(Pe) set HIGH and the Odd Parity enable 
input (P0 ) set LOW. True active-LOW par
ity is established when Pe is LOW and Po 
i$ HIGH. When both enable inputs are at 
the same logic level, both outputs will be 
forced to the opposite logic level. 

Parity checking of a 9-bit word (8 bits plus 
parity) is possible by using the two enable 
inputs plus an inverter as the ninth data in
put. To check for true active-HIGH parity, 

PIN CONFIGURATION 

9·Bit Odd/Even Parity Generator/Checker 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY, P0 =0V 

74180 36ns 34mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :!::5%;TA=0°Cto +70°C Vee= sv :t: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74180N 

Ceramic DIP S54180F 

Flatpack S54180W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 

10 -11 Data inputs 1ul 

Pe, Pa Parity inputs 2ul 

l:e, l:o Parity outputs 10ul 

NOTE 
A 54/74 unit load (ul) is understood to be 40~A l1H and -1.6mA l1L· 

the ninth data input is tied to the P0 input 
and an inverter is connected between the 
P0 and Pe inputs. To check for true active
LOW parity, the ninth data input is tied to 
the Pe input and an inverter is connected 
between the Pe and P0 inputs. 

LOGIC SYMBOL 

9 10 

lo 11 12 

Pe 

Po 
~E 

Vee =Pin 1c 
OND •Pin 7 

11 

13 

12 13 1 

14 15 le 17 

~o 

Expansion to larger word sizes is accom
plished by serially cascading the '180 in 
B·bit increments. The Even and Odd parity 
outputs of the first stage are connected to 
the corresponding Pe and P0 inputs, re
spectively, of the succeeding stage. 

LOGIC SYMBOL (IEEE/IEC) 

5 
EVEN 

6 
ODD 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 

LOGIC DIAGRAM 

~i::)) 
12 J?!f::)(IO) 
I (II) 
3 . 

::]QJ 
ie~ 
17 l!L.-.../. 
p0 _14_l~~~~~~~~~~~~~~ 

pE_l3_l~~~~~~~~~~~~~~--

(I •Pin Numbera 
Vee •Pin 14 
QND•P1117 

FUNCTION TABLE 
INPUTS 

Numblrof 
HIGH Data 

lnputa 110-11) 

Even 
Odd 

Even 
Odd 

x 
x 

H • HIGH voltage llvtl 
L • LOW vollage ltvtl 
X • Don't care 

P1 

H 
H 

L 
L 

H 
L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Voo Supply voltage 7.0 7.0 

V1N Input voltage -0.5 to +5.5 -0.5 to +5.5 

l1N Input current -30 to +5 -30to +5 

Vour Voltage applied to output In HIGH output state -0.5Vto+Vcc -0.5to+Vcc 

TA Operating free-air temperature range -55to+125 o to 70 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54174 

Min Nom MIX 
Mil 4.5 5.0 5.5 

Voo Supply voltage 
Com' I 4.75 5.0 5.25 

V1H HIGH-level Input voltage 2.0 

Mil +0.8 
V1L LOW-level Input voltage 

COm'I +0.8 

l1K Input clamp current -12 

loH HIGH-level output current -800 

loL LOW-level output current 
Mil 16 

Com' I 16 

TA 
Mii -55 + 125 

Operating free-air temperature 
Com' I 0 10 

4·318 

54174180 

OUTPUTS 

Po I:1 to 

L H L 
L L H 

H L H 
H H L 

H L L 
L H H 

UNIT 

v 
v 

mA 

v 
•c 

UNIT 

v 
v 
v 
v 
v 

mA 

,.A 

mA 

mA 

•c 
•c 



LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 54/74180 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS' 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 
VoH HIGH-level output voltage 

loH= MAX Com'I 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 
Vol LOW-level output voltage 

loL= MAX Com'I 

VIK Input clamp voltage Vee= MIN, 11= 11K 

11 
Input current at maximum 

Vee= MAX, V1=5.5V input voltage 

10-1 7 inputs 
l1H HIGH-level input current Vee= MAX, V1=2.4V 

PE, P0 Inputs 

10-1 7 Inputs 
Ill LOW-level input current Vee= MAX, V1=0.4V 

POE• Po Inputs 

Short-circuit output 
los current 3 

Ice Supply current• (total) 

NOTES 
1. For conditions shown as MIN or MAX. use the appro· 

priate value specified under recommended operating 
conditions for the applicable type. 

2 AH typical Yalues are at Vee= 5V, TA= 25"C 
3. IQS is tested with VouT = + 0.5V and Vee= Vee 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and durallon of the short c1rcu1t 

should not exceed one second 
4. Measure Ice with Pe and Po inputs at 4.5V, all other 

inputs and outputs open. 

Mil 
Vee= MAX 

Com'\ 

Vee= MAX 
Mil 

Com'I 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54/74180 

Typ2 
UNIT 

Min Max 

2.4 3.3 v 
2.4 3.3 v 

0.2 0.4 v 
0.2 0.4 v 

-1.5 v 

1.0 mA 

40 µA 

80 µA 

-1.6 mA 

-3.2 mA 

- 20 -55 mA 

-18 -55 mA 

34 49 mA 

34 56 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM:. 1 3V for 54LSl74LS VM = 1 5V tor all ottier TTL 1am1l1es VM = 1 3V !or 54LSl74LS VM = 1 5V !or all other TTL lam1l1es 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 UNIT 

Min Max 

tPLH Propagation delay 
Waveforms 1 & 2, P0 = OV 

60 
tPHL Data to Even output 68 

ns 

tPLH Propagation delay 
Waveforms 1 & 2, Po= OV 

48 
tPHL Data to Odd output 38 

ns 

tPLH Propagation delay 
Waveforms 1 & 2, PE= OV 

48 
ns 

tPHL Data to Even output 38 

tPLH Propagation delay 
Waveforms 1 & 2, PE= OV 

60 
tPHL Data to Odd output 68 

ns 

tPLH Propagation delay 
Waveform 1 

20 ns 
tPHL PE or P0 to output 10 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

vouT 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value. 

vcc 

D 

Ct= Load capacitance includes jig and probe capacitance; see AC CHARACTERlS· 
TICS for value. 

Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
0 = Diodes are 1 N916, 1 N3064, or equi'talent. 

trLH• trHL Values should be less than or equal to the table entries. 

4-320 

54/74180 

INPUT PULSE DEFINITIONS 

ITHL(lt) 

ITLHllrl 

ITLH(lr) 

ITHL(tl) 

.-~~~~~-•w·~~~~~~~ 

VM = 1.3V for 54LS174LS; VM = 1.5V for alt other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulseWldth tnH 

54174 30V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

5451745 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

OV 

'THL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 54/74181,LS181,S181 

4-Bit Arithmetic Logic Unit 

• Provides 16 arithmetic 
operations: ADD, 
SUBTRAC~COMPAR~ 
DOUBLE, plus 12 other 
arithmetic operations 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74181 22ns 91mA 

74LS181 22ns 21mA 

745181 11 ns 120mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 

• Provides all 16 logic 
operations of two 
variables: Exclusive-OR, 
Compare, AND, NAN D, 
NOR, OR, plus 10 other 
logic operations 

PACKAGES 
Vcc=SV ±So/o;TA=o•cto +1o•c Vcc=SV ±10%;TA= -ss•cto +12s•c 

Plastic DIP 
N74181N . N74LS181N 

N74S181N 

Ceramic DIP 
S54181F . S54LS181F 

S54S181F 

Flatpack S54LS181W 
• Full lookahead carry for 

high-speed arithmetic 
operation on long words INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 

The '181 is a 4·bit high-speed parallel 
Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select inputs (S0-S3 ) 

and the Mode Control input (M), it can per
form all the 16 possible logic operations or 
'6 different arithmetic operations on ac· 
live HIGH or active LOW operands. The 
Function Table lists these operations. 

PINS 

Mode 

A or B 

s 
Carry 

F0-F3 , A= B, Cn+ 4 

G 

p 

NOTE 

DESCRIPTION 

Input 

Inputs 

Inputs 

Input 

Outputs 

Output 

Output 

54/74 54/74S 54/74LS 

1 ul 1Sul 1LSul 

3ul 3Sul 3LSul 

4ul 4Sul 4LSul 

5ul 5Sul 5LSul 

10ul 10Sul 10LSul 

10ul 10Sul 40LSul 

10ul 10Sul 20LSul 
When the Mode Control input (M) is HIGH, 
all internal carries are inhibited and the 
device performs logic operations on the 
individual bits as listed. When the Mode 

Where a 54/74 unit load (ul) is understood to be 40µA l1H and-1.6mA Ill• a 54/745 unit load (Sul) Is 50µ:A 11H and 
-2.0mA lll• and a 54f74LS unit load (LSul) Is 20µA l1H and-0.4mA Ill· 

Control input is LOW, the carries are en· 
abled and the device performs arithmetic ahead and provides for either ripple carry 
operations on the two 4-bit words. The de· between devices using the Cn+ 4 output, or 
vice incorporates full internal carry look· for carry lookahead between packages 

PIN CONFIGURATION LOGIC SYMBOL 

2 1 23 22 21 20 19 18 

Ao Bo A181 A2 82 AJ 83 

c" Cn+4 16 

M A=B 14 

So 17 

S1 15 
s, 
S3 Fo F1 " '3 

10 13 

Vee= Pin 24 
GND=Pin 12 

using the signals P (Carry Propagate) and 
G (Carry Generate). P and G are not al· 
fected by carry in. When speed require· 

LOGIC SYMBOL (IEEE/IEC) 

15 

17 
16 

14 

10 

11 

13 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 

ments are not stringent, it can be used in a 
simple ripple carry mode by connecting 
the Carry output (Cn+ 4 ) signal to the Carry 
Input (Cn) of the next unit. For high-speed 
operation the device is used in conjunc· 
lion with the '182 carry lookahead circuit. 
One carry lookahead package is required 
for each group of four '181 devices. Carry 
lookahead can be provided at various 
levels and offers high-speed capability 
over extremely long word lengths. 

The A= B output from the device goes 
HIGH when all four F outputs are HIGH 
and can be used to indicate logic equlva-

LOGIC DIAGRAM 

Cn M Ao 
(7) (8) (2) 

4-322 

io 
(1) 

Vee• Pln24 
ONO• Pin 12 
( ) •Pin Number• 

lance over 4 bits when the unit is in the 
subtract mode. The A= B output is open 
collector and can be wired-AND with other 
A= B outputs to give a comparison for 
more than 4 bits. The A= B signal can also 
be used with the Cn+ 4 signal to indicate 
A>B and A<B. 

The Function Table lists the arithmetic 
operations that are performed without a 
carry in. An Incoming carry adds a one to 
each operation. Thus, select code LHHL 
generates A minus B minus 1 (2s comple· 
ment notation) without a carry in and gen
erates A minus B when a carry Is applied. 

54/7 4181, LS181, 5181 

Because subtraction is actually performed 
by complementary addition (1s comple
ment), a carry out means borrow; thus, a 
carry is generated when there is no under
flow and no carry .is generated when there 
is underflow. 

As indicated, this device can be used with 
either active LOW inputs producing active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled Inside 
the logic symbol. 

Aa 
(19) 

ia 
(18) 

(15) (18) 

p Cn+4 

SoS1 S2S3 
6)15) 4)(3) 

(17) 

0 



LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 

MODE SELECT-FUNCTION TABLE 

MODE SELECT INPUTS 
ACTIVE HIGH INPUTS 

l OUTPUTS 

Sa Sa S1 

L L L 
L L L 
L L H 
L L H 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 

So 
LOGIC ARITHMETIC** 
(M•H) (M• L) (Cn•H) 

L A A 
H A+B A+B 
L AB A+B 
H Logical o minus 1 
L A! A plus AB 
H e (A+ B) plus AB 
L A•B A minus B minus 1 
H A! AB minus 1 
L A+B A plus AB 
H A•B A plus B 
L B (A+ !) plus AB 
H AB AB minus 1 
L Logical 1 A plus A* 
H A+B (A+ B) plus A 
L A+B (A+ B) plus A 
H A A minus 1 

ACTIVE HIGH OPERANDS 

2 1 23 22 11 20 19 11 

Aolo A1l1 Azl2 A3l3 
Cn Cn+• 19 .. 
So ., 
•• 
13 Fo 

... 
Q 

. , •• •• 
10 11 13 

,. 
,, .. 

54/7 4181, LS181, S181 

MODE SELECT INPUTS ACTIVE LOW INPUTS 
l OUTPUTS 

S3 S2 s, So 
LOGIC ARITHMETIC** 
(M:H) (M• L) (Cn• L) 

L L L L A A minus 1 
L L L H AiJ AB minus 1 
L L H L A+B Mi minus 1 
L L H H Logical 1 minus 1 
L H L L A+lf A plus (A+Ei) 
L H L H B AB plus (A+ B) 
L H H L ~ A minus B minus 1 
L H H H A+r! A+Ei 
H L L L AB A plus (A+ B) 
H L L H AeB A plus B 
H L H L B AEi plus (A+ B) 
H L H H A+B A+B 
H H L L Logical 0 A plus A• 
H H L H AB AB plus A 
H H H L AB AB plus A 
H H H H A A 

L = LOW voltage 
H.: HIGH voltage level 
·each bit Is shifted to the next more significant position. 

••Arithmetic operations expresaed In 2s complement notation. 

ACTIVE LOW OPERANDS 

' ' 23 22 21 20 10 18 

AoBo A1B1 A2 Bz A3 83 
c. C"+' 

,. 
.. ... •• 
So G ,, 
s, 

15 ., 
S3 Fo ,, •• •• 

10 " " 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to - 0.5 to -0.5 to -0.5 to -0.5 to v 
+5.5 +5.5 +5.5 +5.5 +5.5 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30 to mA 
+5 +1 +5 +5 +1 +5 

Your 
Voltage applied to output In HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v 
output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 o to 70 ·c 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 54/74181, LS181, 5181 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 54/74S 
PARAMETER UNIT 

Min Nom Max Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'! 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
VIL LOW·level input voltage 

Com'I + 0.8 +0.8 +0.8 v 
l1K Input clamp current -12 -18 -18 mA 

loH HIGH-level output current -800 -400 -1000 µA 

Mil 16 4 20 mA 
loL LOW-level output current 

Com' I 16 8 20 mA 

Mil -55 + 125 -55 + 125 -55 + 125 'C 
TA Operating free-air temperature 

Com'! 0 70 0 70 0 70 'C 

NOTE 
VIL= + 0.7V MAX for 545 at TA=+ 125°C only. 

SUM MODE TEST TABLE I 

OTHER INPUT, SAME BIT OTHER DATA INPUTS 
PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST 

APPLY 4.5V APPLY GND APPLY 4.5V APPLY GND 

tPLH -
8, None 

Remaining 
Cn F, 

tPHL 
A; A and B 

tPLH 8, 'A, None 
Remaining 

en F, 
tPHL A and B 

tPLH 'A, 8, None None 
Remaining p 

tPHL A and B, Cn 

tPLH 8, A, None None 
Remaining p 

tPHL A and B, Cn 

tPLH 'A, None B; Remaining Remaining G 
tPHL i3 A,Cn 

tPLH §, None A, 
Remaining Remaining G 

tPHL i3 A,Cn 

tPLH 'A, None B; Remaining Remaining 
Cn+4 

tPHL i3 A,Cn 

tPLH 8, None 'A, Remaining Remaining 
en+ 4 

tPHL 8 A,Cn 

·tPLH 
Cn None None 

All All Any F 

tPHL A i3 or en+ 4 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 54/74181, LS181, 5181 

DIFF MODE TEST TABLE II 

PARAMETER INPUT UNDER TEST 
OTHER INPUT, SAME BIT OTHER DATA INPUTS 

OUTPUT UNDER TEST 
APPLY 4.SV APPLY GND APPLY 4.SV APPLY GND 

tPLH A, None 8; Remaining Remaining F', 
tPHL A 8, en 
tPLH 8, A, None 

Remaining Remaining F', 
tPHL A 8. en 
tPLh A, None 8, None 

Remaining p 
tPHL A and 8, en 
tPLH 8, A; None None 

Remaining p 
tPHL A and B, en 
tPLH A, 8, None None 

Remaining i3 
tPHL A and §, en 
tPLH B; None A, None 

Remaining i3 
tPHL A and 8, en 
tPLH A, None 8, Remaining Remaining 

A=B 
tPHL A. 8, en 
tPLH 8; A, None 

Remaining Remaining 
A=B 

tPHL A 8, en 
tPLH A, 8, None None 

Remaining 
Cn + 4 

tPHL A and 8, en 

4 
tPLH 8, None 'A, None 

Remaining 
Cn+4 

tPHL A and 8, en 
tPLH en None None 

All 
None 

Any F 
tPHL A and B or en+ 4 

LOGIC MODE TEST TABLE Ill 

INPUT OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUl 
PARAMETER FUNCTION INPUTS 

UNDER TEST APPLY 4.SV APPLY GND APPLY 4.SV APPLY GND UNDER TEST 

tPLH A, B; None None 
Remaining F; S1 =S2 =M=4.5V 

tPHL A. and 8, en S0 = S3 = OV 

tPLH B; A., None None 
Remaining F', S1 =S2 =M=4.5V 

tPHL A and B, en S0 = S3 = OV 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 54/74181, LS181, $181 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174181 54174LS181 541745181 

PARAMETER 
Min Typ2 Max Min Typ2 Max Min Typ2 Max 

UNIT 

HIGH-level Vee= MIN, Any output Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
V1H= MIN, 

VoH output V1L= MAX, except 
voltage loH= MAX A=B Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

loL= MAX Mil 0.2 0.4 0.25 0.4 0.55 v 
All outputs Com'I 0.2 0.4 0.35 0.5 0.5 v 

LOW· level Vee= MIN, 
loL=4mA 74LS 0.25 0.4 v 

VoL output V1H= MIN, l'(t = 16mA Mil 0.47 0.7 v 
voltage V1L= MAX output Com'I 0.47 0.7 v 

l~L=8mA Mil 0.35 0.6 v 
output Com'I 0.35 0.5 v 

V1K 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v voltage 

Input Mode input 1.0 0.1 1.0 mA 
current at 

Vee= MAX, A or B inputs 1.0 0.3 1.0 mA 
11 maximum 

V1=5.5V S Inputs 1.0 0.4 1.0 mA input 
voltl!lLe Carry input 1.0 0.5 1.0 mA 

Mode input 40 µA 

A or B inputs 120 µA 
V1=2.4V 

S Inputs 160 µ.A 

HIGH-level Carry input 200 µ.A 

l1H input Vee= MAX Mode input 20 50 µ.A 
current A or B inputs 60 150 µ.A 

V1= 2.7V 
S Inputs 80 200 µ.A 

Carry input 100 250 µ.A 

Mode input -1.6 - 0.4 mA 

A or B inputs - 4.8 -1.2 mA 
V1=0.4V 

S inputs -6.4 -1.6 mA 

LOW-level Carry input -8 -2 mA 

l1L input Vee= MAX Mode input -2 mA 
current A or B inputs -6 mA 

V1=0.5V 
S inputs -8 mA 

Carry input -10 mA 
HIGH-level 

V1H=MIN, V1L=MAX, VoH=5.5V 
loH output 250 100 250 µ.A 

current A= B only 

Short-circuit Vee= MAX Mil -20 - 55 - 15 -100 -40 -100 mA 
los output Any output 

Com'I -18 -57 - 15 -100 -40 -100 current 3 except A= B mA 

Mil 88 127 20 32 120 220 mA 
Note 4a 

Supply Com'I 88 140 20 34 120 220 mA 

Ice current4 Vee= MAX Mil 94 135 21 35 120 220 mA 
(total) Note 4b 

Com'I 94 150 21 37 120 220 mA 
NOTES 
1 For conditions shown as M!N or MAX, use the appropriate value specified under recommended operating cond1t1ons for the applicable type. 
2. All typical values are at Vcc=5V, TA=-25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration ol the short circuit should not exceed one 

second. 
4. Ice is measured with the following conditions: a So through s 3, M. and A inputs are at 4.SV, other inputs grounded, all outputs open. b. s0 through s 3 and M inputs are at 

4.5V, other inputs grounded, all outputs open 

5. Vol= + 0.45V MAX for 54S at TA= + 125°C only. 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 54/7 4181, LS181, 5181 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54/74LS 54/74S 

PARAMETER TEST CONDITIONS 
CL= 15pF CL= 15pF CL= 15pF 

UNIT 
RL = 400!:J RL = 2k!:J RL=280!:J 

Min Max Min Max Min Max 

tPLH Propagation delay M = OV, Sum or Dill Mode 18 27 10.5 
tPHL CntoCn+4 see Waveform 2 and Tables I & II 19 20 10.5 

ns 

jPLH Propagation delay M = OV, Sum or Diff Mode 19 26 12 
tPHL Cn to F outputs see Waveform 2 and Tables I & II 18 20 12 

ns 

tPLH Propagation delay M=S1 =S2=0V, S0 =S3=4.5V 19 29 12 
tPHL A or B inputs to G output Sum Mode, see Waveform 2 and Table I 19 23 12 

ns 

tPLH Propagation delay M=S0 =S3=0V, S1 =S2=4.5V 25 32 15 
tPHL A or 13 inputs to~ output Diff Mode, see Waveform 3 and Table II 25 32 15 

ns 

tPLH Propagation delay M = S1 = S2=0V, So= S3=4.5V 19 30 12 
tPHL A or B inputs to l5' output Sum Mode, see Waveform 2 and Table I 25 30 12 

ns 

tPLH Propagation delay M = S0 = S3=0V, S1 = S2=4.5V 25 30 15 
tPHL A or B inputs to P output Diff Mode, see Waveform 3 and Table II 25 33 15 

ns 

tPLH Propagation delay M=S 1 =S2=0V, S0 =S3=4.5V 42 32 16.5 
tPHL A; or B", inputs tor; outputs Sum Mode, see Waveform 2 and Table I 32 20 16.5 

ns 4 
tPLH Propagation delay M =So= S3= OV, S1 =S2=4.5V 48 32 20 
tPHL A; or 81 Inputs to F; outputs Dill Mode, see Waveform 3 and Table II 34 32 22 

ns 

tPLH Propagation delay M = 4.5V, Logic Mode 48 33 20 
,tPHL A; or 81 inputs to f; outputs see Waveform 2 and Table Ill 34 38 22 

ns 

tPLH Propagation delay M = OV, So= S3= 4.5V, S1 = S2= OV 43 38 18.5 
tPHL A or B inputs to Cn+• output Sum Mode, see Waveform 1 and Table I 41 38 18.5 

ns 

tPLH Propagation delay M=OV, So=S3=0V, S1 =Sz=4.5V 50 41 23 
tPHL A or B inputs to Cn+ 4 output Dill Mode, see Waveform 4 and Table II 50 41 23 

ns 

tPLH Propagation delay M=S0 =S3=0V, S1 =S2=4.5V 50 50 23 

tPHL A or B inputs to A= B output Diff Mode, see Waveform 3 and Table II 48 62 30 
ns 

AC WAVEFORMS 

Waveform 1 Waveform 2 

VM = 1.5V for 54174 & 5451745; VM:: 1.3V for 54LS174LS 

Waveform 3 Waveform 4 
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LOGIC PRODUCTS 

ARITHMETIC LOGIC UNITS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

vee vcc .----- -, 
I OPEN 

I COLLECTOR I 
RL I OUTPUT I 

VIN I 
A= B ONLY 

I PULSE 
GENERATOR I J' I 

I R, I 
I 

0 
I I 
I IC' I 
I I 

-=- -=- -=- -=- -=- L _ _-=-___ J 

DEFINITIONS 

AL= Load resistor lo Vee: see AC CHARACTERISTICS !or value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 

trLH· 'THL Values should be less than or equal to the table entries. 
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54/7 4181, LS181, S181 

INPUT PULSE DEFINITIONS 

AMP(V} 

i..-~~~~~~tw~~~~~~M ov 
VM = 1.3V for 54LSl74LS; VM = 1.5V for al! other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 1THL 

54/74 3.0V 1MHz 500ns ?ns 7ns 

54LS174LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

CARRY GENERATOR 

• Provides carry lookahead 
across a group of four 
ALU's 

• Multi-level lookahead for 
high-speed arithmetic 
operation over long word 
lengths 

DESCRIPTION 

The '182 carry lookahead generator ac
cepts up to four pairs of active LOW Carry 
Propagate (P0, P1, P2, P3) and Carry Gen
erate (G0, G1, G2, G3) signals and an active 
HIGH Carry input (C0 ) and provides antici
pated active HIGH carries (C 0 +" C0 + y, 
Cn+ ,) across four groups of binary adders. 
The '182 also has active LOW Carry Propa
gate (P) and Carry Generate (G) outputs 
which may be used for further levels of 
lookahead. 

The logic equations provided at the out
puts are: 

Cn+,=Go+PoCn 

Cn+y= G1 + P1G0= P1 P0C0 

Cn+z= G2+ P2G1 + P2 P1Go 

G = G3+ P3G2+ P3P2G1 + P3P2P1 Go 

P = P3P2P1 P0 

The '182 can also be used with binary 
ALU's In an active LOW or active HIGH in
put operand mode. The connections to 
and from the ALU to the carry lookahead 
generator are identical in both cases. 

PIN CONFIGURATION 

54/745182 

Lookahead Carry Generator 

TYPE 
TYPICAL PROPAGAri-oN] TYPICAL suPPLY cuRRENT 

DELAY (Total) 
f-------+------------"-··--~- _______________ __, 

5.8ns 69mA 
~-------~--··-----·----·--····--·····-···---- -·--------· -----------' 

74$182 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :t5%;TA=o•cto +7c•c Vcc~sv :t10%;TA= -ss•cto +125°C 

Plastic DIP N74S182N 

Plastic SO N74S182D 
f------+---------··--·----

Ceramic DIP S54S182F 
1-------+------------·-----·-·-------·--·--

Flatpack S54S182W 
'-------'-------···----·---··---· 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
-· 

PINS DESCRIP TION 54/74S 
----

en Input 1Sul 
-· 

P3 Input 2Sul 
----

P2 Input 3Sul 
---.. ---··-·-

Po, P1' G3 Inputs 4Sul 
----· 

G0, G2 Inputs ?Sul 
- --· 

G1 Input 8Sul 
------- -

All Output s 10Sul 
- ---

NOTE 
A 54/74$ unit load (Sul) is 50µ.A 11H and - 2.0mA Ill 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4 3 2 1 15 14 6 5 

13 Cn 

12 n 

Vee= Pin 16 
GND= Pin 8 

10 

.__ _______________ , 

CG3 

13 Cl 

CPG 

CP 

CG 10 

coo 12 

C01 11 

C02 9 
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LOGIC PRODUCTS 

CARRY GENERATOR 

LOGIC DIAGRAM 

Cn 00 P0 G, P1 

(13){3) \4) (1) 12) 

Vee. Pi" 1s 
GNO= Pin 8 
( ) .. Pin Numb•rs 

FUNCTION TABLE 

INPUTS 

Cn Go Po G1 

x H H 
L H x 
x L x 
H x L 

x x x H 
x H H H 
L H x H 
x x x L 
x L x x 
H x L x 
x x x x 
x x x H 
x H H H 
L H x H 
x x x x 
x x x L 
x L x x 
H x L x 

x x 
x x 
x H 
H H 
x x 
x x 
x L 
L x 

H 
x 
x 
x 
L 

H::;: HIGH voltage level 
L =LOW voltage level 
X ::::: Don't care 

P1 G2 

H 
x 
x 
x 
L 
L 

x H 
H H 
x H 
x H 
x L 
x x 
L x 
L x 
x x 
x H 
H H 
x H 
x x 
x L 
x x 
L x 
x 
H 
x 
x 
L 

P2 G3 P3 Cn+x 

L 
L 
H 
H 

H 
x 
x 
x 
x 
L 
L 
L 

x H H 
H H x 
x H x 
x H x 
x L x 
x x L 
L x L 
L x L 

x x 
x x 
H x 
x H 
L L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S 

Vee Supply voltage 7.0 7.0 

VIN Input voltage - 0.5 to + 5.5 - 0.5 to + 5.5 

l1N Input current - 30 to + 5 - 30 to + 5 

Your Voltage applied to output in HIGH output state -0.5 to +Vee - 0.5 to +Vee 

TA Operating free-air temperature range -55to +125 0 to 70 

4-330 

54/745182 

OUTPUTS 

Cn+y Cn+z G p 

L 
L 
L 
H 
H 
H 

L 
L 
L 
L 
H 
H 
H 
H 

H 
H 
H 
H 
L 
L 
L 
L 

H 
H 
H 
H 
L 

UNIT 

v 
v 

mA 

v 
·c 



LOGIC PRODUCTS 

CARRY GENERATOR 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com' I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

NOTE 
V1L = + 0.7V MAX for 545 at TA= + 12s~c only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

VIN 

vcc 

vouT 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

D 

Cl= Load capacitance includes jig and probe capacitance; see AC CHAAACTEAlS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries 

54/745182 

54/74S 

Min Nom MIX 
UNIT 

.. 
4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-18 mA 

-1000 µA 

20 mA 

20 mA 

-55 + 125 ·c 
0 70 ·c 

4 

INPUT PULSE DEFINITIONS 

AMP(V) 

..... ~~~~~-tw·~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. R•t• Pul .. Wkllh ITLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz SOOns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

CARRY GENERATOR 54/745182 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

Vee= MIN, v,H=MIN, v,L=MAX, Mil 
VoH HIGH-level output voltage 

loH= MAX Com' I 

Vee= MIN, v,H =MIN, v,L =MAX, Mil 
VoL LOW-level output voltage 

loL= MAX Com'I 

VIK Input clamp voltage Vee= MIN, 11= 11K 

1, 
Input current at maximum 

Vee= MAX, v,=5.5V 
input voltage 

Cn input 

P3 input 

P2 input 
l1H HIGH-level input current Vee= MAX, v,= 2.7V 

P0 , P,, G3 inputs 

G0 , G2 inputs 

G1 input 

Cn input 

P3 input 

P2 input 
Ill LOW-level input current Vee= MAX, V1=0.5V 

P0 , P1 , G3 inputs 

los 
Short-circuit output 
current 3 

Ice Supply current4 (total) 

NOTES 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. 

2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with Vour = + o.sv and Vee= Vee 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. 'cc is measured with G0, G1 and G2 inputs at 4.5V, all 
other inputs grounded and all outputs open. 

5. Vol= + 0.45V MAX for 545 at TA= + 125°C only. 

G0 , G2 inputs 

G1 input 

Vcc=MAX 

Mil 
Vee= MAX 

Com'I 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54/74S182 

Typ2 
UNIT 

Min Max 

2.5 3.4 v 

2.7 3.4 v 

0.55 v 

0.5 v 

-1.2 v 

1.0 mA 

50 µ.A 

100 µ.A 

150 µ.A 

200 µ.A 

350 µ.A 

400 µ.A 

-2 mA 

-4 mA 

-6 mA 

-8 mA 

-14 mA 

-16 mA 

-40 -100 mA 

69 99 mA 

69 109 mA 

WAVEFORM FOR NON-INVERTING OUTPUTS 

VM = 1.3V for 54LSl74LS. VM = 1 5V tor alt other TTL lamll1es 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54174S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 280{) UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 rn 

tPHL Gn or Pn to any C output 7.0 
ns 

tPLH Propagation delay 
Waveform 2 7.5 

tPHL Gn or Pn to G output 10.5 
ns 

tPLH Propagation delay 
Waveform 2 6.5 

IPHL Pn to 15' output 10 
ns 

tPLH Propagation delay 
Waveform 2 10 

tPHL Cn to any C output 10.5 ns 
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LOGIC PRODUCTS 

COUNTERS 

• Synchronous, reversible 
counting 

• BCD/decade - '190 
4-bit binary - '191 

• Synchronous, reversible 
counting 

• Asynchronous parallel 
load capability 

• Count enable control for 
synchronous expansion 

• Single Up/Down control 
input 

DESCRIPTION 
The '190 is an asynchronously presettable 
up/down BCD decade counter. It contains 
four master/slave flip-flops with internal 
gating and steering logic to provide asyn
chronous preset and synchronous count
up and count-down operation. The '191 is 
similar, but is a 4-bit binary counter. 

Asynchronous parallel load capability per
mits the counter to be preset to any de
sired number. Information present on the 
parallel Data inputs (D0-D3) is loaded into 
the counter and appears on the outputs 
when the Parallel Load (Pl) input is LOW. 
As indicated in the Mode Select Table, 
this operation overrides the counting 
function. 

Counting is inhibited by a HIGH level on 
the Count Enable (CE) input. When CE is 
LOW, internal state changes are initiated 

PIN CONFIGURATION 

02 

54/74190, 191, LS191 

'190 Presettable BCD/Decade Up/Down Counter 
'191 Presettable 4-Bit Binary Up/Down Counter 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74190 25MHz 65mA 

74191 25MHz 65mA 

74LS191 25MHz 20mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t5%;TA=o•cto +1o•c Vee= sv :t 10%; TA= - ss•c to + 12s•c 

N74190N 
Plastic DIP 

N74191N . N74LS191N 

Plastic SO N74LS191D 

Ceramic DIP S54190F 
S54191F . S54LS191 F 

Flatpack S54190W 
S54191W . S54LS191W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

CE Input 3ul 3LSul 

Other Inputs 1ul 1LSul 

All Outputs 10ul 10LSul 

NOTE 
Where a 54/74 unit load is understood to be 40µ.A r1H and- 1.BmA Ill• and a 54/74LS unit load (LSul) is 20µ.A ltH and 
-0.4mA Ill· 

synchronously by the LOW-to-HIGH tran
sition of the Clock input. The Up/Down 
(U/D) input signal determines the direction 
of counting as indicated in the Mode 
Select Table. The CE input may go LOW 

LOGIC SYMBOL 

11 15 10 

Pl Do 01 02 03 
iJID FiC 13 

C"E 

14 CP TC 12 
Oo 01 02 03 

Vee= Pin 16 
GND= Pin 8 

when the clock is in either state, however, 
the LOW-to-HIGH CE transition must oc
cur only when the clock is HIGH. Also, the 
U/D input should be changed only when 
either CE or GP is HIGH. 

LOGIC SYMBOL (IEEE/IEC) 

CTADIV10 CTR4 
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LOGIC PRODUCTS 

COUNTERS 

Overflow/underflow indications are pro· 
vided by two types of outputs, the Termi· 
nal Count (TC) and Ripple Clock (RC). The 
TC output is normally LOW and goes 
HIGH when a circuit reaches zero in the 
count-down mode or reaches "9" in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either 
by counting or presetting, or until U/D is 
changed. Do not use the TC output as a 
clock signal because it is subject to de· 
coding spikes. 

The TC signal is used internally to enable 
the RC output. When TC is HIGH and CE is 
LOW, the RC follows the Clock Pulse (CP) 
delayed by two gate delays. The RC output 
essentially duplicates the LOW clock 
pulse width, although delayed in time by 
two gate delays. This feature simplifies 
the design of multistage counters, as 
indicated in Figures A and B. In Figure A, 

4.334 

each RC output is used as the Clock input 
for the next higher stage. When the clock 
source has a limited drive capability this 
configuration is particularly advanta· 
geous, since the clock source drives only 
the first stage. It is only necessary to 
inhibit the first stage to prevent counting 
in all stages, since a HIGH signal on ~ 
inhibits the RC output pulse as indicated 
in the Mode Select Table. The timing skew 
between state changes in the first and last 
stages is represented by the cumulative 
delay of the clock as it ripples through the 
preceding stages. This is a disadvantage 
of the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all · 
stages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and 
all Clock inputs are driven in parallel. The 
LOW state duration of the clock in this 

N·STAGE COUNTER USING 
RIPPLE CLOCK 

Figure A 

SYNCHRONOUS N·STAGE COUNTER 
USING RIPPLE CARRY /BORROW 

Figure B 

SYNCHRONOUS N·STAGE COUNTER 
WITH PARALLEL GATED 

CARRY /BORROW 

Figure C 

54/74190, 191, LS191 

configuration must be long enough to al· 
low the negative-going edge of the carry/ 
borrow signal to ripple through to the last 
stage before the clock goes HIGH. Since 
the RC output of any package goes HIGH 
shortly after its CP input goes HIGH, there 
is no such restriction on the HIGH state 
duration of the clock. 

In Figure C, the configuration shown 
avoids ripple delays and their associated 
restrictions. Combining the TC signals 
from all the preceding stages forms the 
CE input signal for a given stage. An en· 
able signal must be included in each carry 
gate in order to inhibit counting. The TC 
output of a given stage is not affected by 
its own CE, therefore, the simple Inhibit 
scheme of Figure A and B does not apply. 



LOGIC PRODUCTS 

COUNTERS 54/74190, 191, LS191 

LOGIC DIAGRAM '190 

Do 
( 1 5~ 

Pi: 

11) 

~ 
t--t>o1 

ID 

v~ 
(5) 

- 14) 
CE 

CP 

"r 
(14) 

Vee= Pin 16 
GND=Pln8 
( ) =Pin numbers RC fC 

LOGIC DIAGRAM '191 

Pl(11) 

c 
1 

±r± 
J~Kr so Ro 
a er 

(3)1 
ao 

Do 
(1~) 

.L_J 

D1 Dz 
(1) (10) 

T 
l 

j1 
~ ~y ~ ~ 
~c ~c 

:II TI 
~J v "} ~J v "}J s~ CP '; s~ CP ~D 

L__J (6)1 L_ 
i•ir 

a, 

D1 
(1) 

a, 

D2 
(10) 

o, 
(9) 

~· 
~c 

1 
Lf'~"jJ so Ro 

a Cl 

17)1 L__ 

03 
(9) 

03 

'+----------i.+--i+-+--+--~---+-++-J-~-J--__,~-1-1'----+---+-!-.+-+-I--+-~ 

H> \1~-H---~-+-+-HT--+--++++-1-+#-tt+--++tt-+-IW-~ 
mo1s1 

Ci (4) 

CP 

Vee .. Pin 16 
ONO= Pin 18 

(14) 

( ) =Pin numbers 

l ~t Tt 
111 fi] 

IJs~ ~ :0 I Js~ 7; =J-
l a a --i a a0J 
1•~ ~ 1nr -c___ 

a, a, 03 
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LOGIC PRODUCTS 

COUNTERS 

MODE SELECT-FUNCTION TABLE, '190, '191 

INPUTS 
OPERATING MODE 

CE PL U/D CP 

Parallel load 
L x x x 
L x x x 

Count up H L I I 

Count down H H I I 

Hold "do nothing" H x H x 

TC AND RC FUNCTION TABLE, '190 

INPUTS TERMINAL COUNT STATE 

U/D CE CP Oo a, 02 03 

H H x H x x H 
L H x H x x H 
L L lS H x x H 
L H x L L L L 
H H x L L L L 
H L l.S L L L L 

TC AND RC FUNCTION TABLE, '191 

INPUTS TERMINAL COUNT STATE 

U/D CE CP 

H H x 
L H x 
L L u 
L H x 
H H x 
H L 1S 

=HIGH rnltage level steady state 
=LOW voltage level steady state 

Oo a, 02 03 

H H H H 
H H H H 
H H H H 
L L L L 
L L L L 
L L L L 

=LOW voltage level one setup time prior 10 the LOW·to·HIGH clock trans1t1on 

=Don't care 
I = LOW-to·HIGH CIOCK trans1t1on 

U =LOW pulse 
'"L =TC goes LOW on a LOW·to-HtGH clock trans111on 

54/7 4190, 191, LS191 

OUTPUTS 

Dn On 
--1 

L L 
H H 

x count up 

x count down 

x no change 

OUTPUTS 

TC RC 

L H 
H H 
l lS 
L 

I 
H 

H H 
l I lS 

OUTPUTS 

TC RC 

L H 
H H 
l lS 

l 
L H 
H H 
l lS 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to - 0.5 to -0.5 to ~ 0.5 to v 

+ 5.5 + 7.0 + 5.5 + 7.0 

l1N Input current 
- 30 to - 30 to -30 to - 30 to 

mA 
+5 +1 +5 + 1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to - 0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 0 to 70 oc 
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LOGIC PRODUCTS 

COUNTERS 54/74190, 191, LS191 

RECOMMENDED OPERATING CONDITIONS 

54174 54/74LS 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
llK Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 p.A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74190, 191 54/74LS191 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H =MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

V1L=MIN, loH=MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.2 0.4 0.25 0.4 v 
Vol LOW-level output voltage V1H= MIN, 

loL= MAX 
Com'I 0.2 0.4 0.35 0.5 v 

V1L= MAX loL=4mA 74LS 0.25 0.4 v 
-t-----1 

V1K Input clamp voltage Vee= MIN, 11 = l1K -1.5 -1.5 v 
V1= 5.5V 1.0 mA 

11 
Input current at maximum 

Vee= MAX CE input 0.3 mA 
input voltage V1=7.0V 

Other inputs 0.1 mA 

CE input 120 p.A 
V1=2.4V 

Other inputs 40 µA 
l1H HIGH-level input current Vee= MAX 

CE input 60 p.A 
V1=2.7V 

Other inputs 20 p.A 

CE input -4.8 -1.2 mA 
l1L LOW-level input current Vee= MAX V1=0.4V 

Other inputs -1.6 -0.4 mA 

Short-circuit output Mil -20 -65 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -65 -20 -100 mA 

Supply current4 (total) 
Mil 65 99 20 35 mA 

Ice Vee= MAX 
Com'I 65 105 20 35 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s·c. 
3. log Is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with all inputs grounded and all outputs open. 
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LOGIC PRODUCTS 

COUNTERS 54174190, 191, LS191 

AC CHARACTERISTICS TA=25'C, Vcc=50V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4001l CL= 15pF, RL = 2kll UNIT 

Min Max Min Max 

IMAX Maximum input count frequency Waveform 1 20 20 MHz 

tPLH Propagation delay 
Waveform 1 

24 24 
tPHL Clock to Q output 36 36 

ns 

tPLH Propagation delay 
Waveform 2 

20 20 
tPHL Clock to RC output 24 24 

ns 

tPLH Propagation delay 
Waveform 1 . 42 42 

tPHL Clock to TC output 52 52 
ns 

tPLH Propagation delay 
Waveform 7 

45 45 
tPHL UID to RC output 45 45 

ns 

tPLH Propagation delay 
Waveform 7 33 33 

tPHL UID to TC output 33 33 
ns 

tPLH Propagation delay 
Waveform 3 

22 32 
tPHL Data to Q outputs 50 40 

ns 

tPLH Propagation delay 
Waveform 4 

33 33 
tPHL PL to any output 50 50 

ns 

tPLH Propagation delay 
Waveform 2 

33 33 
tPHL CE to RC output 33 33 

ns 

NOTE 
Per industry convention, IMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 11. pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA= 25'C, Vee= 5.0V 

54174 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw CP pulse width Waveform 1 25 25 ns 

tw PL pulse width Waveform 5 35 35 ns 

t, Setup time, Data to PL Waveform 6 20 20 ns 

th Hold time, Data to PL Waveform 6 0 5 ns 

tree Recovery time, PL to CP Waveform 5 40 40 ns 

t,(L) Setup time, LOW CE to Clock Waveform 8 40 40 ns 

th(L) Hold time, LOW CE to Clock Waveform 8 0 0 ns 
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LOGIC PRODUCTS 

COUNTERS 54/74190, 191, LS191 

AC WAVEFORMS 

CP 

Waveform 1 Waveform 2 

\ __ 

Waveform 3 Waveform 4 4 

a. 

Waveform 5 Waveform 6 

TC 

Waveform 7 Waveform 8 

VM = 1.5V for 54174 and 54$/745: VM = 1.3V for 54LS/74LS. 
The Shaded areas indicate when the input is permitted to change for predictable output performance 
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LOGIC PRODUCTS 

COUNTERS 
TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

D 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 
TICS tor value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4·340 

54/74190, 191, LS191 

INPUT PULSE DEFINITIONS 

AMP(V) 

t--~~~~~-tw~~~~~~~ OV 

VM = 1.3V for 54L$/74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. R•te Pulse Wklth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74L5 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.Sns 2.5ns 



LOGIC PRODUCTS 

COUNTERS 

• Synchronous reversible 
4·bit binary counting 

• Asynchronous parallel 
load 

• Asynchronous reset 
(clear) 

• Expandable without 
external logic 

DESCRIPTION 

The '192 and '193 are 4-bit synchronous 
up/down counters -, the '192 counts in 
BCD mode and the '193 counts in the 
binary mode. Separate up/down clocks, 
CPu and CP0 respectively, simplify opera· 
tion. The outputs change state synchro· 
nously with the LOW-to-HIGH transition of 
either Clock input. If the CPu clock is 
pulsed while CP0 is held HIGH, the device 

TYPE 

74192 

74LS192 

74193 

74LS193 

54/74192, 54/74193, LS192, LS193 

'192 Presettable BCD Decade Up/Down Counter 
'193 Presettable 4-Bit Binary Up/Down Counter 

TYPICAL IMAX TYPICAL SUPPLY CURRENT 

32MHz 65mA 
·---I 

32MHz 19mA 

32MHz 65mA 

32MHz 19mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=o•cto +1o•c Vee= sv ± 10%; TA= -ss•c to+ 12s•c 

N74192N . N74LS192N 
Plastic DIP 

N74193N . N74LS193N 

Plastic SO N74LS193D 

Ceramic DIP 
S54LS192F 

S54193F . S54LS193F 

Flat pack 
S54LS192W 

S54193W . S54LS193W 
t----· 

LLCC S54LS193G 

will count up ... if CP0 is pulsed while the INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
CPu is held HIGH, the device will count 
down. Only one Clock input can be held 
HIGH at any time, or erroneous operation 
will result. The device can be cleared at 
any time by the asynchronous reset pin -
it may also be loaded in parallel by activat- NOTE 

PINS 

All 

All 

DESCRIPTION 

Inputs 

Outputs 

54/74 54/74LS 

1 ul 1LSul 

10ul 10LSul 

ing the asynchronous parallel load pin. Where a 54174 unit load (ul) is understood to be40µA l1H and - 1.6mA Ill• and a 54f74LSunit load (LSul) is 20µA l1H and 
- 0.4mA Ill· 

Inside the device are four master-slave JK 
flip-flops with the necessary steering 
logic to provide the asynchronous reset, 
load, and synchronous count up and 
count down functions. 

Each flip-flop contains JK feedback from 
slave to master, such that a LOW-to-HIGH 

PIN CONFIGURATION 

transition on the CP0 input will decrease 
the count by one, while a similar transition 
on the CPUu input will advance the count 
by one. 

One clock should be held HIGH while 
counting with the other, because the cir· 

LOGIC SYMBOL 

11 15 10 

PL Do D1 D2 D3 

CPu TCu 12 

CPo 
TCo 13 

MR Do 01 02 03 

14 

Vee= Pin 16 
GND =Pin 8 

cu it will either count by two's or not at all, 
depending on the state of the first flip
flop, which cannot toggle as long as either 
Clock input is LOW. Applications requir· 
ing reversible operation must make the 
reversing decision while the activating 
clock is HIGH to avoid erroneous counts. 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

COUNTERS 

The Terminal Count Up (TCu) and Terminal 
Count down (TC0 ) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the' 192 and 
15 for the '193), the next HIGH·to·LOW 
transition of CPu will cause TCu to go 
LOW. TCu will stay LOW until CPu goes 
HIGH again, duplicating the count up 
clock, although delayed by two gate de· 
lays. Likewise, the TC0 output will go LOW 
when the circuit is in the zero state and 
the CP0 goes LOW. The TC outputs can be 

LOGIC DIAGRAM, '192 
Do 

(15) 

54/74192, 54/74193, LS192, LS193 

used as the Clock input signals to the next 
higher order circuit in a multistage 
counter, since they duplicate the clock 
waveforms. Multistage counters will not 
be fully synchronous, since there is a two· 
gate delay time difference added for each 
stage that is added. 

The counter may be preset by the asyn· 
chronous parallel load capability of the cir· 
cuit. Information present on the parallel 
Data inputs (D0-D3 ) is loaded into the 

counter and appears on the outputs re· 
gardless of the conditions of the Clock in· 
puts when the Parallel Load (Pl) input is 
LOW. A HIGH level on the Master Reset 
(MR) input will disable the parallel load 
gates, override both Clock inputs, and set 
all 0 outp.uts LOW. If one of the Clock in· 
puts is LOW during and after a reset or 
load operation, the next LOW·to·HIGH 
transition of that clock will be interpreted 
as a legitimate signal and will be counted. 

i'Cu 

1t-----1-ntt~~~=~==~m=====t==il~1131 
(.4,)~oL~-l~~~========t===i:=t::======::t::==:t:~======:::t:==:::t:I--" CPo-

(14) 

MR--li.>c>---.._---+------+---+-------1---+--------' 

Vee= Pin 16 
GNO::Pln8 

(3) 12) 

a, 

STATE DIAGRAM, '192 MODE SELECT-FUNCTION TABLE, '192 

4·342 

LOGIC EQUATIONS 
FOR TERMINAL COUNT 

rcu = a0·03·CPu 
i'C 0 = 00.01 .a,.a3.cP0 

COUNT UP 

COUNT DOWN 

OPERATING INPUTS 

MODE MR 

Reset (clear) 

Parallel load 

Count up 

Count down 

H:. HlGH 'IOltage level 
L = LOW voltage level 
X = Dont' care 

H 
H 

L 
L 
L 
L 

L 

L 

PL 

x 
x 
L 
L 
L 
L 

H 

H 

t = LOW-to-HlGH clock transition 

NOTES 

CPu CP 0 

x L 
x H 

x L 
x H 
L x 
H x 
t H 

H I 

a. Tcu= CPu at terminal count up (HLLH). 
b. Teo= CPo at terminal count down (LLLL). 

Do 

x 
x 
L 
L 
H 
H 

x 
x 

D, D, D3 

x x x 
x x x 
L L L 
L L L 
x x H 
x x H 

x x x 
x x x 

(7) 

(13) 

OUTPUTS 

Oo a, a, 03 TCu 

L L L L H 
L L L L H 

L L L L H 
L L L L H 

On= Dn L 
On= Dn H 

Count up H(•l 

Count down H 

TCo 

L 
H 

L 
H 
H 
H 

H 

Hibl 



LOGIC PRODUCTS 

COUNTERS 

LOGIC DIAGRAM, '193 

MR 

VccaPln16 
GND=Pln 8 

STATE DIAGRAM, '193 

Do 

LOGIC EQUATIONS FOR 
TERMINAL COUNT 

'f'Cu = Co·C1 ·C2·C3·CPu 
i'CD = lio·li1 ·02·03·CPD 

COUNT UP 

COUNT DOWN ------

(3) 

Co 

54/74192, 54/74193, L5192, L5193 

U..l-----l--l~;t::====t:==tl"'l''3) rcD 

(2) 

a, 

MODE SELECT-FUNCTION TABLE, '193 

OPERATING INPUTS OUTPUTS 

MODE MR 

Reset clear) 

Parallel load 

Count up 

Countdown 

H = HIGH voltage level 
L = LOW voltage level 
X = Dont' care 

H 
H 

L 
L 
L 
L 

L 

L 

PL 
x 
x 
L 
L 
L 
L 

H 

H 

r =LOW-to-HIGH clock transition 

NOTES 

CPu CPD 

x L 
x H 

x L 
x H 
L x 
H x 
I H 

H I 

c. TCu = CPu at terminal count up (HHHH). 
d. TCo= CPo at terminal count down (LLLLJ. 

Do 

x 
x 
L 
L 
H 
H 

x 
x 

D, D2 D3 Oo a, 02 03 'i'Cu 

x x x L L L L H 
x x x L L L L H 

L L L L L L L H 
L L L L L L L H 
H H H H H H H L 
H H H H H H H H 

x x x Count up H(C) 

x x x Count down H 

TCo 

L 
H 

L 
H 
H 
H 

H 

H(d) 

4-343 
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LOGIC PRODUCTS 

COUNTERS 54/74192, 54/74193, LS192, LS193 

FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 

'192 DECADE COUNTER 
CLEAR 1 

DATA !"~S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
...11 I IL-------------------

D3 I I Ir--------------------
1 I I 

COUN-:i~ I I I I 
COUNT 2 

00""~ .[ow::~= I I I : 

a,.:._ I --------------
a, "'-'"I_.;...;.._.;_. 

--, I I I -----,.-,,-----

CARRY Ii I I I 
BORROW I I I I I LI I 

SEQUENCE lol lrl ~~OUN~U•4' ~coiNTD9owN8~ 
ILLUSTRATED 

CLEAR PRESET 

NOTES 
1. Clear overnoes 1oad, data. and count inputs 
2. When counting up. count-down input must be high: when counting down. cout-up input 

must be high 

FUNCTIONAL WAVEFORMS (Typical clear, load, and count sequences) 

4-344 

'193 BINARY COUNTER 
CLEAR 1 

LOAD I 

DATA!~~~~~~~~~~~~~~~~~~~~ 
'....1 11 1.~-------------------

D ~--------------------'..J i i i L..__ _ - -- - - - - - - - - - - - - - - - -
COUNT 2 

UP 

NOTES 

I I I I 

1. Clear overrides load, data, and couf"lt inputs 
2. When counting up. cmm\-down input must be high; when counting down, count-up input 

must be high 



LOGIC PRObUCTS 

COUNTERS 54/74192, 54/74193, LS192, LS193 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+5.5 + 7.0 +5.5 + 7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

VouT Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to 

v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74 54/74LS 

UNIT 
Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 mA 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 + 125 - 55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74192, '193 54/74LS192, '193 

UNIT 
Min Typ2 Max Min Typ2 Max . 

Mil 2.4 3.4 2.5 3.4 v Vee= MIN, V1H=MIN, VoH HIGH-level output voltage 
v,L =MAX, loH =MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H=MIN, 
loL= MAX 

Com'I 0.2 0.4 0.35 0.5 v 
V1L= MAX loL=4mA 74LS - 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

Input current at maximum V1=5.5V 1.0 mA 
1, 

input voltage Vee= MAX 
V1=7.0V 0.1 mA 

V1= 2.4V 40 µA 
l1H HIGH-level input current Vee= MAX 

V1=2.7V 20 µA 

Ill LOW-level input current Vee= MAX, V1=0.4V -1.6 -0.4 mA 

Short-circuit output Mil -20 -65 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -65 -20 -100 mA 

Supply current4 (total) 
Mil 65 89 19 34 mA 

Ice Vee= MAX 
Com' I 65 102 19 34 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with Parallel Load and Master Reset inputs grounded, all other outputs at 4.SV and all outputs open. 

4.345 
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LOGIC PRODUCTS 

COUNTERS 54/74192, 54/74193, LS192, LS193 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL= 15pF, RL = 2kfl UNIT 

Min Max Min Max 

IMAX Maximum input count frequency Waveform 1 25 25 MHz 

tPLH Propagation delay 
Waveform 2 

26 26 
tPHL CPu input to TCu output 24 24 

ns 

tPLH Propagation delay 
Waveform 2 

24 24 
tPHL CP0 input to TC 0 output 24 24 

ns 

tPLH Propagation delay 
Waveform 1 

38 38 
tPHL CPu or CP0 to On outputs 47 47 

ns 

tPLH Propagation delay 
Waveform 3 

40 40 
tPHL PL input to On output 40 40 

ns 

tPHL Propagation delay, MR to output Waveform 4 35 35 ns 
NOTE 
Per industry convention; fMAX is the worst case value of the maximum device operating frequency with no constraints on tr. It, pulse width or duty cycle 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw CPu pulse width Waveform 1 

tw CP0 pulse width Waveform 1 

tw PL pulse width Waveform 3 

tw MR pulse width Waveform 4 

t, Setup time, Data to PL Waveform 5 

th Hold time, Data to PL Waveform 5 

tree Recovery time, PL to CP Waveform 3 

tree Recovery time, MR to CP Waveform 4 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

YIN 

RL =Load resistor to Vee: see AC CHARACTERISTICS tor value 

vcc 

CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTEAIS· 
TICS for value. 

Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivatent. 
trLH' trHL Values should be less than or equal to the table entries. 

4·346 

54/74 54LS/74LS 
UNIT 

Min Max Min Max 

20 20 ns 

20 20 ns 

20 20 ns 

20 20 ns 

20 20 ns 

0 5 ns 

40 40 ns 

40 40 ns 

INPUT PULSE DEFINITIONS 

AMP(V) 

i.-~~~~~tw·~~~~~--..; ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. Rete PulH Width tnH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns Sns 

545174S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

COUNTERS 54/74192, 54/74193, LS192, LS193 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
ANO CLOCK PULSE WIDTH 

1/IMAX-

CLOCK TO TERMINAL COUNT DELAYS 

lvM l~M•w- VM 

On ____ '_PH_L_l. -·"} .. v-M ___ _ 

Waveform 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

Waveform 2 

ANO PARALLEL LOAD TO CLOCK RECOVERY TIME 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

CPu or CPD 

APPLICATION 

Waveform 3 Waveform 4 

SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 

On l§!!J!I '""*""°,,~--vM • 1.5V tor 54174 •nd 5451745, VM • 1.3V tor 54LS/74LS. 

The aheded arHa indicate when the input ia permitted to change for predictable 
output performance. 

Waveform 5 

8-BIT UP/DOWN COUNTER WITH PARALLEL LOAD 
DATA INPUT 

Do D1 D2 03 Do o, o, D3 
UP CLOCK -----t 

DOWN CLOCK -----t 
CPu TCu CPu TCu CARRY 

CPo '192 TCo 
'192 

TCo '193 '193 
PL MR MR 

Oo o, o, 03 Do o, o, 03 

PARALLEL LOAD -~>-----+-t---t--+----1~ 

RESET------+-t---t--+----4>-----t---t--+--1--~ 

OUTPUT 

BORROW 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

• Buffered clock and 
control inputs 

• Shift left and shift right 
capability 

• Synchronous parallel and 
serial data transfers 

• Easily expanded for both 
serial and parallel 
operation 

• Asynchronous Master 
Reset 

• Hold (do nothing) mode 

DESCRIPTION 

The functional characteristics of the '194 
4-Bit Bidirectional Shift Register are indi
cated in the Logic Diagram and Function 
Table. The register is fully synchronous, 
with all operations taking place in less 
than 20ns (typical} for the 54/74 and 54LS/ 
74LS, and 12ns (typical} for 54S/74S, mak
ing the device especially useful for imple
menting very high speed CPUs, or for 
memory buffer registers. 

the '194 design has special logic features 
which increase the range of application. 
The synchronous operation of the device 
is determined by two Mode Select inputs, 
S0 and S1 . As shown in the Mode Select 
Table, data can be entered and shifted 
from left to right (shift right, 0 0-01 , etc.} 
or, right to left (shift left, 0 3-02 , etc.} or, 
parallel data can be entered, loading all 4 
bits of the register simultaneously. When 
both S0 and S1 are LOW, existing data is 
retained in a hold (do nothing} mode. The 
first and last stages provide D-type Serial 
Data inputs (DsR, Dsd to allow multistage 

PIN CONFIGURATION 

4-348 

54/7 4194, LS194A, S194 

4·Bit Bidirectional Universal Shift Register 

TYPE TYPICAL fMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74194 36MHz 39mA 

74LS194A 36MHz 15mA 

74S194 105MHz 85mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :!:5%;TA=0°Cto +10°c Vee= sv :!: 10%; TA= - ss•c to + 12s0 c 

Plastic DIP 
N74194N . N74LS194AN 

N74S194N 

Plastic SO N74LS194AD • N745194D 

Ceramic DIP S54194F . S54LS194AF 
S54S194F 

Flatpack S54194W . S54LS194AW 
S54S194W 

LLCC S54194G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

All Inputs 1ul 1Sul 1LSul 

Oo-03 Outputs 10ul 10Sul 10LSul 
NOTE 
Where a 54174 unit load {ul) is understood to be 40µA l1H and - 1.6mA Ill• a 54/74S unit load (Sul) is 50µA 11H and 
- 2,0mA Ill• and 54174LS unit load (LSul) is 20µA 11H and - 0.4mA Ill· 

shift right or shift left data transfers with
out interfering with parallel load opera
tion. 

Mode Select and Data inputs on the 54S/ 
74S194 and.54LS/74LS194A are edge-trig
gered, responding only to the LOW-to
HIGH transition of the Clock (CP). There
fore, the only timing restriction is that the 
Mode Control and selected Data inputs 
must be stable one setup time prior to the 
positive transition of the clock pulse. The 
Mode Select inputs of the 54/74194 are 

LOGIC SYMBOL 

DsR Do D1 D2 03 

So 

10 S1 

11 CP 

MR oo o1 02 03 

15 14 13 12 

Vee =Pin 16 
GND =Pina 

DsL 

gated with the clock and should be 
changed from HIGH-to-LOW only while 
the Clock input is HIGH. 

The four parallel data inputs (D0-D3 ) are 
D-type inputs. Data appearing on D0-D3 in
puts when S0 and S1 are HIGH is trans
ferred to the 0 0-03 outputs respectively, 
following the next LOW-to-HIGH transi 
lion of the clock. When LOW, the asyn
chronous Master Reset (MR} overrides all 
other input conditions and forces the 0 
outputs LOW. 

LOGIC SYMBOL (IEEE/IEC) 

15 

12 

2,40 



LOGIC PRODUCTS 

SHIFT REGISTERS 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODE 

CP MR s, s DsR DsL 

Reset (clear) x L x x x x 
Hold (do nothing) x H 11•1 11•1 x x 

Shift Left 
I H h 11•1 x I 
I H h 11•1 x h 

Shift Right 
I H 11•1 h I x 
I H 11•1 h h x 

Parallel Load I H h h x x 
H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW·to·HIGH clock trans1t1on 

l =LOW voltage level 
I =LOW voltage level one setup time prior to the LOW·to-HIGH clock transition 

OUTPUTS 

Dn Oo o, 02 03 

x L L L L 

x qo q, q2 q3 

x q, Q2 03 L 
x q, Q2 Q3 H 

x L Qo q, q2 
x H Qo q, Q2 

dn do d, d2 d3 

dn(Qnl= lower case letters rnd1cate the state of ihe referenced input (or output) one setup time prior to the LOW·to 
HIGH clock trans1t1on 

X =Don't care 
1 =LOW-to-HIGH clock transition 

NOTES 

a. The HIGH-to-LOW transition of the s0 and s 1 inputs on the 54174194 should only take place while CP is HIGH for 
convent1onal operation 

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT 
AND CLEAR SEQUENCES 

CP 

MODE { so::-.1 
CONTROL 

INPUTS 51 : :J 
CLEAR 

SERIAL {DSR 
DATA 

INPUTS DsL -+-+-'---------'---'-' 

DATA I I 
PARALLEL { :: , 

INPUTS : r;;+-1 
02---+J": '-"--------+--'--------'---------'-~ 
. : : 
03-+:~L~,,__~---------'--'-------+--------'--

{ 
ao::~ 
01 ::, 

OUTPUTS : 

02::~ 
--, 

03 __ 

I 
CLEAR LOAD 

---.j~--INHtBIT________..j 
CLEAR 

54/7 4194, LS194A, S194 

4 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/74194, LS194A, 5194 

LOGIC DIAGRAM 

Vee= Pin 16 
GNO=Pin 8 

LOGIC DIAGRAM 

(2) 
DsR----~ 

Vee =Pin 16 
GND=Pln 8 

Do 
(3) 

DsA Do 
(2) (3) 

(15) 

Oo 

54/74194 

o, 
(4) 

(14) 

a, 

54S/74S194, 54LS/74LS194A 

D1 

(4) 

R 
Ro 

(11) 

eP-f">c>--------+--+--+----.._-1---t-------*--+-+----....I 

A 
Ro 

_(1) 
MR--<t">o--------.._-+------~-+------~-1------___J 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/74194, LS194A, S194 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54L5 545 74 74LS 745 UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v 

+ 5.5 + 7.0 +5.5 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +5 + 1 +5 

Vour 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to v output state +Vee +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

4 54/74 54/74LS 54/745 
PARAMETER UNIT 

Min Nam Max Min Nam Max Min Nam Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'! 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 v 
l1K Input clamp current -12 -18 -18 mA 

loH HIGH-level output current -800 -400 -1000 µA 

Mil 16 4 20 mA 
loL LOW-level output current 

Com'I 16 8 20 mA 

Mil -55 + 125 -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 0 70 ·c 
NOTE 
V1L = + 0.7V MAX for 545 at TA= + 125°C only 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 4194, LS194A, S194 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER 

YoH HIGH-level 
output voltage 

TEST CONDITIONS1 
54/74194 54/74LS194A 54/74S194 

Min Typ2 Max Min Typ2 Max Min Typ2 Max 
UNIT 

Ycc=MIN,VrH=MIN, Mil 2.4 3.4 2.5 3.5 2.5 3.4 +---t---v--l 
YrL =MAX, loH =MAX 1--C-o-m-'l--+-2-.-4---+-3-.4-+---+-2-.-7-+-3-.5-+---t-2-.-7--t--3-.4- V 

V MIN Mil 0.2 0.4 0.25 0.4 0.5 5 V 
cc= • loL =MAX +----+---+---+---+---+---+---+---+--·- --+-----+----__, 

YrH =MIN, Com' I 0.2 0.4 0.35 0.5 0.5 V 

YrL =MAX loL = 4mA 74LS 0.25 0.4 V 
f----------+------'----"-"---'----+---r---+---+---+---+-·--+---+-----+----+----1 
YrK Input clamp 

voltage 
-1.5 -1.5 -1.2 v 

f----------+-----...---------+---f----+---+---+---+---+---+--·-··--i·---+----1 
Input current 
at.maximum 
input voltage 

Yr=5.5V 1.0 1.0 mA 
Vee= MAX +--------+---+------+---+---+----•---1-----t--·-+----·-+---+ 

Vr=7.0V 0.1 mA 

HIGH-level 
input current 

Yr= 2.4V 40 µA 
V cc= MAX t----Y-r =-2.-7-V--+---+----1---+----+---1--2-0-~------t---t-- 50 µA 

+---------+-------+---------+---+---+---+---+----+----+---·+-----+----+---~ 

LOW-level 
input current 

Yr= 0.4V -- 1.6 - 0.4 mA 
Ycc=MAXr--------+--+--·-+---r----+---+-----+----+---+---+---+ 

Yr = 0.5V - 2.0 mA 

Short-circuit 
las output current3 

Mil -20 -57 -20 - 100 - 40 -100 mA 
Vee= MAX 

Com'I -18 -57 -20 -100 -40 -100 mA 

Ice ~~i:i;ycurrent4 Ycc=MAX 39 63 15 23 85 135 mA 

'---------~--------------'-----'-----'-----'----~---'-----'-----~-----'------'----~ 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
2. All typical values are at Vee= 5V, TA= 25°e. 
3. los is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open, Di inputs grounded and 4.5V applied to s0, s1, MA and the serial inputs, Ice is tested with a momentary ground, then 4.5V applied to CP. 

5. Vol= +D.45VMAXfor54SatTA= +125°Conty. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 54S/74S 
-+-----

PARAMETER TEST CONDITIONS cl= 15pF, RL = 400!l CL= 15pF, RL = 2k!l CL= 15pF, RL = 280{] UNIT 
r-----.-----+-----r----1-----r--------

Maximum clock 
frequency 

Waveform 1 

M in Max Min Max Min Max 

25 25 70 MHz 

1-----~-------t----------+-------ii--------t-----t-----+--·----ir-------+----< 

tPLH Propagation delay Waveform 1 22 22 4.0 12 ns 
tPHL Clock to output 26 26 4.0 16.5 
1---o._---------+---------+-----f------t-----t------+---··---+---~---1------l 

Propagation delay 
MR to output 

Waveform 2 37 30 18.5 ns 

~----------~--------~----~------~---~----~----- ---··----'----' 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf. pulse width or duty cycle 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 54/74 54LS/74LS 54S/74S UNIT 
Min Max Min Max Mg= Max 

tw(H) Clock pulse width, HIGH Waveform 1 20 20 ns 

tw(L) MR pulse width, LOW Waveform 2 20 20 12 ns 

ts Setup time, Data to Clock Waveform 3 20 20 5.0 ns --
th Hold time, Data to Clock Waveform 3 0 0 3.0 ns 

t 5 (L) Setup time LOW, Sn to cpl•l Waveform 4 30 30 11 ns 

t 5 (H) Setup time HIGH, SN to CP Waveform 4 30 30 11 ns 

th Hold time, Sn to CP Waveform 4 0 0 3.0 ns 

tree Recovery time, MR to CP Waveform 2 25 25 9.0 ns 
-~--
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 4194, LS194A, S194 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

DATA SET·UP AND HOLD TIMES 

Waveform 3 

VM"" 1.5Vfor54Sl74S;VM= 13Vfor54LS174LS 

The shaded areas 1nd1cate when the input 1s permitted to change predictable output performance 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 
SETUP AND HOLD TIMES 

FOR S0 AND S1 INPUTS 

s0, s11•1 .,..,....,-r-r-,....,.--""n~~"""~ Mil~ 

F•w-1~•,ec 
54/740NLY l\l:o~..:.. .... jflo....;;;:,__~/.1.11.1.1.1.l:O:.: 

So. S1 I 

CP 
~~~~~~J'r.-M~~~~~ 54S!74S, 54LS/74LS :,_:.:.:.:,"""1.1.{.j:...:,IJ 

l~1PHL-1 
\._•_M --..J/ 

a 

Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM·POLE OUTPUTS 

vee vee 

YIN 
PULSE D.U.T. 

GENERATOR 

RT 

-::- -::- -::- -::-

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTEAIS· 

TICS for value. 
AT= Termination reslstanc.e should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
tTLH• tTHL Values should be less than or equal to the table entries. 

Waveform 4 

INPUT PULSE DEFINITIONS 

i--~~~~~-tw~~~~~~~ 

-~~~~tw·~~~~~~~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. R•te PulHWklth 1TLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

545/745 3.0V 1MHz 500ns 2.Sns 

AMP(V) 

ov 

tTHL 

7ns 

Sns 

2.5ns 

4.353 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

• Buffered Clock and 
Control inputs 

• Shift right and parallel 
load capability 

• J.i( (D) inputs to first 

TYPE 

74195 

74LS195A 

74S195 

54/74195,LS195A, S195 

4-Bit Parallel Access Shift Register 

TYPICAL IMAX TYPICAL SUPPLY CURRENT 

39MHz 39mA 

39MHz 14mA 

105MHz 70mA 

stage ORDERING CODE 
• Complement output from 

last stage 
• Asynchronous Master 

Reset 

DESCRIPTION 
The functional characteristics of the '195 
4-Bit Parallel Access Shift Register are in· 
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari· 
ety of shifting, counting and storage appli· 
cations. It performs serial, parallel, serial
to-parallel, or parallel-to-serial data trans· 
fers at very high speeds. 

The '195 operates on two primary modes: 
shift right (00-01) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data en
ters the first flip-flop (00) via the J and K 
inputs when the PE input is HIGH, and is 
shifted 1 bit in the direction 0 0-01-0r 
0 3 following each LOW-to-HIGH clock 
transition. The J and K inputs provide the 
flexibility of the JK type input for special 
applications and, by tying the two pins 
together, the simple D type input for gen
eral applications. The device appears as 
four common clocked D flip-flops when 
the PE input is LOW. After the LOW-to
HIGH clock transition, data on the parallel 

PIN CONFIGURATION 

4.354 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV ±5%;TA;0°Cto +70°C Vee= sv :t 10%; TA= -ss•c to + 12s•c 

Plastic DIP 
N74195N • N74LS195AN 

N74S195N 

Plastic SO N74LS195AD 

Ceramic DIP S54LS195AF 

Flat pack S54LS195AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74S 54/74LS 

All Inputs 1ul 1Sul 1LSul 

All Outputs 10ul 10Sul 10LSul 

NOTE 

Where a 54/74 unit load (ul) is understood to be 40µ.A 11H and -1.6mA JIL• a 54/74$ unit load {Sul) is 50µA 11H and 
- 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µ.A IJH and - 0.4mA l1L· 

inputs (D0-D3) is transferred to the respec· 
live 0 0-03 outputs. Shift left operation 
(03-02) can be achieved by tying the On 
outputs to the Dn_ 1 inputs and holding the 
J5'E' input low. 

All parallel and serial data transfers are 
synchronous, occuring after each LOW-to· 
HIGH clock transition. The '195 utilizes 
edge-triggering, therefore, there is no 
restriction on the activity of the J, K, Dn, 

LOGIC SYMBOL 

PE Do D1 D2 03 

10 CP 03 11 

MR Do 01 02 03 

15 14 13 12 

Vee= Pin 16 
GNO= Pin 8 

and PE inputs for logic operation, other 
than the setup and release time require
ments. 

A LOW on the asynchronous Master Reset 
(MR) input sets all Q outputs LOW, inde· 
pendent of any other input condition. The 
MR on the 54/74195 is gated with the 
clock. Therefore, the LOW-to-HIGH MR 
transition should only occur while the 
clock is LOW to avoid false clocking on 
the 54/74195. 

LOGIC SYMBOL (IEEE/IEC) 

'S, 'LS195 '195 

15 



LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 4195, LS195A, S195 

LOGIC DIAGRAM 

Vee= Pin 16 
GNO •Pin 8 

• 54t74195 only 

Do 

(2) (3) (4) 

MODE SELECT-FUNCTION TABLE 

D1 

(5) 

a1 

D3 

(7) 

(11) 

a3 03 

INPUTS OUTPUTS 
OPERATING MODES 

Asynchronous Reset 

Shift, Set First Stage 
Shift, Reset First Stage 
Shift, Toggle First Stage 
Shift, Retain First Stage 

Parallel Load 
H =HIGH voltage level. 
L = LOW voltage level. 
X =Don't care. 

~ 

L 

H 
H 
H 
H 

H 

CP PE J 

x x x 
I h h 
I h I 
I h h 
I h I 

I I x 

I = LOW voltage level one setup time prior to the LOW·to·HIGH clock transition. 
h =HIGH voltage level one setup time prior to the LOW-to·HIGH clock transition. 

K' o. Oo 01 02 
x x L L L 

h x H Qo Q1 
I x L Qo Q1 
I x <lo Qo q, 
h x Qo Qo q, 

x dn do d, d2 

dn (qn)• Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW·to·HIGH clock transition. 
I = LOW·to·HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 54S 74 74LS 

Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 

+5.5 +7.0 +5.5 +5.5 +7.0 

l1N Input current -30 to -30 to -30 to -30 to -30 to 
+5 +1 +5 +5 +1 

Vour 
Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
output state +Vee +Vee +Vee +Vee +Vee 

TA Operating free-air temperature range - 55 to + 125 Oto 70 

03 

L 

Q2 
Q2 
Q2 
Q2 

d3 

74S 

7.0 

-0.5 to 
+5.5 

-30 to 
+5 

-0.5 to 
+Vee 

03 

H 

Q2 
ih 
&2 
&2 

d3 

UNIT 

v 

v 

mA 

v 

·c 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/74195, LS195A, S195 

RECOMMENDED OPERATING CONDITIONS 

54174 54/74LS 54174$ 
PARAMETER UNIT 

Min Nom Max Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 2.0 v 

Mil +0.8 +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 +0.8 v 
l1K Input clamp current -12 -18 -18 mA 

loH HIGH-level output current -800 -400 -1000 µ.A 

Mil 16 4 20 mA 
loL LOW-level output current 

Com'I 16 8 20 mA 

Mil -55 + 125 -55 + 125 -55 + 125 ·c 
TA Operating free·air temperature 

Com' I 0 70 0 70 0 70 'C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74195 54/74LS195A 541748195 

PARAMETER 
Typ2 Typ2 Typ2 

UNIT 
Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1H= MIN, Mil 2.4 3.4 2.5 3.4 2.5 3.4 v 
OH output voltage l1L = MAX, loH = MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 v 

Vee= MIN, 
Mil 0.2 0.4 0.25 0.4 0.5 v 

LOW-level loL= MAX 
VoL output voltage V1H= MIN, Com'I 0.2 0.4 0.35 0.5 0.5 v 

V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK 
Input clamp 

Vee= MIN, 11= l1K -1.5 -1.5 -1.2 v 
voltage 

Input current V1=5.5V 1.0 1.0 mA 
11 at maximum Vee= MAX 

input voltage V1= 7.0V 0.1 mA 

HIGH-level V1=2.4V 40 µ.A 
l1H input current Vee= MAX 

V1=2.7V 20 50 µ.A 

LOW-level V1=0.4V -1.6 -0.4 mA 
Ill input current Vee= MAX 

V1=0.5V -2 mA 

Short-circuit Mil -20 -57 -20 -100 -40 -100 mA 
los output current3 Vee= MAX 

Com'I -18 -57 -20 -100 -40 -100 mA 

Supply current4 Mil 39 63 14 21 70 99 mA 
Ice (total) Vee= MAX 

Com'I 39 63 14 21 70 109 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los Is tested with Vour= + O.SV and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open, PE grounded, and 4.5V applied to the J, K, and Data Inputs, Ice is measured by applying a momentary ground, followed by 4.SV to MR, and then a momen

tary ground, ,f9llowed by 4.5V to clock. 
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LOGIC PRODUCTS 

SHIFT REGISTERS 54/7 4195, LS195A, S195 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4001l CL= 15pF, RL = 2kll CL= 15pF, RL = 2801l 

Min Max Min Max Min Max 

IMAX 
Maximum clock 

Waveform 1 30 30 70 
frequency 

tPLH Propagation delay 
Waveform 1 22 22 12 

tPHL Clock to output 26 26 16.5 

tPHL 
Propagation delay 

Waveform 2 30 30 18.5 MR to output 

NOTE 
Per industry convention, 'MAX 1s the worst case value of the maximum device operatmg frequency with no constraints on tr, t1, pulse width or duty cycle 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tw Clock pulse width Waveform 1 

tw Master Reset pulse width Waveform 2 

t, 
Setup time, J, Kand Data Waveform 3 
to Clock 

th 
Hold time, J, Kand Data Waveform 3 
to Clock 

t, Setup time, ~to Clock Waveform 4 

th Hold time, PE to Clock Waveform 4 

tree Recovery time, fJl1 to Clock Waveform 2 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

1--"'MAX--1 

CP 1PHhl ~ 1PLJ I\_ 
Q \vM ,-v;-

Waveform 1 

DATA SET-UP AND HOLD TIMES 

Waveform 3 

Min 

16 

12 

20 

0 

25 

0 

25 

54/74 54LS/74LS 54S/74S 

Max Min Max Min Max 

16 7 

12 12 

15 5.0 

0 3.0 

25 11 

0 0 

25 9.0 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

M"R~ 

F•w-1_:.+,,.c 
CP~-,..~~~~__,,~V-M ______ __ 

l-1PHL-1 

a 
\_v_M _ __,/ 

Waveform 2 

SETUP AND HOLD TIMES 
PARALLEL ENABLE TO CLOCK 

SERIAL-SHIFT RIGHT PARALLEL LOAD 

On _RE_s_Po_N_s_E _____ x On= On-1 

Waveform 4 

VM = 1.5V !or 54174 and 54$174$; VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

UNIT 

MHz 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

SHIFT REGISTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value, 
CL= Load capacitance includes Jig and probe capacitance; see AC CHARACTERIS· 

TICS for.value. 
Rr • Termination resistance should be equal to Zour at Pulse Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
ITLH• lTHL Values should be less than or equal to the table entries. 

4·358 

54/74195. LS195A, 'S195 

INPUT PULSE DEFINITIONS 

AMP (V) 

i-~~~~~-tw'~~~~~~~ OV 

VM = 1.3V for 54LSl74LS; VM :s 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rote PulHWldth ITLH ITHL 

54174 3.0V I 1MHz 500ns 7ns 7ns 

54LS/74LS 3,0V I 1MHz 500ns 15ns 6ns 

5451748 3,0V I !MHz 500ns 2.5ns 2.Sns 



LOGIC PRODUCTS 

COUNTER 

• High speed 4·bit binary 
counting 

• Asynchronous parallel 
load for presetting 
counter 

• Overriding Master Reset 
• Buffered Oo output drives 

CP1 input plus standard 
fan-out 

DESCRIPTION 

The '197 is an asynchronously presettable 
binary ripple counter partitioned into 
divide-by-2 and divide-by-8 sections with 
each section having a separate Clock 
input. State changes are initiated in the 
counting modes by the HIGH-to-LOW tran
sition of the Clock inputs, however, state 
changes of the Q outputs do not occur 
simultaneously because of the internal 
ripple delays. Designers should keep in 
mind when using external logic to decode 
the Q outputs, that the unequal delays can 
lead to decoding spikes, and thus a de
coded signal should not be used as a 
strobe or clock. The 0 0 flip-flop is trig· 
gered by the CP0 input while the CP1 Input 
triggers the divide-by-8 section. 

The device has an asynchronous active
LOW Master Reset (MR) input which over
rides all other inputs and forces all out-

PIN CONFIGURATION 

54/74LS197 

Presettable 4-Bit Binary Ripple Counter 

TYPE TYPICAL IMAX TYPICAL SUPPLY CURRENT 

74LS197 40MHz 16mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vee =SV ± 5%; TA= o•c to + 1o•c Vee= sv ± 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74LS197N 

Plastic SO N74LS197D 

Ceramic DIP S54LS197F 

Flatpack S54LS197W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74LS 

CP0 Clock input 6LSul 

CP1 Clock input 3.5LSul 

All Other inputs 1LSul 

Oo-03 Outputs 10LSul 

NOTE 
Where a 54/74LS unit load (LSul) is 20µA l1H and -0.4mA l1L· 

puts LOW. The counter is also asynchro· 
nously presettable. A LOW on the Parallel 
Load (PL) input overrides the Clock inputs 
and loads the data from parallel Data (D0-

D3) inputs into the flip-flops. The counter 
acts as a transparent latch while the PL is 
LOW and any change in the Dn inputs will 
be reflected in the outputs. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

10 11 

Pl Do 01 02 03 

CPo 

CP1 

13 MR Oo 01 02 03 

12 

Vee =Pin 14 
GND= Pin 7 

4.359 
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LOGIC PRODUCTS 

COUNTER 

LOGIC DIAGRAM 

(13) 
M"R-_,_---,,---1..;i......,>-r---------n-------,T------, 
PL--~_., 

(1) 

( ) = Pin Numbers 

Vee= Pin 14 
GNO=Pln7 

(5) (9) ' 

a, 
(2) (12) 

03 

54/74LS197 

COUNT SEQUENCE 

4·BIT BINARY' 
COUNT 

03 02 o, Oo 
0 L L L L 
1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 

NOTE 
1. Oo connected to input CP1: input applied to C'Po. 

MODE SELECT -
FUNCTION TABLE 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range 
unless otherwise noted.) 

OPERATING 
MODE MR 

Reset (Clear) L 

Parallel Load 
H 
H 

Count H 

H =HIGH YOltage level 
L =LOW voltage level 
X =Don't care 

INPUTS 

PL CP 

x x 
L x 
L x 
H I 

1 =HIGH-to-LOW Clock transition 

OUTPUT PARAMETER 

o. o. Vee Supply voltage 

x L VIN Input voltage 

L L llN Input current 

H H 

x count 
Vour 

Voltage applied to output 
in HIGH output state 

TA 
Operating free-air 
temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

VIH HIGH-level input voltage 2.0 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil -55 
TA Operating free-air temperature 

Com'I 0 

4·360 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to +5.5 -0.5 to +5.5 v 
- 30 to + 1 - 30 to + 1 mA 

- 0.5 to +Vee - 0.5 to +Vee v 

-55to+125 o to 70 ·c 

54/74LS 
UNIT 

Norn Max 

5.0 5.5 v 
5.0 5.25 v 

v 
+0.7 v 
+0.8 v 
-18 mA 

-400 µA 

4 mA 

8 mA 

+ 125 ·c 
70 ·c 



LOGIC PRODUCTS 

COUNTER 54/74LS197 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 

Mil 2.5 
HIGH-level output voltage Vee= MIN, V1H =MIN, V1L =MAX, 

loH= MAX 
-----·-+-----<t-----< 

Com' I 2.7 3.4 
t---------------1----------~---------r----- ---·----- ------+----f------1 

Mil 0.25 
loL =MAX rcom;1t-· 0.35 LOW-level output voltage Vee= MIN, v,H =MIN, 

V1L= MAX t------··· ---- --- ·--·--- 1-------1-----+-----1 
loL=4mA 74LS 0.25 

v,K Input clamp voltage Vee= MIN, 11= 11K 
t---------------1----------~-----------·- ··----+------+-----+-----< 

Do-D3 , PL Input current at maximum 
input voltage 

Vee= MAX, V1=5.5V ------·--· . --· ·-- ·------lf------+-----1 
MR. CP0 , CP 1 

1-----------------<t----------+------·--------- -'-··-·----+----1-----+-----1 

HIGH-level input current Vee= MAX, V1=2.7V Do-D 3 , PL --+--·-----+-----+-----+-----< 

MR, CP0 , CP 1 --1 ·----+·-----+-----jl----~ 
Do-D3, PL 

1---------- ··-·------+-----+-----+------< 

LOW-level input current Vee= MAX. V1=0.4V 
Mri input 

1------------t-----·--+-----+----+-----1 

f---=C=P~0_in_p_u_t ____ --t-------+-----+-----+-----i 

f----------------lf-----------~---C_P_,_in_p_u_t __ -+-------+------lf------+----~ ~~~~~ 
las 

Short-circuit output 
current3 Vee= MAX ... 20 

t-l_cc ___ s_u_P_P_ly_c_u_rr_e_n_t4_(_to_t_a_l) __ _c_ _______ v_c_c_=_M_A_X _____ . ____ ...J ·---- 1.... __ 1_6_~---~---~ 
NOTES 
1. For conditions shown as MIN or MAX. use the appropriate value spec1f1ed under recommended operating cond1t1ons for the applicable type. 

2. All typical values are at V cc= 5V. TA= 25 ·c 
3. los 1s tested with VouT = + 0.5V af"d Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a 11me and duration at the short circuit should not exceed one 

second. 
4. Measure Ice with all inputs grounded and all outputs open. 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 
,.-------------------.------------------ -·-·------------~----~ 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kn 
1-----·----~------1 

UNIT 

Min Max 
1-------------------t----------.,--·-:==-·-

.__f_M_A_x __ M_a_x_i m_u _m_c_o_u_n_t_f_r_e_q _u e_n_c_y __ _, ___ w_a_v_e_f o_r_m_1 ___ l:===~~~=: ~~-= _-... -._--_·-_-~:~-~~-.~---°":::_-_-_-_-_-_-_-_-_-:_-_-_-_-_~~-:_-~:_-_-~ 
ns tPLH Propagation delay Waveform 1 15 

tPHL CPo to Oo 21 
1------------------t-------------···---+--·-----+-------+-----~ 

ns tPLH Propagation delay Waveform 1 19 
tPHL CP1 to o, 35 

t--'-=--'-------------+---- ------------- ------·-·-·-+------1--------1 
ns tPLH Propagation delay Waveform 1 51 

tPHL CP1 fo 02 63 t-------------------+------------------r------+-------+--------1 
tPLH Propagation delay Waveform 1 78 
tPHL CP1 to 03 95 

ns 

tPLH Propagation delay Waveform 2 27 
tPHL Data to output 44 

ns 

ns tPLH Propagation delay Waveform 3 39 
tPHL PL to output 45 1------------------+----------------r-----··---+-------+-------i 

51 Waveform 4 ns Propagation delay 
MR to output 

?er Industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on 1,, tf, pulse width or duty cycle. 
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LOGIC PRODUCTS 

COUNTER 54/74lS"f 97 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max 

1 CP0 20 
tw Clock pulse width Waveform 1 

l CP1 30 

tw MR pulse width Waveform 4 15 

tw PL pulse width Waveform 3 20 

t,(H) Setup time HIGH Data to PL Waveform 5 10 

th(H) Hold time HIGH Data to PL Waveform 5 20 

t5 (L) Setup time LOW Data to PL Waveform 5 15 

th(L) Hold time LOW Data to PL Waveform 5 20 

tree Recovery time MR to CP Waveform 4 30 

tree Recovery time PL to CP Waveform 3 30 

AC WAVEFORMS 

Q 

4-362 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 

PARALLEL LOAD TO CLOCK RECOVERY TIME 

Waveform 3 

Q 

PARALLEL DATA TO OUTPUT DELAYS 

Waveform 2 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

I 
Waveform 4 

DATA SETUP AND HOLD TIMES 

1111 
Waveform 5 

VM • 1 5V for 54174 end 54Sl74S, VM • 1.3V tor 54LS174LS 

The shaded areas 1nd1cale when the input 1a ~erm1tted to change tor predictable oulput performance 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



LOGIC PRODUCTS 

COUNTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vce 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

Vee 

CL= Load capacitance includes jig arld probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
•rtH• trHL Values should be less than or equal to the table entries. 

54/74LS197 

INPUT PULSE DEFINITIONS 

AMPM 

._~~~~~-•w'~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

AmpUtude Rep. Reta PulaoWldth tnH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.Sns 4 

4-383 



LOGIC PRODUCTS 

SHIFT REGISTER 

• Buffered clock and 
control inputs 

• Shift right and parallel 
load capability 

• Fully synchronous data 
transfers 

• J-K (D) inputs to first 
stage 

• Clock enable for hold (do 
nothing) mode 

• .Asynchronous Master 
Reset 

DESCRIPTION 

The functional characteristics of the '199 
8-Bit Parallel-Access Shift Register are in· 
dicated in the Logic Diagram and Function 
Table. The device is useful in a wide vari
ety of shifting, counting and storage appli
cations. It performs serial, parallel, serial 
to parallel, or parallel to serial data trans
fers at very high speeds. 

The '199 operates in two primary modes: 
shift right (00-01 ) and parallel load, 
which are controlled by the state of the 
Parallel Enable (PE) input. Serial data 
enters the first flip-flop (00 ) via the J and K 
inputs when the PE input is HIGH, and is 
shifted one bit in the direction 0 0-01-03 
following each LOW-to-HIGH clock transi· 
tion. The J and K inputs provide the flexi· 
bility of the J-K type input for special ap-

PIN CONFIGURATION 
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54/74199 

8-Bit Parallel-Access Shift Register 

TYPE TYPICAL IMAX TYPICAL SUPPLY CURRENT 

74199 35MHz 90mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=5V :t5%;TA=0°Cto +10°c Vcc=5V :t10%;TA= -55°Cto +125°C 

Plastic DIP N74199N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 

All Inputs 1ul 

Oo-01 Parallel outputs 10ul 

NOTE 
A 54/74 unit load (ul) is understood to be 40µA l1H AND ~ 1.6mA l1L· 

plications and, by tying the two pins to
gether, the simple D-type input for general 
applications. The device appears as eight 
common clocked D flip-flops when the PE 
input is LOW. After the LOW-to-HIGH 
clock transition, data on the parallel in· 
puts (D0-D7 ) is transferred to the respec
tive 0 0-07 outputs. 

All parallel and serial data transfers are 
synchronous, occuring after each LOW-to
HIGH clock transition. The '199 utilizes 
edge-triggering, therefore, there is no 
restriction on the activity of the J, K, Dn, 
and PE inputs for logic operation, other 

LOGIC SYMBOL 

1 

13 
11 

23 3 5 7 9 16 18 20 22 

14 4 6 8 10 15 17 19 21 

Vee= Pin 24 
GND= Pin 12 

than the setup and release time require
ments. 

The clock input is a gated OR structure 
which allows one input to be used as an 
active-LOW Clock Enable (CE) input. The 
pin assignment for the CP and CE inputs 
is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition 
of CE input should only take place while 
the CP is HIGH for conventional opera
tion. 

A LOW on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all bit 
positions to a LOW state. 

LOGIC SYMBOL (IEEE/IEC) 

SRGB 



LOGIC PRODUCTS 

SHIFT REGISTER 54/74199 

LOGIC DIAGRAM MODE SELECT-FUNCTION TABLE 

OPERATING INPUTS OUTPUTS .. ., ., MODES MR CP CE PE J K Dn Oo a, ... Os 07 
(2) (1) !31 '" 

f) =Plnnumber1 

(4) 

a, 
(I) 

a, 

Reset (clear) L x x x x x x L L ... L L 

Shift, Set 
H I I h h h x H Qo ... q5 Qe First Stage 

Shift, Reset 
H I I h I I x L Qo ••• Qs Qe First Stage 

Shift, Toggle 
H I I h h I x cfo Qo ... Q5 Qe First St~e 

Shilt, Retain 
H I I h I h x Qo Qo ... Q5 Qe First Stage 

Parallel Load H I I I x x dn do d1 ... de d1 

Hold 
H I hi•I x x x x 

(do nothing) Qo Q1 ... Qe Q7 

H =HIGH voltage level steady state. 
o7 h =HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition. 

L =LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X =Don't care. 
dn(q0 )= Lower case letters indicate the state of the referenced input (or output) one 

setup time prior to the LOW-to-HIGH clock transition. 
I =LOW-to-HIGH clock transition. 

NOTE 
a. The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conven-

tional operation. 

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT·SHIFT, INHIBIT AND CLEAR SEQUENCES 

CP 

ce 

I 

i ...+. 
SERIAL J--4---J : 1'-------------H--...;...-+------------
INPUTS K--+---J'11'-------------H--...;.-+------------
SHIFTILOAD 

PARALLEL 
DATA 

INPUTS 

OUTPUT 

Do.._;----+-------------'H! 
o, L: 
o, H: --;---...;...--------------' ' ' 
D3 L' 

D4 

D5 

"··~'"----------------~ 
"'·-.;...--+-------------' 
"€:LJ-i ' .__ __________ ..... 
or::,.___-+--' 
at:~1---i--......l,.....,L--------~ 
0[:~1---+-----" 
0{:1~---+-------' 
al:'•---'--------" 
a!:'•---'----------' a!:.• __ ...... _________ _. 

CLEAR LOAD 
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LOGIC PRODUCTS 

SHIFT REGISTER 54/74199 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 UNIT 

Vee Supply voltage 7.0 7.0 v 

VIN Input voltage -0.5 to +5.5 -0.5 to + 5.5 v 

l1N Input current -30 to +5 -30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to+ Vee v 

TA Operating free-air temperature range -55to+125 Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

54174 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 v 

V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW-level Input voltage 

Com' I +0.8 v 

l1K Input clamp current -12 mA 

loH HIGH-level output current -800 µ.A 

Mil 16 mA 
loL LOW-level output current 

Com'I 16 mA 

Mil -55 +125 ·c 
TA Operating free-air temperature 

Com' I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54174199 

Typ2 
UNIT 

Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mii 2.4 3.4 v 
VoH HIGH-level output voltage 

loH=MAX Com'I 2.4 3.4 v 

Yee= MIN, V1H=MIN, v,L=MAX, Mil 0.2 0.4 v 
VoL LOW-level output voltage 

loL= MAX Com'! 0.2 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

1, 
Input current at maximum 

Vee"'- MAX, v,: 5.5V 1.0 mA Input voltage 

l1H HIGH-level Input current Vee= MAX, V1= 2.4V 40 p.A 

l1L LOW-level input current Vee= MAX, V1=0.4V -1.6 mA 

Short·circu it output Mil -20 -57 mA 
los current3 Vee= MAX 

Com'I -18 -57 mA 

Ice Supply current4 (total) Vee= MAX 90 127 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ o.sv. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure tee with K, J and o lnpl!ts at 4.5V, momentary ground clock, then apply 4.SV, ground CE, MR and PE. 
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LOGIC PRODUCTS 

SHIFT REGISTER 

AC CHARACTERISTICS TA= 25"C, Vee= 5.0V 

54174 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 UNIT 

Min Max 

IMAX 
Maximum clock 

Waveform 1 25 MHz frequency 
-

tPLH Propagation delay 
Waveform 1 

26 
tPHL Clock to output 30 

ns 

tPHL 
Propagation delay 

Waveform 2 35 ns 
MR to output 

Per industry convention, fMAX ls the worst case of the maximum device operating frequency with no constraints on 
t1, t1, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25"C, Vcc=5.0V 

PARAMETER 

tw Clock pulse width 

tw MR pulse width 

t. Setup lime, J, Kand Data to clock 

th Hold lime, J, K and Data to clock 

t. Setup time, CE to clock 

th Hold time, CE to clock 

t. Setup time, PE to clock 

th Hold lime, PE to clock 

tree Recovery time, MR to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 

TEST CONDITIONS 

Waveform 1 

Waveform 2 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 3 

Waveform 2 

54/74 

Min 

20 

20 

20 

0 

30 

0 

30 

0 

30 

VM: 1 5V tor 54174 and 545174$, VM"" 1 JV !or 54LS/74LS 

54/74199 

Max 
UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

The shaded areas mdicale when the input 11 permitted Ito change for predictable perlormancea 

The number of clock puls~s required between the IPLH and IPHL 

measurements can be determined from the appropriate Truth Table. 

Waveform 1 

MASTER RESET PULSE WIDTH 
MASTER RESET TO OUTPUT DELAY & 

MASTER RESET TO CLOCK RECOVERY TIME 

F .. -=(_ ,.----
c• ~~~~~~~~~~f vM 

l-1PHLj 

\vM / 
Waveform 2 

CONOIT!ONS, M'R= HIGH 

Waveform 3 
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LOGIC PRODUCTS 

SHIFT REGISTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value. 

vec 

CL= load capacitance includes jig and probe capacitance; see AC CHAAACTEAIS· 
TICS for value. 

Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
trLH• ITHL Values should be less than or equal to the table entries. 

4·368 

54/74199 

INPUT PULSE DEFINITIONS 

tw AMP(V) 

OV 

ITHL(tt) ITLH(tr) 

ITLH(tr) ITHL(tt) 

AMP(V) 

tw ov 
VM = 1.3V for 54LS/74LS; VM= 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulHWkHh ITLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54L5/74L5 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.Sns 



LOGIC PRODUCTS 

MUL TIVIBRATOR 

• Pulse width variance is 
typically less than :::!: 0.5% 
for 98% of the units 

• The '221 demonstrates 
electrical and switching 
characteristics that are 
virtually identical to the 
'121 one-shots 

• Pin-out is identical to the 
'123 

• Overriding Reset 
terminates output pulse 

• B input has hysteresis for 
improved noise immunity 

• Maximum pulse width: 
54221: 21 seconds 
7 4221: 28 seconds 

DESCRIPTION 

The '221 is a dual monostable multivi
brator with performance characteristics 
virtually identical to those of the '121. 
Each multivibrator features an active LOW 
going edge input (A) and an active HIGH 
going edge input (B), either of which can 
be used as an Enable input. 

Pulse triggering occurs at a particular volt
age level and is not directly related to the 
transition time of the input pulse. Schmitt· 
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering 
from inputs with transition rates as slow 
as 1 volt/second, providing the circuit with 
excellent noise immunity of typically 1.2 
volts. A high immunit~· to Vee noise of 
typically 1.5 volts is also provided by inter· 
nal latching circuitry. 

PIN CONFIGURATION 

54/74221 

Dual Monostable Multivibrator 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74221 42ns 36mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%: TA = 0°c to+ 70°C Vee = sv ± 100/o; TA = -ss•c to+ 12s•c 

Plastic DIP N74221N 

Plastic SO N74221D 

Ceramic DIP 

Flatpack 

FUNCTION TABLE 
(Each monostable) 

INPUTS OUTPUTS 

Ro A B Q Q 

L x x L H 
x H x L H 
x x L L H 
H L t SL l.J" 
H j H SL v 
I L H SL v 

In addition, see description a~d 
switching characteristics. 

H ==HIGH vo!tage level 
L = LOW voltage level 
X = Don't care 
I =LOW-to-HIGH transition 
I =HIGH-to-LOW transition 

J1... =One HIGH-level 11ulse 
1...r = One LOW-level pulse 

Once fired, the outp_uts are independent of 
further transitions of the A and B inputs 
and are a function of the timing compo· 
nents. The output pulses can be termi
nated by the overriding active LOW Reset 
(R 0 ). Input puls.Js may be of any duration 
relative to the output puise. Output pulse 
length may be varied from 35 nanosec
onds to the maximums shown in the FEA-

LOGIC SYMBOL 

1,9 A B 

Vee mPln18 Cext=Plna 14,8 
GNO.,. Pin 8 Cvx11Rext •Pins 15,7 

S54221F 

554221W 

INPUT AND OUTPUT LOADING 
AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 

A Input 1ul 

B, R0 Inputs 2ul 

All Outputs 10ul 

NOTE 
A 54/74 unit load (ul) is understood to be 40µA liH and 
-1.6mA Ill· 

TURES by choosing appropriate timing 
components. With Rext = 2k0 and Cext = 0, 
an output pulse of typically 30 nanosec· 
onds is achieved which may be used as a 
de triggered reset signal. Output rise and 
fall times are TTL compatible and inda
pendent of pulse length. 

Pulse width stability is achieved through 
internal compensation and is virtually in
dependent of Yee and temperature. In 

(Continued} 

LOGIC SYMBOL (IEEE/IEC) 

1.n.. 
13 

1.n.. 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54/74221 

DESCRIPTION (Continued) 

most applications, pulse stability will only 
be limited by the accuracy of external tim
ing components. 

OUTPUT PULSE WIDTH vs TIMING RESISTOR VALUE 

Jitter-free operation is maintained over 
the full temperature and Vee ranges for 
more than six decades of timing capaci
tance (10pF to 10µF) and more than one 
decade of timing resistance (2kn to 30kn 
for the 54221 and 2k[l to 40kn for the 
74221). Throughout these ranges, pulse 
width is defined by the following relation
ship: (see Figure A) 

tw(Out) = Cext Rext ln2 
tw(out)"' 0.7Cext Rext 

In circuits where pulse cutoff is not criti
cal, timing capacitance up to 1000µF and 
timing resistance as low as 1.4kfl may be 
used. 

Pin assignments for these devices are 
identical to those of the '123 so that the 
'221 can be substituted for those products 
in systems not using the retrigger by 
merely changing the value of Rext and/or 
Cext· 

= -a 
ii ., .. 
:; 
Q. 

:; 
~ 
0 

6 
" 0 

'! 

10ms 

1ms 

100µs 

10µs 

1µS 

100ns 

10ns 

t--- "'\~f 
t-~l l .,,A' 

i----, - o-'µf 
\~ 

1--~I l I-""'" 

owf 
t---"' \"'O· 
t--~J_ l -I-""' 

o009f 
t--- ,"'' 
~c~_l ~ 

t--- - ,o09f 
\~ 

t--C~ I ~ ,09f 
=ce--.\"' vee = sv 

TA= 2s·e f II TI 
2 4 7 10 20 40 

Rext-Timing Resistor Value-k!I 

Figure A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 74 

Vee Supply voltage 7.0 7.0 

V1N Input voltage -0.5 to + 5.5 -0.5 to+ 5.5 

l1N Input current -30 to +5 -30 to +5 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee - 0.5 to +Vee 

TA Operating free-air temperature range -55to +125 Oto 70 

RECOMMENDED OPERATING CONDITIONS 

54/74 
PARAMETER 

Min Nom Max 

Mil 4.5 5.0 5.5 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 

l1K Input clamp current -12 

loH HIGH-level output current -800 

Mil 16 
. loL LOW-level output current 

Com'I 16 

Mil -55 + 125 
TA Operating free-air temperature 

Com'I 0 70 

4-370 

70 100 

UNIT 

v 
v 

mA 

v 
·c 

UNIT 

v 
v 

mA 

µA 

mA 

mA 
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LOGIC PRODUCTS 

MULTIVIBRATOR 54/74221 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54174221 

Min Typ2 Max 
UNIT 

Vr+ 
Positive-going threshold 
at A and 8 Vcc=MIN 2.0 v 

Vr-
N1;atlve-golng threshold 
at and 8 Vee= MIN 0.8 v 

VoH HIGH-level output voltage Vee= MIN, loH= MAX 
Mil 2.4 3.4 v 

Com' I 2.4 3.4 v 

VoL LOW-level output voltage Vcc=MIN, loL=MAX 
Mil 0.2 0.4 v 

Com' I 0.2 0.4 v 
v.!11.. Input clamp voltage Vc;;i;_= MIN, 11= l1K -1.5 v 
11 

Input current at maximum Vee= MAX, V1= 5.5V 1.0 mA Input voltage 

l1H HIGH-level Input current Vee= MAX, V1=2.4V 
A input 40 µ.A 

8, Ail_ inputs 80 µ.A 

l1L LOW-level Input current Vee= MAX, V1=0.4V 
A Input -1.6 mA 

8, R0 Inputs -3.2 mA 

Short-circuit output Mil -20 -55 mA 
los current3 Vee= MAX Com' I -18 -55 mA 

Ice Supply current (total) Vee= MAX 
Quiescent 26 50 mA 

Triggered 46 80 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 •c. 
3. los Is tested with VouT= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shoned at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL=15pF, RL=4000 UNIT 

Min Max 

tPLH Propagation delay Waveform 1 70 ns 
!PHL A input to a & O' output Cext=SOpF, Rext=2k0 80 ns 

!PLH Propagation delay Waveform 2 55 ns 
!pl:!!. 8 input to Q & <::\'output Cext= SOpF, Rext= 2k0 65 ns 

tPLH Eropagation del~ Waveform 3 40 ns 
tPHL R0 input to Q & output Cext= 80pF, Aext= 2k[l 27 ns 

tw Minimum output pulse width Cext= OpF, Rext= 2k[l 20 50 ns 

Cext = SOpF, A ext= 2k0 70 150 ns 

tw Output pulse width Cext= 100pF, Rext= 10k[l 650 750 ns 

Cext= 1µ.F, Aext= 10k[l 6.5 7.5 ms 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74 

UNIT 
Min Max 

tw Minimum input pulse width to trigger Waveforms 1 & 2 50 ns 

~ Minimum Reset pulse width Waveform 3 20 ns 

!rG.. Recovery time from Reset to trigger input Waveform 3 15 ns 

A ext External timing resistor range 1 Mil 1.4 30 k[l 

l Com' I 1.4 40 k[l 

~t External timing capacitance range 0 1000 µ.F 

Output duty cycle 
Aext=2k0 67 % 

Aext= Aext(MAX) 90 % 
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LOGIC PRODUCTS 

MUL TIVIBRATOR 

AC WAVEFORMS 

PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
AND INPUT AND OUTPUT PULSE WIDTHS 

r•w-1 
A ~VM /vM 

·1 •w 
IPLH 

Q VM VM 

IPHL •w 
ii ~VM /vM 

Waveform 1 

54/74221 

PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 

i,='w=j 
B _jvM \ .. v_M ___________ _ 

IPLH1-~ tw 

Q _fVM 
IPHL -r-Q----.{,__v_M _____ tw 

Waveform 2 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54LS/74LS 

DIRECT RESET DELAYS AND RECOVERY TIME 

Q _ ___,f 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

vce vee 

vouT 

GE:~~!~oR H~ ...... -1 D.U.T. l-k>l,_.4~-4 

RT 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS tor value. 

RL 

D 

Waveform 3 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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INPUT PULSE DEFINITIONS 

1------IW-----~ 

,__----~1w1~----~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulHWldth ITLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

545/745 3.0V 1MHz 500ns 2.5ns 

AMPM 

ov 

ITHL 

7ns 

6ns 

2.Sns 



LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE, '240 

INPUTS 

OE1 1. OEb lb 

L L L L 
L H L H 
H x H x 

FUNCTION TABLE, '241 

INPUTS 

OE1 1. OEb 

L L H 
L H H 
H x L 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

lb 

L 
H 
x 

(Z) =HIGH impedance (off) state 

PIN CONFIGURATION 

or. , 
110 

YbQ 

'240 
la2 

Yb2 
193 

GND 1 

or,, 
loo 

YbQ 

'241 
112 

Yb2 1 

113 

Yb3 

GND 1 

OUTPUTS 

Y. Yb 

H H 
L L 

(Z) (Z) 

OUTPUTS 

Y. Yb 

L L 
H H 

(Z) (Z) 

Y.o 

Ibo 
v,, 

Ya2 

Y93 

TYPE 

74LS240 

745240 

74LS241 

745241 

54/74LS240, 54/74LS241, 5240, 5241 

'240 Octal Inverter Buffer (3·State) 
'241 Octal Buffer (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

11ns 24mA 

4.5ns 93mA 

12ns 25mA 

6ns 112mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = O'C to + 70'C Vee = sv ± 10%; TA = -ss•c to+ 12s•c 

Plastic DIP 
N74LS240N • N74S240N 
N74LS241N • N74S241N 

Plastic SO 
N74LS240D • N74S240D 
N74LS241D • N74S241D 

Ceramic DIP 
S54LS240F • S54S240F 
S54LS241 F • S54S241F 

LLCC S54LS240G • S54LS241G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/748 54/74LS 

1ao-1a3• Ibo-Iba Inputs 1Sul 1LSul 

OE8 , OEb, OEb Inputs 1Sul 1LSul 

All Outputs 24Sul 32LSul 

NOTE 
A 541745 unit toad (Sul) Is 50µA 11H and -2.0mA ltl and a 54f74LS unit load (LSul) is 20,.iA l1H and -0.4mA ltl· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'240 '241 '240 '241 

'· v. 18 '· 
'· y, 16 '· 
'· v• 14 '· 
'· v• 12 '· 

i:>E, OE, 

17 
lo Yo 3 17 lo 

15 
lo Yo 5 15 

lo 

13 
lo Yo 7 13 

lo 

11 
lo Yo 9 11 

lo 

19 <>Eo 19 OEo 

4-373 

4 



LOGIC PRODUCTS 

.BUFFERS 54/74LS240, 54/74LS241, 5240, 5241 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

Vour Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level Input voltage 

VIL LOW-level Input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

External resistance between any Input or V cc 
and ground 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE V1N VOllT 
GENERATOR D.U.T. 

':' ':' ':' :1 
swrrcH POSITION 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

D 

T11t -h1 8wltch2 
tpzH Open Closed 
tpzL Closed Open 
tpHz Closed Closed 
tpLZ Closed Closed 

DEFINITIONS 
RL. Load realstor to Vee; ... AC CHARACTERISTICS for value. 
CL• Load capacitance Includes Jig and probe capacitance; see AC 

CHARACTERISTICS tor value. 
Ar• Termination re111tance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1N918, 1N3084, or equivalent. 
Rx= lkD tor 54174, 54S/74S, Rx• 5kO tor 54LS/74LS. 
trLH• trHL Values should be teas than or equal to the table entries. 
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Min 

4.5 

4.75 

2.0 

-55 

0 

54LS 54S 74LS 74S UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+7.0 +5.5 +7.0 +5.5 

-30to -30 to -30to -30 to 
mA 

+1 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to+125 Oto70 ·c 

54174LS 54174$ 
UNIT 

Norn Mex Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.7 +0.8 v 
+0.8 +o:a v 
-18 -18 mA 

-12 -12 mA 

-15 -15 mA 

12 48 mA 

24 64 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

40 kll 

INPUT PULSE DEFINITIONS 

AMP(V) 

,__~~~~~1wr~~~~~~ OV 

VM •UV lor 54L.Sl74LS; VM = l.SV tor all other TTL temlllea. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Ampltude !lop. Rate PulMWldth trLH ltHL 
54174 3.0V I MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500na 15ns &ns 

545174$ 3.0V !MHz 500na 2.Sna 2.Sna 



LOGIC PRODUCTS 

BUFFERS 54/74L5240, 54/74L5241, 5240, 5241 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS240, 241 54/745240, 241 

UNIT PARAMETER 
Typ2 Typ2 Min Max Min Max 

/!,.VT HysteresisiVT+-VT_) Vee= MIN 0.2 0.4 0.2 0.4 v 
Vee= MIN, V1H =MIN, V1L = 0.5V, 

2.0 2.0 v 
loH= MAX 

VoH HIGH-level output voltage Vce=MIN, loH= -3mA 2.4 3.4 2.4 3.4 v 
V1H= MIN, 

loH= -1mA 74S 2.7 v V1L= MAX 

Vee= MIN, Mil 0.4 0.55 v 
Vol LOW-level output voltage V1H= MIN, 

loL= MAX 
Com'I 0.5 0.55 v 

V1L= MAX loL= 12mA 74LS 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 -1.2 v 

Off-state output current, Vee= MAX, V1H=MIN, V0 =2.4V 50 µA 
loZH HIGH-level voltage applied V1L= MAX Va=2.7V 20 µA 

Off-state output current, Vee= MAX, V1H=MIN, V0 =0.4V -20 µA 
lozL LOW-level voltage applied V1L= MAX V0 =0.5V -50 µA 

Input current at maximum V1=5.5V 1.0 mA 
1, 

input voltage Vee= MAX 
V1= 7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX, V,=2.7V 20 50 µA 

V1= 0.4V -0.2 mA 

Ill LOW-level input current Vee= MAX I l tao-1a3• lbo-lb3 inputs -400 µA 
V1=0.5Vj 

~ •• OEb, OEb inputs -2 mA 

las 
Short-circuit output 

Vee= MAX -40 -130 -80 -180 mA current3 

leeH 17 27 mA 

~ 'LS240 Mil & Com'I 26 44 mA 
t---'-'-"-

mA leez 29 50 

leeH 17 27 mA 
~ 

Mil & Com'I 27 46 mA leeL 'LS241 
!--'-

32 54 mA leez 

Mil 80 123 mA 
leeH 

Com'I 80 135 mA 
f--

Mil 100 145 mA 
lea Supply current4 (total) Vee= MAX leeL 'S240 

Com'I 100 150 mA 
f--

Mil 100 145 mA 
leez 

Com'I 100 150 mA 

Mil 95 147 mA 
leeH 

Com' I 95 160 mA 
!---

Mil 120 170 mA 
leeL 'S241 

Com'! 120 180 mA 
I---

Mil 120 170 mA 
leez 

Com'I 120 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv. TA= 2s·c. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured with outputs open. 

4-375 

4 



LOGIC PRODUCTS 

BUFFERS 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1, '240 
tPHL 

tPLH Propagation delay Waveform 2, '241 
tPHL 

LS 

tptH Enable to HIGH Waveform 3 'S240 

'S241 -
tpzL Enable to LOW Waveform 4 

tPHZ Disable from HIGH Waveform 3, CL= 5pF 

tPLZ Disable from LOW Waveform 4, CL= 5pF 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

54/74L5240, 54/74L5241, 5240, 5241 

54LS/74LS 54S/74S 

CL=45pF, RL=667fl CL=50pF, RL=90fl 

Min Max Min Max 

14 7 
18 7 

18 9 
18 9 

23 

10 

12 

30 15 

18 9 

25 15 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

VM = 1.3V for 54l.S174LS, VM = 1 5V for all other TTL tam1l1es 
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LOGIC PRODUCTS 

TRANSCEIVERS 

FUNCTION TABLE, '242 

INPUTS INPUT/OUTPUT 

OEA OE1 An Bn 

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

FUNCTION TABLE, '243 

INPUTS INPUT/OUTPUT 

O(A OE8 An Bn 

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

TYPE 

74LS242 

74LS243 

54/7 4LS242, LS243 

'242 Quad Inverting Transceiver (3·State) 
'243 Quad Transceiver (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURENT 
DELAY (Total) 

10ns 27mA 

12ns 28mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc•SV :t5%;TA=o•cto +7o•c Vee• sv :t 10%; TA= -ss•c to+ 12s•c 

Plastic DIP N74LS242N • N74LS243N 

Ceramic DIP N74LS242F • N74LS243F S54LS242F . S54LS243F 

Flat pack S54LS242W . S54LS243W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 5.t/74LS 

All Inputs 1LSul 

A,B Outputs 30LSul 

H =HIGH voltage level NOTE 
L =LOW voltage level Where a 54174LS unit load (LSul) is 20,..A l1H and -0.4mA Ill· 

(Z) =HIGH impad1nce (off) state 
(a)= Thia condition is not allowed due to excessive cur

rents. 

PIN CONFIGURATION 

'242 

'243 

LOGIC SYMBOL 

'242 

LOGIC SYMBOL (IEEE/IEC) 

'243 
'242 '243 
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LOGIC PRODUCTS 

TRANSCEIVERS· 54/74LS242, LS243 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

ltN Input current 

VouT Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 
NOTE 
V1N limited to + 5.5V on A and B Inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V11~ HIGH-level input voltage 

VIL LOW-level input voltage 

l1H Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
V1N Your 

GENERATOR D.U.T. 

"::" "::" "::" :1 
SWITCH POSITION 

THt Swltch1 Swllch2 

tpzt-t Open Closed 

tpzL Closed Open 

IPHZ Closed Closed 

tpLZ Closed Closed 

DEFINITIONS 

RL =load resistor to Vee: see AC CHARACTERISTICS tor value. 
CL= Load capacllance includes 11g and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064. or equivalent. 
Rx= 1kU for 54174, 545/74$, Rx= 5kU for 54LSl74LS. 
'TLH· trHL Values should be less than or equal to lhe table entries. 
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Mil 

Com' I 

Mil 

Com'I 

Mil 

Com' I 

Mil 

Com'I 

Mil 

Com'I 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to+ 7.0 -0.5 to + 7.0 v 
..:30to +1 -30to+1 mA 

-0.5 to +Vee -0.5 to +Vee v 
-55to+125 Oto 70 ·c 

54174LS 

Min Nom 
UNIT 

Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i-------tw----- OV 

vM = 1.3V lor 54LS174LS; VM = 1.5V lor all other TTL tam1l1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulHWlclth ITLH 'THL 

54174 3.0V 1MHz SOOns 7ns 7ns 

54LSl74LS 3.0V 1MHz SOOns 15ns 6ns 

5451745 3.0V 1MHz. SOOns 2.5ns 2.5ns 



LOGIC PRODUCTS 

TRANSCEIVERS 54/74LS242, LS243 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54174LS242 

PARAMETER TEST CONDITIONS1 54174LS243 UNIT 

Min Typ2 MIX 

/!.VT Hysteresis (Vr +-VT-) Vee= MIN 0.2 0.4 v 

Vee= MIN, v,H =MIN, v,L = 0.5V, loH =MAX 2.0 v 
VoH HIGH-level output voltage 

Vee= MIN, V1H=MIN, V1L=MAX, loH= -3mA 2.4 3.1 v 

Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H=MIN, V1L=MAX 
loL=MAX 

Com' I 0.35 0.5 v 

loL=12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1H=MIN, V1L=MAX, Va=2.7V 40 µ.A HIGH-level voltage applied 

lozL 
Off.state output current, 

Vee= MAX, v,H=MIN, v,L=MAX, Vo=0.4V -200 µ.A 
LOW-level voltage applied 

Input current at maximum V1=5.5V A, B Inputs 0.1 mA 
1, 

input voltage Vee= MAX 
V1=7.0V OEA, OEe Inputs 0.1 mA 

l1H HIGH-level Input current Vee= MAX, V1=2.7V 20 µ.A 

A Inputs 
-0.2 mA 

OEA, OEe=V1L=MAX 

l1L LOW-level input current Vee= MAX, V,=0.4V B Inputs 
-0.2 mA 

OEA, OEe=V1H=MIN 

OEA, OE8 Inputs -0.2 mA 

las 
Short-circuit output 

Vee= MAX -40 -130 mA 
current3 

lccH Outputs HIGH 22 38 mA 

lccL Outputs LOW '242 29 50 mA 

Supply current4 (total) 
lccz Outputs OFF 29 50 mA 

Ice Vee= MAX 
lccH Outputs HIGH 22 38 mA 

lccL Outputs LOW '243 29 50 mA 

lccz Outputs OFF 32 54 mA 

NOTES 
1. For conditions shown as Ml!'! or MAX, use the appropriate value specified under recommended operating conditions tor the applicable type. 
2. All typical values are at Vcc=5V, TA=25*C. 
3. 105 is tested with VouT= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a 1ime and duration of the short circuit should not exceed one 

second. 
4. Ice is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 

AC CHARACTERISTICS TA=25°C, Vec=5.0V 

54174LS242 54/74LS243 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 8670 CL= 45pF, RL = 8670 UNIT 

Min Max Min Max 

IPLH Propagation delay Waveform 1 
14 

tPHL 18 
ns 

tPLH Propagation delay Waveform 2 
18 

ns 
tPHL 18 

tpzH Enable to HIGH Waveform 3 23 23 ns 

tpzL Enable to LOW Waveform 4 30 30 ns 

tPHZ Disable from HIGH Waveform 3, CL= 5pF 18 18 ns 

tpu Disable from LOW Waveform 4, CL= 5pF 25 25 ns 
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LOGIC PRODUCTS 

TRANSCEIVERS 54/7 4LS242, LS243 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 Waveform 2 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Q 

4·380 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

• 1.IV 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform4 



LOGIC PRODUCTS 

BUFFERS 

FUNCTION TABLE 

INPUTS 

Ol. 1. OEb 

L L L 
L H L 
H x H 

H =HIGH voltage level 
L = LOW voltage level 

X = Don't care 

lb 

L 
H 
x 

(Z) = HIGH impedance (off) state 

PIN CONFIGURATION 

OUTPUTS 

Y. Yb 

L L 
H H 

(Z) (Z) 

54/74LS244, 5244 

Octal Buffers (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS244 12ns 25mA 

745244 6ns 112mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = SY ± 5%; TA = O'C to + 70°C Vee = SY ± 10%; TA = -55°C to + 125'C 

Plastic DIP N74LS244N • N74S244N 

Plastic SO 74LS244D 

Ceramic DIP S54LS244F • S54S244F 

LLCC S54LS244G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 1LSul 4 
All Outputs 24Sul 30LSul 

NOTE 
A 54174$ unit load (Sul) is 50~A l1H and - 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µ.A ltH and - 0.4mA ltL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

la v. 18 

1, v. 18 

1, Ya 
14 

la Ya 
12 

DE a 

17 
lb Yb 3 

15 
lb Yb 5 

13 
lb Yb 

lb Yb 
11 

19 
~b 

4-381 



LOGIC PRODUCTS 

BUFFERS 54/74LS244, $244 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH·level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 
Mil 

Com'I 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

NOTE 
v 1L = +0.7V MAX tor 54$ at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

SWITCH POSITION 

Test Switch1 Switch2 

1PZH Open Closed 
lpzL Closed Open 

IPHZ Cl0sed Closed 

1PLZ Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee: see AC CHARACTERISTICS tor 11alue. 
CL= Load capacitance includes pg a~d probe capacitance: see AC 

CHARACTERISTICS tor value 
RT= Termination ·es1stance should be, equal to Zour of Pulse 

Ge:ierators 
D =Diodes are 1N916. 1N3064, or equivalent 
Rx= 1k\) for 54i74, 54$1745, Rx= 5k\l lo~ 54LSl74LS 
trLH 'THL Values should be less than or eq~al to the \<jble entries 
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Min 

4.5 

4.75 

2.0 

-55 

0 

54LS 54S 74LS 74S UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v + 7.0 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5to v 
+Vee +Vee +Vee +Vee 

-55to+125 o to 70 •c 

54/74LS 54/74S 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.7 +0.8 v 
+0.8 +0.8 v 
-18 -18 mA 

-12 -12 mA 

-15 -15 mA 

12 48 mA 

24 64 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

..,_-----tw------ AMP(V) 

>--------tw------+t ov 
VM = 1.3V for 54LSl74LS: VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

~mplltude Rep. R•te PulH WkUh ITLH ITHL 

54174 3.0V 1MHz 500ns 71.s 7ns 

54LSf74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.Sns 2.5ns 



LOGIC PRODUCTS 

BUFFERS 54/74LS244, 5244 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/74LS244 54/74S244 
PARAMETER TEST CONDITIONS' 

Typ2 Typ2 
UNIT 

Min Max Min Max 

t>.Vr Hysteresis (Vr + -Vr _) Vee= MIN 0.2 0.4 0.2 0.4 v 
Vee= MIN, V1H =MIN, V1l = 0.5V, 

2.0 2.0 v 
VoH HIGH-level output voltage 

loH= MAX 

Vee= MIN, V1H =MIN, V1l =MAX, 
loH= -3mA 

2.4 3.4 2.4 v 

Vee= MIN, Mil 0.4 0.55 v 
Vol LOW-level output voltage V1H= MIN, 

IOL= MAX 
Com'I 0.5 0.55 v 

Vil= MAX lol= 12mA 74LS 0.4 v 
VIK Input clamp voltage Vee= MIN, l1=l1K -1.5 -1.2 v 

Off-state output current, Vee= MAX, V1H =MIN, Vo=2.7V 20 µA 
lozH HIGH-level voltage applied Vil= MAX Vo=2.4V 50 µA 

Off-state output current, Vee= MAX, V1H=MIN, V0 = 0.4V -20 µA 
lozl LOW-level voltage applied Vil= MAX V0 =0.5V -50 µA 

Input current at maximum V1=5.5V 1.0 mA 
11 input voltage Vee= MAX 

V1=7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 50 µA 

V1 = 0.4V -0.2 mA 

l1L LOW-level input current Vee= MAX 1 OE inputs -2.0 mA 
V1= 0.5V J Other inputs -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -80 -180 mA current3 

Mil 17 27 95 147 mA 
lccH Outputs HIGH 

Com'I 17 27 95 160 mA 

Mil 27 46 120 170 mA 
Ice Supply current 4 (total) Vee= MAX lccl Outputs LOW 

Com'I 27 46 120 180 mA 

Mil 32 54 120 170 mA 
lccz Outputs OFF 

Com'I 32 54 120 180 mA 

NOTES 
l. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operal!ng conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25QC 
3. los 1s tested with Vour= + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short crrcu1t should not exceed one 

second. 
4. Ice is measured with outputs open 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS Cl= 45pF, RL = 667!.l CL= 50pF, RL = 90!.l UNIT 

Min Max Min Max 

tPLH Propagation delay Waveform 1 18 9 ns 

tPHl Propagation delay Waveform 1 18 9 ns 

tpzH Enable to HIGH Waveform 2 23 12 ns 

tpzl Enable to LOW Waveform 3 30 15 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 18 9 ns 

tPlZ Disable from LOW Waveform 3, CL= 5pF 25 15 ns 
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LOGIC PRODUCTS 

BUFFERS 54/74LS244, 5244 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 3·STATE. ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

4-384 

\vM fvM 

y -----~-'-PZ_H_,},.v-M----~-'P_H_z k •1.511 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

VM = 1.3V tor 54LSl74LS, VM = 1.5V for au other TTL families. 

Waveform 2 



LOGIC PRODUCTS 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PNP inputs for reduced 

loading 
• Hysteresis on all Data 

inputs 

TYPE 

74LS245 

54/74LS245 

Octal Transceiver (3-State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

Bns 58mA 

DESCRIPTION ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA ~ 0°c to + 10°c Vee ~ SV ± 10%; TA = -55°C to+ 12s0 c 

Plastic DIP N74LS245N 

Plastic SO N74LS245D 

Ceramic DIP S54LS245F 

LLCC S54LS245G 

The 'LS245 is an octal transceiver featur
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc
tions. The outputs are all capable of sink
ing 24mA and sourcing up to 15mA, pro
ducing very good capacitive drive charac
teristics. The device features a Chip En
able (CE) input for easy cascading and a 
Send/Receive (SIR) input for direction con-
trol. All Data inputs have hysteresis built 4 
in to minimize ac noise effects. 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE S/R 

L L 
L H 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

An 

A=B 
INPUT 

(Z) 

(Z) =HIGH impedance "off' state 

PIN CONFIGURATION 

e. 
INPUTS 
B=A 

(Z) 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54174LS unit load (LSut) is 20µ.A l1H and - 0.4mA ltl· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

TRANSCEIVER 54/74LS245 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 
V1N limited to 5.SV on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

V1L LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

IOL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FO'R 3-STATE OUTPUTS 

SWITCH POSITION 

Test Switch 1 Switch2 

lpzH Open Closed 

1PZL Closed Open 

1PHZ Closed Closed 

lplz Closed Closed 

DEFINITIONS 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value 
CL= Load capacitance includes 1ig and probe capacitance: see AC 

CHARACTERISTICS for value 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators 
D = Diodes are 1 N916. 1 N3064. or equivalent 
Rx= 1kll lor 54174. 5451745. Rx= 5kn for 54LSl74LS 
'TLH· 'THL Values should be less than or equal to the table entries 

4·386 

Mil 

Com' I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to + 7.0 -0.5 to + 7.0 v 

- 30 to + 1 - 30 to + 1 mA 

-0.5 to+ Vee -0.5 to+ Vee v 
- 55 to + 125 0 to 70 ·c 

54/74LS 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP (Vi 

>--~~~~~•w·~~~~~-+1 ov 
VM = 1.3V for 54LS/74LS; VM = 1 5V for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wktth lnH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

TRANSCEIVER 54/74LS245 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS245 

PARAMETER 
Typ2 

UNIT 
Min Max 

t.Vr Hysteresis (Vr + -Vr _) Vee= MIN 0.2 0.4 v 

VoH HIGH-level output voltage Vee= MIN, V1H =MIN, l loH= MAX 2.0 v 
V1l= MAX l loH= -3mA 2.4 3.4 v 

Vee= MIN, Mil 0.4 v 
Vol LOW-level output voltage V1H= MIN, 

lol= MAX 
Com'I 0.5 v 

V1l=MAX lol = 12mA 74LS 0.4 v 
VIK Input clamp voltage Vee= MIN, 11 = l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V0 = 2.7V, CE= 2.0V 20 µA HIGH-level voltage applied 

lozl 
Off-state output current, 

Vee= MAX, V0 = 0.4V, CE= 2.0V -200 µA 
LOW-level voltage applied 

Input current at maximum l V1=5.5V l A, B inputs 0.1 mA 
11 Input voltage Vee= MAX 

V1=7.0V I S/R, CE inputs 0.1 mA 

l1H HIGH-level Input current Vee= MAX, V1=2.7V 20 µA 

l1l LOW-level input current Vee= MAX, V1 = 0.4V -0.2 mA 

las 
Short-circuit output 

Vee= MAX -40 -130 mA current3 

lccH Outputs HIGH 48 70 mA 

Ice Supply current4 (total) Vee= MAX lccl Outputs LOW 62 90 mA 

lccz Outputs OFF 64 95 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s·c. 
3. los is tested with Vour= + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with outputs open. 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

\vM f vM 

~1PZHI ~1PHZJ o.sv 

Q ______ _,f"v-M------~ •1.5V 

VM = 1.3V for 54LS174LS. VM = 1 .SV for all other TTL lam1l1es 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Waveform 2 
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LOGIC PRODUCTS 

TRANSCEIVER 54/74LS245 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 667!J UNIT 

Min Max 

tPLH Propagation delay Waveform 1 12 ns 

tPHL Propagation delay Waveform 1 12 ns 

tpzH Enable to HIGH Waveform 2 40 ns 

tpZL Enable to LOW Waveform 3 40 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 25 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 25 ns 
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LOGIC PRODUCTS 

MULTIPLEXERS 

• High speed 8-to·1 
multiplexing 

• True and complement 
outputs 

• Both outputs are 3·State 
for further multiplexer 
expansion 

• 3·State outputs are buffer 
type with 12mA/24mA 
outputs for Military/ 
Commercial applications 

DESCRIPTION 

The '251 is a logical implementation of a 
single-pole, 8-position switch with the 
state of three Select inputs (S0 , S1, S2) 
controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both pro
vided. The Output Enable input (OE) is ac
tive LOW. The logic function provided at 
the output, when activated, is: 

Y= OE·(l0·S0·S1·S2+ 11·S0·S1·S2 
+ 12·S0·S1•S2+ 13·S0·S1·S2 
+ 14·S0·S1·S2 + 15·S0·S1·S2 

+ 16 ·S0 ·S1 ·S2 + l7•So·S1 ·S2l· 

Both outputs are in the HIGH impedance 
(HIGH Z) state when the output enable is 
HIGH, allowing multiplexer expansion by 
tying the outputs of up to 128 devices 

PIN CONFIGURATION 

54/7 4LS251 A, 5251 

8·1nput Multiplexer (3·State) 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(Data to Y) (Total) 

74LS251A 18ns Sm A 

74S251 8ns 55mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = SV ± 5%; TA = 0°C to + 70°C Vee = sv ± 10%; TA = -ss0 c to+ 12s0 c 

Plastic DIP N74S251N • N74LS251AN 

Ceramic DIP S54S251F • S54LS251AF 

Flatpack S54S251W • S54LS251AW 

LLCC S54LS251G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 30LSul 

NOTE 
A 54/745 unit load (Sul) is 50µA llH and - 2.0mA Ill and a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

together. All but one device must be in the 
HIGH impedance state to avoid high cur
rents that would exceed the maximum 
ratings, when the outputs of the 3-State 

LOGIC SYMBOL 

1 

OE 
11 So 

10 S1 

52 

Vee= Pin 16 
QND•Pln8 

4 3 2 

'o 11 12 

1 15 14 13 12 

13 14 15 'e 17 

devices are tied together. Design of the 
output enable signals must ensure there 
is no overlap in the active LOW portion of 
the enable voltages. 

LOGIC SYMBOL (IEEE/IEC) 

MUX 
EN 

o)o!!. 
2 1 

V' 

V' 
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LOGIC PRODUCTS 

MULTIPLEXERS 

LOGIC DIAGRAM 

(8) 

S1 
(10) 

So 
(11) 

(7) 
OE 

C •Pin 18 Ve 
GN D• Pin 8 

..... 

" ..... 
...... ..... 

_ ..... .... 

( ) •Pin numbers 

FUNCTION TABLE 

OE S2 

H x 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L H 
L H 
L H 
L H 
L H 
L H 
L H 
L H 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

S1 

x 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

(Z) =HIGH impedance (off) state 

4-390 

lg 

(4) 
_ ..... 

1 .... 
........ 

1 ..... 
_ ..... 

1 ..... 

y 

So lo 11 

x x x 
L L x 
L H x 
H x L 
H x H 
L x x 
L x x 
H x x 
H x x 
L x x 
L x x 
H x x 
H x x 
L x x 
L x x 
H x x 
H x x 

54/7 4LS251 A, 5251 

19 
(3) (2) (1) (15) (14) (13) (12) 

~ ~ 

~ '-l " J [J 

} [!~ 

'1 I 
~' 
~ 

~ 
1(5) (8) 

y 

INPUTS OUTPUTS 

12 l3 14 15 le 17 y y 

x x x x x x (Z) (Z) 
x x x x x x H L 
x x x x x x L H 
x x x x x x H L 
x x x x x x L H 
L x x x x x H L 
H x x x x x L H 
x L x x x x H L 
x H x x x x L H 
x x L x x x H L 
x x H x x x L H 
x x x L x x H L 
x x x H x x L H 
x x x x L x H L 
x x x x H x L H 
x x x x x L H L 
x x x x x H L H 



LOGIC PRODUCTS 

MULTIPLEXERS 54/74LS251A, 5251 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output for HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com'I 

llK Input clamp current 

loH HIGH-level output current 
Mil 

Com'I 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

VIL=+ 0.7V MAX for 545 at TA=+ 125°C on!y. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee Vee 

~ RL 

s, 
V1N Your 

GE~~~!~oR l-k>l--+--1 D.U.T. l-f<>l>--4-..--+c:J-• 

Rx D 

SWITCH POSITION 

Teal Swltch1 Swltch2 

tpzH Open Closed 

tpzL Closed Open 

tpHz Closed Closed 

tpLZ Closed Closed 

DEFINITIONS 
AL= Load resistor to Vee; see AC CHAAACTERIST1CS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1N916, 1 N3064, or equivalent 
Rx= 1 kfl for 54/74, 545/745, Rx= 5kn for 54LS/74LS. 
ITLH• tTHL Values should be less than or equal to the table entries. 

Min 

4.5 

4.75 

2.0 

-55 

0 

54LS 545 74LS 745 UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to - 0.5 to v 

+ 7.0 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to +125 o to 70 ·c 

54/74LS 54/745 
UNIT 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.7 +0.8 v 
+0.8 +0.8 v 
-18 -18 mA 

-1.0 -2.0 mA 

-2.6 -6.5 mA 

12 20 mA 

24 20 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

i-------tw------+1 OV 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Wktth ITLH 1THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$/74$ 3.0V 1MHz 500ns 2.Sns 2.Sns 
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LOGIC PRODUCTS 

MULTIPLEXERS 54/7 4LS251 A, 5251 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS251A 54/74S251 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, v,H =MIN, Mil 2.5 2.4 3.4 v 
VoH HIGH-level output voltage 

v,L =MAX, loH =MAX Com'I 2.7 2.4 3.2 v 
-

Vee= MIN, 
Mil 0.25 0.4 0.55 v 

Vol LOW-level output voltage V1H=MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L=MAX loL= 12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.5 -1.2 v 

Off-state output current, Vo=2.4V 50 µA 
lozH HIGH-level voltage applied 

Vee= MAX, v,H =MIN 
Vo=2.7V 20 µA 

Off-state output current, Vo=0.4V -20 µA 
lozL LOW-level voltage applied Vee= MAX, V1H= MIN 

Vo=0.5V -50 µA 

Input current at maximum l V1= 5.5V I 1.0 mA 
1, input voltage Vee= MAX 

V1=7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX V1 = 2.7V 20 50 µA 

l V1=0.4V -0.4 mA 
l1L LOW-level input current Vee= MAX 

V1=0.5V -2 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 -40 -100 mA 
current3 

} Outputs "on" 12 mA 
Ice Supply current4 (total) Vee= MAX 

Outputs "off" 15 85 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AU typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice on the 54/745251 with all inputs at 4.5V and all outputs open. Measure lee on the 54/74LS251A in t~e following manner: 1. Outputs "on'· Data and select inputs 

at 4.5V, output enable grounded and all outputs open. 2. Outputs "off": Data and select inputs at 4.5V, output enable at 4.5V and all outputs open. 

5. Vol= + 0.45V MAX tor 54S at TA= + ~25°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 667fl CL= 15pF, RL = 280!1 UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 2 

35 18 

tPHL Select to Y output 40 19.5 
ns 

tPLH Propagation delay 
Waveform 1 

28 15 
Select to Y output 33 13.5 

ns 
tPHL 

tPLH Propagation delay 
Waveform 2 

28 12 
tPHL Data to Y output 28 12 

ns 

tPLH Propagation delay 
Waveform 1 

15 7.0 
!PHL Data to Y output 15 7.0 

ns 

tpzH Output enable to HIGH level 
Waveform 3 

25 19.5 ns 
CL= 50pF for 'S251 

tpzL Output enable to LOW level 
Waveform 4 

25 21 ns 
CL= 50pF for 'S251 

tPHZ Output disable from HIGH level Waveform 3, CL= 5pF 30 8.5 ns 

!pLz Output disable from LOW level Waveform 4, CL= 5pF 20 14 ns 
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LOGIC PRODUCTS 

MULTIPLEXERS 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

\vM f vM 

~•PzHI ~•PHZJ o.sv 
Y OR v ______ ,,.~-M------~ =1.SV 

Waveform 3 

54/7 4LS251 A, 5251 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54LS/74LS. 

4·393 

4 



LOGIC PRODUCTS 

MULTIPLEXERS 

• 3-State outputs for bus 
interface and multiplex 
expansion 

• Common Select inputs 
• Separate Output Enable 

inputs 

DESCRIPTION 

The '253 has two identical 4-input multi
plexers with 3-State outputs which select 
two bits from four sources selected by 
common Select inputs (S0 , S1 ). When the 
individual Output Enable (E08 , E0b) inputs 
of the 4-input multiplexers are HIGH, the 
outputs are forced to a HIGH impedance 
(HIGH Z) state. 

The '253 is the logic implementation of a 
2-pole, 4-position switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 
below: 

Y, = OE,·(1 0a·S 1·S0 + 1, •• $ 1 ·So 
+ l2a•S 1 ·So+ l3,·S 1 ·S0 ) 

Yb= 0Eb·(l 0 b·S1·S0 + 11b·S 1·S0 

+ 12b·S 1·S0 + 13b·S 1·S0 ) 

All but one device must be in the HIGH im
pedance state to avoid high currents ex
ceeding the maximum ratings, if the out
puts of the 3-State devices are tied to
gether. Design of the Output Enable sig· 
nals must ensure that there is no overlap. 

PIN CONFIGURATION 

4-394 

54/74LS253, 5253 

Dual 4-lnput Multiplexer (3-State) 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(From Data) (Total) 

74LS253 15ns 8mA 
I--· 

74S253 Bns 48mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee 0= SV ± 5%; TA =-= 0°c to + 10°c Vee = SV ± 10%; TA ~ ·55°C to + 125°C 
f---· 
Plastic DIP N74S253N • N74LS253N 

Plastic SO N7 4LS253D • N7 4S253D 

Ceramic DIP S54S253F • S54LS253F 

Flatpack S54S253W • S54LS253W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 10LSul 

NOTE 
A 541745 unit load (Su\) 15 50µA llH and - 2.0mA Ill' and a 54/74LS unit load (LSul) IS 201'-A l1H and - 0.4mA l1L· 

LOGIC SYMBOL 

1 e s 4 3 10 11 12 13 1s 

OE1'01'11 '21 131 'ob '1b '2b 'aboeb 

14 So 

Vee. Pin 1e 
GND•Pln8 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

MULTIPLEXERS 

LOGIC DIAGRAM 

Vee.,.,. 11 
CIND•llbtl 

'•• 
Ill 

... ... .. .. .... ... ... . .. 
(fl Ill Ill ""' (1111 (111 (12) (12) 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

INPUTS 

Sa S1 lo 

x x x 
L L L 
L L H 
H L x 
H L x 
L H x 
L H x 
H H x 
H H x 

H =- HIGH volt•a• level 
L • LOW voltage level 
X a: Don't care 

1, 

x 
x 
x 
L 
H 
x 
x 
x 
x 

(ZI • HIGH Impedance (ol~ state 

lz 

x 
x 
x 
x 
x 
L 
H 
x 
x 

54/74LS253, 5253 

OUTPUT OUTPUT 
ENABLE 

13 OE y 

x H (Z) 
x L L 
x L H 
x L L 
x L H 
x L L 
x L H 
L L L 
H L H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5to -0.5 to -0.5to -0.5 to v 
+7.0 +5.5 +7.0 +5.5 

l1N Input current -30to -30 to -30to -30 to 
mA 

+1 +5 +1 +5 

Vour Voltage applied to output In HIGH output state -0.5to -0.5to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

54174LS 54n4S 
PARAMETER UNIT 

Min Nom Max Min Nom Mex 

Mii 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
V1L LOW-level Input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current 
Mii -1.0 -2.0 mA 

Com'I -2.6 -6.5 mA 

Mil 4 20 mA 
loL LOW-level output current 

Com'I 8 20 mA 

Mii -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 •c 
V1L c + 0.7V MAX for 548 at ~A - + 125•c only. 
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LOGIC PRODUCTS 

MULTIPLEXERS 54/7 4LS253, 5253 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noteq.) 

TEST CONDITIONS1 
54/74LS253 54/748253 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H=MIN, Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

VIL= MAX, loH = MAX Com'I 2.4 3.1 2.7 3.4 v 

Vec=MIN, 
Mil 0.25 0.4 0.55 v 

VoL LOW-level output voltage V1H =MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L=MAX IOL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -1.5 -1.2 v 
Off-state output current, Vo=2.7V 20 µA 

lozH HIGH-level voltage applied 
Vee= MAX, V1H =MIN 

V0 =2.4V 50 µA 

Off-state output current, Vo= 0.4V -20 µA 
lozL LOW-level voltage applied Vee= MAX, V1H= MIN 

Vo=0.5V -50 µA 

Input current at maximum J 
V1= 5.5V 1.0 mA 

11 input voltage Vee= MAX 
V1= 7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX V1 = 2.7V 20 50 µA 

l V1 = 0.4V -0.4 mA 
l1L LOW-level input current Vee= MAX 

V1=0.5V -2 mA 

los 
Short-circuit output 

Vee= MAX -15 -100 -40 -100 mA current 3 

Supply current4 (total) l Condition 1 7 12 70 mA 
Ice Vee= MAX 

Condition 2 8.5 14 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4 Ice is measured under the following conditions with the outputs open: Condition 1: All inputs grounded. Condlfion 2: OE at 4 5V, all inputs grounded. 

5. Vol= + 0.45V MAX for 545 at TA= + 125°C only. 

AC CHARACTERISTICS TA=25'C, Vce=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kf! CL= 15pF, RL = 280f! 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 

25 9.0 
tPHL Data to output 20 9.0 

tPLH Propagation delay 
Waveform 1 

45 18 
tPHL Select to output 32 18 

tpzH Output enable to HIGH level Waveform 2 28 13 

tpzL Output enable to LOW level Waveform 3 23 14 

tPHZ Output disable from HIGH level Waveform 2, CL= 5pF 41 8.5 

tpLZ Output disable from LOW level Waveform 3, CL= 5pF 27 14 
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LOGIC PRODUCTS 

MULTIPLEXERS 54/74LS253, 5253 

AC WAVEFORMS 

y 

PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

W1Veform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

J~i_ ... 
To.av 

WIVeform 3 

VM • 1.3V for 54LS/74LS, VM = 1.SV for 54174 end 54174LS. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

V1N Your 

CIE=~~!~oR 1-tolf--4H D.U.T. 1-tol~>---t<a-.. 

D 

SWITCH POSITION 

r .. 1 Swltch1 Swltch2 

tpzH Open Closed 

tpzL Closed Open 

tpHz Closed Closed 

tpLZ Closed Closed 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes jig and probe capacitance: sea AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour of pulse 

generators. 
D =Diodes are 1 N918, 1 N3064, or equivalent. 
Rx• 1k0 for 54174, 54S/74S, Rx= SkD for 54LS/74LS. 
trLH• trHL Values 1hould be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

i-------1w------

,__-----tw------
v M = 1.3V tor 5•LSJ7•LS; VM • 1.5V for all other TTL tamllla1. 

INPUT PULSE REQUIREMENTS 
FAMILY 

AmpHtudtl Rop. Alto PulHWldlh ITLH 

54174 3.0V 1MHz 500ns 7n1 

54LS/74LS 3.0V 1MHz 500n• 15n1 

54S/74S 3.0V 1MHz 500n1 2.5n1 

AMP (V) 

OV 

ITHL 

7n1 

8n1 

2.5n1 
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LOGIC PRODUCTS 

LATCH 

• Combines dual demulti· 
plexer and 8·bit latch 

• Serial-to-parallel 
capability 

r 
TYPE 

74LS256 

54/74LS256 

Dual 4·Bit Addressable Latch 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

19ns 22mA 

• Output from each storage ORDERING CODE 

bit available 
• Random (addressable) 

data entry 
• Easily expandable 
• Common Clear input 
• Useful as dual 1-of-4 

active HIGH decoder 

DESCRIPTION 

The '256 dual addressable latch has four 
distinct modes of operation and are selec
table by controlling the Clear and Enable 
inputs (see Function Table). In the ad
dressable latch mode, data at the Data (D) 
inputs is written into the addressed 
latches. The addressed latches will follow 
the Data input with all unaddressed 
latches remaining in their previous states. 

In the memory mode, all latches remain in 
their previous states and are unaffected 
by the Data or Address inputs. To elimi
nate the possibilty of entering erroneous 
data in the latches, the enable should be 

PIN CONFIGURATION 

4·398 

l COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee = sv ± 5%; TA = 0°c to + 70°C Vee = sv ± 10%; TA = -ss0 c to + 12s0 c 

Plastic DIP N74LS256N 

Plastic SO N74LS256D 

Ceramic DIP S54LS256F 

Flatpack S54LS256W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
r-· 

PINS DESCRIPTION 54/74LS 

E Input 2LSul 

Other Inputs 1LSul 

All Outputs 10LSul 

NOTE 
A 54174LS unit load (LSUI) is 20µA l1H and -0.4mA Ill· 

held HIGH (inactive) while the address 
lines are changing. In the dual 1-of-4 de
coding or demultiplexing mode (CLR = 
E =LOW), addressed outputs will follow 

LOGIC SYMBOL 

13 

o. 
14 

ob 

Ao 

At 

15 CLR 

Ooa 01a 02a 03a aob D1b a2b alb 

9 10 11 12 

Vee= Pin 16 
GNO=Pln8 

the level of the D inputs, with all other out
puts LOW. In the clear mode, all outputs 
are LOW and unaffected by the Address 
and Data inputs. 

LOGIC SYMBOL (IEEE/IEC) 

}1 
14 

CB 

•• 



LOGIC PRODUCTS 

LATCH 54/74LS256 

LOGIC DIAGRAM 

Ao 

,,,~ "'l"-F~::~l 
t------+--~~------L- --- -- ~ 

(4) 1---
0oa 

(5) t------J 
a,. 

(6) !-- (7)1----' 

03a 

MODE SELECT-FUNCTION TABLE 

OPERATING INPUTS 

MODE CLR E D 

Clear L H x 
Demultiplex L L d 
(active HIGH L L d 
decoder L L d 
when D= H) L L d 

Store 
H H x (do nothing) 

H L d 
Addressable H L d 
latch H L d 

H L d 

H =HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X =Don't care. 

Ao 

x 
L 
H 
L 
H 

x 

L 
H 
L 
H 

OUTPUTS 

A, Oo o, 02 03 

x L L L L 

L O=d L L L 
L L O=d L L 
H L L O=d L 
H L L L O=d 

x Qo q, Q2 Q3 

L O=d q, Q2 Q3 
L Qo O=d Q2 Q3 
H Qo q, O=d Q3 

H Qo q, Q2 O=d 

d =HIGH or LOW data one setup tlme prior to the LOW-to-HIGH Enable transition. 
q =Lower case letters Indicate the state of the referenced output established during 

the last cycle in which it was addressed or cleared. 

1 
'->tt--tt------.+---~( 

(10)!-

a,b 

ABSOLUTE MAXIMUM RATINGS (Over operating free
air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 

V1N Input voltage 
-0.5 to - 0.5 to v 

+ 7.0 + 7.0 

l1N Input current -30 to -30 to 
mA 

+1 + 1 

Voltage applied to -0.5 to -0.5 to 
Vour output for HIGH 

+Vee +Vee 
v 

output state 

TA 
Operating free-air -55 to 

Oto 70 ·c 
temperature range + 125 
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LOGIC PRODUCTS 

LATCH 54/74LS256 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 

V1H HIGH-level input voltage 2.0 v 

Mil + 0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
IOL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS256 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H =MIN, V1L =MAX, Mil 2.5 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 v 

Mil 0.4 v 

Vol LOW·level output voltage Vee= MIN, V1H= MIN, loL= MAX 
Com'! 0.5 v 

V1L= MAX 
loL= 4mA 74LS 0.4 v 

VIK Input clamp voltage Vee= MIN, I,= l1K -1.5 v 

11 
Input current at maximum 

Vcc".'MAX, V1=7.0V 0.1 mA input voltage 

E input 40 µA 
l1H HIGH-level input current Vee= MAX, v,=2.7V 

Other inputs 20 µA 

E input -0.8 mA 
Ill LOW-level input current Vee= MAX, V1=0.4V 

Other inputs -0.4 mA 

los 
Short-circuit output 

Vee= MAX -15 -100 mA 
current3 

Ice Supply current (total) Vee= MAX 22 36 mA 

NOTES 
~- For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the app!icablt:: type, 
2. Al! typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour = + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit snou!d not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kD UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 35 

tPHL Enable to output 24 ns 

tPLH Propagation delay 
Waveform 2 32 

tPHL Data to output 21 ns 

tPLH Propagation delay 
Waveform 3 38 

tPHL Address to output 29 ns 

tPHL Propagation delay, Clear to output Waveform 4 27 ns 
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LOGIC PRODUCTS 

LATCH 54/74LS256 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw Enable pulse width Waveform 1 15 ns 

tw Clear pulse width Waveform 4 15 ns 

t,(H) Setup time HIGH, Data to Enable Waveform 5 15 ns 

th(H) Hold time HIGH, Data to Enable Waveform 5 0 ns 

ts(L) Setup time LOW, Data to Enable Waveform 5 15 ns 

th(L) Hold time LOW, Data to Enable Waveform 5 0 ns 

t, Setup time, Address to Enablel•I Waveform 6 15 ns 

th Hold time, Address to Enablelbl Waveform 6 0 ns 

NOTES 
a. The Address to Enable setup time is the time before the HIGH·to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 
b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 

AC WAVEFORMS 

On 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

l'wl l'wl 
VM VM VM 

l .. "'j 
\vM 

l~.""I 
tVM 

Waveform 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

VM 

ADDRESS 

PROPAGATION DELAY 
DATA TO OUTPUT 

Waveform 2 

CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 

Waveform 4 

ADDRESS SETUP AND HOLD TIMES 

r~ ADDAESSSTABLE *%•~ 

~ ·· r- t·h 
\~_~f---

ENABLE 

Waveform 6 
VM '= 1.5V for 54174 and 54Sl74S; VM"" 1 3V for 54LS174LS 

The shaded areas indicate when the input is permitted to change for predictab!e output performance. 
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LOGIC PRODUCTS 

LATCH 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Your 

Fil= Load resistor to Vee: see AC CHARACTERISTICS for value. 

vee 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4-402 

·s4ti4l.s2s6 

INPUT PULSE-DEFINITIONS 

..... ~~~~~-tw~~~~~~~ AMP(V) 

i--~~~~~-tw~~~~~~~ ov 
VM = 1.3V tor 54LS/74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltudo Rop. Rote PulloWldth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/74LS257A, S257 

Quad 2·Line To 1-Line Data Selector/Multiplexer (3·State) 

• Multlfunctlon capablllty 
• Non-Inverting data path 

.. 
TYPE 

TYPICAL PROPAGATION 
DELAY 

• 3·State outputs 74LS257A 13ns 

74S257 6.6ns 

DESCRIPTION 

The '257 has four Identical 2-lnput multi- ORDERING CODE 
plexers with 3-State outputs which select 
4 bits of data from two sources under con
trol of a common Data Select input (S). The 
10 Inputs are selected when the Select In· 
put Is LOW and the 11 Inputs are selected 
when the Select Input Is HIGH. Data ap· 
pears at the outputs In true (non-Inverted) 
form from the selected outputs. 

The '257 Is the logic implementation of a 
4-pole, 2-posltlon switch where the posl· 
tlon of the switch is determined by the 
logic levels supplied to the Select Input. 

PACKAGES 

Plastic DIP 

Plastic SO 

Ceramic DIP 

Flatpack 

LLCC 

COMMERCIAL RANGES 
Yee = SY ± S%; TA = o•c to + 70'C 

N74S257N • N74LS257AN 

N74LS257AD • N74S2570 

TYPICAL SUPPLY CURRENT 
(Total) 

9mA 

56mA 

MILITARY RANGES 
Yee = SY± 10%; TA = -ss•c to+ 12s•c 

S54S257F • S54LS257AF 

S54S257W • S54LS257AW 

S54LS257AG 

Outputs are forced to a HIGH Impedance INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
"off" state when the Output Enable input 
(OE) Is HIGH. All but one device must be in 
the HIGH Impedance state to avoid cur· 
rents exceeding the maximum ratings If 
outputs are tied together. Design of the 
output enable signals must ensure that 
there is no overlap when outputs of 3-state NOTE 

PINS 

s 
Other 

All 

DESCRIPTION 

Input 

Inputs 

Outputs 

54/74$ 54/74LS 

2Sul 2LSul 

1Sul 1LSul 

10Sul 30LSul 

devices are tied together. Where a 54174S unit load (Sul) is 50µA 11H and -2.0mA llL• and a 54174LS unit load (LSul) is 20µA l1H and -0.4mA l1L· 

PIN CONFIGURATION LOGIC SYMBOL 

15 2 5 6 11 10 14 13 

•• 

Vee= Pin 16 
GND=Pln8 

•• •• 

12 

LOGIC SYMBOL (IEEEJIEC) 

15 
EN 

G1 

12 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 

LOGIC DIAGRAM 

OE loa 111 lob l1b loc l1c lod l1d s 

(15) (2) (3) (5) (6) (11) (10) (14) (13) 

Ya 
Vee= Pin 16 

GND=PinB 

FUNCTION TABLE 

ENABLE 

OE 

H 
L 
L 
L 
L 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

SELECT 
INPUT 

s 
x 
H 
H 
L 
L 

(Z) =HIGH Impedance (off) state 

54/74LS257 A, 5257 

INPUTS OUTPUT 

lo 11 y 

x x (Z) 
x L L 
x H H 
L x L 
H x H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+ 7.0 + 5.5 +7.0 + 5.5 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+1 +5 +1 +5 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54174S 
PARAMETER UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mii +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current 
Mil -1.0 -2.0 mA 

Com'I -2.6 -6.5 mA 

Mil 12 20 mA 
loL LOW-level output current 

Com'! 24 20 mA 

Mil -55 + 125 -55 + 125 'C 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
VIL= + 0.7V MAX for 54$ at TA= + 125'C only. 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/74LS257A, 5257 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS257A 54/74S257 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, Mil 2.4 3.4 2.4 3.4 v 
VoH HIGH-level output voltage V1H=MIN, 

loH= MAX 
Com'I 2.4 3.1 2.4 3.2 v 

V1L=MAX loH= -1mA 74S 2.7 v 

Vee= MIN, Mil 0.25 0.4 0.55 v 
Vol LOW-level output voltage V1H=MIN, 

loL= MAX 
Com'I 0.35 0.5 0.5 v 

V1L= MAX loL= 12mA 74LS 0.25 0.4 v 
VIK Input clamp voltage Vee= MIN, 11=11K -1.5 -1.2 v 

Off-state output current, V0 =2.7V 20 µA 
lozH HIGH-level voltage applied Vee= MAX, V1H =MIN 

V0 = 2.4V 50 µA 

Off-state output current, Vo=0.4V -20 µA 
lozL LOW-level voltage applied Vee= MAX, V1H =MIN 

Vo=0.5V -50 µA 

V1=5.5V 1.0 mA 

11 
Input current at maximum 

Vee= MAX S input 0.2 mA 
input voltage V1=7.0V 

Other inputs 0.1 mA 

S Input 40 100 µ.A 
l1H HIGH-level input current Vee= MAX V1=2.7V 

Other inputs 20 50 µ.A 

S input -0.8 mA 
V1=0.4V 

Other inputs -0.4 mA 
Ill LOW-level input current Vee= MAX 

S input -4 mA 
V1=0.5V 

Other inputs -2 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 -40 -100 mA 
current3 __,,_ 

lccH Outputs HIGH 6.2 10 44 68 mA 

Ice Supply current4 (total) Vee= MAX lccL Outputs LOW 10 16 60 93 mA 

lccz Outputs OFF 12 19 64 99 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. las is tested with Vour= + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

5. Vol= + 0.45V MAX for 54S at TA= + 12s•c only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL=45pF, RL=6670 CL= 15pF, RL = 2800 UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 

18 7.5 

tPHL Data to output 18 7.5 
ns 

tPLH Propagation delay Waveform 1 21 15 
tPHL Select to output 21 15 

ns 

tpzH Output enable to HIGH level Waveform 2 30 19.5 ns 

tpzL Output enable to LOW level Waveform 3 30 21 ns 

tPHZ Output disable from HIGH level Waveform 2, CL= 5pF 30 8.5 ns 

tpu Output disable from LOW level Waveform 3, CL= 5pF 25 14 ns 
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DATA SELECTORS/MULTIPLEXERS 54/74LS257A, 5257 

APPLICATION 

c 
~1 ~m 

AYO Y1 Y2 Y3 

81--------------' 

~--+---------++--------------------~ WOAD A WOADB WOADC WOADD WOADE WOAD F WOADG WOAD ii ...--.. ...--.. .------...., ....---...... ...--.. ....---...... ...--.. ...--.. 

'LSH7 'LSH7 'LS267 'LS257 
s s s 

Ya Yb Ye Yd 

------+--+--------<+--+---------4+--+-------_.--1---}~~~Bus 

AC WAVEFORMS 

4-406 

PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

VM = 1.3V for MLSl74LS, VM = 1.5V for all o1her TTL families. 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

iiE~vM /,vM 

Waveform 2 

----~---·P~ZL:--,---- ~ ... , 
Y , \ VM ~=1.SV 

O.SV 

Waveform 3 



LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

Y1N Your 

GE=~~!~oR 1-~H~ D.U.T. l-+<>'l-<>--+---llCl--1 

Ar D 

SWITCH POSITION 

THt Switch! Swltch2 

tpzH Open Closed 

lpzL Closed Open 

Ip HZ Closed Closed 

tpLZ Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour of pulse 

generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1 kn tor 54174, 5451745, Rx= 5kO for 54LSl74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

54/74LS257A, S257 

INPUT PULSE DEFINITIONS 

AMP(V) 

1+-~~~~~-tw·~~~~~~~ OV 

VM = 1.3V for 54LS/74LS; VM= 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulH Width 1TLH tTHL 4 
54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.Sns 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/7 4LS258A, S258 

• Multifunction capability 
• Inverting data path 
• 3·State outputs 
• See '257 for non-inverting 

version 

DESCRIPTION 

The '258 has four identical 2-input multi
plexers with 3-State outputs which select 
4 bits of data from two sources under con
trol of a common Data Select input (S). The 
10 inputs are selected when the Select in· 
put is LOW and the 11 inputs are selected 
when the Select input is HIGH. Data ap
pears at the outputs in inverted {comple· 
mentary) form. 

The '258 is the logic implementation of a 
• 4-pole, 2-position switch where the posi

tion of the switch is determined by the 
logic levels supplied to the Select input. 

Outputs are forced to a HIGH impedance 
"off" state when the Output Enable input 
(OE) is HIGH. All but one device must be in 
the HIGH impedance state to avoid cur· 
rents exceeding the maximum ratings if 
outputs of the 3-state devices are tied to· 
gether. Design of the Output Enable sig
nals must ensure that there is no overlap 
when outputs of 3-state devices are tied 
together. 

PIN CONFIGURATION 

4·408 

Quad 2·Line To 1·Line Data Selector/Multiplexer (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS258A 13ns 9mA 

74S258 6ns 48mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = o•c to + 10°c Vee = sv ± 10%; TA = -ss•c to+ 12s•c 

Plastic DIP N74S258N • N74LS258AN 

Plastic SO N74LS258AD 

Ceramic DIP S54S258F • S54LS258AF 

Flatpack S54S258W • S54LS258AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

s Input 2Sul 2LSul 

Other Inputs 1Sul 1LSul 

All Outputs 10Sul 30LSul 

NOTE 
Where a 54/74S unit load (Sul) is 50µA 11H and - 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µ.A l1H and - 0.4mA l1L· 

LOGIC SYMBOL 

15 2 3 6 11 10 14 13 

OE loa l1a lob l1b loc l1c 1od l1d 

s 

Vee= Pin 16 
GND=PinB 

12 

LOGIC SYMBOL (IEEE/IEC) 

15 EN 

G1 

12 



LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 

LOGIC DIAGRAM 

OE loa 111 lob l1b loc l1c lod l1d 

~ ~ rn ~ ~ ~ ~ " ~ 

Vee =Pin 16 

ONO= Pin 8 

FUNCTION TABLE 

OUTPUT 
ENABLE 

OE 

H 
L 
L 
L 
L 

H =HIGH voltage tevel 
L = LOW voltage level 
X = Don't care 

SELECT 
INPUT 

s 
x 
H 
H 
L 
L 

(Z) =HIGH Impedance (off) state 

5417 4LS258A, S258 

DATA 
OUTPUTS INPUTS 

lo 11 y 

x x (Z) 
x L H 
x H L 
L x H 
H x L 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5to -0.5 to -0.5 to -0.5 to v 
+7.0 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

Your Voltage applied to output in HIGH output state -0.5to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54/74S 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
VIL LOW-level input voltage 

Com' I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current 
Mil -1.0 -2.0 mA 

Com' I -2.6 -6.5 mA 

Mil 12 20 mA 
loL LOW-level output current 

Com' I 24 20 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 0 70 'C 

V1L = + 0.7V MAX for 54$ at TA= + 125'C only. 

4.409 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 54/7 4LS258A, $258 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST C.ONDITIONS1 
54/74LS258A 54/745258 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min MIX 

Vee= MIN, 
Mil 2.4 3.4 2.4 3.4 v 

VoH HIGH-level output voltage V1H= MIN, 
loH= MAX 

Com'I 2.4 3.1 2.4 3.2 v 
V1L=MAX loH= -1mA 74S 2.7 v 

Vee= MIN, 
Mil 0.25 0.4 0.55 v 

Vol LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L=MAX loL= 12mA 74LS 0.25 0.4 v 

VIK Input clamp Voltage Vee= MIN, 11= l1K -1.5 -1.2 v 

Off-state output current, Vo=2.7V 20 µ.A 
lozH HIGH-level voltage applied Vee= MAX, v,H =MIN 

Vo=2.4V 50 µ.A 

Off-state output current, Vo=0.4V -20 µ.A 
lozL LOW-level voltage applied Vee= MAX, V1H= MIN 

Vo=0.5V -50 µ.A 

V1=5.5V 1.0 mA 

1, 
Input current at maximum 

Vee= MAX S input 0.2 mA 
input voltage V1=7.0V 

Other inputs 0.1 mA 

S input 40 100 µ.A 
l1H HIGH-level input current Vee= MAX V1=2.7V 

Other inputs 20 50 µ.A 

S input -0.8 mA 
V1=0.4V 

Other inputs -0.4 mA 
l1L LOW-level input current Vee= MAX 

S input -4 mA 
V1=0.SV 

Other inputs -2 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 -40 -100 mA 
current3 

lccH Outputs HIGH 4 7 36 56 mA 

Ice Supply current4 (total) Vcc=MAX lccL Outputs LOW 8.8 14 52 81 mA 

lccz Outputs OFF 12 19 56 87 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one· 

second. 
4. Measure Ice with all outputs open and all possible inputs grounded while achieving the stated output conditions. 

5. Vol= + 0.45V MAX for 54S at TA= + 12s·c only. 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6870 CL= 15pF, RL = 2800 UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 4 

18 6.0 
tPHL Data to output 18 6.0 

ns 

tPLH Propagation delay 
Waveforms 1 & 4 

21 12 
tPHL Select to output 21 12 

ns 

tpzH Output enable to HIGH level Waveform 2 30 19.5 ns 

tpzL Output enable to LOW level Waveform 3 30 21 ns 

tPHZ Output disable from HIGH level Waveform 2, CL= 5pF 30 8.5 ns 

tPLZ Output disable from LOW level Waveform 3, CL= 5pF 25 14 ns 
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LOGIC PRODUCTS 

DATA SELECTORS/MULTIPLEXERS 

AC WAVEFORMS 

PROPAGATION DELAY 
SELECT OUTPUT 

Wavaform 1 

54/7 4LS258A, S258 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\vM f vM 
~.PZHI ~IPHZj O.SY 

y ______ _,f'v-M-------~ •1.SY 

Wavaform 2 

VM = 1.3V for 54LS/74LS. VM = 1.5V for all olher TTL tam1l1es 

3·STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Yee 

PULSE 
Y1N VouT 

GENERATOR D.U.T. 

.,,. .,,. .,,. :1 
SWITCH POSITION 

THI Swllch1 Swllch2 

lpzH Open Closed 

tpzL Closed Open 

tpHz Closed Closed 

Ip~ Closed Closed 

DEFINITIONS 

D 

Al= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes Jig and probe capacitance: see AC 

CHARACTERISTICS lor value. 
RT=Termlnatlon resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1k0 for 54174, 54Sl74S, Rx= 5k0 for 54LSl74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

PROPAGATION DELAY DATA 

AND SELECT OUTPUT 

Wavaform4 

INPUT PULSE DEFINITIONS 

'-------iw-------' 

i-.----~•w------.1 
VM = 1.3V for 54LSl74LS; VM = 1.5V for all olher TTL famllles. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amputude Rep. Rate Pul11Wldlh 'TLH 

54174 3.0V 1MHz 500ns 7ns 

54LSl74LS 3.0V 1MHz soons 15ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

OV 

ITHL 

7ns 

6ns 

2.5ns 

4·411 
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LOGIC PRODUCTS 

LATCH 

• Combines demultiplexer 
and 8-bit latch 

• Serial-to-parallel 
capability 

• Output from each storage 
bit available 

• Random (addressable) 
data entry 

• Easily expandable 
• Common Clear input 
• Useful as a 1·0f·8 active 

HIGH decoder 

DESCRIPTION 

The '259 addressable latch has four dis-

TYPE 
TYPICAL PROPAGATION 

DELAY 

74LS259 19ns 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vee = SY ± 5%; TA = 0°c to + 70°C 

Plastic DIP N74LS259N 

Plastic SO N74LS259D 

Ceramic DIP 

Flatpack 

54/74LS259 

8-Bit Addressable Latch 

TYPICAL SUPPLY CURRENT 
(Total) 

22mA 

MILITARY RANGES 
Vee =SY ± 10%; TA = -55°C to+ 125°C 

S54LS259F 

S54LS259W 

tinct modes of operation that are select- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
able by controlling the Clear and Enable 
inputs (see Function Table). In the ad
dressable latch mode, data at the Data (D) 
inputs is written into the addressed 
latches. The addressed latches will follow 
the Data input with all unaddressed 
latches remaining in their previous states. 
In the memory mode, all latches remain in 
their previous states and are unaffected 
by the Data or Address inputs. To elimi-
nate the possibility of entering erroneous 
data in the latches, the enable should be 
held HIGH (inactive) while the address 
lines are changing. In the 1-of-8 decoding 

PIN CONFIGURATION 

4·412 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 10LSul 

NOTE 
A 54174LS unit load (LSul) is 20µA l1H and -0.4mA l1L· 

or demultiplexing mode (CLR = E =LOW), 
addressed outputs will follow the level of 
the D inputs, with all other outputs LOW. 

LOGIC SYMBOL 

13 1 2 3 

l l l l 
D Ao A1 A2 

14-c E 

15-<j CLR 
o0 o1 02 03 04 05 05 07 

1 I I i l .10 .'1 112 

Vc=Pin16 
GND= Pin 8 

In the clear mode, all outputs are LOW and 
unaffected by the Address and Data in
puts. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

LATCH 

LOGIC DIAGRAM 

E o 

Do 

Vee= Pin 1& 
GND=Pln8 
( ) = Pin Numbers 

a, 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
CLR 

Clear 

Demultiplex 
(active HIGH decoder 
when D= H) 

Store (do nothing) 

Addressable latch 

H =HIGH voltage level steady state. 
L = LOW voltage level steady state. 
X = Don't care. 

L 

L 
L 
L . . . 
L 

H 

H 
H 
H . . . 
H 

INPUTS 

E D Ao 

H x x 
L d L 
L d H 
L d L . . . . . . . . . 
L d H 

H x x 
L d L 
L d H 
L d L 
• . . . . . . . . 
L d H 

A, A2 

x x 
L L 
L L 
H L . . . . . . 
H H 

x x 
L L 
L L 
H L 
• • . . . . 
H H 

d =HIGH or LOW data one setup time prior to the LOW-to-HIGH Enable transition. 

OUTPUTS 

Oo a, 02 03 04 

L L L L L 

O=d L L L L 
L O=d L L L 
L L O=d L L . . . . . . . . . . . . . . . 
L L L L L 

qo q, q2 q3 q4 

O=d q, q2 q3 q4 
qo O=d q2 q3 q4 
qo q, O=d q3 q4 . . . . . . . . . . . . . . . 
qo q, q2 q3 q4 

q =Lower case letters indicate the state of the referenced output established during the last cycle In which It was addressed or cleared. 

54/74LS259 

4 

05 Os 07 

L L L 

L L L 
L L L 
L L L . . . . . . . . . 
L L O=d 

q5 q6 q7 

q5 q6 q7 
q5 q6 q7 
q5 q6 q7 . . . . . . . . . 
q5 q6 O=d 
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LOGIC PRODUCTS 

LATCH 54/74LS259 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 7.0 -0.5 to+ 7.0 v 
l1N Input current -30to+1 -30to+1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5to +Vee v 
TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
itH Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 'C 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS259 

PARAMETER 
Typ2 Min 

Vee= MIN, V1H =MIN, V1L= MAX, Mil 2.5 3.4 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 

Mil 0.25 

Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL= MAX 
Com'I 0.35 

V1L=MAX 
loL=4mA 74LS 0.25 

V1K Input clamp voltage Vee= MIN, 11= 11K 

11 
Input current at maximum 

Vee=Mll.X, V1=7.0V input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 

Ill LOW-level input current Vee= MAX, V1=0.4V 

los 
Short-circuit output 

Vee= MAX -20 
current3 

Ice Supply current4 (total) Vee= MAX 22 

NOTES 
1. For conditions shown as MlN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2 All typical values are at Vee= 5V, TA= 25°C. 

UNIT 
Max 

v 
v 

0.4 v 
0.5 v 
0.4 v 
-1.5 v 

0.1 mA 

20 µA 

-0.4 mA 

-100 mA 

36 mA 

3. las is tested with Vour = + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 
second. 

4. Measure Ice witn the inputs grounded and the outputs open. 
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LOGIC PRODUCTS 

LATCH 

AC WAVEFORMS 

PROPAGATION DELAY ENABLE TO OUTPUT 
AND ENABLE PULSE WIDTH 

£ ~--"l'wl-----

__ 'P-HLlvM C1 '• 
On ~~-------~~~V-M ___ _ 

D 

Waveform 1 

PROPAGATION DELAY 
ADDRESS TO OUTPUT 

Waveform 3 

DATA SETUP AND HOLD TIMES 

0 -~''lWJJ/JJ 
'!d/111 

Waveform 5 

PROPAGATION DELAY 
DATA TO OUTPUT 

Waveform 2 

54/74LS259 

CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 

l'wl 
CLR -----1':= /"v_M ____ _ 

l-1PHL~ 
On-------- '\~v-M _______ _ 

Waveform 4 

ADDRESS SETUP AND HOLD TIMES 

ADDRESS 

~ ADDRESSSTABLE ~ 

ENABLE -.j 11 r- t th 

\...._____,f~-

Waveform 6 

VM = 1.5V lor 54174 and 54$1748; VM = 1.3V tor 54LS174LS 

The shaded areas indicate when the input 1s permitted to change for 
predictable output performance. 

4-415 
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LOGIC PRODUCTS 

LATCH 54/74LS259 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!l UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 

35 
tPHL Enable to output 24 

ns 

tPLH Propagation delay 
Waveform 2 

32 
tPHL Data to output 21 

ns 

tPLH Propagation delay 
Waveform 3 

38 
tPHL Address to output 29 

ns 

tPHL Propagation delay, Clear to output Waveform 4 27 ns 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST cor.olTIONS UNIT 

Min Max 

tw Enable pulse width Waveform 1 15 ns 

tw Clear pulse width Waveform 4 15 ns 

t5 (H) Setup time HIGH, Data to Enable Waveform 5 15 ns 

th(H) Hold time HIGH, Data to Enable Waveform 5 5 ns 

ls(L) Setup time LOW, Data to Enable Waveform 5 15 ns 

th(L) Hold time LOW, Data to Enable Waveform 5 5 ns 

Is Setup time, Address to Enablel•I Waveform 6 15 ns 

th Hold time, Address to Enablelbl Waveform 6 15 ns 

NOTES 
a. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and the other 

latches are not affected. 
b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the t:orrect latch is addressed and the other 

latches are not affected. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

vee vee 

VIN 
PULSE D.U.T. 

GENERATOR 

RT 

"':' "':' "':' 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes JIQ and probe capacitance; see AC CHARACTER IS· 

TICS for value 
Ar= Termination resistance should be equal to ZouT of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent 
trLH, 'THL Values should be less than or equal to the table entries. 

4-416 

INPUT PULSE DEFINITIONS 

AMP(V) 

,...~~~~~-tw'~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH lrHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns Sns 

54S/74S 3,0V 1MHz SOOns 2.Sns 2.Sns 



LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 

INPUTS 

A B c 
H x x 
x H x 
x x H 
x x x 
x x x 
L L L 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

D 

x 
x 
x 
H 
x 
L 

E 

x 
x 
x 
x 
H 
L 

PIN CONFIGURATION 

OUTPUT 

y 

L 
L 
L 
L 
L 
H 

54/7 4LS260, 5260 

Dual S·lnput NOR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS260 9ns 4mA 

745260 4ns 22mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = O'C to + 70'C Vee = sv ± 10%; TA = -SS'C to+ 125'C 

Plastic DIP N745260N • N74LS260N 

Plastic SO N74LS260D • N74S260D 

Ceramic DIP S54S260F • S54LS260F 

Flatpack S54S260W • S54LS260W 

LLCC S54S260G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

4 PINS DESCRIPTION 54/74S 54/74LS 

A-E Inputs 1Sul 1LSul 

y Outputs 10Sul 10LSul 

NOTE 

Where a 541745 unit load {Sul) is 50µA l1H and - 2.0mA Ill• and a 54174LS unit load (LSul) is 20itA l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1?A 2 B 
3 c y 5 

12 D 

13 E 

B~A 9 B 
10 c y 6 

11 D 
4 E 
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LOGIC PRODUCTS 

GATES 54/7 4LS260, $260 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

ioH HIGH-level output current 

Mil 
loL LOW-level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

V1L = + 0.7V MAX for 545 at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vee 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

0 

Min 

4.5 

4.75 

2.0 

-55 

0 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent 
trLH· 'THL Values should be less than or equal to the table entries. 

4·418 

54LS 54S 74LS 74S UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+ 7.0 +5.5 + 7.0 +5.5 

-30 to -30 to -30 to -30 to 
mA 

+1 +5 + 1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

- 55 to + 125 o to 70 ·c 

54/74LS 54/74S 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.7 +0.8 v 
+0.8 +0.8 v 
-18 -18 mA 

-400 -1000 µ.A 

4 20 mA 

8 20 mA 

+ 125 -55 + 125 ·c 
70 0 70 ·c 

INPUT PULSE DEFINITIONS 

i-------tw------+< AMP(V) 

i-------tw------i ov 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54Si74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

GATES 54/7 4LS260, S260 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS280 54/74S280 

PARAMETER 
Min 

Mii 2.5 
VoH HIGH-level output voltage Vee= MIN, V1L=MAX, loH=MAX 

Com'I 2.7 

Mii 

VoL LOW-level output voltage Vee= MIN, loL= MAX 
Com'I 

V1H=MIN 
loL=4mA 74LS 

V1K Input clamp voltage Vee= MIN, 11 = l1K 

Input current at maximum V1=5.5V 
11 Input voltage Vcc=MAX 

V1=7.0V 

l1H HIGH-level Input current Vee= MAX V1=2.7V 

V1=0.4V 
l1L LOW-level Input current Vee= MAX 

V1=0.5V 

los 
Short-circuit output 

Vcc=MAX -15 
current3 

1 lccH Outputs HIGH 
Ice Supply current (total) Vee= MAX 

J lccL Outputs LOW 

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

recommended operating conditions for the applicable type. 

AC WAVEFORM 

Typ2 Max Min Typ2 Max 

2.5 

2.7 

0.4 0.54 

0.5 0.5 

0.4 

-1.5 -1.2 

1.0 

0.1 

20 50 

-0.4 

-2 

-100 -40 -100 

4 17 29 

5.5 26 45 

2. All typical values are at Vee= 5V, TA= 25'C. WAVEFORM FOR INVERTING OUTPUTS 
3. 108 istested wlthVour= +0.5Vand Vcc=Vcc MAX+o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VoL = .. 0.45V MAX for 54S at TA= + 125'C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL 

VM = 1.3V tor 54LSf74LS, VM = 1.5V tor all other TTL families. 

Waveform 1 

54LS/74LS 54S/74S 

CL=15pF, RL=2k0 CL= 15pF, RL = 2800 

Min Max Min Max 

12 5.5 
12 6.0 

UNIT 

v 
v 
v 
v 
v 
v 

mA 

mA 

µ.A 

mA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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LOGIC PRODUCTS 

GATE 

FUNCTION TABLE 

INPUTS 

A 

L 
L 
H 
H 

H =HIGH voltage level 
L = LOW voltage level 

B 

L 
H 
L 
H 

PIN CONFIGURATION 

4·420 

OUTPUT 

y 

H 
L 
L 
H 

54/74LS266 

Quad 2·1nput Exclusive-NOR Gate (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS266 18ns BmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = o•c to + 10°c Vee = sv ± 10%; TA = -ss•c to + 12s0 c 

Plastic DIP N74LS266N 

Ceramic DIP S54LS266F 

Flatpack S54LS266W 

LLCC S54LS266G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74LS 

A,B Inputs 2LSul 

y Output 10LSul 

NOTE 
A 54/74LS unit load (LSul) is 20,u.A l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

=1 

:bD-2-4 
A 

: !::)[>-2- 10 10 

~!b[)o-2-11 11 



LOGIC PRODUCTS 

GATE 54/74LS266 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com'I 

llK Input clamp current 

VoH HIGH-level output voltage 

Mil 
loL LOW·level output current 

Com'I 

Mil 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

vcc vcc 

YIN VOUT 
PULSE D.U.T. GENERATOR 

RT 

.,,. .,,. .,,. .,,. r 
DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes Jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 

trLH• trHL Values should be less than or equal to the table entries. 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to+ 7.0 -0.5 to+ 7.0 v 
-30 to + 1 -30to +1 mA 

-0.5to +Vee -0.5to +Vee v 
- 55 to + 125 Oto 70 ·c 

54/74LS 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

5.5 v 
4 mA 

8 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

f-------IW OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rote Pulae Width ITLH ITHL 

54/74 3.0V 1Mi-tz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.5ns 2.5ns 

4-421 
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LOGIC PRODUCTS 

GATE 54/74LS266 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS266 

PARAMETER 
Typ2 

UNIT 
Min Max 

loH HIGH-level output current Vee= MIN, V1H=MIN, V1L=MAX, VoH=5.5V 100 µA 

Mil 0.25 0.4 v 
VoL LOW-level output voltage Vee= MIN, V1H =MIN, loL= MAX 

Com'I 0.35 0.5 v 
V1L= MAX 

loL=4mA 74LS 0.25 0.4 v 
VIK Input clamp voltage Vee= MIN, 1, = l1K -1.5 v 

1, 
Input current at maximum 

Vee= MAX, V1 = 7.0V 0.2 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 40 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.8 mA 

Ice Supply current4 (total) Vee= MAX 8 13 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro· 

prlate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typical values are at Vcc=5V, TA=25°C. 
3. 108 is tested with Vour=+0.5V and Vcc=Vcc 

MAX+ O.SV. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Measure Ice with one input of each gate at 4.5V, the 
other inputs grounded and the outputs open. 

VM::::: 1.3V for 54LS/74LS: VM = 1.5V for all other TTL famihes. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!l 

Min Max 

tPLH Propagation delay Waveform 1, 30 
tPHL A or B to output other input LOW 30 

tPLH Propagation delay Waveform 2, 30 
tPHL A or B to output other Input HIGH 30 

4·422 
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LOGIC PRODUCTS 

FLIP-FLOPS 

• Ideal buffer for MOS 
microprocessor or 
memory 

• Eight edge-triggered D 
flip.flops 

• High speed Schottky 

TYPE 

74LS273 

745273 

54/74LS273, S273 

Octal D Flip-Flops 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

40MHz 17mA 

95MHz 109mA 

version available ORDERING CODE 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 
• Slim 20-pln plastic and 

ceramic DIP packages 
• See '377 for Clock Enable 

version 
• See '373 for transparent 

latch version 
• See '374 for 3·state 

version 

DESCRIPTION 

The '273 has eight edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 

PIN CONFIGURATION 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee = sv ± 5%; TA = o•c to + 10•c Vee = sv ± 10%; TA = -ss•c to + 12s•c 

Plastic DIP N74S273N • N74LS273N 

Plastic SO N74LS273D • N74S273D 

Ceramic DIP S54LS273F 

LLCC S54LS273G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/748 54/74LS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
A 541745 unit load (Sul) is 50µ.A l1H and -2.0mA Ill and a 54/74LS unit load (LSul) is 20~ l1H and 
-0.4mA Ill· 

1LSul 

10LSul 

is transferred to the corresponding flip- voltage level on the MR input. The device 
flop's Q output. is useful for applications where the true 

output only is required and the Clock and 
All outputs will be forced LOW indepen- Master Reset are common to all storage 
dently of Clock or Data inputs by a LOW elements. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

7 • 13 14 17 11 

Do D1 Dz D3 D4 Ds De D1 
11 CP 

MR 
Oo 01 Oz 03 04 a, °' 07 

• • 1Z 11 11 11 

Vee •Pin 20 
OND•Pln 10 

4·423 
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LOGIC DIVISION 

FLIP.;FLOPS 

LOGIC DIAGRAM 

Yee •Pin 20 
OND•Pln 10 
( ) • Pin numbers 

Do 
(3) 

D 0 D 0 

(21 

MODE SELECT--FUNCTION TABLE 

OPERATING MODE 
MR 

Reset (clear) L 

Load "1" H 

Load "O" H 

(5) 

01 

D 0 

INPUTS 

CP 

x 
t 

t 

o. 
x 
h 

I 

D 0 

(ti 

03 

D 0 

OUTPUTS 

a. 
L 

H 

L 

54/74LS273,.S273 

D5 

(14) 

De 
(171 

D7 

(11) 

(121 

D 0 D 0 

(18) 

o, 

D 0 

CP 

H = HIGH voltage level steady state. 

(19) 

07 

h = HIGH voltage level one setup time prior to the LOW· 
to-HIGH clock transition. 

L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 
I =LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage 
-0.5 to -0.5to -0.5 to -0.5 to v 

+7.0 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30to mA 
+1 +5 +1 +5 

Your Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to +125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54174LS 54174$ 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

loH HIGH-level output current -400 -1000 µ.A 

Mil 4 20 mA 
loL LOW-level output current 

Com'I 8 20 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/74LS273, 5273 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS273 54/74S273 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H =MIN, V1L =MAX, Mil 2.5 3.4 2.5 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 2.7 v -
Vee= MIN, 

Mil 0.25 0.4 0.5 v 
VoL LOW-level output voltage V1H= MIN, 

loL= MAX 
Com' I 0.35 0.5 0.5 v 

V1L=MAX loL=4mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11=11K -1.5 -1.2 v 

Input current at maximum V1=5.5V 1.0 mA 
11 input voltage Vee= MAX 

V1=7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 50 µ.A 

V1=0.4V -0.4 mA 
l1L LOW-level input current Vee= MAX 

V1=0.5V -2.0 mA 

los 
Short-circuit output 

Vcc=MAX -20 -100 -40 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 17 27 109 150 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=SV, TA=25°C. 
3. tos is tested with Vour= + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice after a momentary ground, then 4.SV is applied to clock with all outputs open and 4.SV applied to all Data inputs and the Master Reset input. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k0 CL= 15pF, RL = 2800 UNIT 

Min Max Min Max 

IMAX Maximum clock frequency Waveform 1 30 75 MHz 

tPLH Propagation delay 
Waveform 1 

27 15 
tPHL Clock to output 27 15 

ns 

tPHL Propagation delay, MR to output Waveform 2 27 15 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tf, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54LS/74LS 54S/74S 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw(L) Clock pulse width (LOW) Waveform 1 20 7.0 ns 

tw Master Reset pulse width Waveform 2 20 10 ns 

t 5 (H) Setup time, HIGH data to CP Waveform 3 20 5.0 ns 

th(H) Hold time, HIGH data to CP Waveform 3 5.0 3.0 ns 

t 5 (L) Setup time, LOW data to CP Waveform 3 20 5.0 ns 

th(L) Hold time, LOW data to CP Waveform 3 5.0 3.0 ns 

tree Recovery time, MR to CP Waveform 2 25 5.0 ns 
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LOGIC PRODUCTS 

FLIP-FLOPS 54/74LS273, 5273 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 

MR~ 

ftw-~trecl~ 
CP~--,~~~~~....J'YM 

l-1PHL-1 
t YM I 
~-·---' 

Q 

Waveform 2 

DATA SET·UP AND HOLD TIMES 

Waveform 3 

VM = 1.5V for 54174 and 541745; VM = 1.3V tor 54LS/74LS. 
The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

Vee 

AL= Load resistor to Vee· see AC CHARACTERISTICS for value 

AL 

0 

CL= Load capacitance includes pg and probe capacitance. see AC CHARACTEAIS· 
TICS lor value. 

Ar=- Termmat1on resistance should be equal to ZouT of Pulse Generators 
D =Diodes are 1 N916, 1 N3064, or equivalent 
trLH· trHL Values should be less than or equal to the table entries 

4-426 

INPUT PULSE DEFINITIONS 

..,_~~~~~-•w~~~~~~~ 

VM = 1.3V for 54LS174LS. VM = 1 SV !or all other TTL lam1l1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH 

54174 3.0V 1MHz 500ns ?ns 

54LSl74LS 3 ov 1MHz 500ns 15ns 

5451745 3 ov 1MHz 500ns 2 Sns 

AMP(V) 

ov 

1THL 

7ns 

6ns 

2 5ns 



LOGIC PRODUCTS 

LATCH 

FUNCTION TABLE 

INPUTS 

S1 52 Fi 
L L L 
L x H 
x L H 
H H L 
H H H 

L = LOW voltage level. 
H =HIGH voltage level. 
X =Don't care. 

OUTPUT 

Q 

h 
H 
H 
L 

No change 

h =The output is HIGH as long as 81 orS2 is LOW. If all 
inputs go HIGH simultaneously, the output state is 
Indeterminate; otherwise, It follows the truth table. 

PIN CONFIGURATION 

54/74279 

Quad Set-Reset Latch 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74279 13ns 18mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Yee = sv ± 5%; Tt. = o•c to + 10•c Yee = sv ± 10%; r,. = -ss•c to + 12s•c 

Plastic DIP N74279N 

Plastic SO N74279D 

Ceramic DIP S54279F 

Flatpaek 554279W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54174 

All Inputs 1ul 4 
a Output 10ul 

NOTE 
A 54/74 unit load (ul) Is 40µA l1H and -1.6mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

·~ 
:$L-· 
·~· 

- Q 7 •• 

R 

s, 
s, 

10 R 
11 s, 
12 s, 

,,~· 
12 s Q 9 

11 

R 

S1 

14 R 13 
15 s, 
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LOGIC PRODUCTS 

LATCH 54/74279 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

V1L LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

vcc 

VIN 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vcc 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com' I 

Mil 

Com'I 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4·428 

54 74 UNIT 

7.0 7.0 v 
-0.5 to+ 5.5 -0.5 to +5.5 v 
-30 to+ 5 -30 to +5 mA 

-0.5to +Vee -0.5to +Vee v 
-55to +125 Oto 70 ·c 

54/74 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.8 v 
+0.8 v 
-12 mA 

-800 µ.A 

16 mA 

16 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP (V) 

i--~~~~~tw'~~~~~--i OV 

VM = 1.3V for 54LSf74LS; VM = 1.5V for all other TTL famllies. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. A1t1 PuleeWklth ITLH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54Sl74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

LATCH 54/74279 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

l_'EST CONDITIONS' 
54/74279 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.4 3.4 v 
Vee= MIN, V1H=MIN, Mil 0.2 0.4 v 

Vol LOW-level output voltage 
V1L= MAX 

loL= MAX 
Com'I 0.2 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vcc=MAX, V1=5.5V 1.0 mA input voltage 

l1H HIG.H-level input current Vee= MAX, V1= 2.4V 40 µA 

Ill LOW-level input current Vee= MAX, V1=0.4V -1.6 mA 

los 
Short-circuit output 

Vee= MAX Mil -18 -55 mA 
current3 

Com'I -18 -57 mA 

Ice Supply current4 (total) Vee= MAX 18 30 mA 

NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. las is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with all A inputs grounded, all S inputs at 4.5V, and all outputs open. 

AC WAVEFORMS 

I 
Q_j 

Waveform 1 Waveform 2 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 22 

tPHL Set to output 15 
ns 

tPHL 
Propagation delay 

Waveform 2 27 ns Reset to output 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 54/745280 

• Buffered inputs - one 
normalized load 

• Word-length easily 
expanded by cascading 

• Similar pin configuration 
to '180 for easy system 
up-grading 

DESCRIPTION 

The '280 is a 9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data re
trieval systems. Both Even and Odd parity 
outputs are available for generating or 
checking even or odd parity on up to 9 

9-Bit Odd/Even Parity Generator/Checker 

TYPE 
TYPICAL PROPAGATION 

TYPICAL SUPPLY CURRENT 
DELAY 

745280 16ns 67mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :1:s%;TA=o•c10 +70°c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N745280N 

Ceramic DIP S54S280F 

Flatpack S54S280W 

bits. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

The Even parity output (EE) is HIGf-1 when 
an even number of Data inputs (1 0-1 8) are 
HIGH. The Odd parity output (J.: 0 ) is HIGH 
when an odd number of data inputs are 
HIGH. NOTE 

PINS 

lo-ls 

EE, Eo 

DESCRIPTION 

Data inputs 

Parity outputs 

A 541748 unit toad (Sul) is 50µA l1H and - 2.0mA t1L· 

Expansion to larger word sizes is accom
plished by tying the Even outputs (EE) of 
up to nine parallel devices to the Data in· 
puts of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 40ns with the '5280. 

54/74S 

15ul 

105ul 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4·430 

8 9 10 11 12 1J 1 2 4 

Vee =Pin 14 
GND=Pln7 

10 

11 

12 

13 

2k 

5 !:'E 

& Eo 



LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 

LOGIC DIAGRAM 

~E 

~o 

Vee= Pin 14 
GND=Pln 7 

54/745280 

FUNCTION TABLE 

INPUTS 

Number of HIGH Data 
inputs (1 0-1 8) 

Even 

Odd 

H = HIGH voltage level 

L = LOW voltage level 

OUTPUTS 

l:E l:o 

H L 

L H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 5.5 - 0.5 to + 5.5 v 
l1N Input current -30 to + 5 - 30 to + 5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5to +Vee v 
TA Operating free-air temperature range -55to+125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74S 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current - 1000 p.A 

Mil 20 mA 
loL LOW-level output current 

Com'I 20 mA 

Mii -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
Vil= + 0.7V MAX for 545 at TA= + 125°C only. 
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LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 54/745280 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherw.ise noted.) 

PARAMETER TEST CONDITIONS1 

Vee= MIN, V1L= MAX, loH= MAX, Mil 
VoH HIGH·level output voltage 

V1H= MIN Com'I 

Vee= MIN, V1H= MIN, loL= MAX, Mil 
VoL LOW-level output voltage 

V1L= MAX Com'I 

VIK Input clamp voltage Vee= MIN, 11= 1,K 

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

l1H HIGH-level input current Vee= MAX, V1= 2.7V 

l1L LOW-level input current V cc= MAX, V1 = 0.5V 

los Short-circuit output current3 Vee= MAX 

Supply current4 (total) 
Mil 

Ice Vee= MAX 
Com'I 

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

lions for the applicable type. 
2. All typical values are at Vcc=i 5V, TA= 25"C. 
3. los is tested with Your= +0.5V and Vcc=Vcc MAX+0.5V. Not more than one output should be shorted at a 

time and duration of the short circuit should not exceed one second. 

4. Ice is measured with all inputs grounded and all outputs open. 

5. VoL = + 0.45V MAX for 545 at TA= + 125•c only. 

AC CHARACTERISTICS TA= 25'C, Vee= 5.ov 

54/74S280 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 280!l UNIT 

Min Max 

tPLH Propagation delay 
Waveforms 1 & 2 

21 
tPHL Data to Even output 18 

ns 

tPLH Propagation delay 
Waveforms 1 & 2 

21 
tPHL Data to Odd output 18 

ns 

AC WAVEFORMS 

54/74S280 

Min Typ2 Max 

2.5 3.4 

2.7 3.4 

0.55 

0.5 

-1.2 

1.0 

50 

-2 

-40 -100 

99 

105 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

4-432 

VM = 1.5V for 54174 and 54Sl74S 

Waveform 1 

VM = 1.5V for 54174 and 5451745 

Waveform 2 

UNIT 

v 

v 

v 

v 

v 

mA 

µA 

mA 

mA 

mA 

mA 



LOGIC PRODUCTS 

PARITY GENERATOR/CHECKER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vcc 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value 

vcc 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent 
ITLH· trHL Values should be less than or equal to the table entries. 

54/745280 

INPUT PULSE DEFINITIONS 

AMP(V) 

f+..-~~~~~-•w~~~~~~~ ov 
VM = 1.JV tor 54LS/74LS; VM = 1.5V tor all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 'TLH 1THL 

54174 3.0V 1MHz 500ns ?ns ?ns 

54LS!74LS 3.0V 1MHz 500ns 15ns 6ns 

545/74$ 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

ADDER 54/74LS283 

4-Blt Full Adder With Fast Carry 

• High-speed 4·bit binary 
addition 

• Cascadable in 4·bit 
increments 

• Fast internal carry 
lookahead 

DESCRIPTION 

The '283 adds two 4-bit binary words (An 
plus 8n) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(!: 1- I:4) and the outgoing carry (Courl ac
cording to the equation: 

C1N + (A1 + 81)+ 2(A2+ 82)+ 4(A3+ 83) 
+ 8(A4 + 84) = !:1 + 2!:2 + 4!:3 + 8!:4 

TYPE 
TYPICAL PROPAGATION 

DELAY 

74LS283 13ns 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vee = 5V ± 50/o; TA = O"C to + 70°C 

Plastic DIP N74LS283N 

Plastic so N74LS283D 

Ceramic DIP 

Flatpack 

LLCC 

TYPICAL SUPPLY CURRENT 
(Total) 

20mA 

MILITARY RANGES 
Vee'= sv ± 100/o; TA = -ss•c to + 12s•c 

S54LS283F 

S54LS283W 

S54LS283G 

+ 16Cour INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
Where ( +) = plus. 

Due to the symmetry of the binary add 
function, the '283 can be used with either 
all active HIGH operands (positive logic) or 
all active LOW operands (negative logic)-
see Function Table, In case of all active NOTE 

PINS 

A, 8 

C1N 

All 

DESCRIPTION 

Inputs 

Input 

Outputs 

LOW operands the results I:1-I:4 and Cour A 54174LS unjt load (LSul) is 20,A l1H and -0,4mA '1L' 
should be interpreted also as active LOW. 
With active HIGH inputs, C1N cannot be 
left open; it must be held LOW when no 
"carry in" is intended. Interchanging in· 
puts of equal weight does not affect the 
operation, thus C1N, A1, 8 1 can arbitrarily 
be assigned to pins 5, 6, 7, etc, 

54174LS 

2LSul 

1LSul 

10LSul 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

4·434 

5 6 3 2 14 15 12 11 

4 t 13 10 

Vee= Pin 1& 
GND= Pin 8 

Cour 



LOGIC PRODUCTS 

ADDER 

LOGIC DIAGRAM 

C1N A1 81 

(7) (5) (8) 

Vcc•Pln18 
GND•Pln 18 
( ) • Pin Numbers 

FUNCTION TABLE 

PINS 

Logic Levels 

Active HIGH 

Active LOW 
H-= LOW voltage level 
L = LOW vol1age level 

C1N 

L 

0 

1' 

A1 Az 
L H 

0 1 

1 0 

A3 83 

(14) (15) 

Aa A4 B1 B2 Ba 
L H H L L 

0 1 1 0 0 

1 0 0 1 1 

A4 84 

I 112> 1111 

B4 E1 E2 E3 E4 
H H H L L 

1 1 1 0 0 

0 0 0 1 1 

Cour 
H 

1 

0 

54/74LS283 

(9) 

Cour 

Example: 
1001 
1010 

10011 
(10+9=19) 
(carry+5+6=12) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5to +7.0 -0.5to +7.0 v 
l1N Input current -30to +1 -30to+1 mA 

Vour Voltage applied to output In HIGH output state -0.5to+Vcc -0.5to +Vee v 
TA Operating free-air temperature range -55to +125 Oto 70 ·c 

4-435 
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LOGIC PRODUCTS 

ADDER 54/74LS283 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 v 

V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com' I +0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µ.A 

Mil 4 mA 
IOL LOW-level output current 

Com' I 8 mA 

Mil -55 +125 ·c 
TA Operating free-air temperature 

Com' I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS283 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, v,H =MIN, v,L =MAX, Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.7 3.4 v 

Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H=MIN, loL=MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.5 v 

Input current at maximum A, B inputs 0.2 mA 
11 Input voltage Vee= MAX, V1= 7.0V 

C1N Input 0.1 mA 

A, B inputs 40 µ.A 
l1H HIGH-level input current Vee= MAX, V1= 2.7V 

C1r-i input 20 µ.A 

A, B inputs -0.8 mA 
l1L LOW-level input current Vee= MAX, V1=0.4V 

C1r-i input -0.4 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
current3 

Condition 1 22 39 mA 

Ice Supply current4 (total) Vee= MAX Condition 2 19 34 mA 

Condition 3 19 34 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the appro

priate value specified under recommended operating 
conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 Is tested with Your= +o.sv and Vee= Vee 

MAX+ 0.5V. Not more than one output should be 
shorted at a time and duration of the short circuit 
should not exceed one second. 

4. Ice should be measured with all outputs open and 
the followlng conditions: 
Condition 1: All inputs grounded. 
Condition 2: All B inputs LOW, other inputs at 4.5V. 
Condition 3: All Inputs at 4.SV. 

4·436 

VM = 1 3V for 54LS/74LS: VM = 1.5V for all other TTL families. 
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LOGIC PRODUCTS 

ADDER 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL c1N to E1 

tPLH Propagation delay Waveforms 1 & 2 
tPHL c1N to r:2 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL C1N to r:3 

IPLH Propagation delay Waveforms 1 & 2 
tPHL C1N to r;4 

tPLH Propagation delay 
Wavefo.rms 1 & 2 

tPHL A; or 8 1 to r: 1 

IPLH Propagation delay 
Waveform 2 

tPHL C1N to CouT 

tPLH Propagation delay 
Waveforms 1 & 2 

tPHL A1 or 81 to CouT 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

vee vcc 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTEAIS· 

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

54/74LS283 

54LS/74LS 

CL= 15pF, RL = 2kll UNIT 

Min Max 

24 
24 

ns 

24 
24 

ns 

24 
24 

ns 

24 
24 

ns 

24 
24 

ns 

17 
22 

ns 

17 
17 

ns 

4 

INPUT PULSE DEFINITIONS 

i-------•w-----~ AMP(V) 

,._-----•w-------. ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL famllles. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltuda Rep. Rote Pul1e Wkfth tnH ITHL 
54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74L5 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

COUNTER 

DESCRIPTION 

The '290 is a 4-bit, ripple type decade 
counter. The device consists of four 
master-slave flip-flops internally con

TYPE 

74LS290 

54/74LS290 

Decade Counter 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

42MHz 9mA 

nected to provide a divide-by-two section ORDERING CODE 
and a divide-by-five section. Each section 
has a separate Clock input to initiate state 
changes of the counter on the HIGH-to
LOW clock transition. State changes of 
the Q outputs do not occur simultane
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = 5V ± 5%; TA = 0°c to + 10°c Vee = 5V ± 10%; TA = -55°C to+ 125°C 

Plastic DIP N74LS290N 

Plastic SO N74LS290D 

Ceramic DIP S54LS290F 

be used for clocks or strobes. Flatpack S54LS290W 

A gated AND asynchronous Master Reset 
(MR1·MR2) Is provided which overrides INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
both clocks and resets (clears) all the flip
flops. Also provided is a gated AND asyn
chronous Master Set (MS1 • MS2 ) which 
overrides the Clock and MR Inputs, set
ting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op
erated in various counting modes. In a 
BCD (8421) counter the CP1 input must be 
externally connected to the 0 0 output. The 
CP0 input receives the incoming count, 
producing a BCD count sequence. In a 
symmetrical bi-quinary divide-by-ten 
counter the 0 3 output must be connected 
externally to the CP0 input. The input 
count is then applied to the CP1 input and 
a divide-by-ten square wave is obtained at 

PIN CONFIGURATION 

4-438 

PINS DESCRIPTION 54/74LS 

MR,MS Inputs 1LSul 

CP0 Input 4LSul 

CP1 Input SLSul 

All Outputs 10LSul 

NOTE 
A 54/74LS unit load (LSul) is 201-tA l1H and - 0.4mA Ill· 

output 0 0• To operate as a divide-by-two 
and a divide-by-five counter, no external 
interconnections are required. The first 
flip-flop is used as a binary element for the 

LOGIC SYMBOL 

10 CPg 

11 

Yee •Pin 14 
GND•Pln 7 

1 3 

MS 

MR 

1213 

divide-by-two function (CP0 as the input 
and 0 0 as the output). The CP1 input is 
used to obtain divide-by-five operation at 
the 0 3 output. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

COUNTER 

LOGIC DIAGRAM 

Vee •Pin 14 
OND•Pln 1 
( ) Pin number1 

MODE SELECTION-FUNCTION TABLE 

RESET/SET INPUTS 

MR1 MR2 

H H 
H H 
x x 
L x 
x L 
L x 
x L 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

MS1 

L 
x 
H 
L 
x 
x 
L 

OUTPUTS 

MS2 Oo 01 02 

x L L L 
L L L L 
H H L L 
x Count 
L Count 
L Count 
x Count 

54/74LS290 

BCD COUNT SEQUENCE-FUNCTION TABLE 

OUTPUTS 
COUNT 

03 Oo 01 02 03 

L 0 L L L L 
L 1 H L L L 
H 2 L H L L 

3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

NOTE 
Output Oo connected to input CP1. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5to +7.0 -0.5 to+ 7.0 v 
l1N Input current -30to+1 -30to+1 mA 

VouT Voltage applied to output in HIGH output state -0.5to +Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to +125 Oto 70 ·c 

NOTE 
V1N llmlted to + 5.5V on CPo and CP1 Inputs only. 
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LOGIC PRODUCTS 

COUNTER 54/74LS290 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
54/74LS 

UNIT 
Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 

V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µ.A 

Mil 4 mA 
loL LOW-level output current 

Com' I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174LS290 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 v 

Mil 0.25 0.4 v 

Vol LOW,-level output voltage Vee= MIN, V1H=MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN .• 11= 1,K -1.5 v 

V1=7.0V MR, MS inputs 0.1 mA 

1, 
Input current at maximum 

Vee= MAX CP0 input 0.2 mA input voltage V1=5.5V 
CP1 input 0.4 mA 

MR, MS inputs 20 µ.A 

l1H HIGH-level input current Vee= MAX, v,= 2.7V CP0 input5 40 µ.A 

CP1 input5 80 µ.A 

MR, MS inputs -0.4 mA 

ltl LOW-level input current Vee= MAX, V1=0.4V CP0 input -2.4 mA 

CP1 input -3.2 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA current3 

Ice Supply current• (total) Vee= MAX 9 15 mA 
NOTES 
.1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions fof the applicable type. 
2. All typical values are at Vcc=5V, TA=25nc. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and all other Inputs grounded. 
5. The maximum limit for the 54LS290 only is 80µ.A for CP0 and 160µ.A for CP1 inputs. 
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LOGIC PRODUCTS 

COUNTER 54/74LS290 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!l UNIT 

Min Max 

IMAX CP0 input count frequency Waveform 1 32 MHz 

IMAX CP1 input count frequency Waveform 1 16 MHz 

tPLH Propagation delay 
Waveform 1 

16 
tPHL CP0 input to 0 0 output 18 

ns 

tPLH Propagation delay 
Waveform 1 

16 
tPHL CP1 input to 0 1 output 21 

ns 

tPLH Propagation delay 
Waveform 1 

32 
tPHL CP1 input to 0 2 output 35 

ns 

tPLH Propagation delay 
Waveform 1 

32 
tPHL CP1 input to 0 3 output 35 

ns 

tPLH Propagation delay 
Waveform 1 

48 
tPHL CP0 input to 0 3 output 50 

ns 

tPHL MR input to any output Waveform 2 40 ns 

tPLH MS input to 0 0 and 0 3 outputs Waveform 3 30 ns 4 
tPHL MS input to 0 1 and 0 2 outputs Waveform 2 40 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, t1, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw CP0 pulse width Waveform 1 15 ns 

tw CP1 pulse width Waveform 1 30 ns 

tw MR pulse width Waveform 2 15 ns 

tree Recovery time, MR to CP Waveform 2 25 ns 

tree Recovery time, MS to CP Waveforms 2 and 3 25 ns 
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COUNTER 54/74LS290 

AC WAVEFORMS 

Waveform 1 Waveform 2 

MS VM VM 

f-- tw +tree l 
I VM"---

tPLH --i---j 
VM 

Waveform 3 

VM = 1.5V for 54174 and 54Sf74S,'VM = 1.3V for 54LSl74LS. 

The number of Clock Pulses required between the tPHL and 1PLH measurements can be determined from the appropriate Function Tables. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value 

vee 

CL= Load capacitance includes jig and probe capacitance: see AC CHARACTERIS-
TICS for value 

Ar= Termination resistance should be equal to ZouT of Pulse Generators 
D =Diodes are 1N916, 1N3064, or equivalent. 

'TLH· trHL Values should be less than or equal to the table entries 

4-442 

INPUT PULSE DEFINITIONS 

i--~~~~~-tw~~~~~~~ 

VM = 1.3V tor 54LSl74LS: VM = 1.5V for all other TTL fam1l1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 

54174 3.0V 1MHz 500ns ?ns 

54L5174l5 3.0V 1MHz 500ns 15ns 

5451745 3.0V 1MHz 500ns 2-5ns 

AMP (Vi 

ov 

1THL 

7ns 

6ns 

2-5ns 



LOGIC PRODUCTS 

COUNTER 

DESCRIPTION 

The '293 is a 4-bit ripple type binary 
counter. The device consists of four 
master-slave flip-flops Internally con
nected to provide a divide-by-two section 
and a divide-by-eight section. Each sec
tion has a separate Clock Input to initiate 
state changes of the counter on the HIGH· 
to-LOW clock transition. State changes of 
the 0 outputs do not occur simultane
ously because of internal ripple delays. 
Therefore, decoded output signals are 
subject to decoding spikes and should not 
be used for clocks or strobes. 

A gated AND asynchronous Master Reset 
(MR1 MR2) is provided which overrides 
both clocks and resets (clears) all the flip· 
flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be op
erated in various counting modes. In a 
4-bit ripple counter the output..9i1 must be 
connected externally to input CP1 • The in
put count pulses are applied to input CP0 • 

Simultaneous divisions of 2, 4, 8 and 16 
are performed at the 0 0 , 0 1, 0 2 and 0 3 
outputs as shown in the function table. As 
a 3-bit ripple counter the Input count 
pulses are applied to input CP1• Slmul· 
taneous frequency divisions of 2, 4 and 8 
are available at the 0 1 , 0 2 and 0 3 outputs. 
Independent use of the first flip-flop Is 
available if the reset function coincides 
with reset of the 3-bit ripple-through 
counter. 

PIN CONFIGURATION 

54/74LS293 

4-Bit Binary Ripple Counter 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS293 42MHz 9mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = 0°C to + 70°C Vee = SY± 10%; TA = -55°C to+ 125°C 

Plastic DIP N74LS293N 

Plastic SO N74LS293D 

Ceramic DIP S54LS293F 

Flatpack S54LS293W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54174LS 

MR Inputs 1LSul 

CP0 input 6LSul 

CP1 Input 4LSul 

All Outputs 10LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µ.A l1H and - 0.4mA l1L· 

LOGIC SYMBOL 

10 CPo 

11 CP1 

Vee= Pin 14 
GNO=Pln 7 

MR 

1 2 

12 13 

LOGIC SYMBOL (IEEEllEC) 
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LOGIC PRODUCTS 

COUNTER 

LOGIC DIAGRAM 

MODE SELECTION 

RESET INPUTS 

MR1 

H 
L 
H 
L 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

MR2 

H 
H 
L 
L 

Oo 

L 

( ) = Pin numbers 
Vee= Pin 14 
GND= Pin 7 

OUTPUTS 

01 02 
L L 

Count 
Count 
Count 

03 
L 

54/74LS293 

FUNCTION TABLE 

OUTPUTS 
COUNT 

Oo 01 02 03 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

NOTE 
Output Oo connected to input CP1. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 7.0 -0.5 to+ 7.0 v 
l1N Input current -30 to + 1 - 30 to + 1 mA 

Your Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 'C 

NOTE 

VIN limited to 5.5V on CPa and CP1 inputs. 
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COUNTER 54/74LS293 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
VIH HIGH·level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
IOL LOW-level output current 

Com'I 8 mA 

Mil -55 +125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/74LS293 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 v 
Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H=MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
IOL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.5 v 
Input current at maximum 1 V1= 7.0V MR inputs 0.1 mA 

1, 
input voltage Vee= MAX 

l V1=5.5V CP inputs 0.2 mA 

MR inputs 20 µA 
l1H HIGH-level input current Vee= MAX, V1=2.7V 

CP inputs5 40 µA 

MR inputs -0.4 mA 

Ill LOW-level input current Vee= MAX, V1= 0.4V CP0 input -2.4 mA 

CP1 input -1.6 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
cum;mt3 

Ice Supply current4 (total) Vee= MAX 9 15 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with VouT= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with Clock inputs grounded, alt outputs open, both MR inputs grounded following momentary connection to 4.5V. 
5. The maximum limit for the 54LS293 is 80µA for CP0 and CP1 inputs. 
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LOGIC PRODUCTS 

COUNTER 54/74LS293 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54L5n4LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2k0 UNIT 

Min Max 

IMAX CP0 Input count frequency Waveform 1 32 MHz 

IMAX CP1 Input count frequency Waveform 1 16 MHz 

tPLH Propagation delay 
Waveform 1 

16 
tPHL CP0 Input to 0 0 output 18 

ns 

tPLH Propagation delay 
Waveform 1 

16 
tPHL CP1 Input to 0 1 output 21 

ns 

tPLH Propagation delay 
Waveform 1 

32 
tPHL CP1 Input to 0 2 output 35 

ns 

tPLH Propagation delay 
Waveform 1 

51 
ns 

tPHL CP1 input to 0 3 output 51 

tPLH Propagation delay 
Waveform 1 

70 
tPHL CP0 input to 0 3 output 70 

ns 

tPHL MR input to any output Waveform 2 40 ns 

NOTE 
Per industry convention, IMAX is the worst case value of the maximum device operating frequency with no constraints on tr, If, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER T~ST CONDITIONS UNIT 

Min Max 

tw CP0 pulse width Waveform 1 15 ns 

tw CP1 pulse width Waveform 1 30 ns 

tw MR pulse width Waveform 2 15 ns 

tree Recovery time, MR to CP Waveform 2 25 ns 

AC WAVEFORMS 

1---1/IMAX---J ---... 
VM VM 

MR 

a 

I VM' 
IPHL±:::! ------

VM 

'PHL:±;1 
Q 

Waveform 1 Waveform 2 

VM = 1.5V for 54174 and 545174$, VM = 1.3V tor 54LS/74LS. 

The number of Clock Pulses required between the tPLH and IPHL measurements can be determined from the appropriate Truth Table. 
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LOGIC PRODUCTS 

COUNTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHAAACTERIS· 

TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators 

trLH· trHL Values should be less than or equal to the table entnes. 

54/74LS293 

INPUT PULSE DEFINITIONS 

AMP(V) 

~------tw ov 
VM = 1.3V for 54LSl74LS: VM = 1.5V lor an other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rale PulH Width tnH ITHL 

54174 3.0V 1MHz SOOns 7ns 7ns 

54LSl74LS 3.0V 1MHz SOOns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

SHIFT REGISTER 54/74LS295B 

4·Bit Shift Register With 3·State Outputs 

• 4·bit parallel load shift 
register 

• Independent 3-State 
buffer outputs 

• See '395 for serial 
expansion and Master 
Reset version 

TYPE TYPICAL IMAX 

74LS295B 45MHz 

ORDERING CODE 

COMMERCIAL RANGES 

TYPICAL SUPPLY CURRENT 
(Total) 

17mA 

MILITARY RANGES 
DESCRIPTION PACKAGES 

Vcc=SV :tS"lo;TA=o•cto +1o•c Vcc=SV :t10"lo;TA= -ss•cto +12s•c 

The '2958 is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-State buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data outputs (D0-

D3) into the register synchronous with the 

Plastic DIP 

Ceramic DIP 

Flatpack 

N74LS295BN 

S54LS295BF 

S54LS295BW 

HIGH-to-LOW transition of the Clock input INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
(CP). When PE is LOW, the data at the 
Serial Data input (Ds) is loaded into the 0 0 

flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(00-01-02-03) synchronous with the 
negative transition of the Clock. The PE NOTE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

and Data inputs are fully edge triggered A 54/74LS unit load (LSul) is 20,A and l1H and -0.4mA l1L· 

and must be stable only one setup time 
prior to the HIGH-to-LOW transition of the 
Clock. 

The 3-State output buffers are designed to 
drive heavily loaded 3-state buses or large fers independent of the register operation. 
capacitive loads. The active HIGH Output When OE is HIGH the data in the register 
Enable (OE) controls all four 3-state buf· appears at the outputs. When OE is LOW 

PIN CONFIGURATION LOGIC SYMBOL 

PE Do 01 D2 03 

Ds 

CP 

OE 

Oo 01 02 03 

13 12 11 10 

Vee= Pin 14 
GND=Pin7 

4-448 

the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

LOGIC SYMBOL (IEEE/IEC) 

SRG4 

13 



LOGIC PRODUCTS 

SHIFT REGISTER 

LOGIC DIAGRAM 

(6) 

(9) 
CP 

(8) 

Vee= Pin 14 
GND= Pin 7 
( ) =Pin Numbers 

Do 
(2) 

MODE SELECT-FUNCTION TABLE 

REGISTER INPUTS 
OPERATING MODES 

CP PE Ds Dn 

Shift right 
I I I x 
I I h x 

Parallel load 
I h x I 
I h x h 

Oo 
L 
H 

L 
H 

(13) 

Oo 

REGISTER 
OUTPUTS 

01 02 03 

Qo Q1 q2 
Qo q1 Q2 

L L L 
H H H 

(3) (4) 

3-STATE BUFFER 
OPERATING MODES OE 

Read 
H 
H 

Disabled L 

H =HIGH voltage level. 

54/7 4LS295B 

(11) 

INPUTS 

03 

(5) 

0 0 (Register) 

L 
H 

x 

OUTPUTS 

Oo, 01, 02, 03 

L 
H 

(Z) 

h =HIGH voltage level one setup time prior to the HIGH-to-LOW clock transition. 
L =LOW voltage tevet. 
I =LOW voltage level one setup time prior to the HIGH-to-LOW clock transition. 

qn =Lower case letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW clock transition. 

X =Don't care. 
(Z) =HIGH Impedance "off" state. 
I =HIGH-to-LOW clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to+ 7.0 -0.5to +7.0 v 
l1N Input current -30to+1 -30to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5to+Vee -0.5to+Vee v 
TA Operating free-air temperature range -55to +125 Oto 70 •c 
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LOGIC PRODUCTS 

SHIFT REGISTER 54/7 4LS295B 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH·level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'I -2.6 mA 

Mil 12 mA 
loL LOW-level output current 

Com'I 24 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
5417 4LS295B 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 3.4 v 
VoH HIGH-level output voltage Vee= MIN, V1H= MIN, V1L= MAX, loH= MAX 

Com'I 2.4 3.1 v 
Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H =MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L=MAX 
loL = 12mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, l1=l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, v,L =MAX, Vo= 2.7V 20 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, V0 = 0.4V -20 µA 
LOW-level voltage applied 

1, 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 mA 
current3 

Condition 1 16 29 mA 
Ice Supply current4 (total) Vee= MAX 

Condition 2 17 33 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. ios is tested with Your= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with the outputs open, Ds and PE at 4.SV, and the Data inputs grounded under the following conditions: 

Condition 1: OE at 4.5V and a momentary 3V, then ground, applled to the Clock input. 
Condition 2: OE and Clock input grounded. 
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LOGIC PRODUCTS 

SHIFT REGISTER 54/74LS295B 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 

Min Max 

IMAX Maximum Clock frequency Waveform 1 30 

tPLH Propagation delay 
Waveform 1 

23 
tPHL Clock to output 30 

tpzH Enable time to HIGH level Waveform 2 26 

tpzL Enable time to LOW level Waveform 3 30 

tpHz Disable time from HIGH level Waveform 2, CL= 5pF 20 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 20 
NOTE 
Per Industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, lf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER 

tw Clock pulse width 

t, Setup time, Data to clock 

th Hold time, Data to clock 

t. Setup time, PE to clock 

th Hold time, PE to clock 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

TEST CONDITIONS 

Waveform 1 

Waveform 4 

Waveform 4 

Waveform 4 

Waveform 4 

54LS/74LS 

Min Max 

16 

20 

20 

20 

10 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

r-111MAX~ 

VM ~lw 1,M 

'PHLj l-•PLHI 

OE 

I.::~ ·: ,.------'--~-~-Hz-..-f --F o.sv 

0 -----, VM ,,.V_M ___ _ 0 

Waveform 1 Waveform 2 
VM • 1.5V tor 54174 and 5451745; VM • 1.3V for 54LS/74LS 

The shaded areas indicate when the input ia permitted to change tor predictable output performance. 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

~ ____ 1_-_v'M_pz_L""~ ... v-M _____ i-_:_~_LZ_,~ z1 SV 

Lo.sv 

Waveform 3 

PARALLEL ENABLE AND DATA 
SETUP AND HOLD TIMES 

Waveform 4 

""1.sv 
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LOGIC PRODUCTS 

SHIFT REGISTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

SWITCH POSITION 

Test Swltch1 Swltch2 

tpzH Open Closed 

lpzL Closed Open 

lpHz Closed Closed 

lpLZ Ctosed Closed 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr=Terminatlon resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1kn for 54174, 54Sl74S, Rx= 5kn for 54LSl74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

4·452 

54/7 4LS295B 

INPUT PULSE DEFINITIONS 

AMP(V) 

,__~~~~~-tw~~~~~~~ ov 
VM = 1.3V for 54LSl74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Puloe Width ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS174LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

PORT REGISTERS 

• Fully synchronous 
operation 

• Select from two data 
sources 

• Buffered, negative edge 
triggered clock 

DESCRIPTION 
This device is a high-speed Quad 2-Port 
Register. It selects 4 bits of data from two 

,...-
TYPICAL PROPAGATION 

TYPE 
DELAY 

74298 19ns 

74LS298 19ns 

sources (Ports) under the control of a com- ORDERING CODE 
mon Select input (S). The selected data is 
transferred to the 4-bit output register syn
chronous with the HIGH-to-LOW transi
tion of the Clock input (CP). The 4-bit reg
ister is fully edge triggered. The Data in
puts (1 0 and 11) and Select input (S) must be 
stable only one setup time prior to the 
HIGH-to-LOW transition of the clock for 
predictable operation. 

MODE SELECT
FUNCTION TABLE 

OPERATING INPUTS OUTPUTS 

PACKAGES 

Plastic DIP 

Ceramic DIP 

Flatpack 

COMMERCIAL RANGES 
Vee =5V :1: 5%; TA=o•c to+ 1o•c 

N74298N . N74LS298N 

54/7 4298, LS298 

Quad 2·Port Register 

TYPICAL SUPPLY CURRENT 
(TotaQ 

39mA 

13mA 

MILITARY RANGES 
Vcc=5V :1:10%;TA• -ss•cto +125°C 

S54LS298F 

S54LS298W 

MODE CP s lo 11 a. INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
Load I I I x L 
Source "O" I I h x H PINS DESCRIPTION 54174 54/74LS 

Load I h x I L All Inputs 1ul 1LSul 

Source "1" I h x h H All Outputs 10ul 10LSul 

H = HIGH voltage level NOTE 
h = HIGH voltage level one setup time prior to the Where a 54174 unit load (ul) is understood to be 40J£A l1H and - 1.6mA Ill• and a 54/74LS unit load (LSul) Is 20µA l1H and 

HIGH-to-LOW clock transition - 0.4mA l1L· 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the HIGH· 

to-LOW clock transition. 
X = Don't care 
I = HIGH·to·LOW clock transition. 

PIN CONFIGURATION LOGIC SYMBOL 

loa '1a 'ob l1b 

10 s 

11 CP 

a. ab 

15 14 

Vcc=Pln 1s 
GND= Pin 8 

LOGIC SYMBOL (IEEE/IEC) 

'oc '1c 'od '1d 
15 

14 

Cc ad 

13 

13 12 

12 
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LOGIC PRODUCTS 

PORT REGISTERS 

LOGIC DIAGRAM 

s 
(10) 

Vcc=Pln 18 
GND=Pln 8 

118 

(2) 

( ) • Pin Numberl 

loa 

(3) 

CP 

l1b 

(1) 

lob 

(4) 

o----t------1 R 

CP 

l1c 

(5) 

loc 

(9) 

CP 

l1d 

(6) 

54/74298, LS298 

'od 

(7) 

CP 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage -0.5 to -0.5 to -0.5 to -0.5 to 
v 

+5.5 +7.0 +5.5 +7.0 

l1N Input current -30 to -30to -30 to -30to mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state -0.5 to -0.5 to -0.5 to -0.5 to 
v 

+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74 54/74LS 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 

V1H HIGH-level Input voltage 2.0 2.0 v 

Mil +0.8 +0.7 v 
v,L LOW-level Input voltage 

Com'I +0.8 +0.8 v 

l1K Input clamp current -12 -18 mA 

loH HIGH-level output current -800 -400 p.A 

Mil 16 4 mA 
loL LOW-level output current 

Com'I 16 8 mA 

Mil -55 +125 -55 + 125 •c r,. Operating free-air temperature 
Com' I 0 70 0 70 ·c 
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LOGIC PRODUCTS 

PORT REGISTERS 54/7 4298, LS298 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74298 54/74LS298 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, v,H =MIN, v,L =MAX Mil 2.4 3.4 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.4 2.7 3.4 v 

Vee= MIN, Mil 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.4 0.35 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 -1.5 v 

Input current at maximum V1=5.5V 1.0 mA 
1, input voltage Vee= MAX 

V1=7.0V 0.1 mA 

V1=2.4V 40 p.A 
l1H HIGH-level input current Vee= MAX 

V1=2.7V 20 p.A 

l1L LOW-level input current Vee= MAX, V1 = 0.4V -1.6 -0.4 mA 

Short-circuit output Mil -20 -57 -20 -100 mA 
los current3 Vee= MAX 

Com'I -18 -57 -20 -100 mA 

Ice Supply current4 (total) Vee= MAX 39 65 13 21 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 °C. 
3. los Is tested with Vour= +0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured after applying a momentary 4.5V, followed by ground to the Clock input, with alt other inputs low and all outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4000 CL=15pF, RL=2k{J UNIT 

Min Max Min Max 

tPLH Propagation delay 
Waveform 1 

27 27 
tPHL Clock to output 32 32 

ns 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54/74 54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw Clock pulse width Waveform 1 20 20 ns 

t. Setup time, Data to Clock Waveform 2 15 15 ns 

th Hold time, Data to Clock Waveform 2 5 5 ns 

t. Setup time, Select to Clock Waveform 2 25 25 ns 

th Hold time, Select to Clock Waveform 2 0 0 ns 
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LOGIC PRODUCTS 

PORT REGISTERS 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

54/74298,1S298 

DATA SETUP AND HOLD TIMES 

Soro 

Q \ ____ T 
Waveform 2 

VM = 1.SV for 54174 and 545/745; VM = 1.3V for 54LSl74LS. 
The shaded ares indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

YIN 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
Rr =Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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INPUT PULSE DEFINITIONS 

.... ~~~~~-tw~~~~~~~ 
VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate PulaoWldth ITLH 

54174 3.0V 1MHz soons 7ns 

54LS/74LS 3.0V 1MHz SOOns 15ns 

545174$ 3.0V 1MHz SOOns 2.5ns 

AMP(V) 

ov 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

SHIFTER 

• Shifts 4 bits of data to 0, 
1, 2, 3 places under 
control of two select lines 

• 3-State outputs for bus 
organized systems 

• Alternate source 
AM25S10 

DESCRIPTION 

The '350 is a combination logic circuit that 
shifts a 4-bit word from o to 3 places. No 
clocking is required as with shift registers. 

The '350 can be used to shift any number 
of bits any number of places up or down 
by suitable interconnection. Shifting can 
be: 

1. Logical - with logic zeros filled in at 
either end of the shifting field. 

2. Arithmetic - where the sign bit is ex
tended during a shift down. 

3. End around - where the data word 
forms a continuous loop. 

The 3-State outputs are useful for bus in
terface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of the 
outputs. The outputs are in the HIGH im
pedance "off" state when OE is HIGH, and 
they are active when OE is LOW. 

PIN CONFIGURATION 

54/745350 

4-Bit Shifter With 3-State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74S350 7ns 71mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :!:5%;TA=O"Cto +70°C Vcc=SV :t10%;TA= -ss•cto +12s•c 

Plastic DIP N74S350N 

Ceramic DIP S54S350F 

Flat pack S54S350W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 

All Inputs 1Sul 4 
All Outputs 10Sul 

NOTE 
A 54/74S unit load (Sul) ls SOµA l1H and -2.0mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1 2 3 4 5 6 7 
3•1 10 

Z10 
11 2 

" 
15 

1.3 1.2 l.1 lo 11 12 13 
12 1 

S1 13 0 

10 So 
Z11 

•• 1 11 

Z12 
12 2 

" 
14 

13 OE 13 1 
Yo Y1 Y2 Y3 14 0 

Z13 
12 3~1 

15 14 12 11 13 2 12 
Z14 

14 1 " Vee= Pin 16 15 0 
GND= Pin 8 

Z15 
13 ,.1 

Z16 
14 2 

" 
11 

15 1 
16 0 
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LOGIC PRODUCTS 

SHIFTER 

LOGIC DIAGRAM 

l_3 

(1) 

(15) 

Yo 

Vee= Pin 16 
GND= Pin 8 
( ) =Pin Numbers 

FUNCTION TABLE 

OE 81 So 13 

H x x x 
L L L DJ 
L L H 
L H L 
L H H 

H =HIGH voltage level 
l =LOW voltage level 
X =Don't care 

x 
x 
x 

12 

x 
D2 
D2 
x 
x 

(ZJ =HIGH impedance (off) state 

'-2 
(2) 

11 

x 
D, 
D1 
D, 
x 

lo 

x 
Do 
Do 
Do 
Do 

On= HIGH or LOW state of referenced In input 

(14) 

Y1 

1_1 

x 
x 

D_, 
D_, 
D_, 

1_2 1_3 

x x 
x x 
x x 

D_2 x 
D_2 D_3 

'-1 
(3) 

Ya 

z 
DJ 
D2 
D, 
Do 

Y2 

z 
D2 
D1 
Do 
D_, 

Y1 Yo 

z z 
D1 Do 
Do D_, 

D-1 D_2 
.D-2 D_3 

54/745350 

10 11 12 so oe 
(4) (5) (6) (13) 

(11) 

LOGIC EQUATIONS 

Y 0 = Sa·S1 •10 + Sa•S1•L1 + Sa·S1·1-2+ So·S1•l_3 
Y1 = S0 ·S1·11 + S0·S1·10 + Sa·S1·1-1 + Sa·S1·l-2 
Y 2 = So·S1 •12 + S6•S1 ·11 + So·S1 ·lo+ So•S1 •L1 
Y3 = S0 ·S1 ·13 + S0 ·S1•12 + Sa·S1 ·11 + Sa·S1 ·lo 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 5.5 -0.5 to + 5.5 v 
l1N Input current -30 to +5 - 30 to +5 mA 

Vour Voltage applied to output in HIGH output state -0.5to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 
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LOGIC PRODUCTS 

SHIFTER 54/745350 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1H Input clamp current -18 mA 

Mil -2.0 mA 
loH HIGH-level output current 

Com' I -6.5 mA 

Mil 20 mA 
loL LOW-level output current 

Com'I 20 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
VIL= + 0.7V MAX for 545 at TA= + 125°C only. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74$350 

PARf:•METER 
Typ2 

UNIT 
Min Max 

Mil 2.4 v 
VoH HIGH-level output voltage Vee= MIN, V1H =MIN, VIL= MAX, loH =MAX 

Com'I 2.4 v 
Mil 0.54 v 

VoL LOW-level output voltage Vee= MIN, V1H =MIN, V1L =MAX, loL =MAX 
Com'I 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.2 v 

loZH 
Off-state output current, 

Vee= MAX, V0 =2.4V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V0 =0.5V -50 µA 
LOW-level voltage applied 

11 
Input current at maximum 

V cc= MAX, V1 = 5.5V 1.0 mA 
input voltage 

llH HIGH-level input current Vee= MAX, V1 = 2.7V 50 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.5V -2.0 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA 
current3 

Ice Supply current (total) Vee= MAX, VIN= OV 71 85 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= SV, TA= 2sac. 
3. los is tested with VouT = ~- O.SV and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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LOGIC PRODUCTS 

SHIFTER 54174$350 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54S/74S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2800 

Min Max 

tPLH Propagation delay 
Waveform 1 

10.5 
tPHL Data to output 10.5 

tPLH Propagation delay 
Waveform 1 

17 
tPHL Select to output 20 

tpzH Enable time to HIGH level Waveform 2 19.5 

tpzL Enable time to LOW level Waveform 3 21 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 8.0 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 15 

AC WAVEFORMS 

4·460 

PROPAGATION DELAY DATA (I) OR 
SELECT (S) TO OUTPUT 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

VM = 1.5V tor 54174 and 5451748; VM = 1.3V tor 54LS174LS 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

oe~vM fvM 

Waveform 2 

----~--t-p_z_L~--1----"'~,=1 
Y \ VM ~=t.5V 

. L 0.5V 

Waveform 3 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



LOGIC PRODUCTS 

SHIFTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

OE=~~:~OR l-f<v1,,Nf-.<H D.U.T. 1-V.foou'l-T-+-<O---k~ .. 
Rx D 

SWITCH POSITION 

Teat Swltch1 Swltch2 

lpzH Open Closed 

lpzL Closed Open 

lpHz Closed Closed 
lpLZ Closed Closed 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTER1STICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS lor value. 
Ar= Termination resistance snould be equal to Zour of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1kn tor 54174, 54S/74S, Rx= 5kn tor 54LS174LS. 
trLH• trHL Values should be less than or equal to the table entries. 

54/745350 

INPUT PULSE DEFINITIONS 

AMP(V) 

~~~~~~~tw~~~~~~~ OV 

VM = 1.3V for 54LS/74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude A1p. Rate PulH Width lfLH tTHL 4 
54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.Sns 
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LOGIC PRODUCTS 

SHIFTER 54/745350 

APPLICATIONS 

16·BIT SHIFT·UP 0, 1, 2, OR 3 PLACES 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

GNO =rt]_ 
L3 l.2 1-t ,.- S1 

,--...- So 

r° OE YO V1 

s 1 So 

So 

S1 

OE 

L L NO SHIFT 
L H SHIFT 1 PLACE 
H L SHIFT 2 PLACES 
H H SHIFT 3 PLACES 

J_ 
J_ 
J_ 
I 

10 11 

,, 

1 
1 l 

12 !3 l.3 L2 1-1 .--- S1 

.--- so 

Y3 r0 OE Yo V1 

±~ 
J_ 
i 

1 il 
10 •1 •2 13 1-3 t2 Lt 10 1, 12 13 i.3 1-2 Lt •o ,, 

,..------ S1 ,..------ 51 

,--- So r- So 

,, Y3 ro! OE Yo Y1 ,, Y3 r<' O< Yo Y1 ,, 

10 11 12 13 14 

8·BIT END AROUND SHIFT 0, 1, 2, 3, 4, 5, 6, 7 PLACES 

Cl 1 2 3 

T 
II 1 
J_J_ l 

l.3 1.2 !.1 10 11 12 13 
S1 

L3 '-2 Lt IQ It •2 13 ,----, 1.3 l-2 l-1 

52 51 Sa 

So 

S1 

s, 
s, 

r- S1 

,.--so 

r° OE Yo 

T L L L NOSHIF 
L L H SHIFT EN 
L H L SHIFT EN 
L H H SHIFT EN 

D AROUND 1 
D AROUND 2 
D AROUND 3 

H L L SHIFT END AROUND 4 O 
H L H SHIFT END AROUND 5 
H H l SHIFT END AROUND 8 
H H H SHIFT END AROUND 7 

V1 

r- S1 

,-so ,---1 so 

,, ,, r° OE 'fo.,, V1 ,, Y3 ~ OEvo 

-

13-BIT 2's COMPLEMENT SCALER 

s 1 So 
L L +6 
L H +4 
H L +2 
H H 
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u 11 10 9 

I J I 2 I 1 IQ It 12 13 fl 51 

So 

so _"'= ~o-•~'-o~~--~--..,..._. 
s, 

SCALE 
1/8 " " 10 

1 /4 
112 

8 7 6 5 

t.3 1.2 1., •o 11 12 13 
S1 

So 

V1 

4 5 6 7 

to 11 12 13 ,----, S1 
1.3 l-2 l-1 

,---1 So 

,, V3 rol OE Yo ,, 

4 3 2 , 

1.3 1.2 1., 10 11 12 13 
S1 

So 

12 13 

Y3 

" 

1 
10 1, 

,, 

1 
12 13 
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LOGIC PRODUCTS 

MULTIPLEXER 

• Inverting version of 
'LS153 

• Separate Enable for each 
section 

• Common Select inputs 
• See 'LS353 for 3·State 

version 
DESCRIPTION 
The 'LS352 Is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
eight sources under control of the com
mon Select Inputs (S0, S1). The two 4-input 
multiplexer circuits have individual active 
LOW Enables (E8 , Eb) which can be used to 
strobe the outputs independently. Out
puts (Y8 , Yb) are forced HIGH when the cor· 
responding Enables (E8 , Eb) are HIGH. 

The device is the logical lmplementaiion 
of a 2-pole, 4-posltion switch, where the 

54/74LS352 

Dual 4-Line To 1-Line Multiplexer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS352 15ns 6.2mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Yee-SY :t5%;TA•0°Cto + 70°C Vcc=SV z10%;TA= -ss•cto +12s•c 

Plastic DIP N74LS352N 

Ceramic DIP S54LS352F 

Flatpack S54LS352W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 10LSul 

position of the switch Is determined by Note: 
the logic levels supplied to the two Select Where a 54174LS unit load iLSul) is 20,.A i1H and -0.4mA '1L· 

inputs. The logic equations for the out-
puts are shown below. 

Ya= E.·(10.·S,·So+ l1a•S1·S0 
+ l2a•S1•So+ l30 •S1•So) 

Yb= Ebo(l0b·S1·S0+ 11b•S1·S0 
+ l2b•S1•So+ lab•S1•So) 

PIN CONFIGURATION 

The 'LS352 can be used to move data to a 
common output bus from a group of regis
ters. The state of the Select inputs would 
determine the particular register from 
which the data came. An alternative appli· 
cation is as a function generator. The de· 

LOGIC SYMBOL 

1 6 5 4 3 10 11 12 13' 15 

E1 '01 '11 '21 'a• 'ob '1b l2b 'ab Eb 

14 So 

Vcc=Pln 1& 
GND=PlnB 

vice can generate two functions or three 
variables. This is useful for implementing 
highly irregular random logic. 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

MULTIPLEXER 

LOGIC DIAGRAM 

e. loa l1a l2a 139 
(1) (8) (5) (4) (3) 

So lob 11b l2b lab Eb 

Vee= Pin 18 
GND=Pln 8 

(11) (12) (13) (15) 

FUNCTION TABLE 

SELECT INPUTS 

So S1 

x x 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

E 
H 
L 
L 
L 
L 
L 
L 
L 
L 

·54/74LS352 

INPUTS (a or b) OUTPUT 

lo 11 12 13 y 

x x x x H 
L x x x H 
H x x x L 
x L x x H 
x H x x L 
x x L x H 
x x H x L 
x x x L H 
x x x H L 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 7.0 -0.5 to+ 7.0 v 
l1N Input current -30to+1 - 30 to + 1 mA 

VouT Voltage applied to output in HIGH output state -0.5to +Vee -0.5to+Vcc v 
TA Operating free-air temperature range -55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 
54/74LS 

PARAMETER UNIT 
Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
loL LOW-level output current 

Com' I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
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LOGIC PRODUCTS 

MULTIPLEXER 54/74LS352 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating tree-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174LS352 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H =MIN, J Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

Vil= MAX, loH= MAX Com'I 2.7 3.4 v 

Vee= MIN, 
Mil 0.25 0.4 v 

Vol LOW-level output voltage V1H= MIN, 
lol= MAX Com'I 0.35 0.5 v 

Vil= MAX lol=4mA 74LS 0.25 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX V1= 7.0V 0.1 mA input voltage 

l1H HIGH-level input current Vee= MAX V1 = 2.7V 20 µ.A 

l1l LOW-level input current Vee= MAX V1= 0.4V -0.4 mA 

Short-circuit Mil -20 -100 mA 
las output current3 Vee= MAX 

Com'I -20 -100 mA 

Supply current Mil 6.2 10 mA 
lccl (total) Vee= MAX 

Com'I 6.2 10 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54174LS 

PARAMETER TEST CONDITIONS cl= 15pF, Rl =2kn UNIT 

Min Max 

tPlH Propagation delay Waveform 1 or 2 29 ns 
tPHl Select to output 38 

tPlH Propagation delay 
Waveform 2 

24 
tPHl Enable to output 32 ns 

--1 
tPlH Propagation delay 

Waveform 1 
20 

tPHl Data to output 26 
ns 
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LOGIC PRODUCTS 

MULTIPLEXER 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOfEM·POLE OUTPUTS 

Vee vcc 

RL 

YIN 
PULSE 

GENERATOR 
D.U.T. 

RT 0 

-::- -::- -::- -::-

DEFINITIONS 

AL::: Load resistor to Vee: see AC CHARACTERISTICS for value 
CL= Load capacitance includes Jrg and probe capacitance; see AC CHARACTERIS-

TICS for value. 

Ar= Termination resistance should be equal to lour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064. or equivalent 
trLH, 'THL Values should be less than or equal to the table entries. 

4-466 

54/74LS352 

WAVEFORM FOR NON·INVERTING OUTPUTS 

Waveform 2 

INPUT PULSE DEFINITIONS 

ITHL(lt) ITLHl!r) 

ITLH(lr) ITHL(tt) 

tw 

VM = 1.3V 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude j Rep. Rate J PulH Width 1 •rLH l •rHL 

54LSl74LS 3.0V l 1MHz 1 500ns 115ns 1 6ns 



LOGIC PRODUCTS 

MULTIPLEXER 

• Inverting version of 
'LS253 

• 3·State outputs for bus 
Interface and multlplex 
expansion 

• Common Select Inputs 
• Separate Output Enable 

Inputs 

DESCRIPTION 

The 'LS353 has two Identical 4-lnput multi· 
plexers with 3-State outputs which select 
two bits from eight sources selected by 
common Select Inputs (S0 , S1). When the 
Individual Output Enable (E'08 , E'0b) Inputs 
of the 4-lnput multiplexers are HIGH, the 
outputs are forced to a HIGH impedance 
(HIGH Z) state. 

The 'LS353 Is the logic Implementation of 
a 2-pole, 4-posltion switch; the position of 
the switch being determined by the logic 
levels supplied to the two Select inputs. 
Logic equations for the outputs are shown 
below: 

V.= OE8 •(1o8 •S1•So+ 110•S1•So 
+ l2a•S1 •So+ l3a•S1 ·So) 

Yb= 0Eb•(lob'S1·So+ 11b•S1•So 
+ 12b•S1·S0 + 13b·S1·S0 ) 

PIN CONFIGURATION 

54/74L5353 

Dual 4·1nput Multiplexer (3·State) 

TYPE 
TYPICAL PROPAGATION DELAY TYPICAL SUPPLY CURRENT 

(From Data) (Total) 

74LS353 12ns BmA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES I . MILITARY RANGES 

VccaSV :t5%;TA=0°C'°.+70°C I Vcc:SV :t10%;TA= -ss•cto +125°C 

Plastic DIP N74LS353N 

Ceramic DIP S54LS353F 
-· 

Flatpack S54LS353W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESClllPTION 

-·· 
All inputs .. 
All Outputs 

·-"M 
Note: 
54174LS unit load (LSul) ts 20,u.A l1H and ·~ 0 11mA l~L· 

All but one device must be in the HIGH im· 
pedance state to avoid high currents ex· 
ceeding the maximum ratings, if the out· 
puts of the 3-State devices u;e tied to
gether. Design of the OutpJt Enable aig· 
nals must ensure that there is no overiap. 

54174LS 

1LSui 

10LSui 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/iEC) 

1 8 5 4 3 10 11 12 13 15 

14 So 

Vee •Pin 1e 
QND•Plna 

I I 
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LOGIC PRODUCTS 

MULTIPLEXER 

LOGIC DIAGRAM 

OE• '01 111 121 

(1) (6) (5) (4) 

Vee .. Pin 1a 
GND=Pln 8 v, 

11 b l2b l3b i5Eb 

(11) (12) (13) (15) 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

INPUTS 

So s, lo 

x x x 
L L L 
L L H 
H L x 
H L x 
L H x 
L H x 
H H x 
H H x 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

1, 

x 
x 
x 
L 
H 
x 
x 
x 
x 

(Z) =HIGH impedance (off) state 

12 

x 
x 
x 
x 
x 
L 
H 
x 
x 

54/74LS353 

OUTPUT 
OUTPUT 

ENABLE 

13 OE y 

x H (Z) 
x L H 
x L L 
x L H 
x L L 
x L H 
x L L 
L L H 
H L L 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current - 30 to + 1 -30 to + 1 mA 

Vour Voltage applied to output in HIGH output state - 0.5 to +Vee - 0.5 to +Vee v 
TA Operating free-air temperature range - 55 to + 125 Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 
54/74LS 

PARAMETER UNIT 
Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
llK Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'I -2.6 mA 

Mil 4 mA 
loL LOW-level output current 

Com' I 8 mA 

Mil -55 + 125 'C 
TA Operating free-air temperature 

Com'I 0 70 'C 
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LOGIC PRODUCTS 

MULTIPLEXER 54/74LS353 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/74LS353 
PARAMETER TEST CONDITIONS1 

Typ2 
UNIT 

Min Max 

Vee= MIN, V1H =MIN, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

V1L= MAX, loH= MAX Com'I 2.4 3.1 v 

Vee= MIN, 
Mil 0.25 0.4 v 

VoL LOW-level output voltage V1H= MIN, loL= MAX Com'I 0.35 0.5 v 
V1L= MAX loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1H= MIN Va=2.7V 20 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vcc=MAX,V1H=MIN Vo=0.4V -20 µA 
LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX 1 V1= 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 µA 

l1L LOW-level input current Vee= MAX J V1= 0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -15 -100 mA 
current3 

l Condition 1 7 12 mA 
Ice Supply current4 (total) Vee= MAX 

Condition 2 8.5 14 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with Your= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured under the following conditions with the outputs open: Condition 1: All inputs grounded. Condirion 2: OE at 4.5V, atl inputs grounded. 

s. Vol= + 0.45V MAX for 54S at TA= + 12s~c only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!l 

Min Max 

tPLH Propagation delay 
Waveform 1 

25 

tPHL Data to output 20 

tPLH· Propagation delay 
Waveform 1 

45 

tPHL Select to output 32 

lpzH Output enable to HIGH level Waveform 2 23 

tpzL Output enable to LOW level Waveform 3 23 

tPHZ Output disable from HIGH level Waveform 2, CL= 5pF 41 

tPLZ Output disable from LOW level Waveform 3, CL= 5pF 27 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

MULTIPLEXER 

AC WAVEFORMS 

PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 

y 

Waveform 1 

54/74LS353 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

=1.5V 

Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Yee 

v,. 
GE=~~~~OR t-t<H-.--t D.U.T. 1-+o<>-<1~+----ot-.. 

Ry 

SWITCH POSITION 

Teet Swltch1 Swltch2 

lpzH Open Closed 

lpzL Closed Open 

Ip Hz Closed Closed 

1PLZ Closed Closed 

DEFINITIONS 

D 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour of pulse 

generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1kP. for 54174, 5451745, Rx= 5kn for 54LS174LS. 
trLH• tTHL Values should be less than or equal to the table entries. 

4-470 

~ti_" .. 
Lo.sv 

Waveform 3 

VM= 1.3V 

INPUT PULSE DEFINITIONS 

•w AMP(V) 

ov 

ITHL(ll) ITLH(lr) 

ITLH(lr) ITHL(ll) 

AMP(V) 

•w ov 
VM= 1.3V 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. R1t1 I PulH Wktth I •TLH I trHL 

54LSl74LS 3.0V l 1MHz l 500ns l 15ns l 6ns 



LOGIC PRODUCTS 

LATCH 54/74LS363 

Octal Transparent Latch With 3-State Outputs 

• B·bit transparent latch 
TYPE 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

• 3-State MOS compatible 
output buffers 

• Common Latch Enable 
input with hysteresis 

• Common 3-state Output 
Enable control 

DELAY 

74LS363 19ns 

ORDERING CODE 

COMMERCIAL RANGES 

(Total) 

42mA 

.• 
MILITARY RANGES • Independent latch and 

3-state buffer operation 
PACKAGES 

Vcc=SV :t5%;TA=o·c10 +ro•c Vee= sv :t 10%; TA= - ss•c to+ 12s•c 

DESCRIPTION 
The '363 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con-
trolled independently by Latch Enable (E) 

Plastic DIP 

Ceramic DIP 

LLCC 

N74LS363N 

S54LS363F 

S54LS363G 

and Output Enable (OE) control gates. INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
The data on the D inputs is transferred to 
the Latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the Data inputs while Eis HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µA ltH and - 0.4mA Ill 

problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS devices ideal for driving MOS memories or 
memories, or MOS microprocessors. The microprocessors with thresholds of 2.4V 
output HIGH level differs from the normal to 3.5V. 
3-state buffer by driving the output about 
1V closer to Vee• or to over 3.5V at mini- The active LOW Output Enable (OE) con
mum Vee· This feature makes these trols all eight 3-state buffers independent 

PIN CONFIGURATION LOGIC SYMBOL 

Vee 
13 14 17 18 

Do D1 D2 03 04 05 05 07 
11 E 

OE 

Oo a1 02 03 04 05 Os 07 

12 15 16 19 

Vee= Pin 20 
GNO= Pin 10 

of the latch operation. When OE is LOW, 
the latched or transparent data appears at 
the outputs. When OE is HIGH, the out
puts are in the HIGH impedance "off" 
state, which means they will neither drive 
nor load the bus. 

LOGIC SYMBOL (IEEE/IEC) 

EN TTL/MOS 
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LOGIC PRODUCTS 

LATCH 

LOGIC DIAGRAM 

Vcc=Pin20 
GND= Pin 10 

(1) 

Do 
(3) 

01 

01 
(4) 

MODE SELECT-FUNCTION TABLE 

03 
(8) 

INPUTS 
OPERATING MODES 

OE E 

Enable and read register 
L H 
L H 

Latch and read register 
L L 
L L 

Latch register and disable outputs 
H L 
H L 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the HIGH·tO·LOW enable transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 

(Z) = HIGH impedance "off" state 

Dn 

L 
H 

I 
h 

I 
h 

04 
(13) 

54/74L5363 

05 
(14) 

Ds 
(17) 

INTERNAL REGISTER 

L 
H 

L 
H 

L 
H 

07 
(18) 

(19) 

07 

OUTPUTS 

Oo-01 

L 
H 

L 
H 

(Z) 
(Z) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 - 0.5 to + 7.0 v 
l1N Input current - 30 to + 1 -30 to + 1 mA 

VouT Voltage applied to output in HIGH output state - 0.5 to +Vee - 0.5 to +Vee v 
TA Operating free-air temperature range -55to+125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nam Max 

Mil 4.5 5.0 5.5 v 
Yee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level Input voltage 

Com'I +0.8 v 
l1H Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'I -2.6 mA 

Mil 12 mA 
loL LOW-level output current 

Com'I 24 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
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LOGIC PRODUCTS 

LATCH 54/74LS363 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS' 
54/74LS363 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 3.45 v 
VoH HIGH-level output voltage Vee= MIN, V1H =MIN, Vil= MAX, loH =MAX 

Com'I 3.65 v 

Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H =MIN, lol= MAX 
Com'I 0.35 0.5 v 

Vil= MAX 
lol = 12mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, l1=.l1K -1.5 v 

lozH 
Off-state output current, 

V cc= MAX, Vil= MAX, Vo= 3.65V 20 µ.A 
HIGH-level voltage applied 

lozl 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 0.4V -20 µ.A 
LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1 = 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µ.A 

Ill LOW-level input current Vee= MAX, V1 = 0.4V -0.4 mA 

los 
Short-circuit output 
current3 Vee= MAX -30 -130 mA 

Ice Supply current (total) Vee= MAX, OE= 4.5V 42 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with VouT= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA= 25°C, Vee= 5.ov 

54LS/74LS 

PARAMETER TEST CONDITIONS Cl=45pF, Rl=667n UNIT 

Min Max 

tPlH Propagation deiay 
Waveform 1 

30 
tPHl Latch Enable to output 36 

ns 

tPlH Propagation delay 
Waveform 4 

23 
tPHl Data to output 27 

ns 

tPZH Enable time to HIGH level Waveform 2 28 ns 

tPZl Enable time to LOW level . Waveform 3 36 ns 

tPHZ Disable time from HIGH level Waveform 2, Cl= 5pF 20 ns 

tPLZ Disable time from LGW level Waveform 3, Cl= 5pF 25 ns 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw latch Enable pulse width Waveform 1 15 ns 

t. Setup time, Data to Latch Enable Waveform 5 0 ns 

th Hold time, Data to latch Enable Waveform 5 10 ns 
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LOGIC PRODUCTS 

LATCH 54/74LS363 

AC WAVEFORMS 

D 

E 

Q 

4·474 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

C:.1w-I 
~'PLHJ 

.._ _____ __,~rv_M ___ _ 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

\ YM -f,vM 

~·~1 l·-1 ... 
a ______ f"v-M------~ ~uv 

Waveform 2 

PROPAGATION DELAY DATA 
TOO OUTPUTS 

Waveform 4 

DATA SETUP AND HOLD TIMES 

E I 

Waveform 5 

VM= 1.5V tor 54174 and 54Sl74S; Vt.41•1.3V lor 54LS174LS 

The shaded areas indicate when the input ia permitted to change for 
predictable output performance, 



LOGIC PRODUCTS 

LATCH 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Yee 

PULSE 
Y1N You• 

GENEllATOll D.U.T. 

... 
.,,. .,,. .,,. .,,. 

SWITCH POSITION 

THI SWltch1 swtlch2 

lpzH Open Closed 

lpzL Closed Open 

IPHZ Closed Closed 

lpLZ Closed Closed 

DEFINITIONS 

D 

RL = Loed resistor to Vee: see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes jig and probe capacitance: see AC 

CHARACTERISTICS for value. 
Ar• Termination resistance shoukl be equal to Zour of Pulse 

Generators. 
D = Diodes are 1 N918, 1 N3084, or equivalent. 
Rx= 1kD for ~17•. ~Sl7•S. Rx=5kD lor ~LSl74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

54/74LS363 

INPUT PULSE DEFINITIONS 

AllP(V) 

,._~~~~~~1w~~~~~~~ OY 

VM= 1.3V for 54LSl74LS; VM= 1.5V tor all othe~ TTL families. 

INPUT PULSE llEOUlllEllENTS 
FAMILY 

AmpNtude llep.llale PulHWldlll ITLH ITHL 4 
5<117• 3.0V 1MHz 500na 7na 7na 

5•LSl74LS 3.0V 1MHz 500na 15ns ens 

~Sl74S 3.0V 1MHz 500na 2.5ns 2.5na 
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LOGIC PRODUCTS 

FLIP-FLOP 

• B·bit positive edge· 
triggered register 

• 3·State MOS compatible 
output buffers 

• Common Clock input with 

TYPE 

74LS364 

54/74LS364 

Octal D Flip·Flop With 3·State Outputs 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

SOM Hz 42mA 

hysteresis ORDERING CODE 
• Common 3-state Output 

Enable control 
• Independent register and 

3-state buffer operation 

DESCRIPTION 

The '364 is an 8-bit edge-triggered register 
coupled to eight 3-State output buffers. 

PACKAGES 

Plastic DIP 

Ceramic DIP 

LLCC 

COMMERCIAL RANGES MILITARY RANGES 
Vee = SV ± 5%; TA = 0°c to + 70°C Vee =SY ± 10%; TA = -ss0 c to+ 125°C 

N74LS364N 

S54LS364F 

S54LS364G 

The two sections of the device are con· INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

The register Is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip· 
flop's a output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

The 3·State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 

PIN CONFIGURATION 

4-476 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSl.il 

NOTE 
A 54/74LS unit load (LSul) is 20µA l1H and -0.4mA Ill· 

1V closer to Vee. or to over 3.5V at mini· 
mum Vee· This feaure makes these de· 
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. The active LOW Output Enable 
(OE) controls all eight 3-state buffers inde· 

LOGIC SYMBOL 

13 14 17 18 

Do D1 D2 03 D4 05 06 07 
11 CP 

OE 
Do a1 02 03 04 05 Q6 a1 

12 15 16 19 

Vee= Pin20 
GND= Pin 10 

pendent of the register operation. When 
OE is LOW, the data in the register ap
pears at the outputs. When OE is HIGH, 
the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

FLIP-FLOP 

LOGIC DIAGRAM 

Do D1 D2 03 

(3) (4) (7) (8) 

CP 
(11) 

Vcc=Pln20 
GND= Pin 10 

ot 
(1) 

Oo 01 02 03 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register 
L I 
L I 

Latch register and disable outputs H I 
H I 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 

(Z) =HIGH impedance "off" state 
I =LOW-to-HIGH clock transition 

54/74LS364 

04 05 Ds 07 

(13) (14) (17) (18) 

(15) 

05 Os 07 

OUTPUTS 
INTERNAL REGISTER 

Dn Oo-01 

I L L 
h H H 

I L (Z) 
h H (Z) 

--

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 - 0.5 to+ 7.0 v 
l1N Input current - 30 to + 1 - 30 to + 1 mA 

Vour Voltage applied to output in HIGH output state - 0.5 to +Vee -0.5to +Vee v 
TA Operating free-air temperature range -55to+125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1H Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'! -2.6 mA 

Mil 12 mA 
loL LOW-level output current 

Com'I 24 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

4-4n 
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LOGIC PRODUCTS 

FLIP·FLOP 54/74LS364 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS384 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 3.45 v 
VoH HIGH-level output voltage Vee= MIN, V1H=MIN, V1L=MAX, loH=MAX 

Com'I 3.65 v 
Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H =MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL= 12mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11 = l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1L= MAX, Vo: 3.65V 20 ,,A 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN, Vo=0.4V -20 ,,A 
LOW-level voltage applied 

1, 
Input current at maximum 

Vee= MAX, V1=7.0V 0.1 mA 
Input voltage 

l1H HIGH-level Input current Vee= MAX, V1=2.7V 20 ,,A 

l1L LOW-level Input current Vee= MAX, v, = 0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 mA 
current3 

Ice Supply current (total) Vee= MAX, OE= 4.5V 42 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value speclfled under recommended operating conditions for the applicable type. 
2. Alt typical values are at Vcc=5V, TA=25°C. 
3. los Is tested with Vour= + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25"C, Vee=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 667rl UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 1 35 MHz 

IPLH Propagation delay Waveform 1 33 
tPHL Clock to output 34 

ns 

tpzH Enable time to HIGH level Waveform 2 28 ns 

lpzL Enable time to LOW level Waveform 3 36 ns 

lpHz -Disable time from HIGH level Waveform 2, CL= 5pF 18 ns 

lpLZ Disable time from LOW level Waveform 3, CL= 5pF 24 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on Ir, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vee=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

lw Clock pulse width Waveform 1 15 ns 

t. Setup time, Data to clock Waveform 4 20 ns 

th Hold time, Data to clock Waveform 4 0 ns 
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LOGIC PRODUCTS 

FLIP-FLOP 

AC WAVEFORMS 

CP 

Q 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

Waveform 1 

3-STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 3 

54/74LS364 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\ VM I VM 

~-lpzH-,-1_,PHz-1 .. I --!=.. o.sv 
0 _______ _,,,.V-M-------~ • 1.5V 

Waveform 2 

DATA SETUP AND HOLD TIMES 

Waveform 4 

VM = 1.5V for 54/74 and 54$1745, VM = 1.3V for 54LS/74LS. 

The shaded areas indicate when the mput is permitted to change for predictable output performance 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Yee 

V1N Your 

GE:~~!~oR 1-~~o-I D.U.T. 1--+<>+----+-1<'.1 ..... 

D 

SWITCH POSITION 

Te1t Swltch1 Swltch2 

lpzH Open Closed 

lpzL Closed Open 

Ip Hz Closed Closed 
tpLZ Closed Closed 

DEFINITIONS 
RL. Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL =s Load capacitance Includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr =i:: Termination resistance should be equal to Zour of Pulse 

Generators. 
0 •Diodes are 1N918, 1N3064, or equivalent. 
Rx• 1 kO for 54/74, 545174S, Rx• 5k0 for 54L5174LS. 
trLH• trHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

VM 

'-------~tw•~-----~ 

VM = 1.3V tor 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

AmpHtude Rep. R•le PulooWldth ITLH 

54174 3.0V 1MHz 500ns 7ns 

54L5174LS 3.0V 1MHz 500ns 15ns 

545174S 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

ITHL 

7na 

6na 

2.5ns 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

FUNCTION TABLE, '365A, '366A 

INPUTS OUTPUTS 

OE, OE2 I y y 

L L L L H 
L L H H L 
x H x (Z) (Z) 

H x x (Z) (Z) 

FUNCTION TABLE, '367A, '368A 

INPUTS 

OE I 

L L 
L H 
H x 

L = LOW voltage level 
H =HIGH voltage level 
X = Don't care 

(Z) = HtGH impedance (off) state 

OUTPUTS 

y y 

L H 
H L 
(Z) (Z) 

PIN CONFIGURATION 

'385A 

4-480 

'365A, '367A Hex Buffer/Driver (3-State) 
'366A, '368A Hex Inverter Buffer (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74365A, 367A 10ns 65mA 

l4LS365A,367A 10ns 14mA 

74366A, 368A 9ns 59mA 

74LS366A, 368A 10ns 12mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = 5V ± 5%; TA = O'C to + 70'C Vee = 5V ± 10%; TA = -55'C lo + 125'C 

N74365AN • N74LS365AN 

Plastic DIP 
N74366AN • N74LS366AN 
N74367AN • N74LS367AN 
N74368AN • N74LS368AN 

Plastic so N74LS365AD • N74LS367AD 
N74LS368AD 

S54365AF • S54LS365AF 

Ceramic DIP S54366AF • S54LS366AF 
S54367AF • S54LS367AF 
S54368AF • S54LS368AF 

S54365AW • S54LS365AW 

Flatpack 
S54366AW • S54LS366AW 
S54367AW • S54LS367AW 
S54368AW • S54LS368AW 

LLCC 
S54LS365AG 
S54LS367AG 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 20ul 30LSul 

NOTE 
Where a 54174 unit load (ul) 1s understood to be 40µA 11H and 1.6mA IJL and a 54/74LS unit load (LSul) 1s 20µA l1H 

and 0.4mA Ill· 

'388A '387A '388A 



LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

LOGIC SYMBOL 

'385A '388A '387A '388A 

4 
LOGIC SYMBOL (IEEE/IEC) 

'385A '388A '387A '388A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS J 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5 to -0.5 to -0.5to -0.5 to v 
+5.5 +7.0 +5.5 +7.0 

l1N Input current ,-30 to -30to -30to -30 to mA 
+5 +1 +5 +1 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5to -0.5to -0.5to v 
+Vee +Vee +Vee +Vee 

r ... Operating free-air temperature range -55to+125 Oto70 ·c 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mii 
Vee Supply voltage 

Com'I 

V1H HIGH·level Input voltage 

Mil 
VIL LOW-level input voltage 

Com' I 

l1K Input clamp current 

Mii 
loH HIGH-level output current 

Com'I 

Mii 
loL LOW-level output current 

Com'I 

Mii 
TA Operating free-air temperature 

Com'I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

Y1N YouT 

GE=~~~OA t-IO+--i D.U.T. t--I0+---4.-«J~ 

D 

SWITCH POSITION 

THI SwHch1 Swltch2 

lpzH Open Closed 
lpzL Closed Open 

lpHz Closed Closed 

'e.bl Closed Closed 

DEFINITIONS 
RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL• Load capacitance includes Jig and probe capacitance; see AC 

CHARACTERISTICS lor value. 
Ry• Term1n1tlon reslatance should be equal to Zour of Pulee 

Generators. 
D •Diodes are 1N918, 1N306', or equlv11ent. 
Rx• 1kD for 54/74, 54S/74S, Rx. 5kD for 54LSl74LS. 
ITLH• trHL Values should be less than or equal to the table entries. 

4-482 

Min 

4.5 

4.75 

2.0 

-55 

0 

54174 54174LS 
UNIT 

Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-2.0 -1.0 mA 

-5.2 -2.6 mA 

32 12 mA 

32 24 mA 

+ 125 -55 + 125 •c 
70 0 70 •c 

INPUT PULSE DEFINITIONS 

------•w-----.. AMP (Y) 

i-------•w·-----~ ov 

VM z 1.3V for S.LSl74LS; VM :z 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

AmpNtude Rep, Rale PuleaWldtlt lTLH 'THL 

54174 3.0V 1MHz !00n1 7n1 7n1 

54LSl74LS 3.0V 1MHz !00n1 15na Bns 

54S/74S 3.0V 1MHz !00n1 2.5na Una 



LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unlees otherwise noted.) 

54174385A, '388A, 54174LS386A, '388A, 
PARAMETER TEST CONDITIONS' '387A, '388A '387A, '388A UNIT 

Min Typa Max Min Typl Max 

VoH 
Vee= MIN, V1H= MIN, Mil 2.4 3.3 2.4 3.3 v 

HIGH·level output voltage 
VIL= MAX, loH = MAX Com'I 2.4 3.1 2.4 3.1 v 

Vee= MIN, Mil 0.4 0.25 0.4 v 
Vol LOW·level output voltage V1H=MIN, 

loL=MAX 
Com' I 0.4 0.35 0.5 v 

V1L=MAX loL= 12mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off·atate output current, Vee= MAX, V1H= MIN, V1L= MAX, 

40 20 p.A HIGH·level voltage applied Vo=2.4V 

lozL 
Off-state output current, Vee= MAX, V1H=MIN, V1L=MAX, -40 -20 p.A 
LOW·level voltage applied Vo=0.4V 

Input current at maximum V1=5.5V 1.0 mA 
11 Input voltage Vee= MAX 

V1=7.0V 0.1 mA 

V1=2.4V 40 ,,.A 
l1H HIGH·level Input current Vee= MAX 

V1=2.7V 20 p.A 

I inputs, V1=0.5V 

Either OE Input at 2.0V 

Does not apply to -40 -20 ,,.A 
l1L LOW-level Input current Vee= MAX 'LS365A or 'LS367A 

I inputs V1=0.4V 
-1.6 -0.4 mA 

Both OE inputs at 0.4V 

OE Inputs V1=0.4V -1.6 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -30 -130 mA current3 

Supply current4 (total) 
'365A, '367A 65 85 14 24 mA 

Ice Vee= MAX 
'366A, '368A 59 77 12 21 mA 

NOTES 
1. For condltlon11hown as MIN or MAX, uee the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee s 5V, TA• 25•c. 
3. los 11 teated with Yours + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the 1hort circuit should not exceed one 

aecond. 
4. Meaaura Ice with Data inputs grounded and Output Enable Inputs at 4.5V. 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54174 54LSl74LS 

PARAMETER TEST CONDITIONS CL= 50pF, RL • 4000 CL=4SpF, RL=8670 UNIT 

Min Max Min Max 

IPLH Propagation delay Waveform 1, '366A, '368A 17 15 
ns 

Ip~ 16 18 

IPLH Propagation delay Waveform 2, '365A, '367A 
16 16 

IPHL 22 22 
ns 

lpzH Enable to HIGH Waveform 3 35 35 ns 

'365A, '367A 37 40 ns 
IPZL Enable to LOW Waveform 4 

'366A, '368A 37 45 ns 

'365A, '367A 11 30 ns 
lpHz Disable from HIGH Waveform 3, CL= 5pF 

'366A, '368A 11 32 ns 

IPLZ Disable from LOW Waveform 4, CL= 5pF 27 35 ns 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 
VM = 1.3V for 54LSf74LS, VM = 1.5V for all other TTL families 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 

• 8-bit transparent latch 
'373 

• 8-bit positive, edge· 
triggered register - '374 

• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 
The '373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

54/74LS373, 54/74LS374, S373, S374 

'373 Octal Transparent Latch With 3-State Outputs 
'374 Octal D Flip-Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS373 19ns 24mA 

74S373 10ns 105mA 

74LS374 19ns 27mA 

74S374 Bns 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee ~ 5V ± 5%; TA ~ O"C to+ 70"C Vee ~ 5V ± 10%; TA ~ -55°C to+ 125°C 

Plastic DIP 
N74LS373N • N74S373N 
N74LS374N • N74S374N 

Plastic SO 
N74LS373D • N74S373D 
N74LS374D • N74S374D 

Ceramic DIP S54LS373F • S54S373F 
S54LS374F • S54S374F 

LLCC S54S374G 
S54LS373G • S54LS37 4G The data on the D inputs are transferred to 

the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 40DmV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 

PIN CONFIGURATION 

'373 

'374 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 10Sul 30LSul 
NOTE 

Where a 541745 unit load (Sul) is 50µA l1H and - 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA IJL· 

are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The '374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

LOGIC SYMBOL 

'373 
3 .. 1 • 13 u 

o, o, o, o, o, o, 

' • . • " " .. " Vee •Pin 20 
QND• Pin 10 

'374 

' . 7 • " .. " .. 

OE 
0 0 0 1 0 2 o3 o4 0 5 a, 

2 5 I t 12 15 11 ti 

Vee •Pin 20 
OND•Pln 10 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

LOGIC SYMBOL (IEEE/IEC) 

'373 '374 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

The 3·State output buffers are designed to all eight 3-State buffers independent of 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, 
memories, or MOS microprocessors. The the data in the register appears at the out· 
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

the HIGH impedance "off" state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM, '373 

Yee •Pin 20 
GNO•Pln 10 

Ol 
(1) 

Do 
(3) 

LOGIC DIAGRAM, '374 

Vee •Pin 20 
GND•Pln 10 

CiE 
(1) 

Do 
(3) 

o, 

01 

01 
(4) 

MODE SELECT-FUNCTION TABLE, '373 

OPERATING MODES 
OE 

Enable and read register L 
L 

Latch and read register 
L 
L 

Latch register and disable outputs H 
H 

MODE SELECT-FUNCTION TABLE, '374 

OPERATING MODES 

Load and read register 

Load register and disable outputs 

H =HIGH vo!taG-8 teve! 
h = H!GH voltage 

HiGH-to-LOW 
L = LOW voltage level 

4-486 

OE 

L 
L 

H 
H 

INPUTS 

E 

H 
H 

L 
L 

L 
L 

INPUTS 

CP 

1 
1 

I 
1 

Dn 

L 
H 

I 
h 

I 
h 

Dn 

I 
h 

I 
h 

D5 
(14) 

(15) 

05 

D5 
(14) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

L 
H 

INTERNAL REGISTER 

L 
H 

L 
H 

o, 
(1n 

De 
(17) 

(16) 

o, 

0., 
(Ill 

(19) 

07 

D7 
(16) 

(19) 

07 

OUTPUTS 

Oo-01 

L 
H 

L 
H 

(Z) 
(Z) 

OUTPUTS 

Oo-01 

L 
H 

(Z) 
(Z) 

I =LOW voltage level one set~p time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OE transition 

(Z)= HIGH impedance "off" state 
I = LOW-to-HIGH clock transition 



LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74$ UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+7.0 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

VouT Voltage applied to output in HIGH output state. 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54174LS 54/74$ 
PARAMETER UNIT 

Min Nam Max Min Nam Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 4 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
llK Input clamp current -18 -18 mA 

Mil -1.0 -2.0 mA 
loH HIGH-level output current 

Com' I -2.6 -6.5 mA 

Mil 12 20 mA 
loL LOW-level output current 

Com'I 24 20 mA 

Mil -55 + 125 -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 0 70 ·c 
NOTE 
V1L = + 0.7V MAX for 545 at TA= + 125'e only. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74LS373, 374 54/74S373, 374 

UNIT 
Min Typ2 Max Min Typ2 Max 

Vee= MIN, V11;=MIN, V1l=MAX, Mil 2.4 3.4 2.4 3.0 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.4 3.1 2.4 3.1 v 

Vee= MIN, 
Mil 0.25 0.4 0.54 v 

Vol LOW-level output voltage V1H= MIN, 
lol= MAX 

Com' I 0.35 0.5 0.5 v 
V1l=MAX lol=12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.2 v 
Off-state output current, Vee= MAX, V0 =2.7V 20 µA 

lozH HIGH-level voltage applied V1H=MIN Vo=2.4V 50 µA 

Off-state output current, Vee= MAX, V0 =0.4V -20 µA 
lozl LOW-level voltage applied V1H= MIN V0 =0.5V -50 µA 

Input current at maximum V1=7.0V 0.1 mA 
1, input voltage Vee= MAX 

V1=5.5V 1.0 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 50 µA 

V1=0.4V -0.4 mA 
Ill LOW-level input current Vee= MAX 

V1=0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 -40 -100 mA 
current3 

lecz OE=4.5V 'LS373 24 40 mA 

leeL OE=OV 'S373 105 160 mA 

lccz 0E=4.5V 'LS374 27 40 mA 

Ice Supply current (total) Vcc=MAX 
lccl 

All inputs 'S374 102 140 mA 
grounded 

lccz CP, OE= 4.5V 'S374 
D inputs= GND 

131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 2s•c. 
3. las is tested with Vour= + 0.5Vand Vee~ Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sec

ond. 
4. Vol= + 0.45V MAX for 545 at TA= + 12s•e only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS 54/74S 

PARAMETER TEST CONDITIONS CL=45pF, RL=6670 Cl=15pF, RL=2800 UNIT 

Min Max Min Max 

IMAX Maximum clock frequency Waveform 6, '374 35 75 MHz 

tPLH Propagation delay 
Waveform 1, '373 30 14 

tPHl Latch Enable to output 30 18 
ns 

tPLH Propagation delay 
Waveform 4, '373 

18 12 
tPHL Data to output 18 12 

ns 

tPLH Propagation delay 
Waveform 6, '374 28 15 

IPHL Clock to output 28 17 
ns 

tpzH Enable time to HIGH level Waveform 2 28 15 ns 

tpzL Enable time to LOW level '373 36 18 
Waveform 3, ,374 28 18 

ns 

tPHZ 
Disable time from HIGH 

Waveform 2, CL= 5pF 20 9 level ns 

tpLZ 
Disable time from LOW 

Waveform 3, Cl= 5pF 25 12 level ns 

NOTE 
Per Industry convention, fMAX Is the worst case value of the maximum device operating frequency with no constraints on tr, t1. pulse width or duty cycle. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

AC WAVEFORMS 

D 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE ____ J __ :_:_ZL-1 [_::,_I 
a ~ ... v_M ______ ~·1.SV 

Lo.sv 
Waveform 3 

DATA SETUP AND HOLD TIMES 

CP 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

.---11,IMAXl---

,~~~H)-~~~L) =i VM ~ 
___ i:_tp_H_•1 _ -1--.~, 1-----

Q '\\vM f vM 

Waveform 5 Waveform 8 

DATA SETUP AND HOLD TIMES 

Waveform 7 

VM = 1.5V tor 54f74 and 545/745, VM = 1.JV for 54LS/74LS. 
The shaded areas Indicate when !he Input Is permitted to change for predictable oUtput performance. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74L5374, 5373, 5374 

AC SETUP REQUIREMENTS TA= 25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

lw(H) Latch Enable pulse width Waveform 1, '373 
lw(L) 

Is Setup time, Data to Latch Enable Waveform 5, '373 

th Hold time, Data to Latch Enable Waveform 5, '373 

lw(H) Clock pulse width Waveform 6, '374 
lw(L) 

ts Setup time, Data to Clock Waveform 7, '374 

th Hold time, Data to Clock Waveform 7, '374 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

SWITCH POSITION 

Test Switch1 Switch 2 

tpzH Open Closed 

1PZL Closed Open 

1PHZ Closed Closed 

tpLz Closed 'Closed 

DEFINITIONS 

RL =Load resistor to Vee: see AC CHARACTERISTICS tor value 
CL= Load capacitance includes pg and probe capacitance: see AC 

CHARACTERISTICS for value 
Ar= Termination resistance shou!d be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent 
Rx= 1kn for 54174, 54Sl74S. Rx= 5kn for 54LS174LS 
trLH· trHL Values should be less than or equal to the table entries 
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54/74LS 54/74S 
UNIT 

Min Max Min Max 

15 6 
15 7.3 

ns 

5 0 ns 

20 10 ns 

15 6 
15 7.3 

ns 

20 5 ns 

0 2 ns 

INPUT PULSE DEFINITIONS 

AMP (V) 

ov 
VM = 1.3V for 54LSl74LS: VM = 1 5V tor all Other TTL lamil1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$174$ 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

LATCH 

• Quad transparent latch 
• Complementary outputs 

DESCRIPTION 

The '375 has two Independent 2-blt trans
parent latches. Each 2-blt latch Is con
trolled by an active HIGH Enable Input (E). 
When E Is HIGH, the data enters the latch 
and appears at the Q output. The Q out
puts follow the Data Inputs as long as E Is 
HIGH. The data on the D Inputs one setup 
time before the HIGH-to-LOW transition of 
the enable will be stored In the latch. The 
latched output remains stable as long as 
the enable Is LOW. 

PIN CONFIGURATION 

54/74LS375 

Quad Bistable Latch 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS375 12ns 6.3mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vee = 5V ± 5%; TA = O'C to + 70°C Vee = 5V ± 10%; TA = -55°C to + 125°C 

Plastic DIP N74LS375N 

Plastic SO N74LS375D 

Ceramic DIP S54LS375F 

Flatpack S54LS375W 

LLCC S54LS375G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74LS 

Do-Da Inputs 1LSul 

Eo.1. E2-3 Inputs 4LSul 4 
All Outputs 10LSul 

NOTE 
A 54174LS unit load (LSul) Is 20µA l1H and - 0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

15 

12 E2.3 

Do Oo 01 a1 02 !S2 03 ca 

6 11 10 13 14 

Vcc=Pln1& 
GND=Pln8 
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LOGIC PRODUCTS 

LATCH 

LOGIC DIAGRAM (Each Latch) 

,]~J' 
E D 

54/74LS375 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 

Data Enabled 

Data Latched 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

INPUTS 

E 

H 
H 

L 

OUTPUTS 

D a a 
L L H 
H H L 

x q q 

q = Lower case letters indicate the state of referenced output one setup time prior to 
the HIGH·to-LOW Enable transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage - 0.5 to + 7.0 - 0.5 to + 7.0 v 
l1N Input current -30 to + 1 -30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 ·c 
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LOGIC PRODUCTS 

LATCH 54/74LS375 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS375 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 2.5 3.5 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.7 3.5 v 
Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H =MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11 = l1K -1.5 v 
Input current at maximum D0-D3 inputs 0.1 mA 

11 input voltage Vee= MAX, V1=7.0V 
Eo-1, E2_3 inputs 0.4 mA 

Do-D3 Inputs 20 µA 
l1H HIGH-level input current Vee= MAX, V1=2.7V 

Eo-1 , E2_3 inputs 80 µA 

D0-D3 inputs -0.4 mA 
Ill LOW-level input current Vee= MAX, V1=0.4V 

Eo-1. E2_3 inputs -1.6 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA current3 

Ice Supply current• (total) Vcc=MAX 6.3 12 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AH typical values are at Vcc=5V, TA=25°C. 
3. las is tested with Vour = + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Test tee with all inputs grounded and all outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kll UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 

27 
tPHL Data to a output 17 

ns 

tPLH Propagation delay 
Waveform 2 20 

tPHL Data to Q output 15 
ns 

tPLH Propagation delay 
Waveform 3 

27 
tPHL . Enable to Q output 25 

ns 

tPLH Propagation delay 
Waveform 3 

30 
tPHL Enable to Q output 15 

ns 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw Enable pulse width Waveform 3 20 ns 

t. Setup time, Data to Enable Waveform 4 20 ns 

th Hold time, Data to Enable Waveform 4 0 ns 

4.493 

4 



LOGIC PRODUCTS 

LATCH 54/74LS375 

AC WAVEFORMS 

PROPAGATION DELAY DATA 
TOQOUTPUTS 

Waveform 1 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 2 
VM = 1.5V for 54/74 and 54S/74S; VM = 1.3V for 54LSl74LS. 

The shaded areas indicate when the input is permitted to change tor predictable output performance. 

D 

E 

Q 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 3 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Vee 

VfN 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Rr=Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Vatues should be less than or equal to the table entries. 
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D 

E 

DATA SETUP AND HOLD TIMES 

Waveform 4 

INPUT PULSE DEFINITIONS 

1+-~~~~~1w·~~~~~-...i 

VM = 1.3V tor 54LSl74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rehl PulHWldth ITLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

545174S 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

ITHL 

7ns 

Sns 

2.5ns 



LOGIC PRODUCTS 

FLIP·FLOP 54/74LS377 

Octal D Flip-Flop With Clock Enable 

• Ideal for addressable 
register applications 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

• Clock Enable for address 
and data synchronization 
applications 

• Eight edge-triggered D 

74LS377 40MHz 

f llp-flops ORDERING CODE 
• Buffered common clock 

PACKAGES 
COMMERCIAL RANGES 

(Total) 

20mA 

MILITARY RANGES 
• Slim 20-pin plastic and 

ceramic DIP packages 
Vee = sv ± 5%; TA = 0°c to + 10°c Vee = sv ± 10%; TA = --ss 0 c to+ 12s0 c 

• See '273 for Master Reset 
version 

• See '373 for transparent 
latch version 

• See '374 for 3-state 
version 

Plastic DIP 

Plastic SO 

Ceramic DIP 

N74LS377N 

N74LS377D 

S54LS377F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 

The '377 has eight edge-triggered, D·type 
flip-flops with Individual D Inputs and Q 
outputs. The common buffered Clock (CP) NOTE 

PINS 

All 

All 

DESCRIPTION 

Inputs 

Outputs 

input loads all flip-flops simultaneously, A 54/74LS unit load (LSul) is 20•A llH and -0.4mA Ill· 

when the Clock Enable (CE) is LOW. 

The register is fully edge triggered. The 
state of each D input, one setup time 

54/74LS 

1LSul 

10LSul 

before the LOW-to-HIGH clock transition, flop's Q output. The CE input must be LOW-to-HIGH clock transition for predict-
is transferred to the corresponding flip- stable only one setup time prior to the able operation. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

a 4 7 • 13 14 17 11 

Do D1 Dz 
11 CP 

Da D4 D1 De D1 

Cl 
Do 01 02 03 04 o, o, 07 

• 12 11 11 ,. 
Yee •Pin 20 
QND•Pln 10 
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LOGIC PRODUCTS 

FLIP·FLOP 

LOGIC DIAGRAM 

Vee •Pin 20 
OND•Pln 1C 
( ) •Pin Numbers 

D1 
(4) 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
CP 

Load "1" I 

Load "O" I 

Hold (do nothing) 
I 
x 

INPUTS 

CE 

I 

I 

h 
H 

OUTPUTS 

o. a. 
h H 

I L 

x no change 
x no change 

D5 
(14) 

De 
(17) 

· 54/74lS377 

Dr 
(11) 

H = HIGH voltage level steady state. 
h =HIGH voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
L = LOW voltage level steady state. 
I = LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 
I = LOW·to·HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5to +7.0 -0.5 to +7.0 v 
l1N Input current -30to +1 -30to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5to+Vcc -0.5to +Vee v 
TA Operating free-air temperature range -5510 +125 Oto 70 •c 
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LOGIC PRODUCTS 

FLIP-FLOP 54/74LS377 

RECOMMENDED OPERATING CONDITIONS 

54174LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 

VIH HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com' I +0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 4 
TEST CONDITIONS1 

54/74LS377 
PARAMETER 

Typ2 
UNIT 

Min Max 

Vee= MIN, v,H=MIN, v,L=MAX, Mil 2.5 3.5 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.5 v 

Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H=MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L=MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 v 

1, 
Input current at maximum 

Vee= MAX, V1 = 7.0V 0.1 mA input voltage 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 µA 

Ill LOW-level input current Vee= MAX, v,=0.4V -0.4 mA 

los 
Short-circuit o~tput 

Vee= MAX -20 -100 mA current3 

Supply current• (total) 1 lccH Outputs HIGH 18 28 mA 
Ice Vee= MAX 

l lccL Outputs LOW 22 35 mA -
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
2. All typical values are at Vcc=5V, TA=2s·c. 
3. los Is tested with Your= + 0.5V and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54LSl74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k() UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 1 30 MHz 

tPLH Propagation delay 
Waveform 1 27 

tPHL Clock to output 27 
ns 

NOTE 
Per Industry convention, tMAX is the worst case value of the maximum device operating frequency with no constraints on tr, 11. pulse width or duty cycle 
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LOGIC PRODUCTS 

FLIP·FLOP 54/74LS377 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

lw(L) Clock pulse width (LOW) 

'· Setup time, Data to CP 

th Hold time, Data to CP 

Is Setup time, CE to CP 

th Hold time, CE to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

TEST CONDITIONS 

Waveform 1 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

54LSl74LS 

Min Max 

20 

20 

5 

20 

5 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

UNIT 

ns 

ns 

ns 

ns 

ns 

Dn~--c th 

CE YM 

CP 

Waveform 1 W1waform2 

YM = 1.SY for 5'1174 and 541745; YM =UY for 5'LSl74LS. 
The shaded areas Indicate when the Input is pe'rmltted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

vcc Vee 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS tor value. 
Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS tor value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 
O =Diodes are 1N916, 1N3064, or equivalent. 
trLH· trHL Values should be less than or equal lo the table entries. 
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INPUT PULSE DEFINITIONS 

i--~~~~~tw~~~~~--i 

..... ~~~~~1w·~~~~~-..i 

VM • 1.3V for 54L$174LS; VM = 1.5V tOr all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Ampltude Rop. Roto PulffWllllll ITLH 

54/74 3.0Y 1MHz SOOna 7na 

5'LSl74LS 3.0V 1MHz 500na 15ns 

545174$ 3.0Y 1MHz SOOn1 2.5n1 

AMP IV) 

ov 

ITHL 

7na 

8n1 

2.5n1 



LOGIC PRODUCTS 

FLIP-FLOP 

• Ideal for addressable 
register applications 

• Six edge-triggered D 
flip.flops 

• Buffered common clock 
• Clock Enable for address 

and data synchronization 

TYPE 

74LS378 

54/74LS378 

Hex D Flip·Flop With Clock Enable 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

40MHz 15mA 

applications ORDERING CODE 
• See '174 for Master Reset 

version 

DESCRIPTION 

The '378 has six edge-triggered D-type flip
flops with individual D inputs and Q out· 
puts. The common buffered Clock (CP) in
put loads all flip-flops simultaneously 
when the Clock Enable (CE) is low. 

The register is fully edge-triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding fllp
flop's Q output. The CE input is also edge
triggered and must be stable only one set
up time prior to the LOW-to-HIGH clock 
transition for predictable operation. 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc=SY :1:5%;TA=0°Cto +70°C Yee= SY :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74LS378N 

Ceramic DIP S54LS378F 
-

Flatpack S54LS378W 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS l DESCRIPTION 54/74LS 

All _l Inputs 1LSul 

All i Outputs 10LSul 

NOTE 
Where a 54/74LS unit load (LSul) is 2011A iiH and - 0.4mA l~L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

11 13 14 

Do D1 D2 D3 D4 D5 

CP 

CE 

ao a1 a2 03 04 05 

10 12 15 

Vcc•Pln 1& 
GND=Pln8 
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LOGIC PRODUCTS 

FLIP·FLOP 

LOGIC DIAGRAM 

Do 
(3) 

( ) = Pin Numbers 
Ycc=Pln 16 
GND=Pln8 

D1 
(4) 

Oo 

D2 
(8) 

a, 

D3 
(11) 

D4 
(13) 

D5 
(14) 

04 

54/74LS378 

MODE SELECT -
FUNCTION TABLE 

OPERATING INPUTS 

MODE CP CE 

Load "1" t I 

Load "O" t I 

Hold t h 
(do nothing) x H 

Dn 

h 

I 

x 
x 

H = H1GH voltage level steady state. 

OUTPUTS 

an 

H 

L 

no change 
no change 

h =HIGH voltage level one setup time prior to the LOW· 
to-HIGH clock transition. 

L =LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW· 

to-HIGH clock transition. 
X = Don't care. 
1 =LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
\IN Input current -30 to + 1 - 30 to + 1 mA 

Vour Voltage applied to output in HIGH output state - 0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range - 55 to + 125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'\ 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil . +0.7 v 
VIL LOW-level input voltage 

Com'\ +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 mA 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com' I 0 70 ·c 
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LOGIC PRODUCTS 

FLIP-FLOP 54/74LS378 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS378 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.5 3.5 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.5 v 
Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL=MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 1, = l1K -1.5 v 

1, 
Input current at maximum 

Vee= MAX, V1=7.0V 0.1 mA 
input voltage 

llH HIGH-level Input current Vee= MAX, V1=2.7V 20 µA 

Ill LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 15 24 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AlltypicalvaluesareatVcc=5V, TA=25°C. 
3. los is tested with VouT= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With ground applied to alt data Inputs and the Clock Enable input and all outputs open, Ice Is measured after a momentary ground, then 4.5V is applied to clock. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 

'·~ 
CE VM 

CP 
\ ___ r. 

VM = 1.5V for 54174 and 5451745; VM = 1.3V for 54LSl74L5. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kll UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 1 30 MHz 

tPLH Propagation delay Waveform 1 
27 

tPHL Clock to output 27 
ns 

NOTE 
Per industry convention, 'MAX Is the worst case value of the maximum device operating frequency with no constraints on Ir, If, pulse width or duty cycle. 
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LOGIC PRODUCTS 

FLIP-FLOP 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

PARAMETER 

tw(L) Clock pulse width (LOW) 

t. Setup time, Data to CP 

th Hold time, Data to CP 

Setup time, CE to CP 1 Active state 
t. l Inactive state 

th Hold time, CE to CP 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

YIN 

vcc 

VOUT 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value. 

vcc 

RL 

D 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-
TICS for value. 

Rr =Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 
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54/74LS378 

TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

Waveform 1 20 ns 

Waveform 2 20 ns 

Waveform 2 5 ns 

25 ns 
Waveform 2 

10 ns 

Waveform 2 5 ns 

INPUT PULSE DEFINITIONS 

14-------•w------ AMP(YI 

i.------•w------ ov 

vM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

AmpUtudl Rep. R•te PulooWldth ITLH 'THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz soon a 15ns 6ns 

5451748 3.0V 1MHz soons 2.5ns 2.5ns 



LOGIC PRODUCTS 

COUNTER 

• Two BCD decade or 
bi-quinary counters 

• One package can be 
configured to divide·by·2, 

TYPE 

74LS390 

54/74LS390 

Dual Decade Ripple Counter 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

55MHz 15mA 

4, 5, 10, 20, 25, 50 or 100 ORDERING CODE 
• Two Master Resets to 

clear each decade 
counter individually 

DESCRIPTION 

The '390 is a dual 4-bit decade ripple 
counter divided into four separately 
clocked sections. The counter has two 
divide-by-two sections and two divide-by
five sections. These sections are normally 
used in a BCD decade or a bi-qui nary con
figuration, since they share a common 
Master Reset input. If the two Master Re
sets can be used to simultaneously clear 
all 8 bits of the counter, a number of 
counting configurations are possible with
in one package. The separate clocks of 
each section allow ripple counter or fre
quency division applications of divide
by-2, 4, 5, 10, 20, 25, 50 or 100. 

Each section is triggered by the HIGH-to
LOW transition of the Clock (CP) inputs. 
For BCD decade operation, the Q0 output 
is connected to the CP1 input of the 
divide-by-five section. For bi-quinary dec
ade operation (50% duty cycle output), the 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee - SV l. 5%; TA = O'C lo ;- 70°C Vee = sv ± 10%; TA = -ss•c 10 + 12s•c 

Plastic DIP N74LS390N 

Plastic SO N74LS390D 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

MR Inputs 1LSul 

CP0 Inputs 4LSul 

CP1 Inputs 6LSul 

All Outputs 10LSul 

NOTE 
A 54/74LS unit load (LSul) Is 20,1tA l1H and - 0.4mA Ill· 

Q3 output is connected to the CP0 input, 
and Q0 becomes the decade output. 

The Master Resets (MR8 and MRb) are ac
tive HIGH asynchronous inputs to each 

decade counter which operate on the por
tion of the counter identified by the "a" 
and "b" suffixes in the Pin Configuration. 
A HIGH level on the MR input overrides 
the clocks and sets the four outputs LOW. 

LOGIC SYMBOL 

1, 15 CPo 
1/2 '3110 

4, 12 CP1 
MR Oo 01 02 03 

2, 14 3, 13 5, 11 8, 10 7, 8 

Vee-= Pin 18 

GND=Pln8 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

COUNTER 

LOGIC DIAGRAM 

C"Po (1, 15) 

Yee =Pin 18 
GND• Pin 8 
( ) = Pin numbers 

BCD COUNT SEQUENCE 
FOR 1/2 THE '390 

COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

H = HIGH voltage level 
L = LOW voltage level 

NOTE 

Oo 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

OUTPUTS 

01 02 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 
L L 
L L 

03 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

Output a0 Is connected to input CP1 with Counter input 
on CP0. 

(5, 11) 

01 

(8, 10) 

02 

(7, 9) 

03 

Bl-QUINARY COUNT 
SEQUENCE FOR 1/2 THE '390 

OUTPUTS 
COUNT 

Oo 01 02 03 

0 L L L L 
1 L H L L 
2 L L H L 
3 L H H L 
4 L L L H 
5 H L L L 
6 H H L L 
7 H L H L 
8 H H H L 
9 H L L H 

NOTE 
Output 03 is connected to input CPo with Counter input 
on CP1. 

54/74LS390 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 7.0 -0.5to +7.0 v 
l1N Input current -30to+1 -30to+1 mA 

VouT Voltage applied to output in HIGH output state -0.5to +Vee -0.5to +Vee v 
TA Operating free-air temperature range -55to +125 Oto 70 'C 

NOTE 
V1N limited to 5.5V on C'Po and CP1 inputs. 
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LOGIC PRODUCTS 

COUNTER 54/74LS390 

RECOMMENDED OPERATING CONDITIONS 

I 54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 

VIH HIGH-level input voltage 2.0 v 

Mil + 0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 

l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µ.A 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS390 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, v,H= MIN, v,L= MAX, Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 v 

Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H=MIN, ioL= MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

V1=7.0V MR inputs 0.1 mA 

1, 
Input current at maximum 

Vee= MAX CP0 inputs input voltage 0.2 mA 
V1= 5.5V 

CP1 inputs 0.4 mA 

MR inputs 20 µ.A 

l1H HIGH-level input current Vee= MAX, V1=2.7V CP0 inputs 100 µ.A 

CP1 inputs 200 µ.A 

MR inputs -0.4 mA 

Ill LOW-level input current Vee= MAX, V1=0.4V CP0 inputs -1.6 mA 

CP1 inputs -2.4 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 15 26 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. AH typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with MA inputs grounded following momentary connection to 4.5V, all other inputs grounded and outputs open. 
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LOGIC PRODUCTS 

COUNTER 54/74LS390 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2k0 UNIT 

Min Max 

IMAX CP0 input count frequency Waveform 1 25 MHz 

IMAX CP1 input count frequency Waveform 1 12.5 MHz 

tPLH Propagation delay 
Waveform 1 

20 
ns 

tPHL CP0 to 0 0 20 

tPLH Propagation delay 
Waveform 1 

60 

tPHL CP0 to 0 2 60 
ns 

tPLH Propagation delay 
Waveform 1 

21 
tPHL CP1 to 0 1 or 03 21 

ns 

tPLH Propagation delay 
Waveform 1 39 ns 

tPHL CP1 to 02 39 

tPHL Propagation delay, MR to 0 Waveform 2 39 ns 

NOTE 
Per industry convention, fMAX is the- worst case value of the maximum device operating frequency with no constraints on tr, tf. pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw CP0 pulse width Waveform 1 20 ns 

tw CP1 pulse width Waveform 1 40 ns 

tw MR pulse width Waveform 2 20 ns 

tree Recovery time, MR to CP Waveform 2 25 ns 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 Waveform 2 

VM = 1.5V tor 54174LS and 54S/74S; VM = 1.3V tor 54LS/74LS. 
The number of clock pulses required between the tPLH and tPHL measurements can be determined from the appropriate Truth Table. 
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LOGIC PRODUCTS 

COUNTER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS 

DEFINITIONS 

PULSE 
GENERATOR 

vee 

VIN 

AL= Load resistor to V cc; see AC CHARACTERISTICS for value. 

vee 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTER1S· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH, trHL Values should be less than or equal to the table entries. 

54/74LS390 

INPUT PULSE DEFINITIONS 

AMP(V) 

i-~~~~~~tw~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rete Pulse Wklth 1TLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 4 
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LOGIC PRODUCTS 

COUNTER 

• Two 4-bit binary counters 
• Divide-by any binary 

module up to 28 in one 
package 

• Two Master Resets to 

TYPE 

74LS393 

54/74LS393 

Dual 4-Bit Binary Ripple Counter 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

35MHz 15mA 

clear each 4-bit counter ORDERING CODE 

individually 

DESCRIPTION 

The '393 is a Dual 4-Bit Binary Ripple 
Counter with separate Clock and Master 
Reset inputs to each counter. The opera
tion of each half of the '393 is the same as 
the '93 except no external clock connec
tions are required. The counters are trig
gered by a HIGH-to-LOW transition of the 
Clock (CP0 and CPb) inputs. The counter 
outputs are internally connected to pro
vide Clock inputs to succeeding stages. 
The outputs of the ripple counter do not 
change synchronously and should not be 
used for high speed address decoding. 

The Master Resets (MR 0 and MRb) are 
active-HIGH asynchronous inputs to each 
4-bit counter identified by the "a" and "b" 
suffixes in the Pin Configuration. A HIGH 
level on the MR input overrides the clock 
and sets the outputs LOW. 

PIN CONFIGURATION 
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PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = 0°c to + 10°c Vee = 5V ± 10%; TA = -55°C to+ 125'C 

Plastic DIP N74LS393N 

Plastic SO N74LS393D 

Ceramic DIP S54LS393F 

Flatpack S54LS393W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

MR Master Reset input 1LSul 

CP Clock input 4LSul 

Q Output 10LSul 

NOTE 

Where a 54/74LS unit load (LSul) is 20µA 11H and - 0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

1,13--0 CP 
112 '393 

MR Oo 01 02 03 

1 1 1 1 l 
2,12 3,11 4,10 5,9 8,8 



LOGIC PRODUCTS 

COUNTER 

LOGIC DIAGRAM 

( ) .. Pin Numbers 

Vee= Pin 14 
GND =Pin 

(3,11) 

Oo 

(5,9) 

02 

(6,8) 

03 

54/74LS393 

COUNT SEQUENCE 
FOR 1/2 THE '393 

OUTPUTS 
COUNT 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

H =HIGH voltage level 
L = LOW voltage level 

Oo 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

01 02 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

03 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current -30 to + 1 - 30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 oc 

NOTE 
v 1N limited to + 5.5V on CP input only. 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 v 

Mil + 0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µ,A 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com' I 0 70 oc 
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LOGIC PRODUCTS 

COUNTER 54/74LS393 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS393 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H=MIN, V1L=MAX, Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 v 
Mil 0.25 0.4 v 

VoL LOW-level output voltage 
Vee= MIN, V1H=MIN, loL= MAX 

Com'I 0.35 0.5 v 
V1L=MAX 

loL=4mA 74LS 0.25 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

Input current at maximum 1 V1=7.0V MR input 0.1 mA 
11 input voltage Vce=MAX 

V1=5.5V CP input 0.2 mA 

MR input 20 p.A 
l1H HIGH-level input current Vee= MAX, V1= 2.7V 

CP input 100 p.A 

MR input -0.4 mA 
Ill LOW-level input current Vee= MAX, V1=0.4V 

CP input -1.6 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 15 26 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Alt typical vatues are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with both MA inputs grounded following momentary connection to 4.5V, all other inputs grounded and all outputs open. 

AC WAVEFORMS 

MR 

Q 

Waveform 1 Waveform 2 
VM::::: 1.5V for 54174 and 545/745; VM = 1.3V for 54LS/74LS 

The number of clock pulses required between the tplH and tPHL measurements can be determined from the appropriate Function Table. 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2k!l UNIT 

Min Max 
-

IMAX CP input count frequency Waveform 1 25 MHz 

tPLH Propagation delay 
Waveform 1 

20 ns 
tPHL CP to 0 0 20 

tPLH Propagation delay Waveform 1 
60 

ns 
tPHL CP to 0 3 60 

tPHL Propagation delay, MR to Q Waveform 2 39 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on t,, tf, pulse width or duty cycle. 
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COUNTER 54/74LS393 

AC SETUP REQUIREMENTS TA=25"C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS 

Min Max 

tw CP pulse width Waveform 1 20 

tw MR pulse width Waveform 2 20 

tree Recovery time, MR to CP Waveform 2 25 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

------tw-------1 
vcc vee 

VIN 
PULSE D.U.T. GENERATOR 

RT 

i-------tw-------1 
..,,. ..,,. ..,,. ..,,. 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL tamilles. 

DEFINITIONS INPUT PULSE REQUIREMENTS 
FAMILY 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
Amplitude Rep. Rate PulHWklth ITLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 54174 3.0V lMHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 =Diodes are l N916, 1 N3064, or equivalent. 

54LS174LS 3.0V lMHz 500ns 15ns 

5451745 3.0V 1MHz 500ns 2.5ns 
trLH• trHL Values should be less than or equal to the table entries. 

UNIT 

ns 

ns 

ns 

AMP(V) 

OV 

ITHL 

7ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

SHIFT REGISTER 

• 4-bit parallel load shift 
register 

• Independent 3-state 
buffer outputs 

• Separate 03 output for 
serial expansion 

• Asynchronous Master 
Reset 

DESCRIPTION 

The '395 is a 4-Bit Shift Register with serial 
and parallel synchronous operating 
modes and four 3-state buffer outputs. 
The shifting and loading operations are 
controlled by the state of the Parallel En· 
able (PE) input. When PE is HIGH, data is 
loaded from the Parallel Data inputs (D0-

D3) into the register synchronous with the 
HIGH-to-LOW transition of the Clock input 
(CP). When PE is LOW, the data at the 
Serial Data input (Ds) is loaded into the 0 0 

flip-flop, and the data in the register is 
shifted one bit to the right in the direction 
(Q0-01-0r03) synchronous with the 
negative clock transition. The PE and Data 
inputs are fully edge-triggered and must 
be stable only one setup prior to the 
HIGH-to-LOW transition of the clock. 

The Master Reset (MR) is an asynchro· 
nous active-LOW input. When LOW, the 
MR overrides the clock and all other in· 
puts and clears the register. 

PIN CONFIGURATION 
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54/74LS395A 

4-Bit Cascadable Shift Register With 3-State Outputs 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS395A 45MHz 19mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee= sv :1: 5%; TA= 0°c to + 10°c Vcc=SV :t10%;TA= -ss•cto +12s•c 

Plastic DIP N74LS395AN 

Ceramic DIP S54LS395AF 

Flat pack S54LS395AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

Oa-03 Outputs 30LSul 

03 Output 10LSul 

NOTE 
Where a 54f74LS unit load (LSul) is 20µ.A l1H and -0.4mA l1L· 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, or large 
capacitive loads. The active-LOW Output 
Enable (OE) controls all four 3-state buf· 
fers independent of the register operation. 
The data in the register appears at the out· 
puts when OE is LOW. The outputs are in 
the HIGH impedance "off" state, which 

LOGIC SYMBOL 

10 

7 3 4 5 6 

1 15 14 13 12 

Vcc=Pln 16 
GND= Pin 8 

11 

means they will neither drive nor load the 
bus when OE is HIGH. The output from the 
last stage is brought out separately. This 
output (03) is tied to the Serial Data input 
(Ds) of the next register for serial expan
sion applications. The 03 output is not af· 
fected by the 3-state buffer operation. 

LOGIC SYMBOL (IEEE/IEC) 



LOGIC PRODUCTS 

SHIFT REGISTER 

LOGIC DIAGRAM 

Dg 

(3) 

D3 

(6) 

54/7 4LS395A 

oe-<9_>-ct..:>-~~~~~~~~~--1~+-~~~~~~1--+-~~~~~---<'--+-~~~~~~ 
(15) (14) (13) (12) (11) 

03 0'3 ( } =Pin Numbers 

Vee= Pin 16 
GNO= Pin 8 

~ ~ ~ 

MODE SELECT-FUNCTION TABLE 

REGISTER 
OPERATING MODES MR CP 

Reset (clear) L x 

Shift right 
H I 
H I 

Parallel load 
H I 
H I 

3-STATE BUFFER 
OPERATING MODES OE 

Read 
L 
L 

Disable buffers 
H 
H 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the 

HIGH-to·LOW clock transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the 

HIGH-to-LOW clock transition 
qn =Lower case letters indicate the state of the refer· 

enced output one setup time prior to the HIGH-to· 
LOW clock transition 

X = Don't care 
(Z) =HIGH impedance "off" state 
I =HIGH-to-low transition 

INPUTS 

PE Ds 

x x 
I I 
I h 

h x 
h x 

INPUTS 

On (Register) 

L 
H 

L 
H 

OUTPUTS 

Dn Oo 01 02 03 

x L L L L 

x L qg q1 q2 
x H qo q1 q2 

I L cl L L 
h H H H H 

OUTPUTS 

0 0 , 0 1, O,, 0 3 03 

L L 
H H 

(Z) L 
(Z) H 
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SHIFT REGISTER 5417 4LS395A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current -30 to + 1 -30to+1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range - 55 to + 125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

03 -400 µ,A 

loH HIGH-level output current Mil -1.0 mA 
Oo-03 

Com'I -2.6 mA 

Mil 4 mA 
03 

Com' I 8 mA 
loL LOW-level output current 

Mil 12 mA 
Oo-03 

Com'I 24 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
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SHIFT REGISTER 54/7 4LS395A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
5417 4LS395A 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.5 3.4 v 

VoH HIGH-level output voltage Vee= MIN, v,H=MIN, 03 
Com' I 2.7 3.4 v 

v,L= MAX, loH= MAX 
Oo, 01, 02. 03 2.4 3.1 v 

Mil 0.25 0.4 v 

03 
loL=MAX 

Com"I 0.35 0.5 v 

Vee= MIN, v,H= MIN, loL=4mA 74LS 0.25 0.4 v 
Vol LOW-level output voltage 

V1L=MAX Mii 0.25 0.4 v 
Oo, 01, loL= MAX 

Com'I 0.35 0.5 v 
02, 03 

loL = 12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 v 

lozH 
Off-state output current, Vee= MIN, v,H =MIN, 

Oo, 01' 02, 03 20 µA 
HIGH-level voltage applied Vo=2.7V 

lozL 
Ott-state output current, Vee= MIN, V1H= MIN, Oo, 0 1, 02, 03 -20 µA LOW-level voltage applied V0 =0.4V 

1, 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, v,= 2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1= 0.4V -0.4 mA 

Short-circuit output 03 -20 -100 mA 
los current3 Vee= MAX 

Oo, 01, 02, 03 -30 -130 mA 

Supply current4 (total) 
Condition 1 19 34 mA 

Ice Vcc=MAX 
Condition 2 19 31 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. las is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with Q.s_ and Master Reset at 4.~. The .£!.ta inputs grounded and outputs open under the following conditions: Condition 1: OE at 4.5V. A momentary 3V, ttien 

ground, applied to GP". Condition 2: Ground OE and CP inputs. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 667!l UNIT 

Min Max 

IMAX Maximum Clock frequency Waveform 1 30 MHz 

tPLH Propagation delay waveform 1 
30 ns 

tPHL Clock to Buffer outputs 30 

tPLH Propagation delay 
Waveform 1, RL=2k!l, CL=15pF 

30 ns 
tPHL Clock to 03 output 30 

tPHL Propagation delay, MR to output Waveform 2 35 ns 

tPZH Enable time to HIGH level Waveform 3 25 ns 

tPZL Enable time to LOW level Waveform 4 25 ns 

tPHZ Disable time from HIGH level Waveform 3, CL= 5pF 17 ns 

tpu Disable time from LOW level Waveform 4, CL= 5pF 20 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no cons~raints' on tr, tf, pulse w!dth or duty cycle. 
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LOGIC PRODUCTS 

SHIFT REGISTER 54/7 4LS395A 

AC SETUP REQUIREMENTS TA=25'C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

lw Clock pulse width 

lw Master Reset pulse width 

ls Setup time, Data to clock 

th Hold time, Data to clock 

ls Setup time, PE to clock 

th Hold time, PE to clock 

tree Recovery time, MR to clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

SWITCH POSITION 

Test Switch1 Switch 2 

lpzH Open Closed 

1PZL Closed Open 

lpHz Closed Closed 

1PLZ Closed Closed 

DEFINITIONS 
RL =Load resistor to Vee: see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance: see AC 

CHARACTERISTICS for value 
Rr =Termination resistance should be equal to Zour of Pulse 

Generators 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k!I for 54174, 545/74$, Rx=- 5kll for 54LS/74LS 
trLH• 'THL Values should be less than or equal to the table entries 
03 1 is a standard to1em·pole output. 
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Min Max 

Waveform 1 16 ns 

Waveform 2 25 ns 

Waveform 5 20 ns 

Waveform 5 10 ns 

Waveform 5 40 ns 

Waveform 5 10 ns 

Waveform 2 30 ns 

INPUT PULSE DEFINITIONS 

AMP(V) 

t<>-~~~~~-tw'~~~~~~~ OV 

VM = 1.3V for 54LS/74LS, VM = 1.SV for all other TTL families 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width 1TLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

SHIFT REGISTER 54/7 4LS395A 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\vM f vM 

~'PzHI ~1PHZJ o.sv 

o _____ __,('"v-M------~ -1.sv 

Waveform 3 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

I 
Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 4 

PARALLEL ENABLE AND DATA 
SETUP AND HOLD TIMES 

Waveform 5 

VM = 1.5V for 54174 and 5451748; VM = 1.3V for 54LS174LS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

DECODER/DRIVER 54/74LS445 

BCD·To·Decimal Decoder/Driver (Open Collector) 

• 80mA output drive 
capability 

• 7V output breakdown 
voltage 

TYPE 

74LS445 

TYPICAL PROPAGATION 
DELAY 

39ns 

• See '45 for 30V output 
voltage 

• See '42 for standard TTL ORDERING CODE 

outputs PACKAGES 
COMMERCIAL RANGES 

Vcc=5V :t5%;TA=0°Cto +1o•c 

DESCRIPTION 
Plastic DIP N74LS445N 

Ceramic DIP 

Flat pack 

TYPICAL SUPPLY CURRENT 
(Total) 

7mA 

MILITARY RANGES 
Vee= sv :t 10%; TA= - ss•c to + 12s•c 

S54LS445F 

S54LS445W The '445 is a 1-of-10 decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the Ao to A3 address lines 
and generates 10 mutually exclusive ac
tive LOW outputs. When an input code 
greater than "9" is applied, all outputs are 
HIGH. This device can therefore be used 
as a 1-of-8 decoder with A3 used as an ac
tive LOW enable. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

The '445 features an output breakdown 
voltage of 7V. This device is ideal as a NOTE 

PINS 

All 

All 

DESCRIPTION 54/74LS 

Inputs 1LSul 

Outputs 30LSul 

lamp or solenoid driver. A 54/74LS unit load (LSul) Is 20,A 11H and -0.4mA liL· 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEllEC) 

15 14 13 12 
BCD/DEC 

Ao A1 A2 A3 
15 

~o~ 
1~ 

14 2~ 
3~ 
4~ 

13 :& 0 1 2 3 4 5 6 7 8 9 

7~ 
1 2 3 4 5 6 7 9 10 11 12 8~ 

8 9~ 
Vee= Pin 16 
GND=Pin8 
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LOGIC PRODUCTS 

DECODER/DRIVER 

LOGIC DIAGRAM 

(11) (10) (9) 

ii ii 7 

( ) =Pin Numbers 
Vcc=Pln 16 
GND= Pin 8 

(7) 

ii 

A2 
(13) 

(6) 

5 
(5) 
4 

A1 
(14) 

(4) 

3 
(3) (2) 

2 i" 

Ao 
(15) 

(1) 

ii 

FUNCTION TABLE 

Aa A2 A, 

L L L 
L L L 
L L H 
L L H 
L H L 
L H L 
L H H 
L H H 
H L L 
H L L 
H L H 
H L H 
H H L 
H H L 
H H H 
H H H 

H =HIGH voltage levels 
L =LOW voltage levels 

Ao 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

54/74LS445 

0 1 2 3 4 5 6 7 8 9 

L H H H H H H H H H 
H L H H H H H H H H 
H H L H H H H H H H 
H H H L H H H H H H 
H H H H L H H H H H 
H H H H H L H H H H 
H H H H H H L H H H 
H H H H H H H L H H 
H H H H H H H H L H 
H H H H H H H H H L 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 
H H H H H H H H H H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 7.0 - 0.5 to + 7.0 v 
l1N Input current -30 to + 1 - 30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to+125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 v 

Mil + 0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage 7.0 v 
Mil 12 mA 

loL LOW-level output current 
Com'I 24 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
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LOGIC PRODUCTS 

DECODER/DRIVER 54/74LS445 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS445 

PARAMETER 
Typ2 

UNIT 
Min Max 

loH HIGH-level output current Vee= MIN, V1H=MIN, V1L=MAX, VoH=7.0V 250 µA 

Mil 0.25 0.4 v 
loL= MAX 

Com'I 0.35 0.5 v Vee= MIN, V1H =MIN, 
Vol LOW-level output voltage 

V1L= MAX loL= 12mA 74LS 0.25 0.4 v 
loL=80mA 74LS 1.6 3.0 v 

V1K Input clamp voltage Vee= MIN, l1=l1K -1.5 v 

1, 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

Ice Supply current3 (total) Vee= MAX 7 13 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the 

appropriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

2. All typical values are at Vcc=5V, TA=25GC. 
3. Measure Ice with all inputs grounded and all outputs 

open. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

VM = 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families 

Waveform 1 Waveform 2 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 665!l 

Min Max 

tPLH Propagation delay Waveforms 1 & 2 50 
tPHL Address to output 50 
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LOGIC PRODUCTS 

DECODER/DRIVER 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

vee vee 

VIN vouT 
PULSE D.U.T. 

GENERATOR 

RT 

-= -= -= r 
DEFINITIONS 

AL= Load resistor lo Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes 11g and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 

trLH· trHL Values should be less than or equal to the table entries. 

54/74LS445 

INPUT PULSE DEFINITIONS 

AMP (V) 

----tw ov 
VM = 1.3V for 54LS174LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplllude Rep. Rate Pulse Wkith ITLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.Sns 2.5ns 4 
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LOGIC PRODUCTS 

COUNTER 

• Two BCD decade 
counters 

• Asynchronous Master Set 
(set-to-9) 

• Asynchronous Master 

TYPE 

74LS490 

54/74LS490 

Dual BCD Decade Ripple Counter 

TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

55MHz 15mA 

Reset (clear) ORDERING CODE 

DESCRIPTION 

The '490 is a Dual BCD Decade Ripple 
Counter with separate Clock, Master Set, 
and Master Reset inputs to each counter. 
The operation of each half of the '490 is 
the same as the '90 used in the BCD 
decade mode. 

The counters are triggered by the HIGH-to
LOW transition of the Clock (CP) inputs. 
No external connections are required to 
get the full BCD (8421) decade counting 
scheme from the counters. The counter 
outputs are internally connected as clocks 
or decoded inputs to succeeding stages. 
Since this is a ripple type counter, the out
puts do not change synchronously and 
should not be used for high speed address 
decoding. 

The Master Set (MS) and Master Reset 
(MR) are asynchronous active-HIGH in
puts. The HIGH MR input overrides the 
clock and clears the associated 4 bits of 
the counter. The HIGH MS input overrides 
the clock and MR inputs and sets the 
associated 4 bits to nine (H LLH). 

PIN CONFIGURATION 

4·522 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

V cc= SV ::t: 5%; TA= 0°C to + 70°C Vee= sv ::t 10%; TA= -55°C to+ 12s0 c 

Plastic DIP N74LS490N 

Ceramic DIP S54LS490F 

Flatpack S54LS490W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

CP Input 4LSul 

MR,MS Inputs 1LSul 

Oo-03 Outputs 10LSul 

NOTE 
Where a 54/74LS unit load (LSul) is 20µA liH and - 0.4mA Ill· 

LOGIC SYMBOL 

T 
MS 

1,15--0 CP 
WLS490 

MR Co 01 

T T T 
2,14 3,13 5,11 

Vee= Pin 16 
GNO=Pln8 

02 

1 
6,10 

03 

T 
7,9 

LOGIC SYMBOL (IEEE/IEC) 

C:ROIVC:O{ : 
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LOGIC PRODUCTS 

COUNTER 

LOGIC DIAGRAM 

MS 
(4,12) 

C'P---a 
(1,15) 

(3,13) 

Oo 

( ) a Pin Number1 
Vee •Pin 11 
OND•Pln 8 

(5,11) 

01 

(8,10) 

02 

(7,9) 

03 

54/74LS490 

MODE SELECTION-FUNCTION 
TABLE FOR 1/2 THE '490 

RESET/SET 
INPUTS 

MR MS 

H L 
L H 
L L 

H= HIGH voltage level 
L = LOW voltage level 
X =Don't ca;s 

OUTPUTS 

ao a1 Q2 

L L L 
H L L 

Count 

BCD COUNT SEQUENCE 
FOR 1/2 THE '490 

OUTPUTS 
COUNT 

ao a1 Q2 

0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 

NOTE 
Output Oo connected to input CP1. 

Q3 

L 
H 

Q3 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

vr-£ Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 -0.5 to+ 7.0 v 
l1N Input current -30to+1 -30to +1 mA 

VouT Voltage applied to output In HIGH output state -0.5 to+ Vee -0.5 to + vr-£ v 
TA Operating free-air temperature range -55to+125 Oto 70 ·c 

NOTE 
V1N limited to + 5.5V on CP Input only. 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 v 

Mil +0.7 v 
V1L LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
loL LOW-level output current 

Com' I 8 mA 

Mil -55 +125 ·c 
TA Operating free-air temperature 

Com' I 0 70 ·c 
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LOGIC PRODUCTS 

COUNTER 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS490 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.5 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com' I 2.7 3.4 v 
Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL=MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= 11K -1.5 v 
Input current at maximum 1 V1=7.0V MR, MS inputs 0.1 mA 

11 input voltage Vee= MAX 
l V1=5.5V CP input 0.2 mA 

MR, MS Inputs 20 µA 
l1H HIGH-level input current Vee= MAX, V1= 2.7V 

CP input 100 µA 

MR, MS inputs -0.4 mA 
l1L LOW-level input current Vee= MAX, V1= 0.4V 

CP input -1.6 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 15 26 mA 

NOTES 
i. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= SV, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with all outputs open, MA inputs grounded following momentary connection to 4.SV, and all other inputs grounded. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TES.T CONDITIONS CL=15pF, RL=2k0 UNIT 

Min Max 

IMAX CP input count frequency Waveform 1 35 MHz 

tPLH Propagation delay 
Waveform 1 

20 

tPHL CP to 0 0 20 
ns 

tPLH Propagation delay 
Waveform 1 

39 

tPHL CP to 0 1 or03 39 
ns 

tPLH Propagation delay 
Waveform 1 

54 
tPHL CP to 0 2 54 

ns 

tPHL Propagation delay, MR to O Waveform 2 39 ns 

tPLH Propagation delay 
Waveforms 2 & 3 

39 
ns 

tPHL MStoO 36 

NOTE 
Per industry convention, tMAX Is the worst case value of the maximum device operating frequency with no constraints on tr, lf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw CP pulse width Waveform 1 20 ns 

lw MR pulse width Waveform 2 20 ns 

tw MS pulse width Waveforms 2 & 3 20 ns 

tree Recovery time, MR to CP Waveform 2 25 ns 

tree Recovery time, MS to CP Waveforms 2 & 3 25 ns 

4·524 



LOGIC PRODUCTS 

COUNTER 54/74LS490 

AC WAVEFORMS 

MR OR MS 

CP 

CP 

Q 
Q 

VM 

Waveform 1 Waveform 2 
VM z:: 1.3V for 54LS/74LS. 

The number of Clock Pulses required between the tPHL and tPLH measurements 
can be determined from the appropriate Truth Tables. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

VIN 

Vee vee 

vouT 

0 

Waveform 3 

INPUT PULSE DEFINITIONS 

1+---~~~~-•w·~~~~~~~ 

VM = 1.3V for 54LS/74LS; VM = 1.SV for all other TTL families. 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERtS-

TJCS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

FAMILY 
Amplitude 

54174 3.0V 

54LS/74LS 3.0V 

5451745 3.0V 

INPUT PULSE REQUIREMENTS 

Rep. Rate Pulse Width tnH 

1MHz 500ns 7ns 

1MHz 500ns 15ns 

1MHz 500ns 2.5ns 

AMP(V) 

ov 

1THL 

7ns 

6ns 

2.5ns 
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LOGIC PRODUCTS 

FLIP-FLOP 

• 8·bit positive, edge· 
triggered register 

• Inverting outputs 
• 3·State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 

The '534 is an 8-bit, edge-triggered register 
coupled to eight 3-State inverting output 
buffers. The two sections of the device are 
con.trolled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time be
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip-flop's 
Q output. The clock buffer has about 
400mV of hysteresis built in to help mini
mize problems that signal and ground 
noise can cause on the clocking opera
tion. 

The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 

54/745534 

Octal D Flip-Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74S534 Sns 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc=SV :i:5%;TA=0°Cto +1o•c Yee= SY :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP N74S534N 

Ceramic DIP S54S534F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
v~'here a 541745 unit load (Sul) is 50µA l1H and -2.0mA Ill· 

buses, MOS memories, or MOS micropro- pendent of the register operation. When 
cessors. The active LOW Output Enable OE is LOW, the data in the register ap
(OE) controls all eight 3-State buffers inde· pears at the outputs. When OE is HIGH, 

the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

8 13 14 17 11 

Do D1 D2 03 D4 05 09 07 
11 CP 

OE 
Do 01 02 03 04 05 Da 07 

9 12 15 18 19 
D4 

Vee= Pin 20 
GND• Pin 10 
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LOGIC PRODUCTS 

FLIP-FLOP 

LOGIC DIAGRAM 

Do D1 Dz D3 
C31 C4l (7) II) 

CP 
1111 

CP D CP D CP 0 CP D 

ii ii Q ii 

iii 
111 

121 151 Ill ltl 

Ou 01 Oz 03 

Vcc •;.,,20 
GND•Pln 10 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register L I 
L t 

Load register and disable outputs H t 
H I 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW·to-HIGH clock transition 
L = LOW voltage level 

54/745534 

D4 05 D9 07 
113) 114) cm 111) 

CP D 

ii 

1121 119) 

04 05 05 07 

OUTPUTS 
INTERNAL REGISTER 

o. Oo-01 

I L H 
h H L 

I L (Z) 
h H (Z) 

I =LOW voltage level one setup time prior to the LOW·lo·HIGH clock transition 
{Z)= HIGH impedance "off" state 

1 = LOW-to-HIGH clock transition 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to +5.5 -0.5 to + 5.5 v . 
l1N Input current -30 to +5 -30 to +5 mA 

Your Voltage applied to output in HIGH output state. -0.5to+Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 0 to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

54/74S 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
V1L LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mil -2.0 mA 
loH HIGH-level output current 

Com'I -6.5 mA 

Mil 20 mA 
loL LOW-level output current 

Com' I 20 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
NOTE 
VIL=+ 0.7V MAX for 545 at TA= + 125"e only, 
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LOGIC PRODUCTS 

s4a4s534 
' • ' ,, . ,. ' '!; ·~ ' 

FLIP-Fl OP 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless ojherwise noted.) 

TEST CONDITIONS1 
541745534 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 3.0 v 
VoH HIGH-level output voltage Vee= MIN, V1H=MIN, V1L=MAX, loH=MAX 

Com'I 2.4 3.1 v 

Vee= MIN, V1H =MIN, Mil 0.54 v 
VoL LOW-level output voltage 

V1L=MAX 
loL=MAX 

Com' I 0.5 v 

VIK Input clamp voltage Vee= MIN, l1=l1K -1.2 v 

lozH 
Off.state output current, 

Vee= MAX, v,H =MIN V0 =2.4V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN V0 =0.5V -50 µA 
LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX V1 =5.5V 1.0 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, v,=2.7V 50 µA 

l1L LOW-level input current Vee= MAX V1=0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA 
current3 

lccL All inputs grounded 102 140 mA 

Ice Supply Current (total) Vee= MAX 
lccz 

CP, OE=4.5V 
131 180 mA 

D inputs= GND 

NOTES 
1. For cOnditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25"C. 
3. los is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exce~d one 

second. 
4. VoL = + 0.45V MAX for 545 atT A= + 125•c only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

545174S 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2801l UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 3 75 MHz 

tPLH Propagation delay 
Waveform 3 

15 ns 
tPHL Clock to output 17 

tpZH. Enable time to HIGH level Waveform 1 15 ns 

tpzL Enable time to LOW level Waveform 2 18 ns 

tPHZ Disable time from HIGH level Waveform 1, CL=5pF 9 ns 

tpLZ Disable time from LOW level Waveform 2, CL= 5pF 12 ns 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

545174S 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw(H) Clock pulse width Waveform 3 6 ns 
tw(L) 7.3 

t, Setup time, Data to Clock Waveform4 5 ns 

th Hold time, Data to Clock Waveform 4 2 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no eonstralnts on t,, tt, pulse width or duty cycle. 
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FLIP-FLOP 54/74$534 

AC WAVEFORMS 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 3 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 2 

DATA SETUP AND HOLD TIMES 

Waveform 4 

VM = 1.5V for 54174 and 5451745, VM = 1.3V for ~LSf74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

lpzH 
tpzL 
lpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed "Closed 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load. capacitance includes jig and probe capacitance; see AC 

CHAAACTERISTICS for value. 
Ry= Termination resistance should be equal to Zour of Pulse 

Generators. 
O =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1kn for 54/74, 545/745, Rx= 5k0 for 54LSl74LS. 
trLH· trHL Values should be less than or equal lo the table entries. 

INPUT PULSE DEFINITIONS 

,_~~~~~~•w·~~~~~~~ 

VM= 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Role PulHWklth ITLH 

54174 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

5451745 3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

'THL 

7ns 

Sns 

2.5ns 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/7 4LS540, 54114LS541 

Octal Buffer/Line Driver (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS540 9ns 22mA 

74LS541 10ns 23mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = 0°C to + 70°C Vee = 5V ± 10%; TA = -55°C to + 125°C 

Plastic DIP N74LS540N • N74LS541N 

Plastic SO N74LS540D • N74LS541D 

Ceramic DIP S54LS540F • S54LS541F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSuQ Is 20µA l1H and -0.4mA l1L· 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE1 OE2 I y y 

L L L L H 
L L H H L 
x H x (Z} (Z} 
H x x (Z} (Z} 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEEllEC) 

'540 '541 
'540 '541 '540 '541 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74LS540, 54/74LS541 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otnerwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

VIH HIGH-level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Yee 

V1N Your 

QE=~~!~OR 1-4'<>+--I D.U.T. 1--_,_.._.,.._--lc~ .. 

Rx 

SWITCH POSITION 

Teet Swltch1 Swllch2 

tpzH Open Closed 

tpzL Closed Open 

tpHz Closed Closed 

tpLZ Closed Closed 

DEFINITIONS 

D 

AL= Load resistor to Vee; see AC CHARACTERISTICS for 'Value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour of pulse 

generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Ax= 1k0 for 54/74, 54S/74S, Rx= 5kn for 54LS174LS. 
trLH• trHL Values should be less than or equal to the table entries 

Mil 

Com' I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

54LS 74LS UNIT 

7.0 1 7.0 v 
- 0.5 to + 7.0 - 0.5 to + 7.0 v 
-30 to + 1 -30 to+ 1 mA 

- 0.5 to +Vee - 0.5 to +Vee v 
-55to+125 0 to 70 'C 

54/74LS 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
·-----1 

4.75 5.0 5.25 v 
2.0 v 

+ 0.7 v 
+ 0.8 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

-55 + 125 'C 

l 0 70 'C 

INPUT PULSE DEFINITIONS 

AMP(V) 

VM 

10% 
r..-'-'-~~~~~~~~~..11-~+-~~ov 

ITHL(tf) tTLH(ir) 

ITLH(tr) ITHL!lt) 

.__~~~~~•w·~~~~~-...i ov 
VM = 1.3V for 54LS/74LS: VM = 1.5V for all other TTL families 

,--·-
INPUT PULSE REQUIREMENTS 

FAM~'l..Y 
Amplitude Re;>. Rate Pulse Wktth 1TLH 1THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$174$ 3.0\i 1MHz 500ns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 54/74LS540, 54/74LS541 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74LS540, 541 

UNIT 
Min Typ2 Max 

t:,.Vr Hysteresis (Vr + -Vr-) Vee= MIN 0.2 0.4 v 
Vee= MIN, V1H =MIN, VIL= 0.5V, loH =MAX 2.0 v 

VoH HIGH-level output voltage 
Vee= MIN, V1H =MIN, VIL= MAX, loH= - 3mA 2.4 3.4 v 

Mil 0.25 0.4 v 
Vol LOW-level output voltage Vee= MIN, V1H =MIN, loL= MAX 

Com'I 0.35 0.5 v 
V1L= MAX 

loL= 12mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= 11K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, VH= MIN, V1L =MAX, V0 = 2.7V 20 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN, V1L= MAX, V0 =0.4V -20 µA LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.4V -0.2 mA 

las 
Short-circuit output 

Vee= MAX -40 -130 mA current 3 

lccH Outputs HIGH 16 25 mA 

Ice Supply current (total) Vee= MAX lccL Outputs LOW 27 45 mA 

lccz Outputs OFF 31 52 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Your= + o.sv and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS540 54/74LS541 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 CL= 45pF, RL = 667!l UNIT 

Min Max Min Max 

tPLH Propagation delay Waveforms 1 & 2 
15 15 

tPHL 15 18 
ns 

tpzH Output enable time to HIGH level Waveform 3 25 32 ns 

tpzL Output enable time to LOW level Waveform 4 38 38 ns 

tpHz Output disable time from HIGH level Waveform 3, CL= 5pF 18 18 ns 

ipLZ Output disable time from LOW level Waveform 4, CL= 5pF 25 29 ns 
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LOGIC PRODUCTS 

BUFFERS/DRIVERS 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

54/74LS540, 54/74LS541 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 

VM= 1.5V for 54174 and 54Sf745; VM = 1.3V for 54LSJ74LS. 
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LOGIC PRODUCTS 

3·STATE BIDIRECTIONAL COUNTERS 54/74LS568A, 569A 

• Speed Improved over 
LS568/LS569 

• Synchronous counting 
and loading 

• UP/DOWN counting 
• BCD decade counter 

- '568A 
• Modulo 16 binary counter 

- '569A 
• Two Count Enable inputs 

for n·bit cascading 
• Positive edge-triggered 

clock 
• Asynchronous Master 

Reset 
• 3·State Counter outputs 
• Gated Carry output 
DESCRIPTION 
The '568A and '569A are synchronous pre· 
settable UP/DOWN counters featuring an 
internal carry look-ahead for applications 
in high speed counting designs. 

Synchronous operation is provided by hav
ing all flip·flops clocked simultaneously 
so that the outputs change coincident 
with each other when so instructed by the 
Count-Enable inputs and internal gating. 
This mode of operation eliminates the out· 
put spikes which are normally associated 
with asynchronous (ripple clock) counters. 
A buffered Clock input triggers the flip· 
flops on the LOW-to-HIGH transition of 
the Clock. 

The counter is fully programmable; that is, 

PIN CONFIGURATION 

4-534 

'568A BCD Decade Up/Down Synchronous Counter(3-State) 
'569A 4-Blt Binary Up/Down Synchronous Counter (3-State) 

TYPE TYPICAL IMAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS568A 35MHz 28mA 

74LS569A 35MHz 28mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= -ss•c to + 12s•c 

Plastic DIP N74LS568AN • N74LS569AN 

Ceramic DIP S54LS568AF • S54LS569AF 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
...--

PINS DESCRIPTION 54174LS 

All Inputs 1LSul 

Oo-03 Outputs 30LSul 

TC, GC Outputs 10LSul 
NOTE 
A 54/74LS unit locid \LSul) is 20~A l1H and - 0.4mA ltl· 

the outputs may be preset to either level. 
Presetting is synchronous with the Clock, 
and takes place regardless of the levels ol 
the Count Enable inputs. A LOW level on 
the Parallel Enable (PE) input disables the 
counter and causes the data at the Dn in· 
puts to be loaded into the counter on the 
next LOW-to-HIGH transition of the Clock. 
The Synchronous Reset (SR), when LOW 
one setup time before the LOW-to-HIGH 
transition of the Clock, overrides the CEP, 
GET and PE inputs, and causes the flip· 
fiops to go LOW coincident with !tie posi· 
live Clock transition. 

LOGIC SYMBOL 

11 

UID PE Do D1 ll2 03 

CP 
TC 19 

CEP 

12 CET 
GC 18 

SR 

MR OE Do a, 02 03 

17 16 15 14 13 

Vee= Pin 2D 
GND= Pin iC 

The Master Reset (MR) is an asynchro· 
nous overriding clear function which 
forces all stages to a LOW state while the 
MR input is LOW without regard to the 
Clock. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In· 
strumental in accomplishing this function 
are two Count Enable inputs (GET ·CEP) 
and a Terminal Count (TC) output. Both 
Count Enable inputs must be LOW to 
count. The GET input is fed forward to 
enable the TC output. The TC output thus 

LOGIC SYMBOL (IEEE/IEC) 

'568A '569A 

CTROIV10 CTR4 



LOGIC PRODUCTS 

3·STATE BIDIRECTIONAL COUNTERS 

enabled will produce a LOW output pulse 
with a duration approximately equal to the 
HIGH level portion of the 0 0 output. This 
LOW level TC pulse is used to enable suc
cessive cascaded stages. See Figure A in 
'168/'169 data sheet for the fast synchro
nous multistage counting connections. 

The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH-

LOW-HIGH pulse for a duration equal to 
the LOW time of the Clock pulse when TC 
is LOW. The GC output can be used as a 
Clock input for the next stage in a simple 
ripple expansion scheme. 

The direction of counting is controlled by 
the UP/DOWN (U/D) input; a HIGH will 
cause the count to increase, a LOW will 
cause the count to decrease. 

MODE SELECT-FUNCTION TABLE 

INPUTS 
COUNTER OPERATING MODES 

MR CP Sli U/D PE CEP CET 

Asynchronous Reset L x x x x x x 
Synchronous Reset H I I x x x x 

Parallel load 
H I h x I x x 
H I h x I x x 

Count up H I h h h I I 

Count down H I h I h I I 

Hold (do nothing) H I h x h h x 
H I h x h x h 

INPUTS 
3-STATE BUFFER OPERATING MODES 

54/74LS568A, 569A 

The active LOW Output Enable (OE) input 
controls the 3-State buffer outputs inde
pendent of the counter operation. When 
OE is LOW, the count appears at the buf
fer outputs. When OE is HIGH, the out
puts are in the HIGH impedance "off" 
state, which means they will neither drive 
nor load the bus. 

COUNTER STATES 

o. Oo o, 02 03 
x L L L L 

x L L L L 

I L L L L 
h H H H H 

x count up 

x count down 

x no change 
x no change 

OUTPUTS 

OE o.-counter Oo. o,. 0 2, 03 

Read counter 

Disable outputs 

TERMINAL COUNT FUNCTION TABLE, '568A 

INPUTS 

CP U/D CEP CET Oo 
H L L L L 
L L L L L 
x L H L L 
x L x H L 
H H L L H 
L H L L H 
x H H L H 
x H x H H 

TERMINAL COUNT FUNCTION TABLE, '569A 

INPUTS 

CP U/D w m Oo 
H L L L L 
L L L L L 
x L H L L 
x L x H L 
H H L L H 
L H L L H 
x H H L H 
x H x H H 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the LOW·to·HIGH clock transition 

L 
L 

H 
H 

L L 
H H 

L (Z) 
H (Z) 

COUNTER STATES OUTPUTS 

o, 02 03 TC GC 

L L L L H 
L L L L L 
L L L L H 
L L L H H 
x x H L H 
x x H L L 
x x H L H 
x x H H H 

COUNTER STATES OUTPUTS 

o, 02 03 Te GC 

L L L L H 
L L L L L 
L L L L H 
L L L H H 
H H H L H 
H H H L L 
H H H L H 
H H H H H 

X = Don't care 
(Z) = HIGH impedance "off" state 
I = LOW·lo·HIGH clock transition 
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3-STATE BIDIRECTIONAL COUNTERS 54/74LS568A, 569A 

LOGIC DIAGRAM, '568A 

Oe~~----------------------~ 

4-536 

MR~(B~)--q>------------, 

-(7) 

CEP -C-ET-(1-2)--.r"'~>--------------4 

(2) 
CP -'-+-----l">o---------+-4 
-(1) 
UID--+------------+-f---l 

Vee= Pin 20 
GND= Pin ~o 
( ) = Pin numbers 



LOGIC PRODUCTS 

3-STATE BIDIRECTIONAL COUNTERS 54/7 4LS568A, 569 A 

LOGIC DIAGRAM, '569A 

oe~11~~-<tl>-----------------------, 
MR~(B~)-ct>------------, 

(4) 

D1 ---4-b--4-----1--r""' 

(1) 
U/ii--t---------------t--t-~ 

Vee= Pin 20 
GND= Pin 10 
( ) = Pin numbers 
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3-STATE BIDIRECTIONAL COUNTERS 54/7 4LS568A, 569 A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current -30 to + 1 - 30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to +125 0 to 70 'C 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mil -1.0 mA 

loH HIGH-level output current 
Oo-03 

Com'I -2.6 mA 

TC, GC -400 p.A 

Mil 12 mA 
Oo-03 

Com'I 24 mA 
loL LOW-level output current 

Mil 4 mA 
TC, GC 

Com'I 8 mA 

Mil -55 + 125 'C 
TA Operating free-air temperature 

Com'I 0 70 'C 
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3·STATE BIDIRECTIONAL COUNTERS 54/74LS568A, 569A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted) 

PARAMETER TEST CONDITIONS1 
54/74LSS88, 589 

UNIT 
Min Typ2 Max 

Mil 2.4 v 
Vee= MIN, Oo-03 loH= MAX 

Com' I 2.4 v 
VoH HIGH-level output voltage V1H=MIN, 

Mil 2.4 v V1L= MAX TC,GC loH=MAX 
Com' I 2.4 v 

Mil 0.4 v 
Oo-03 

loL=MAX 
Com'I 0.5 v 

Vee= MIN, loL = 12tnA 74LS 0.4 v 
VoL LOW-level output voltage V1H=MIN, 

Mil 0.4 v V1L=MAX loL=MAX 
TC,GC Com'I 0.5 v 

loL=4mA 74LS 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, Vo=2.7V 20 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V0 =0.4V -20 µA LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1=7.0V 0.1 mA Input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

Short-circuit output current3 Oo-03 -30 -100 mA 
los Vee= MAX 

TC,GC -15 -100 mA 

Ice Supply current (total) Vcc=MAX 28 43 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. "' 
3. los is tested with Vour= +0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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3-STATE BIDIRECTIONAL COUNTERS 54/7 4LS568A, 569 A 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 667!.J UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 1 35 MHz 

tPLH Propagation delay 
Waveform 1 

15 
ns 

tPHL Clock to output 20 

tPLH Propagation delay Waveform 2 
20 

ns 
tPHL Clock to TC 25 

tPLH Propagation delay 
Waveform 3 

14 

tPHL CET to TC 15 
ns 

tPLH Propagation delay 
Waveform 4 

20 

tPHL U/D control to TC 25 
ns 

tPLH Propagation delay 
Waveform 2 

15 

tPHL Clock to GC 17 
ns 

tPLH CET or CEP to GC Waveform 2 
16 

tPHL 26 
ns 

tPHL Propagation delay MR to output Waveform 5 20 ns 

tpzH Output enable to HIGH level Waveform 6 15 ns 

tpzL Output enable to LOW level Waveform 7 15 ns 

tPHZ Output disable from HIGH level Waveform 6, CL= 5pF 20 ns 

tPLZ Output disable from LOW level Waveform 7, CL= 5pF 22 ns 

NOTE 
Per industry convention, IMAX is the worst case value of the maximum device operating frequency with no constraints on tr, If. pulse width or duty cycle 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw Clock pulse width Waveform 1 20 ns 

ts Setup time data to clock Waveform 8 20 ns 

th Hold time data to clock Waveform 8 0 ns 

ts Setup time PE to clock Waveform 8 25 ns 

th Hold time PE to clock Waveform 8 0 ns 

ts Setup time CEP & CET to clock Waveform 9 20 ns 

th Hold time CEP & CET to clock Waveform 9 0 ns 

ts Setup time U/D to clock Waveform 10 30 ns 

th Hold time U/D to clock Waveform 10 0 ns 

ts Setup time SR to clock Waveform 11 30 ns 

th Hold time SR to clock Waveform 11 0 ns 

tree Recovery time MR to clock Waveform 5 20 ns 
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3-STATE BIDIRECTIONAL COUNTERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

V1N 

GE=~~!~OR ,_..,...__.,_, D.U.T. ~.f<>l-<1-...... ~IO_. 

D 

SWITCH POSITION 

THI Swltch1 Swltch2 

tpzH Open Closed 

tpzL Closed Open 

Ip Hz Closed Closed 
tpLZ Closed Closed 

DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar=Termination resistance should be equal to Zour of Pulse 

Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1 kD for 54174. 5451745, Rx= 5ka for 54LSl74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

54/7 4LS568A, 569 A 

INPUT PULSE DEFINITIONS 

AMP (VJ 

.... ~~~~~~tw~~~~~~~ ov 

VM =-1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltudo A1p. A1t1 Pul11Wldth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 

CLOCK TO TERMINAL COUNT DELAYS 

Waveform2 

VM = 1.5V for 54174 and 54$174$; VM = 1.3V for 54LS174LS 
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3·STATE BIDIRECTIONAL COUNTERS 

AC WAVEFORMS (Continued) 

PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 

Waveform 3 

MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

Waveforms 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform7 

OE 

Q 

54/74LS568A, 569A 

PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 

Waveform4 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

.::,.l,..v_M ____ l-_v_,:_H....,z-1 _c o.sv 
f ~~1.sv 

Waveform& 

PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 

Waveform& 

VM = 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS174LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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3-STATE BIDIRECTIONAL COUNTERS 54/74LS568A, 569A 

AC WAVEFORMS (Continued) 

COUNT ENABLE SETUP AND HOLD TIMES UP/DOWN CONTROL SETUP AND HOLD TIMES 

UID 

CP 

Q 

Q 
COUNT j(~--------N_o_c_HA_N_Q_E 

Waveform 9 Waveform10 

SYNCHRONOUS RESET SETUP AND HOLD TIMES 

4 
SR 

CP 

a _____ _,/ \__ 
Waveform 11 

VM = 1.SV for 54174 and 54S/74S; VM = 1.3V for 54LSl74LS 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 
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TRANSCEIVERS 

l:m1ii11!HI•iij LS620 

• Octal bidirectional bus 
interface 

• 3·State buffer outputs 
- LS620, inverting 
- LS623, non-Inverting 

• Hysteresis on all Data 
Inputs 

• PNP Inputs for reduced 
load Ing 

DESCRIPTION 

54/74LS620, LS623 

'LS620 Inverting Octal Bus Transceiver (3·State) 
'LS623 Non-Inverting Octal Bus Transceiver (3·State) 

Type 
Typical Propagation Typical Supply Current 

Delay (Total) 

74LS620 50mA 

74LS623 9ns 50mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc=SV:!:5%;TA=0°Cto +70°C Ycc=5V:!:10%; TA= -ss•c to +125°C 

Plastic DIP N74LS620N • N74LS623N 

Ceramic DIP S54LS620F • S54LS623F 

The 'LS623 is an octal transceiver featur- INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
ing non-inverting 3-state bus compatible 
outputs in both send and receive direc
tions. The outputs are capable of sinking 
24mA and sourcing up to 15mA, providing 
very good capacitive drive characteristics. 
The LS620 is an inverting version of the 
'LS623. Both have built-in hysteresis to 
minimize ac noise effects. 

These octal bus transceivers are designed 
for asynchronous two-way communica
tion between data buses. The control 
function implementation allows for max
imum flexibility in timing. 

These devices allow data transmission 

PIN CONFIGURATION 

ENABLE 
ClAB 

4.544 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

from the A bus to the B bus or from the B 
bus to the A bus depending upon the logic 
levels. at the enable inputs (GBA and GAB). 
The enable inputs can be used to disable 
the device so that the buses are effec· 
lively isolated. 

The dual-enable configuration gives the 
'LS620 and 'LS623 the capability to store 

LOGIC SYMBOL 

'LS620 'LS623 

llBA GBA 

GAB GAB 

A1 81 A1 81 

A2 B2 A2 82 

A3 83 A3 83 

A4 84 A4 84 

AS· BS AS BS 

A6 B6 A6 B6 

A7 B7 A7 B7 

A6 88 A6 B& 

data by simultaneous enabling of GBA 
and GAB. Each output reinforces its input 
in this transceiver configuration. Thus, 
when both control inputs are enabled and 
all other data sources to the two sets of 
bus lines are at high Impedance, both sets 
of bus lines (16 in all) will remain at their 
last states. 

LOGIC SYMBOL (IEEE) 

'LS620 

'LS623 
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TRANSCEIVERS 

l:mJilu!ieI•itJ LS620 

FUNCTION TABLE 
ENABLE INPUTS 

GBA GAB 

L L 

H H 

H L 

L H 

H :::: HIGH 11oltage level 
L =LOW voltage level 
iz1 =HIGH impedance (oft) state 

OPERATION 

'LS620 'LS623 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

(Z) (Z) 

B data to A bus, B data to A bus, 
A data to B bus A data to B bus 

-~ 

54/74LS620, LS623 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage - 0.5 to + 7.0 - 0.5 to + 7.0 v 
l1N Input current -30 to + 1 - 30 to + 1 mA 

!--~OUT Voltage applied to output in HIGH output state - 0.5 to +Vee -0.5to+Vee v 
TA Operating free-air temperature range - 55 to + 125 Oto 70 'C 

NOTE 
VtN limited to 5 5V on A and 8 inputs only 

RECOMMENDED OPERATING CONDITIONS 
54174LS 

PARAMETER UNIT 
Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil + 0.5 v 
VIL LOW-level input voltage 

Com'I + 0.6 v 
l1K Input clamp current - 18 mA 

Mil - 12 mA 
loH HIGH-level output current 

Com'I - 15 mA 

Mil 12 mA 
loL LOW-level output current 

Com'I 24 mA 

Mil - 55 + 125 'C 
TA Operating free-air temperature 

Com'I 0 70 ·c 
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TRANSCEIVERS 54/74LS620, LS623 

lmJilni!el•IJj LS620 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted,) 

TEST CONDITIONS1 
54/74LS620, 54/74LS623 

UNIT PARAMETER 
Typ2 Min Max 

Mil 0.1 v 
AVr Hysteresis (Vr, - Vr _) Vee= MIN, A or B input 

Com'I 0.2 v 

loH= MAX 2.0 v 
Vol HIGH-level output voltage Vee= MIN, V1H =MIN, Vil= MAX 

loH= -3mA 2.4 3.4 v 

Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, v,H =MIN, v,l =MAX 
lol = 12mA 

Com'I 0.25 0.4 v 

IOL= 24mA 74LS 0.35 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, G input= 2.0V, Vo= 2.7V 20 µA 
HIGH-level voltage applied 

lozl 
Off-state output current, 

Vee= MAX, G input= 2.0V, Vo= 0.4V - 400 µA 
LOW-level voltage applied 

1, Input current at maximum Vee= MAX 
V1 = 5.5V A or B input 0.1 mA 

input voltage V1 = 7.0V, GBA or GAB input 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

Ill LOW-level input current Vee= MAX, V,=0.4V -0.4 mA 

los Short-circuit output current3 Vee= MAX - 40 -130 mA 

lccH Outputs HIGH 59 70 mA 

Ice Supply current4 (total) Vee= MAX lccl Outputs LOW 42 90 mA 

lccz Outputs OFF 64 95 mA 

NOTES 
1. For conait1ons shown as M!N or MAX. use the appropriate value specified under recommended operating cond1t1ons for the applicable type. 

2. All typical values are at Vee= 5V, TA= 25"C 
3. las 1s tested with Vour = + O.'W and Vee= VccMAX + O.SV Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4 Measure Ice with outputs open. 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

OBA---, , _______ , , _____ _ 

Waveform 3 

4·546 

GBA 

WAVEFORM FOR NCN·INVERTING OUTPUTS 

Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

GAB ___ I_~_~"-'~' I 1-":" -1 
A ORB ~'-V-M--------'~ • 1.SV 

Lo.sv 

Waveform 4 
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TRANSCEIVERS 

ll@ii11ilde!ij LS820 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1, '620 
tPHL A Input to B output Waveform 2, '623 

tPLH Propagation delay Waveform 1, '620 
tPHL B Input to A output Waveform 2. '623 

tpzH 
Enable to HIGH 

Waveform 3 
GBA input to A output 

tpzH 
Enable to HIGH 

Waveform 3 
GAB Input to B output 

tpzL 
Enable to LOW 

Waveform 4 
GBA input to A output 

tpzL 
Enable to LOW 

Waveform 4 
GAB input to B output 

tPHZ 
Disable from HIGH 

Waveform 3, CL= 5pF 
GBA Input to A output 

tpHz 
Disable from HIGH 

Waveform 3, CL= 5pF 
GAB input to B output 

tpLZ 
Disable from LOW 

Waveform 4, CL= 5pF 
GBA Input to A output 

tpLZ 
Disable from LOW 

Waveform 4, CL= 5pF 
GAB Input to B output 

0 Test limits in screened columns are preliminary. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

SWITCH POSITION 

Teat Swltch1 Swltch2 

lpzH Open Closed 
tpzL Closed Open 

IPHZ Closed Closed 
tei.z_ Closed Closed 

DEFINITIONS 

RL. Load resistor to Vee: see AC CHARACTERISTICS for value. 
CL• Load capacitance Includes Jig and probe capacitance; see AC 

CHARACTERISTICS ior value. 
Rr-= Termtn1t1on resistance should be equal to Zour of Pulse 

Generators. 
0 =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k0 for 54174, 5451745, Rx= 5kO for 54LSl74LS. 
trLH• tTHL Values should be less than or equal to the table entries. 

54/74LS620, LS623 

S4174LS$20 54/74LS823 

CL•4llpF, R~•867n CL=45pF, RL=887n UNIT 

Min Max Min Max 

10 15 
15 15 

ns 

10 15 
15 15 

ns 

40 40 ns 

40 40 ns 

40 40 ns 

40 40 ns 

25 25 ns 

25 25 ns 4 
25 25 ns 

25 25 ns 

INPUT PULSE DEFINITIONS 

AMP(V) 

ITLH(lil 

------tw------ ov 
vM = 1.3V tor 54l.S174LS; VM = 1.SV for all other TTL tamllles. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rop. R1to Puloo Width tTLH tTHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LSl74LS 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.~ns 
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TRANSCEIVERS 54/74LS621, LS622 

1am11,,11e1.1w 'LS621 Non-Inverting Octal Bus Transceiver (Open Collector) 
'LS622 Inverting Octal Bus Transceiver (Open Collector) 

FEATURES 
• Octal bidirectional bus interface 

• Open-collector output 
- LS621, non-inverting 
- LS622, inverting 

• Hysteresis on all Data inputs 

• PNP inputs for reduced loading 

DESCRIPTION 
The "LS621 is an octal transceiver featur· 
ing non-inverting open-collector bus com
patible outputs in both send and receive 

Type 
Typical Propagation Typical Supply Current 

Delay (Total) 

74LS621 

74LS622 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V±5%;TA=0°Cto +70°C Vcc:;:;:5V::t10%;TA= -55°Cto +125°C 

Plastic DIP N74LS621 N • N74LS622N 

Ceramic DIP S54LS621 F • S54LS622F 

directions. The outputs are capable of INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
sinking 24mA and sourcing up to 15mA, 
providing very good capacitive drive char· 
acteristics. The 'LS622 is an inverting ver
sion of the 'LS621. Both have built-in 
hysteresis to minimize ac noise effects. 

These octal bus transceivers are designed 
for asynchronous two-way communica
tion between data buses. The control 
function implementation allows for max
imum flexibility in timing. 

These devices allow data transmission 
from the A bus to the B bus or from the B 
bus to the A bus depending upon the logic 
levels at the enable inputs (GSA and GAB). 

PIN CONFIGURATION 

ENABLE 
GAB 

4-548 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 201,A 11H and - 0.4mA Ill· 

The enable inputs can be used to disable 
the device so that the buses are effec
tively isolated. 

The dual-enable configuration gives the 
'LS621 and 'LS622 the capability to store 
data by simultaneous enabling of GSA 
and GAB. Each output reinforces its input 

LOGIC SYMBOL 

'LS621 'LS622 

B2 

B3 

A4 B4 A4 B4 

AS BS AS B5 

A6 BS AS 86 

A7 B7 A7 B7 

BB AB BB 

in this transceiver configuration. Thus, 
when both control inputs are enabled and 
all other data sources to the two sets of 
bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their 
last states. 

LOGIC SYMBOL (IEEE) 

'LS621 

'LS622 



LOGIC PRODUCTS 

TRANSCEIVERS 

1m11,,oe1.14t 
FUNCTION TABLE 

ENABLE INPUTS 

GBA GAB 

L L 

H H 

H L 

L H 

H = H1GH voltage level 
L = LOW voltage level 
(Z) =HIGH impedance (off) state 

54/74LS621, LS622 

OPERATION 

'LS621 'LS622 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

(Z) (Z) 

B data to A bus, B data to A bus, 
A data to B bus A data to B bus 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage - 0.5 to + 7.0 -0.5 to+ 7.0 v 
l1N Input current - 30 to + 1 -30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5to +Vee -0.5 to+ Vee v 
TA Operating free-air temperature range - 55 to + 125 o to 70 "C 

RECOMMENDED OPERATING CONDITIONS 
54/74LS 

PARAMETER UNIT 
Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil + 0.5 v 
VIL LOW-level input voltage 

Com'I +0.6 v 
l1K Input clamp current -18 mA 

VoH HIGH-level output voltage 5.5 v 
Mil 12 mA 

IOL LOW-level output current 
Com'I 24 mA 

Mil - 55 + 125 "C 
TA Operating free-air temperature 

Com'I 0 70 "C 

4-549 
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LOGIC PRODUCTS 

TRANSCEIVERS 54/74LS621, LS622 

uao .. on.111 
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
54/74LS621, 54/74LS622 

Typ2 
UNIT 

Min Max 

1 Mil 0.1 0.4 v 
t:.Vr Hysteresis (Vr + - Vr - ) Vee= MIN, A or B input 

Com'I 0.2 0.4 v 

loH HIGH-level output current 
Vee= MIN, V1H =MIN, VIL= MAX, 

100 µA 
VoH= 5,5V 

Mil 0.25 0.4 v 
VoL LOW-level output voltage 

Vee= MIN, V1H= MIN, IOL = 12mA 
Com'I 0.25 0.4 v 

V1L= MAX 
loL = 24mA 74LS 0.35 0.5 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA input voltage 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.4V -0.4 mA 

Supply current3 (total) 
1 lccH Outputs HIGH 70 mA 

Ice Vee= MAX 
L lccL Outputs LOW 90 mA 

NOTES 
1. For conditions stiown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s·c. 
3. Measure Ice with outputs open. 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74LS621 54/74LS622 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 667!l CL= 45pF, RL = 667!l UNIT 

Min Max Min Max 

tPLH Propagation delay Waveform 2, '621 25 25 
tPHL A input to B output Waveform 1, '622 25 25 

ns 

tPLH Propagation delay Waveform 2, '621 25 25 
tPHL B input to A output Waveform 1, '622 25 25 

ns 

tPLH Propagation delay ns 
GBA input to A output Waveform 1 40 40 
GAB input to B output Waveform 2 40 40 

tPHL Propagation delay ns 
GBA input to A output Waveform 2 50 60 
G'AB input to B output Waveform 1 50 60 
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LOGIC PRODUCTS 

TRANSCEIVERS 54/74LS621, LS622 

1pmo .. 11H.lij 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 Waveform 2 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

RT 

vee 

VOUT 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 

vee 

r 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS tor value. 

Rr =Termination resistance should be equal to Zour of Pulse Generators. 
trLH• trHL Values should be less than or equal to the table entries. 

INPUT PULSE DEFINITIONS 

t-------•w ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. A•le Pulae Width ITLH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

545/745 3.0V 1MHz 500ns 2.Sns 2.Sns 
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LOGIC PRODUCTS 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• Inverting 3·State buffer 
outputs 

• PNP inputs for reduced 
loading 

• Hysteresis on all Data 
inputs 

• 48mA sink capability 
('LS640·1) 

DESCRIPTION 

The 'LS640 is an octal transceiver featur-

54/7 4LS640, 7 4LS640-1 

Inverting Octal Bus Transceiver (3-State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS640 & -1 7ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t:5%;TA=0°Cto +1o•c Vee= sv ± 10%; TA= - ss•c to + 12s•c 

Plastic DIP 
N74LS640N 

N74LS640-1N 

Ceramic DIP 
S54LS640F 

ing inverting 3-State bus. compatible out· INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
puts in both send and receive directions. 
The outputs are all capable of sinking 
24mA and sourcing up to 15mA, producing 
very good capacitive drive characteristics. 
In addition, the 74LS640-1 features a 48mA 
sink current capability. The device lea- NOTE 

PINS 

All 

All 

DESCRIPTION 

Inputs 

Outputs 

lures a Chip Enable (CE) input for easy A 54174LS unit load (LSul) is 20µA '1H and -0.4mA '1L· 

cascading and a Send/Receive (SIR) input 
for direction control. All Data inputs have 
hysteresis built in to minimize ac noise FUNCTION TABLE 
effects. 

INPUTS INPUTS/OUTPUTS 

CE S/R An 

L L A=B 
L H INPUTS 
H x 

H = HIGH voltage level 
L = LOW voltage level 
X =Don't care 

(Z) 

(Z) =HIGH impedance "off" state 

e. 
INPUTS 
B=A 

(Z) 

54/74LS & ·1 

1LSul 

30LSul 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

TRANSCEIVER 54/74LS640, 74LS640·1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 
I------· 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 

v 1N limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH·level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

SWITCH POSITION 
Test Swltch1 Swllch2 

1PZH Open Closed 

lpzL Closed Open 

1PHZ Closed Closed 
1PLZ Closed Closed 

DEFINITIONS 
AL= Load resistor to Vee; see AC CHARACTERISTICS for \lalue. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to ZouT of pulse 

generators 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1k0 for 54/74, 54S/74S, Rx= 5kfl for 54LS/74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

74LS-1 only 

Mil 

Com'I 

54LS 74LS & ·1 UNIT 

7.0 7.0 v 
-0.5 to + 7.0 -0.5 to+ 7.0 v 

- 30 to + 1 - 30 to + 1 mA 

-0.5 to +Vee -0.5to+Vcc v 
- 55 to + 125 Oto 70 ·c 

54/74LS & -1 
UNIT 

Min Norn Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.5 v 
+0.6 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

48 mA 

-55 +125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(V) 

--~~~-~~-tw~~~~~~~ ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltuc:t. Rep. R•t• Pulse WkSth ITLH ITHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC PRODUCTS 

TRANSCEIVER 5417 4LS640, 7ALS640·1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

TEST CONDITIONS1 
54/74LS840 74LS640-1 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Mil 0.1 0.4 v 
AV1 Hysteresis (V1 + - TT-) Vee= MIN, A or B input 

Com'I 0.2 0.4 0.2 0.4 v 
Vee= MIN, loH= MAX 2.0 2.0 v 

VoH HIGH-level output voltage V1H= MIN, 
loH= -3mA 2.4 3.4 2.4 3.4 v V1L=MAX 

Mil 0.25 0.4 v 
Vee= MIN, loL=12mA 

Com' I 0.25 0.4 0;25 0.4 v 
Vol LOW-level output voltage V1H= MIN, 

loL=24mA 74LS 0.35 0.5 0.35 0.5 v V1L=MAX 
loL=48mA 0.4 0.5 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 ' -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, CE input=2.0V, V0 =2.7V 20 20 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, CE input= 2.0V, Vo= 0.4V -400 -400 µA 
LOW-level voltage applied 

Input current at maximum 1 V1= 5.5V I A or B input 0.1 0.1 mA 
11 input voltage Vcc=MAXJ l - 0.1 0.1 mA V1= 7.0V S/R or CE input 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 20 µA 

l1L LOW-level input current Vee= MAX, V1= 0.4V -0.4 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -40 -130 mA 
current3 

lccH Outputs HIGH 48 70 48 70 mA 

Ice Supply current4 (total) Vee= MAX lccL Outputs LOW 62 90 62 90 mA 

lccz Outputs OFF 64 95 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=SV, TA=25°C. 
3. los is tested with Vour= + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with outputs open. 
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LOGIC PRODUCTS 

TRANSCEIVER 54/7 4LS640, 7 4LS640·1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay 
Waveform 1 

tPHL A Input to B output 

tPLH Propagation delay 
Waveform 1 

tPHL B Input to A output 

tpzH 
Enable to HIGH 

Waveform 2 
~. S/R inputs to A output 

tpzH 
Enable to HIGH 

Waveform 2 
CE, SIR inputs to B output 

tpzL 
Enable to LOW 

Waveform 3 
CE, SIR inputs to A output 

tpzL 
Enable to LOW Waveform 3 
CE, SIR inputs to B output 

tPHZ 
Disable from HIGH 

Waveform 2, CL= 5pF 
CE, SIR inputs to A output 

tPHZ 
Disable from HIGH 

Waveform 2, CL= 5pF 
CE, SIR inputs to B output 

tpLZ 
Disable from LOW 

Waveform 3, CL= 5pF CE, S/R inputs to A output 

tpLZ 
Disable from LOW 

Waveform 3, CL= 5pF CE, SIR inputs to B output 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

54/74LS & ·1 

CL• 45pF, RL • 8870 

Min Max 

10 
15 

10 
15 

40 

40 

40 

40 

25 

25 

25 

25 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

'tvM ~VM 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

~1PZHI ~1PHZj _L O.SV 

A ORB ______ _,f'"v-M------~ •1.SV 

Waveform 1 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL tam1l1es 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Ce~VM fvM 

Waveform 2 

---~=lpz=L--1--~..,l 
AORB \ VM ~=UV 

o.sv 

Waveform 3 
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LOGIC PRODUCTS 

TRANSCEIVERS 

• Octal bidirectional bus 
interface 

• Open Collector Outputs 
- 'LS641, non-inverting 
- 'LS642, inverting 

• PNP inputs for reduced 
loading 

• Hysteresis on all Data 
inputs 

• 48mA sink capability 
('LS641·1, LS642·1) 

FUNCTION TABLE, 'LS641 

INPUTS INPUTS/OUTPUTS 

CE SIA" An Bn 

l l A=B INPUTS 
l H INPUTS B=A 
H x (Z) (Z) 

FUNCTION TABLE, 'LS642 

INPUTS INPUTS/OUTPUTS 

CE S/R An 

l l A=B 
l H INPUTS 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

(Z) 

(Z) =HIGH impedance "off' state 

Bn 

INPUTS 
B=A 

(Z) 

PIN CONFIGURATION 

'LS641 'LS642 

4-556 

54/74LS641, LS642, 74LS641·1, LS642·1 

Octal Bus Transceiver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (A to B) (Total) 

74LS641 & ·1 17ns 58mA 

74LS642 & ·1 17ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee=SV :!:5%;TA=0°Cto +70°C Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

N74LS641N 

Plastic DIP 
N74LS641-1N 
N74LS642N 

N74LS642-1N 

Ceramic DIP 
S54LS641F 
S54LS642F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS & ·1 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54174LS unit load (LSul) ls 20µA ltH and - 0.4mA l1L 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'LS641 'LS642 'LS641 'LS642 



LOGIC PRODUCTS 

TRANSCEIVERS 54/7 4LS641, LS642, 7 4LS641 ·1, LS642·1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 
V1N limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 

loL LOW-level output current Com'I 

74LS·1 only 

Mil 
TA Operating free-air temperature 

Com' I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

Vee vce 

VIN VOUT 
PULSE D.U.T. 

GENERATOR 

RT 

-=- -=- -=- -=- r 
DEFINITIONS 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
Cl= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse Generators. 

ITLH• trHL Values should be less than or equal to the table entries. 

54LS 74LS & ·1 UNIT 

7.0 7.0 v 
-0.5 to+ 7.0 -0.5 to+ 7.0 v 
-30 to+ 1 - 30 to + 1 mA 

-0.5 to +Vee -0.5to +Vee v 
- 55 to + 125 Oto70 ·c 

54/74LS & ·1 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.5 v 
+0.6 v 
-18 mA 

5.5 v 
12 mA 

24 mA 

48 mA 

-55 + 125 ·c 
0 70 ·c 

INPUT PULSE DEFINITIONS 

AMP(VI 

l+------IW OV 

VM = 1.3V for 54LSl74LS; VM = 1.5V tor all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. A•le PulHWldth tnH ITHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54L5174L5 3.0V 1MHz 500ns 15ns 6ns 

5451745 3.0V 1MHz 500ns 2.5ns 2.5ns 

4.557 
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LOGIC PRODUCTS 

TRANSCEIVERS 54/74LS641, LS642, 74LS641·1, LS642·1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

PARAMETER TEST CONDITIONS1 
54174LS841 74LS841-1 

UNIT 

Min Typ2 MIX Min Typi Max 

Mii 0.1 0.4 v 
AVr Hysteresis (Vr +-Tr-) Vee= MIN, A or B Input 

Com'I 0.2 0.4 0.2 0.4 v 

loH HIGH-level output current Vee= MIN, V1H= MIN, V1L= MAX, 100 100 p.A 
VoH=5.5V 

Mii 0.25 0.4 v 
Vee= MIN, loL=12mA· 

Com' I 0.25 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H=MIN, 

loL=24mA 74LS 0.35 0.5 0.35 0.5 v V1L= MAX 
loL=4BmA 0.4 0.5 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 
Input current at maximum 1V1=5.5V IA or B Input 0.1 0.1 mA 

11 Input voltage Vee= MAX lV1=7.0V lS/Fl or ~input 0.1 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 -0.4 mA 

lccH Outputs HIGH 48 70 48 70 mA 

Ice Supply current3 (total) Vee= MAX lccL Outputs LOW 62 90 62 90 mA 

lccz Outputs OFF 64 95 64 95 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the 

appropriate value specified under recommended 
operating conditions for the appllcable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON·INVERTING OUTPUTS 

2. All typical values are at Vcc=5V~ TA=25°C 
3. Measure Ice with outputs open. 

VM = 1.3V for 5tlLS174LS, VM • 1.5V tor all other TTL families. 

Waveform 1 WHelorm 2 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V 

PARAMETER TEST CONDITIONS 
CL= 45pF, RL = 667!l 

UNIT 
Min Max 

tPLH Propagation delay Waveform 1 25 
tPHL A input to B output 

ns 

tPLH Propagation delay Waveform 1 25 

tPHL B Input to A output 
ns 

tPLH Propagation delay ns 
CE, SIR inputs to A output Waveform 1 40 
C~ input to B output Waveform 1 40 
S/R input to B output Waveform 2 40 

tPHL Propagation delay ns 
CE, SIR inputs to A output Waveform 2 50 
CE input to B output Waveform 2 50 
S/R input to B output Waveform 1 50 

4·558 



LOGIC PRODUCTS 

TRANSCEIVER 

• Octal bldirectlonal bus 
Interface 

• 3-State buffer outputs 
• PNP Inputs for reduced 

load Ing 
• Hysteresis on all Data 

inputs 
• 48mA sink capability 

('LS645·1) 

DESCRIPTION 

The 'LS645 is an octal transceiver featur
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc
tions. The outputs are all capable of sink· 
ing 24mA and sourcing up to 15mA, pro
ducing very good capacitive drive charac
teristics. In addition, the 74LS645·1 fea
tures a 48mA sink current capability. The 
device features a Chip Enable (CE) input 
for easy cascading and a Send/Receive 
(SIR) input for direction control. All Data 
inputs have hysteresis built in to minimize 
ac noise effects. 

PIN CONFIGURATION 

54/7 4LS645, 7 4LS645·1 

Octal Bus Transceiver (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS645 & ·1 10ns 58mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee• sv :1: S%;TA .o•c to + 1o•c Vee= sv :1: 10%; TA. - ss•c to + 12s•c 

Plastic DIP 
N74LS645N 

N74LS645-1N 

Ceramic DIP 
S54LS645F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS & ·1 

All Inputs 

All Outputs 

NOTE 
A. 54174LS unit load (LSul) is 20µA ltH and -0.4mA l1L· 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE SIR An 

L L A=B 
L H INPUTS 
H x 

H =HIGH voltage level 
L =LOW voltage level 
X = Don't care 

(Z) 

(Z) =HIGH impedance "off" state 

LOGIC SYMBOL 

a. 
INPUTS 
B=A 

(Z) 

1LSul 

30LSul 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

TRANSCEIVER 54/74LS645, 74LS645·1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

Your Voltage applied to output In HIGH output state 

TA Operating free-air temperature range 

NOTE 
V1N llmlted to 5.5V on A 1nd B Inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH·level input voltage 

VIL LOW·level Input voltage 

l1K Input clamp current 

loH HIGH·level output current 

loL LOW·level output current 

TA Operating free·air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Yee 

Y1N YouT 

GE:~~~OR t--<!ot--.-i D.U.T • .__ ...... _.,_~1-4 

Ry 

swrrcH POSITION 

Tnt Swhch1 Swttch2 

tpzH Open Closed 

tpzL Cloud Open 
tpHz Cloud Cloud 
11'1.Z_ Cloud Cloud 

DEFINITIONS 

D 

RL. Load reslator to Vee; ... AC CHARACTERISTICS for v1lu1. 
CL• LOMI capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 

Rr • ~:':~~~:~~ resistance should be equal to Zour of Pulse 

D =Diodes are 1 N918, 1 N3084, or equivalent. 
Rx• 1k0 for 54174, 5451745, Rx= 5k0 for 54LSl74LS. 
ITLH• tn-1L Values should be le11 than or equal to the table entries. 

4-560 

Mil 

Com'I 

Mil 

Com' I 

Mil 

Com'I 

Mil 

Com'I 

74LS-1 only 

Mil 

Com' I 

54LS 74LS A ·1 UNIT 

7.0 7.0 v 
-0.5 to+ 7.0 -0.5 to+ 7.0 v 
-30to+1 -30to+1 mA 

-0.5to+Vcc -0.5to +Vee v 
-55 to+ 125 Oto 70 ·c 

54174LS A ·1 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.5 v 
+0.6 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

48 mA 

-55 + 125 ·c 
0 70 •c 

INPUT PULSE DEFINITIONS 

AMP(Y) 

--~~~~~•w'~~~~~~ ov 
VM = 1.3V tor 54LSl74LS; VM = 1.5V tor all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplt- Rop.~te Puilo Wldlll ITLH ITHL 

54174 3.0V 1MHZ !iQOns 7ns 7ns 

54LS/74LS 3.0V 1MHz !iOOna 15ns ens 

545174$ 3.0V 1MHz !iQOns 2.5na 2.5ns 



LOGIC PRODUCTS 

TRANSCEIVER 54/7 4LS645, 7 4LS645·1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating tree-air temperature unless range otherwise noted) 

TEST CONDITIONS1 
54/74LS845 74LS845-1 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Mil 0.1 0.4 v 
AVr Hysteresis (Vr+-T r-) Vee= MIN, A or B input 

Com'I 0.2 0.4 0.2 0.4 v 
Vee= MIN, loH= MAX 2.0 2.0 v 

VoH HIGH-level output voltage V1H=MIN, 
loH= -3mA 2.4 3.4 2.4 3.4 v V1L= MAX 

Mil 0.25 0.4 v 
Vee= MIN, loL = 12mA 

Com'I 0.25 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H= MIN, 

loL=24mA 74LS 0.35 0.5 0.35 0.5 v V1L= MAX 
loL=48mA 0.4 0.5 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, CE input=2.0V, V0 =2.7V 20 20 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, CE input= 2.0V, Vo= 0.4V -400 -400 p.A 
LOW-level voltage applied 

Input current at maximum 1V1=5.5V] A or B input 0.1 0.1 mA 
1, input voltage Vee= MAX l ] 0.1 0.1 mA V1 = 7.0V S/R or CE input 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 20 p.A 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -40 -130 mA 
current3 

lccH Outputs HIGH 48 70 48 70 mA 

Ice Supply current• (total) Vee= MAX lccL Outputs LOW 62 90 62 90 mA 

lccz Outputs OFF 64 95 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type 
2. All typical valuc3 are at Vee= 5V, TA= 2s•c. 
3. los is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one Output should be shOrt.ad at a time and duration of the short circui1 .!h::iutd not exceed one 

second. 
4. Measure Ice with outputs open. 

4-561 
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LOGIC PRODUCTS 

TRANSCEIVER 54/7 4LS645, 7 4LS645-1 

AC CHARACTERISTICS TA=25'C, Vcc=5.0V 

54/74LS & ·1 

PARAMETER TEST CONDITIONS CL=45pF, Rl=8670 UNIT 

Min Max 

tPlH Propagation delay Waveform 1 15 
tPHl A input to B output 15 

ns 

tPlH Propagation delay Waveform 1 
15 

tPHL B input to A output 15 
ns 

tpzH 
Enable to HIGH 

Waveform 2 
CE, SIR inputs to A output 

40 ns 

tpzH 
Enable to HIGH 

Waveform 2 
CE, SIR inputs to B output 

40 ns 

tpzl 
Enable to LOW 
CE, SIR inputs to A output Waveform 3 40 ns 

tpzL 
Enable to LOW 

Waveform 3 
CE, SIR inputs to B output 40 ns 

tPHZ 
Disable from HIGH 

Waveform 2, Cl= 5pF CE, SIR inputs to A output 
25 ns 

tPHZ 
Disable from HIGH 

Waveform 2, Cl= 5pF CE, SIR Inputs to B output 
25 ns 

tpLZ 
Disable from LOW 

Waveform 3, Cl= 5pF 25 
CE, SIR inputs to A output 

ns 

tpLZ 
Disable from LOW 

Waveform 3, Cl= 5pF CE, SIR Inputs to B output 25 ns 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

4-562 

\vM f vM 
~''z"I ~'PHZJ o.sv 

A ORI -------"'"v-M------q::_ •UV 

VM = 1 3V tor 54L$174L$, VM = 1.5V for all other TTL tam1lles 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Weveform 2 



LOGIC PRODUCTS 

REGISTER FILE 

• Simultaneous and 
Independent Read and 
Write operations 

TYPE 

74LS670 

54/74LS670 

4 x 4 Register File (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

25ns 30mA 

• Expandable to almost any ORDERING CODE 
word size and bit length 

• 3-State outputs 
• See '170 for open 

collector version 

DESCRIPTION 

The '670 Is a 16-blt 3-State Register File 
organized as 4 words of 4 bits each. Sepa
rate Read and Write Address and Enable 
Inputs are available, permitting simultane· 
ous writing into one word location and 
reading from another location. The 4-bit 
word to be stored is presented to four 
Data Inputs. The Write Address inputs (WA 
and W8 ) determine the location of the 
stored word. When the Write Enable (WE) 
Input is LOW, the data Is entered Into the 
addressed location. The addressed loca· 
tlon remains transparent to the data while 
the WE Is LOW. Data supplied at the in· 
puts will be read out in true (non-Inverting) 
form from the 3-State outputs. Data and 
Write Address Inputs are inhibited when 
WE Is HIGH. 

Direct acquisition of data stored in any of 
the four registers Is made possible by indi· 
vldual Read Address inputs (AA and A8 ). 
The addressed word appears at the four 
outputs when the Read Enable (RE) is 

PIN CONFIGURATION 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = sv ± 5%; TA = o•c to + 10•c Vee = sv ± 10%; TA = -ss•c to + 12s•c 

Plastic DIP N74LS670N 

Ceramic DIP S54LS670F 

Flatpack S54LS670W 

LLCC S54LS670G 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS 

D0-D3, WA, W8 , AA, A8 

WE 

RE 

Oo-03 

NOTE 
A 54174LS unit load (LSul) Is 20"A l1H and -0.4mA Ill· 

LOW. Data outputs are In the HIGH imped· 
ance "off" state when the Read Enable in· 
put is HIGH. This permits outputs to be 
tied together to increase the word capac· 
ity to very large numbers. 

Up to 128 devices can be stacked to in· 
crease the word size to 512 locations by 
tying the 3-State outputs together. Since 
the limiting factor for expansion is the out· 
put HIGH current, further stacking is pos· 

LOGIC SYMBOL 

12 15 

14 WA 
WE Do D1 D2 D3 

13 Wa 

RA 

Ra 

11 RE Do 01 D2 03 

10 

Yee •Pin 18 
GND= Pin 8 

DESCRIPTION 54/74LS 

Inputs 1LSul 

Input 2LSul 

Input 3LSul 

Outputs 10LSUI 

sible by tying pull-up resistors tci the out· 
puts to increase the loH current available. 
Design of the Read Enable signals for the 
stacked devices must ensure that there is 
no overlap in the LOW levels which would 
cause more than one output to be active at 
the same time. Parallel expansion to gen
erate n-bit words is accomplished by driv· 
Ing the Enable and Address inputs of each 
device in parallel. 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

REGISTER FILE 54/74LS670 

LOGIC DIAGRAM 

( ) =Pin Numbers 
(4) 

Re 

WRITE MODE SELECT TABLE 

OPERATING INPUTS 

MODE WE Dn 

Write Data 
L L 
L H 

Data 
H x 

Latched 

NOTE 

Vee= Pin 1s 
GND=Pln8 

INTERNAL 
LATCHES!•) 

L 
H 

no change 

a. The Write Address (WA and Ws) to the 'internal latches" must be stable while WE 
is LOW for conventional operation. 

4-564 

READ MODE SELECT TABLE 

INPUTS OUTPUT 
OPERATING 

MODE RE 
INTERNAL 

an LATCHESib) 

Read 
L L L 
L H H 

Disabled H x (Z) 

NOTE 
b. The selection of the "internal latches" by Read Address (RA and R9) are not 

constrained by WE or RE operation. 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

(Z) =HIGH impedance ''off" state. 



LOGIC PRODUCTS 

REGISTER FILE 54/74LS670 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage - 0.5 to + 7.0 -0.5 to+ 7.0 v 
l1N Input current - 30 to + 1 -30 to + 1 mA 

Your Voltage applied to output in HIGH output state -0.5to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 "C 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 4 

Mil + 0.7 v 
VIL LOW-level input voltage 

Com'I + 0.8 v 
l1K Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'I -2.6 mA 

Mil 4 mA 
loL LOW-level output current 

Com'I 8 mA 

Mil -55 + 125 "C 
TA Operating free-air temperature 

Com'I 0 70 "C 
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LOGIC PRODUCTS 

REGISTER FILE 54/74LS670 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS670 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H =MIN, VIL= MAX, Mil 2.4 3.4 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.1 v 
Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H= MIN, loL=MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1H=MIN, V0 =2.7V 20 tiA HIGH-level voltage applied 

1ozL 
Off-state outut current, 

Vee= MAX, V1H=MIN, Vo=0.4V -20 tiA LOW-level voltage applied 

Do-D3, WA, We. RA, Re inputs 0.1 mA 

11 
Input current at maximum Vee= MAX, wr:: input 0.2 mA input voltage V1= 7.0V 

RE input 0.3 mA 

Do-D3, WA, We. RA, Re inputs 20 tiA 

l1H HIGH-level input current Vee= MAX, WE input 40 ti A V1=2.7V 
RE input 60 tiA 

Do-D3, WA, We. RA, Re inputs -0.4 mA 

l1L LOW-level Input current Vee= MAX, WE input -0.8 mA 
V1=0.4V 

RE input -1.2 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA current3 

Ice Supply current4 (total) Vee= MAX 30 50 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25"C. 
3. las is tested with Vour= +o.sv and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with 4.5V applied to all Data inputs and Read Enable and Write Enable inputs, ground Read Address and Write Address inputs and leave all outputs open. This is a 

worse.case condition. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2kll UNIT 

Min Max 

tPLH Propagation delay 
Waveform 2 

40 
tPHL Read Address to output 45 

ns 

tPLH Propagation delay 
Waveform 1 

45 
tPHL Write Enable to output 50 

ns 

tPLH Propagation delay 
Waveform 1 

45 
tPHL Data to output 40 

ns 

tpzH Enable time to HIGH level Waveform 4 35 ns 

tpzL Enable time to LOW level Waveform 5 40 ns 

tPHZ Disable time from HIGH level Waveform 4, CL= 5pF 50 ns 

tpLZ Disable time from LOW level Waveform 5, CL= 5pF 35 ns 
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LOGIC PRODUCTS 

REGISTER FILE 54/74LS670 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54LS/74LS 

UNIT 
Min Max 

tw Read Enable pulse width Waveform 6 25 ns 

tw Write Enable pulse width Waveform 3, RE= ,; 0.8V 25 ns 

ts Setup time, Data to positive-going WEl0 1 Waveform 3 10 ns 

th Hold time, Data to positive-going WEicl Waveform 3 15 ns 

ts Setup time, Write Address to negative-going WEl01 Waveform 3 15 ns 

th Hold time, Write Address to negative-going WEid) Waveform 3 5.0 ns 

tiatch Latch time for new dataldl Waveform 3 25 ns 

NOTES 
c. Wnte address setup time will protect the data written into the previous address If protection of data 1n the previous address is not required, t 5 (write address to WE) can be 

ignored, as any address selection sustained for the final 30ns of the WE pulse and during th {write address to WE) will result in data being written into that location. Depending 
on the duration of the input conditions, one or a number of previous addresses may have been written into. 

d. Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempting to read from a location immediately 
after that location has received new data. This parameter is measured from the falling edge of "Wt to the rising edge of RA or R9. ~must be LOW. 

AC WAVEFORMS 

PROPAGATION DELAY, 
WRITE ENABLE AND DATA TO OUTPUTS 

Waveform 1 

SETUP AND HOLD TIMES WRITE 
ADDRESS AND DATA TO WRITE ENABLE 

PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 

Waveform 2 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

VM VM 

-'PzH--1 1- 1PHz-l 1------1 _c o.sv 
On ______ __,f VM ~ <1.SV 

Waveform 3 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

1-::LZ-\ 
~<1.SV 

'--------- L o.sv 

Waveform 5 

Waveform 4 

SETUP AND HOLD TIMES 
READ ADDRESS TO READ ENABLE 

Waveform 6 
VM = 1.5V for 54174 and 5481748: VM = 1 3V !or 54LS174LS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

REGISTER FILE 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee Vee 

~ RL 

s, Y1N Your 

GE:~~~~OR t-tocr-<~ D.U.T. t-tocH~~-tic;.t~ 

D 

SWITCH POSITION 

Test Swltch1 Swltch2 

1PZH Open Closed 

tpzL Closed Open 

tpHz Closed Closed 

tpLZ Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS tor value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
Ax= 1k0 for 54174, 54Sf74S, Ax= 5k0 for 54LS/74LS. 
trLH• trHL Values should be less than or equal to the table entries 

4·568 

54/74LS670 

INPUT PULSE DEFINITIONS 

AMP(V) 

tTLHltr) ITHL(lf) 

i.-·~~~~~-tw~~~~~~~ OV 

VM = 1.3V tor 54LS/74LS; VM = 1.5V for all other TTL families 

I INPUT PULSE REQUIREMENTS I 
FAMILY 

Amplitude Rap. Rate Pulse Width trLH tTHL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54$174$ 3.0V 1MHz 500ns 2.5ns 2.5ns 



LOGIC PRODUCTS 

RAM CONTROLLER 

li®""""·'d 
FEATURES 

• Arbitration for 2 microprocessors, 
refresh, RAS/CAS generation, access 
ready timing and address multiplexing 

TYPE 

74LS764 

54/74LS764 

Dual-Port Dynamic RAM Controller 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total} 

175 mA 

with a single 40-pin chip ORDERING CODE 
• Nine address pins allow control of 

DRAMs up to 256K 
• Convenient pinout and other support 

chips on the right 
• Separate refresh clock allows 

adjustable refresh timing 

DESCRIPTION 
The 7 4LS764 Dual-Port Dynamic RAM con
troller is a 40-pin, bipolar, memory controller 
designed to perform the functions of arbi
trator, access signal controller. and refresher 
for interfacing industry standard Dynamic 
RAMs to at most two processors, known as 
'users' The number of address lines inter
faceable to the controlled DRAMs '18, indi
cates that the LS764 will control DRAMs of 
up to 256K in size, with the number of 256K 
banks of controlled DRAM limited by the 
output capability of the RAS, CASEN, and 
the MA0-8 address lines. 

The CP input determines the speed at which 
the controller will function, with a suggested 
limit of 50 MHz. The RCP input determines 
the period of refresh for each row after it is 
divided by 50 internally. 

PIN CONFIGURATION 

RCLK 

WG 

GNT 

CASEN 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vee= sv ± S'l/o; TA= 0°c to+ 10°c Vee~ 5V ± 10%; TA~ -55°C to+ 125°C 

Plastic DIP N74LS764N 

Plastic SO N74LS764D 

Ceramic DIP 

Ceramic LLC 

NOTE: 
SO Package is surface mounted micro-minature DIP available 1984. 
LLCC is 20 pin surface mounted leadless chip carrier. 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 
54F/74 (U.L.) 

High/Low 
r---

RE01, REQ2 Request Inputs 
(Active Low) 

CP Clock Input 

RCP Refresh Clock Input 

A1-A18 Address Inputs 

GNT 
Grant Output 
(Active High) 

SEL 1, SEL2 
Select Outputs 

(Active Low) 

DTACK 
Data Transfer 

Acknowledge Output 

RAS Row Address Select Output 

WG Write Gate Output 

CASEN 
Column Access 

Select Enable Output 

MAO-MAB Address Outputs 

DTACK LOGIC SYMBOL 

A10 

Vee 

An 

RAS 

MAo 

MA1 

MA2 

GND 

MA3 

MA4 

MAs 

MAo 

MA1 

MA a 

CLK 

Sill 

REfil 

AEa'i 

21 

22 

24 

40 

1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 

Yee= Pin 11 
GND =Pin 31 

20 

23 

35 

36 

37 

38 

39 

4-569 

4 
= 



LOGIC PRODUCTS 

RAM CONTROLLER 

IQmilul!ei.lij 

Access to the controlled DRAM is accom
plished by bringing one of the two REQ 
inputs low. Initial arbitration indicates on the 
SEL outputs which user will be granted 
access next, after the current cycle 1access 
or refresh 1 is completed. When the current 
cycle is completed, the GNT output is 
brought high to indicate that a memory 
access cycle is now commencing for the 
selected user. This GNT signal, when de
coded with the proper SEL output, can be 
used as a wait signal for some popular 
microprocessors. Once the GNT signal has 
become true, the address inputs A 1-A 18 are 
latched internally, and A1-A9are propagated 
to the MA0-8 outputs. One-half CP cycle 
later, the RAS output becomes active, and at 
the next half-cycle of CP, the address lines 
A 10-A 18 are selected and propagated to the 
MA0-8 outputs, and the WG output 1WRITE 
GATE 1 becomes active, indicating the proper 
time for WE going to the DRAMs to become 
active for an 'EARLY WRITE' cycle. This WG 
signal, when used with the SEL signal, can 
be used to gate in the WR signal coming from 
the user to produce a proper WE signal for 
the DRAMs. After 1/2 CP cycle allows the 
address to propagate and stabilize, the 

BLOCK DIAGRAM 

--1 1------1 -I---< - I--
I---< -- I--

CP 

RCP 

4-570 

CASEN output becomes active, which can 
be used as a CAS output or decoded with 
higher order address lines to produce mul
tiple CAS signals. 

After the CASEN signal has become active, 
3 CP cycles occur before RAS is turned off, 
giving a total pulse width for RAS of 4 CP 
cycles. At the same time, the DTACK output 
becomes active, indicating that data is valid 
on the DRAM data lines, or that proper 
access time has been reached, indicating to 
the user that it can now commence to with
draw its request. All signal lines are held in 
this state until the user finally brings its REQ 
input high, at which time, after synchroniza
tion, the GNT, SEL and other signals become 
inactive and a new access or refresh cycle 
is serviced. 

The refresh cycle commences from internal 
requests generated from the CP divided by 
50 to produce a refresh request every 12.5 
µsec when using a 4 MHz RCP. In this cycle 
the internal refresh counter addresses are 
allowed to propagate and settle on the 
MA0-8 address outputs, at which time the 
RAS signal becomes active for 4 CP cycles, 
then inactive for 3 CP cycles, to meet the 

OT ACK 

I 
T 

ACCESS 

ARBITRATION 
RAS/MUX/CAS 

TIMING 

REFRESH 

J l J J 
MUX 

I [ REFRESH J 
COUNTER 

l (9)L 

ADDRESS 
LATCH MUX 

ANO MUX 
(9) 

54/74LS764 

precharge requirement of DRAMs. This 
refresh request takes priority over the two 
REQ inputs, except when one of them is in 
the process of being serviced when the 
refresh request comes active. In that case 
the refresh cyc_le would start immediately 
after the current user is serviced. 

REQ contention is resolved by sampling the 
REQ inputs on different edges of the CP, 
which resolves the problem of Requests 
coming simultaneously, but also introduces 
a delay of up to 1 CP cycle for resolution. 

The RAS, CASEN, and MA0-8 address line 
outputs have 48 mA outputs and a 'slow 
ramp' feature to promote proper interfacing 
to standard DRAM inputs. The outputs are 
specified to handle up to 256 pF without 
degredation of control and minimal degre
dation of access time. Indicating at the 
present time a limit of 32 devices connected 
to any one pin 18 pF load per input•. 

The LS764 will be housed in a 40-pin DIP, 
with specifications made in the commercial 
range. 

RAS 

WG 

CASEN 

MAo-MAa 



LOGIC PRODUCTS 

RAM CONTROLLER 54/74LS764 
ipii .. llH.lij 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range ) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage - 0.5 to+ 7.0 - 0.5 to+ 7.0 v 
~N Input current -30to+1 -30to+1 mA 

Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee - 0.5 to+ Vee v 
TA Operating free-air temperature range - 55 to+ 125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 
54/74LS 

PARAMETER UNIT 
Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
hK Input clamp current - 18 mA 

IOH HIGH-level output current - 400 p.A 

Mil 4 mA 
IOL LOW-level output current 

Com'I 8 mA 

Mil - 55 + 125 oc 
TA Operating free-air temperature 

Com'I 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.I 

PARAMETER TEST CONDITIONS1 
54/74LS 

UNIT 
Min TyP2 Max 

Vee= MIN, V1H = MIN, V1L = MAX, Mil 2.5 v 
VOH HIGH-level output voltage 

loH=MAX Com'I 2.7 v 
Mil 0.4 v 

VOL LOW-level output voltage Vee= MIN, V1N =MIN, loL=MAX v Com'I 0.5 
V1L=MAX 

loL=4mA 74LS 0.4 v 
V1K Input clamp voltage Vcc=MIN.ii=liK -1.5 v 

Ii 
Input current at maximum 

Vee= MAX, V1 = 7.0V 0.5 mA 
Input voltage 

iiH HIGH-level input current Vcc=MAX. V1=2.7V 20 p.A 

iiL LOW-level input current Vee= MAX, V1=0.4V -0.2 mA 

los 
Short-circuit output 

Vcc=MAX -15 -100 mA 
current3 

Ice Supply current (total I Vcc=MAX 175 200 mA 

NOTES 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv. TA= 2s0 e. 
3. los is tested with Vour = + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not 

exceed one second. 
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LOGIC PRODUCTS 

RAM CONTROLLER 54/74LS764 

1m11,,11n.11t 

AC ELECTRICAL CHARACTERISTICS TA= 25°c, Vee= 5.ov 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 15pf, RL = 2k!l UNIT 

Min Max 

SELECT 1 TIME 
ts+ 25 

user 2 time+ 
tSEL 1 !REQ1 to SEL11 1 Tep+ 25 

ns 

SELECT 2 TIME 
ts+ 25 

user 1 time+ 
tSEL2 1REQ2 to SEL21 1Tcp+25 

ns 

IGNT1 
GRANT 1 TIME 

tweP(H) 7.5 Tep ns 
1SEL 1 to GNTI 

IGNT2 
GRANT 2 TIME 

1 Tep 8 Tep ns 
!SEL2 to GNT1 

IGRA GNT to ROW ADDRESS 24 ns 

!GRAS GNT to RAS Waveform 1 tweP(LI + 24 ns 

tGWG GNT to WG 1 Tep ns 

tGCA 
GNT to 1 Tep+ 24 ns 
COLUMN ADDRESS 

tGCAS GNT to CASEN 1.5Tep+21 ns 

tGDT GNT to DTACK 4.5 Tep ns 

tREFREQ 
REFRESH REQUEST 

50 TReP ns 
CLOCK PERIOD 

IWRAS RAS PULSE WIDTH 4.0 Tep ns 

AC SETUP REQUIREMENTS TA= 25°C, Vee= 5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

twep{H) CP Pulse width !Hi 12.5 ns 

twcp(L) CP Pulse width !Li 12.5 ns 

twRcp(H) RCP Pulse width 1H1 12.5 ns 

twRcp(L) RCP Pulse width ill 12.5 ns 

t, 
SET-UP TIME Waveform 1 8 
!REQ to CLOCK1 

ns 

th 
HOLD TIME 

0 
1REQ from CLOCK I 

ns 

tep One Clock Period of CP 25 ns 

IReP One Clock Period of RCP 25 ns 

NOTES 
1. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed 

and the other latches are not affected. 
2. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed 

and the other latches are not affected. 
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LOGIC PRODUCTS 

RAM CONTROLLER 54/74LS764 

1pp11 .. 11e1.111 

AC WAVEFORMS 

CP 

REQ1 

11-------------t5------------

REQ2~~-------------------..;._-~ 

14------------•seu------------1 

4 
I ~GNTl· I 
\_/ 

A2, A4, etc. c 

REFGNT ~,.....,....._@,....Vi~~,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,....._ 

(internal) A f ~ 

1 '••T1:-~ ........................................................................................................................ _ 
____ ;._@/ 

GNT '•••4'•c• -i 
MA0-8 REFRESH ADDRESS X' A1, A3, etc. x;,..,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,....._ 

I 
RAS,.....,.....,.....,.....,.....,.....,.....,....._ --------twRAS ------~ 

\@ 
~, .... F 

\__ ,-@-0-------------~ 
wa~ .................................... _r-,....._10-wo-~ 

\® I 
@--1 • ----loor--------

Ii DTACK ,.....,.....,.....,.....,.....,.....,..... ...... ,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....--1 \__ 
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LOGIC PRODUCTS 

RAM CONTROLLER 

l$il11ilrleiiYj 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 TOTEM·POLE OUTPUTS 

PULSE 
GENERATOR 

DEFINITIONS 

Al= Load r~sistor to Vee; see AC CHARACTERISTICS tor value. 

D 

CL• Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 
TICS for value. 

Ar= Termination resistance should be equal to Zour of Pulse Generators. 
0 = DiOdes are 1 N916, 1 N3064, or equivalent. 
'TLH· 'THL Values should be less than or equal to the table entries. 

4-574 

54/74LS764 

INPUT PULSE DEFINITIONS 

t-~~~~~-tw'~~~~~~ .. AMP(YI 

... ~~~~~~tw~~~~~~~ ov 
VM = 1.3V for 54LSl74LS; VM= 1.SV tor all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rop.Rol9 PulnWldlh 'TLH 'THL 

54174 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15na 6ns 

5451745 3.0V 1MHz 500ns 2.!ins 2.Sns 
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LOGIC PRODUCTS 

QUAD BUS DRIVER 

• High speed 
• Quad bus driver 
• 40 mA Low-state drive 
• 300 pF load driving 

capability 

DESCRIPTION 
The BT09 is a high speed quad bus driver 
device for applications requiring up to 25 
loads interconnected on a single bus. 

The tri-state outputs present a high imped
ance to the bus when disabled I control input 
"1"1, and active drive when enabled (control 
input "0"1. This eliminates the resistor pull
up requirement while providing performance 
superior to open collector schemes. Each 
output can sink 40 mA and drive 300 pF 
loading with guaranteed propayation delay 
less than 20 nanoseconds. 

PIN CONFIGURATION 

8T09 

3-State Quad Bus Driver 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

N8T09 

ORDERING CODE 

PACKAGES 

Plastic DIP 

DELAY 

7 ns 

(Total) 

COMMERCIAL RANGES 
Vee = SV ± 50/o; TA = O'C lo + 70°C 

N8T09N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION BT 

DATA Input 1 ul 

DISABLE Input 1 ul 

3, 6, 8, 11 Output 10 ul 

NOTE 
A unit load (ul) is 40 µ.A 11H and -1.6 mA liL· 

FUNCTION TABLE 
DATA DISABLE OUTPUT 

0 0 1 
1 0 0 
0 1 Hi-Z 
1 1 Hi- Z 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

EN1 

1~3 EN2 
2 DISABLE 

10 
EN3 

5~6 12 

4 DISABLE 

9~8 lD v 
10 DISABLE 

2D 

13~11 3D 
12 DISABLE 

Yee= Pin 14 
GND =Pin 7 

5·1 
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LOGIC PRODUCTS 

QUAD BUS DRIVER 8T09 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted!. 

PARAMETER BT UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage - 0.5 to+ 5.5 v 
Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 
BT 

PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current - 12 mA 

loH HIGH-level output current - 5.2 mA 

loL LOW-level output current 40 mA 

TA Operating free-air temperature 0 70 •c 

DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 

PARAMETER TEST CONDITIONS1 
BT09 

UNIT 
Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.8 v 
V1K Input clamp diode voltage Vee= MIN, IJK = - 12 mA - 1.5 v 
VoH HIGH-level output voltage Vee= MIN, loH = - 5.2 mA 2.4 v 
VOL LOW-level output voltage Vee = MIN, loL = 40 mA 0.4 v 
IJH HIGH-level input current Vee = MAX, V1 = 4.5 v 40 µA 

IJL LOW-level input current Vee = MAX, V1 = 0.4V -2 mA 

los Short-circuit output current2 Vee= MAX - 40 - 120 mA 

Ice Supply current (total) Vee= 5.25V 65 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los Is tested with Your= +o.sv and Vee= V cc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 

AC CHARACTERISTICS TA= 25°C, Vee= 5.0V 

PARAMETER TEST CONDITIONS Min Max UNIT 

tPLH Propagation delay 
Figure 1 

CL= 30 pf 10 
tPHL Data to output CL= 300 pf 20 

ns 

tPZH Enable to HIGH Figure 3 
CL= 30 pf 14 
CL= 300 pf 22 

ns 

tPZL Enable to LOW Figure 2 
CL= 30 pf 14 
CL= 300 pf 22 

ns 

IPHZ Disable from HIGH Figure 3 
CL= 30 pf 14 
CL= 300 pf 22 

ns 

tPLZ Disable from LOW Figure 2 
CL= 30 pf 14 
CL= 300 pf 22 

ns 
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LOGIC PRODUCTS 

QUAD BUS DRIVER 

AC TEST FIGURES AND WAVEFORMS 

...... { ......... 

INPUT PULSE: 
tr• tf • Sna (10% TO 90%) 
FREQ. • 1 MHz (50% DUTY CYCLE) 
AMP.• 2.6V 

INPUT PULSE: 
1, = t1 • 5ns (10% TO 90%) 
FREQ. • 200kHz 
AMP.• 2.6V 

INPUT PULSE: 
Ir• ~ • 5ns (10% TO 90%) 
FREQ. • 200l<Hz 
AMP. 2.ev 

vcc•IUY 

PROPAGATION DELAY (DATA TO OUTPUl} 

"" 

" OUTPU .. ',;_' -.---.--l<Jf--' 

FIGURE 1 

PROPAGATION DELAY 
("O" TO HIGH Z, lpLz; HIGH Z TO 0, lpzU 

TO 
OUTPUT .. 

!PR08EI 

FIGURE 2 

PROPAGATION DELAY 

DIOOH , .. ,, . 

("1" TO HIGH Z. lpHz; HIGH Z to "1", lpzH) 

FIGURE 3 

8T09 

....... ~ ... 
~I jL_ 
•••-t~ I 

1ir----n. 
_____1... ""--t it:!" 
OUPUT 
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LOGIC PRODUCTS 

QUAD BUS DRIVER 

The figure to right illustrates usage of the 8T09 in data process
ing logic. For example, FF1 thru FFn may represent bit X in 
each of several functions in a minicomputer (accumulators, MO 
register, index registers, indirect address registers, etc.). Trans
fer from any source to any load, including transfers from one 
register to another, can take place along the single path labeled 
"BUS''. 

5-4 
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TYPICAL APPLICATION 
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Lul:m.- PRODUCTS 

BUS FLIP-FOP 

DESCRIPTION 

The 8T10 is a high speed Quad D flip-flop 
with tri-state outputs for use in bus-organized 
systems. The high current sink capability 
permits up to 20 standard loads to be inter-

TYPE 

NBT10 

8T10 

3-State Quad D-Type Bus Flip-Flop 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

24 ns 

connected on a single bus. The outputs ORDERING CODE 
present a high impedance to the bus when ~-----------~--------------------..., 
disabled (Control Input "1 "i and active drive PACKAGES 
when enabled (Control Inputs "O"i. 

COMMERCIAL RANGES 
Vee = sv ± 5%; TA = 0°c to + 70°C 

All four D-type flip-flops operate from a ~---P_la_s_t_ic_D_l_P _____ ~ ________ N_8_T_1_0_N _______ _ 
common clock with data being transferred 
on the low-to-high transition of the pulse. 

A master reset input resets all flip-flops upon 
application of a logic "1" level.. 

Data will be stored if either one or both 
inputs to the Input Disable NOR gate is a 
logic "1". 

PIN CONFIGURATION 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION ST 

Dn. CP Input 1 ul 

En, MR, OEn Input 1.2 ul 

On Output 10 ul 

NOTE 
A unit load (ul) is 40µA 11H and -1 .6 rnA l1L· 

FUNCTION TABLE 
Dn E OE On+ 1 

0 0 0 0 
1 0 0 1 
x 1 0 On 
x x 1 High Z 

NOTES: 
1. On refers to the output state before a clock pulse. 
2. On+ 1 refers to the output state after a clock pulse. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

14 13 12 11 10 ;.1 C1 

Do D1 o, 03 
10 

"'1 EN2 

CP 

MR Oo 01 a, a, 

15 
1D •v 

Vee = Pin 16 
GND = Pin 8 
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LOGIC PRODUCTS 

BUS FLIP-FOP 

LOGIC DIAGRAM 

E1 ,.,_--1r---. 
E2 v--,i..,., 

Do 

o, 

MR 

ABSOLUTE MAXIMUM RATINGS 10ver operating free-air temperature range unless otherwise noted1. 

PARAMETER BT 

Vee Supply voltage 7.0 

V1N Input voltage - 0.5 to+ 5.5 

Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee 

TA Operating free-air temperature range Oto 70 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
BT 

Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 

V1H HIGH-level input voltage 2.0 

V1L LOW-level input voltage 0.8 

l1K Input clamp current - 12 

loH HIGH-level output current - 5.2 

IOL LOW-level output current 32 

TA Operating free-air temperature 0 70 
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v 
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UNIT 

v 
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v 

mA 

mA 

mA 
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LOGIC PRODUCTS 

BUS FLIP-FOP 8T10 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted). 

8T10 
PARAMETER TEST CONDITIONS1 UNIT 

Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 

V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.8 v 

V1K Input clamp diode voltage Vee= MIN, l1K = - 12 mA - 1.5 v 

VoH HIGH-level output voltage Vee = MIN, loH = - 5.2 mA 2.4 v 

Vo1 LOW-level output voltage Vee =MIN, lot. = 32 mA 0.4 v 

Dn 40 µA 

l1H HIGH-level input current Vee =MAX, V1 = 4.5 v Cp 40 µA 

Others 50 µA 

Dn - 3.2 mA 

l1L LOW-level input current Vee = MAX, V1 = 0.4V Cp - 3.2 mA 

Others - 2.0 mA 

los Short-circuit output current2 Vee= MAX - 40 - 120 mA 

Ice Supply current rtotal1 Vee= 5.25V 118 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. 108 is tested with Vour = +O.SV and V cc= V cc MAX + O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 

AC CHARACTERISTICS TA= 25°C, Vee= 5.ov 

BT 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

IMAX Maximum clock frequency Figure 1 35 MHz 

IPLH Propagation delay 
Figure 1 CL= 30 pF 25 

IPHL Clock to output CL= 300 pF 35 
ns 

IPHL Propagation delay, MR to output Figure 2 
CL= 30 pF 22 
CL - 300 pF 30 

ns 

IPZH Output enable to HIGH level ns 

lpzL Output enable to LOW level Figure 4 CL= 300 pF 30 ns 

IPHZ Output disable from HIGH level ns 

IPLZ Output disable from LOW level Figure 4 CL= 300 pF 30 ns 

NOTE 
For industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, t1, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA= 25°C, Vee= 5.ov 

8T10 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

twlCPi Clock pulse width Figure 1 12 ns 

twrMRr MR pulse width Figure 2 15 ns 

Is Setup time, Data to Clock Figure 1 5 ns 

lh Hold time, Data to Clock Figure 3 5 ns 
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LOGIC PRODUCTS 

BUS FLIP-FOP 

AC TEST CIRCUITS AND WAVEFORMS 

5·8 

PULSE 
GENERATOR 

INPUT 

INPUT 

PULSE 
GENERATOR 

son 

PULSE 
GENERATOR 

500 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

INPUT 

PROPAGATION DELAY tPHL tPLH (CLOCK TO OUTPUT) 

Yee 
SY 

OUTPUTS;---2~;- I 

I 
I 
I 

INPUT I 

~I~::~~ 031-t--t-t....,1_,_ __ 
l 
I 
I 

01 

Oo 

I .,.. 1.2k 

l1dl.!-~~ .£1.!!<:_ll!! !J 
rLoAo ciiicuiTS] 

2,3 & 4 I 
SAME AS LOAD I 

L-~~~:_1_.J 
CL=30pf 

300 pf 

OUTPUTS 
Oo. 01, 02, 03 ~ 

Figure1 

PROPAGATION DELAY tpHL(MASTER RESET TO OUTPUT) 

Vee 
SY 

Yee 
5V 

OUTPUTS r- --;~;--, 

I 
I 430 
I 
I 
I 

I 
I 
I 
I _ 1.2k 

~~A~..!:1~c~!!.!.J 
r~oA"D C:iiicuiTS] 

2,3 & 4 I 
SAME AS LOAD I 

L-~~~~1_.J 
CL=30pf 

300 pf 

Figure2 

PROPAGATION DELAY (DATA HOLD TIME) 

I 
I 
I 

: "::" 

LH!.~ £1.!!C:.U!! 2.1 
rLoA"O ciiicuiTS] 

2,3 & 4 I 
SAME AS LOAD I 

L-~~~~1_.J 
CL=30pf 

300pf 

Flgure3 

8T10 



LOGIC PRODUCTS 

BUS FLIP-FOP 

AC TEST FIGURES AND WAVEFORMS (Cont'd) 

INPUT 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

INPUT 

Vee 
5V 

INPUT 
DISABLE 
OUTPUT 
DISABLE 

PROPAGATION DELAY (ENABLE TO OUTPUT) 

OUTPUTsr- -- - - -., 
I 5V 
I 
I 
I 
I 

f°LoAo <:1R"c-UiTSi 
2,3, & 4 I 

SAME AS LOAD I 
L-'" C.!.R.:~T_1 _ ...J 

CL 0 300pf 

Figure4 

8T10 

5 
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LOGIC PRODUCTS 

BUS FLIP-FLOP 

TYPICAL APPLICATIONS 

OUTPUT IN 
LOGICAL 

"1" STATE 

OUTPUT IN 
HIGH Z STATE 

OUTPUT IN 
HIGH Z STATE 

8T10 

(2) 

TO TTL LOADS 

120µ.A t 
''1'' OUTPUT 

CURRENT --S.2mA 

40~ 

I 
I 
I 

~uA I : 

DRIVER IN LOGICAL "1" STATE 

5-10 

OUTPUT IN 
LOGICAL 

"O" STATE 

OUTPUT IN 
HIGH Z STATE 

OUTPUT IN 
HIGH Z STATE 

8T10 

(128) 

TO TTL LOADS & BUS 
TERMINATION IF NEEDED 

32mA -"O" OUTPUT 
CURRENT 

-40µA 

I 29.96mA 
• MAX 

DRIVER IN LOGICAL "O" STATE 

8T10 



LOGIC PRODUCTS 

LINE DRIVER 

KEY DESIGN BENEFITS 

• High-Power Drive Capability: 
Specified at - 7S mA source current 
rating at 2.4 volts. 

• Party-Line Operation: 

TYPE 

8T13 

8T13 

Dual Line Driver 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

32 ns 

Emitter-follower outputs enable two or 
more drivers to drive the same llne. This ORDERING CODE 
permits multiple time-shared terminal .-------------r-----C-O_M_M_E_R_C-IA_L_R_A_N_G_E_S ____ _, 

connections since these drivers have no PACKAGES Vee = sv ± 50/o; TA = o•c to+ 10•c 
effect upon the transmission line unless 
activated. .__ ____ P_1a_s_t1c_D_1P ____ ~ ________ N_a_T_1_3N _______ ~ 

• Input gating structure allows employ
ment of the "OR" as well as the "AND" 
function. 

• High Speed: Propagation Delay = 20 ns 
(max). 

• Input Clamp Diodes: Protects inputs 
from line ringing. 

• Single S Volt power supply. 

• Short Circuit Protection: 
Incorporates a latch-back short circuit 
protection feature which protects the 
device by limiting the current it may 
source when operating under conditions 
of zero load resistance. 

DESCRIPTION 

The 8T13 is a monolithic Dual Line Driver 
designed to drive 50 ohm or 7S ohm coaxial 
transmission lines. TTL multiple emitter 
inputs allow this line driver to interface with 
stand- and TTL or DTL systems. The outputs 
are designed to drive long lengths of coaxial 
cable, strip line, or twisted pair transmission 
lines with impedances of son to soon. 

PIN CONFIGURATION 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 8T 

All Inputs Input 1 ul 

7,9 Output 46 ul 

NOTE 
A unit load (ul) Is 40 µ.A 11H and -1.6 mA 1 1~. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

10 

11 

12 

140-----r-

150---...__, 

Yee= Pin 18 
GND =Pin I 

;>1 

15 • 
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LOGIC PRODUCTS 

LINE DRIVER 

AC CHARACTERISTICS TA= 25'C, Vee= s.ov 

PARAMETER 

!PLH Propagation delay 
PHL 

TEST FIGURE AND AC WAVEFORMS 

5-12 

PULSE 
GENERATOR 

INPUT PULSE: 
Amplitude = 3.0V 

INPUT 

tw = 40ns (50% Duty Cycle) 

3.0V 

tr = t1 ""Sns (10% and 90% measurement points) 

8T13 

8T13 

TEST CONDITIONS RL = 37!! UNIT 

Min Max 

Waveform 1 20 
20 

ns 

PULSE REQUIREMENTS 

OUTPUT 

370 

OUTPUT -__,t----

Waveform 1 



LOGIC PRODUCTS 

LINE DRIVER 8T13 

ABSOLUTE MAXIMUM RATINGS 10ver operating free-air temperature range unless otherwise noted!. 

PARAMETER ST UNIT 

Vee Suppl/ voltage 7.0 v 
V1N Input voltage - 0.5 to+ 5.5 v 
VouT Voltage applied to output in HIGH output state -0.5 to+ Vee v 
TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

ST 
PARAMETER UNIT 

Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
iiK Input clamp current - 12 mA 

IOH HIGH-level output current 75 mA 

TA Operating free-air temperature 0 70 •c 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted I. 

8T13 
PARAMETER TEST CONDITIONS1 UNIT 

Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.8 v 
V1K Input clamp diode voltage Vee= MIN, liK = - 12 mA - 1.5 v 
VoH HIGH-level output voltage Vee= MIN, loH = 75 mA 2.4 v 

liH HIGH-level input current 
Vee = MAX, V1 = 4.5V 

40 µA 
Vee = OV, V1 = 4.5V 

l1L LOW-level input current Vee = MAX, V1N = 0.4V - 1.6 mA 

los Short-circuit output current2 Vee= MAX -30 mA 

Ice Supply current 1total 1 Vee= 5.25V 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los Is tested with VouT = +O.SV and V cc = V ccMAX + O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 

5·13 
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LOGIC PRODUCTS 

LINE DRIVER 

DESCRIPTION 

The 8T15 Dual Communications Line Driver 
provides line driving· capability for data 
transmission between Data Communication 
and Terminal Equipment. The device meets 
or exceeds the requirements of EIA Standard 

TYPE 

8T15 

8115 

Dual Communications EIA/MIL Line Driver 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

4 ns 

RS-2328 and C, Mil std-1888 and CCITIV24. ORDERING CODE 
This dual 4-lnput NANO driver will accept 
standard TIL logic level inputs and will drive 
interface lines with nominal data levels of 
=6V and ~6V. Output slew rate may be 
adjusted by attaching an external capacitor 
from the output terminal to ground. The 

PACKAGES 

Plastic DIP 

COMMERCIAL RANGES MILITARY RANGES 
Vee = SY ± 5%; TA = o•c lo + 7G°C Yee = &v ± 10%; TA = -1s•c 1o + 1u•c 

N8T15 

outputs are protected against damage 
caused by 1tccidenta1 shorting to as high INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
as ±25V. 

PIN CONFIGURATION 

5-14 

PINS DESCRIPTION 8T 

All Inputs 1 ul 

All Outputs 10 ul 

NOTE: 
Where untt load (uQ la 40 µA 11H and • 1.6 mA llH. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

;~~ 
"~ 11 

12 

13 

Vee= Pin 14 
OND =Pin 7 

(91 

& 

10 

11 

12 
& 

13 



LOGIC PRODUCTS 

LINE DRIVER 8T15 

ABSOLUTE MAXIMUM RATINGS rover operating free-air temperature range unless otherwise noted 1. 

PARAMETER ST UNIT 

Vee Supply voltage, positive + 15 v 
VEE Supply voltage, negative - 15 v 
V1N Input voltage - 0.5 to+ 5.5 v 
VouT Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range o to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
BT 

PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage, positive 11 12 13 v 
VEE Supply voltage, negative - 11 - 12 - 13 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current 12 mA 

loH HIGH-level output current 4 mA 

IQL LOW-level output current 4 mA 

TA Operating free-air temperature 0 70 oc 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted1. 

8T15 
PARAMETER TEST CONDITIONS1 UNIT 

Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 
V1L Input LOW voltage Guaranteed input .LOW threshold voltage 0.8 v 
V1K Input clamp diode voltage Vee= MIN, llK = - 12 mA 1.5 v 
VoH HIGH-level output voltage Vee= MIN, loH = -4 mA 5.0 - 7.0 v 
VOL LOW-level output voltage Vee= MIN, loL = 4 mA - 5.0 - 7.0 v 
iiH HIGH-level input current Vee= MAX, V1 = 4.5V 40 ;;A 

iiL LOW-level input current Vee = MAX, V1 =DAV - 1.6 mA 

los Short-circuit output current2 Vee= MAX - 25 + 25 mA 

Ice Supply current (total I Vee= 5.25V 16 mA 

IEE Supply current 1 total I Vee= 5.25V - 28 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. 108 Is tested with VouT = + 0.5V and V cc = V ccMAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 

5-15 
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LOGIC PRODUCTS 

LINE DRIVER 

AC ELECTRICAL CHARACTERISTICS TA= 25°C, V cc= 12.0V, VEE= -12.0V 

BT15 
PARAMETER TO UNIT 

Min Typ Max 

Output rise time1 Load A 4 ns 
Load C 200 ns 

Output fall time1 Load B 4 ns 
Load D 200 ns 

Current2 
Positive supply 16 mA 
Negative supply 28 mA 

NOTES: 
1. Rise and fall times are measured between the = 3V and - 3V points on the output waveform. 
2. Vee= 12.6V, VEE= -12.6V. 

AC TEST FIGURES & WAVEFORMS 
LOAD A LOAD B 

·P- ·b-" 
LOAD D 

·b:~-----1 ·-~-~ .: ______ J CAPACITOR 

TYPICAL APPLICATION 

5-16 

HIGH DIFFERENTIAL NOISE 
IMMUNITY (EIA + INPUn 

LOAD C 

"b ::-----1 ~ .. ~~'"' :_ ___ --_J CAPACITOR 

+6 

' I +3 

0 
:I I_ 

-3 l J, -6 

IFALL--1 i:: :::i 1-- IRISE 

HIGH COMMON MODE NOISE 
IMMUNITY (MIL + INPun 

8T15 



LOGIC PRODUCTS 

LINE DRIVER 8T15 

Table 1 provides a summary of the specific requirements of EIA Standard RS-2328 and C, MIL STD-1888 and CCITI V24 for Communications 
Line Drivers along with the electrical characteristics of the Signetics 8T15. 

TABLE 1 

MIL-STD- SIGNETICS 8T15 
SPECIFICATION EIA RS-2326, C 

1886 
CCITT V24 (LIMIT) (TYPICAL) 

Output Voltage "1" 
-sv min. IRL = 3000!11 

-6 ± 1V 
-5V min. iRL = 3000!11 -5V min. 

-6V at 4 mA 
-15V max. iRL = 7000!\I -1 SV max. I AL = 7000!11 -7V max. at 4 mA 

Output Voltage "O" 
+5V min. IRL = 3000!!1 

+6 ± 1V 
+5V min. iRL = 3000!11 +5V min. +6V at -4 mA 

-r15V max. 1RL = 7000!!1 -t-15V max. I AL = 7000Jli 7V max. at -4 mA 

Source Impedance 
Not Specified 100!1 max Not Specified 

95!1 for 
1power onl for 1<10 mA ± (0.5 to 4.0 mA1 

Source Impedance 
300 min. at ±2V N/A 300 min. at ±2V 300 min. at ±2V 2.5 Mil 

rpower off! 

Max. Short Circuit ±500 mA max. 100 mA max. ±500 mA max. ±25 mA max. ±5 mA 
Current 1to ±25Vi (to ground1 Ito ±25Vi Ito ±25VI (to ±25V! 

Wave Shape ±4% of pulse ±5% of pulse 4 µs-3000 pF 2 µs-3000 pF 
I rise and fall time I Interval 1max.1 Interval 1min.1 200 ns-20 pF 25 ns-20 pF 

Bit Rate 0-20 KHz 4 KHz normal 20 KHz max. 3 MHz 

Open Circuit Drive ±25V max. ±6V ±1V ±6V ±1V ±6V 

1 ms max. transition 1 ms max. transition 
2 µS with 

CL= 3000 pF 
Signal Characteristics 

30V/µs max. dV/dt 30V/ µs max. dV/dt 
20V/µs with 
CL= 500 pF 

5-17 
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LOGIC PRODUCTS 

LINE RECEIVER 8T16 

Dual Communications El~/MIL Line Receiver with Hysteresis 
DESCRIPTION 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

The 8T16 Dual Communications Line Re
ceiver provides receiving capability for data 
lines between Data Communication and 
Terminal Equipment. The device meets or 
exceeds the requirements of EIA Standard 
RS-232B and C, MIL-STD-188B and CCITT 
V24 and operates from a single 5 volt power 
supply. 

The receivers accept single 1EIA1 or double 
ended (MILi inputs and are provided with an 
output strobing control. Both EIA and MIL 
input standards are accommodated. 

When using the EIA input terminal (with the 
Hysteresis terminal open1, input voltage 
threshold levels are typically +2V and -2V 
with a guaranteed minimum Hysteresis of 
2.4V. By grounding the "Hysteresis" terminal, 
the EIA input voltage threshold levels may 

N8T16 

ORDERING CODE 

PACKAGES 

Plastic DIP 

DELAY 

100 ns 

(Total) 

COMMERCIAL RANGES 
Vee = sv ± 5%; TA = O'C to + 70'C 

N8T16 

be shifted to typically +1.0V and +2.1V with INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
a minimum guaranteed Hysteresis of 0.75V. 
1Note that when using the EIA inputs, the 
MIL inputs - both positive and negative -
must be grounded. I 

PINS 

MILi+i, MIL(-11, EIA 

HYST, STROBE 
The MIL input voltage threshold levels are 
typically +0.6V and -0.6V with a minimum 
guaranteed Hysteresis of 0.7V. A MIL nega- NOTE: 

2, 13 

tive terminal is provided on each receiver A unit load (ul is 40 µ.A 11H and - 1.6 mA liL· 
per specification MIL-STD-188B to provide 
for common mode noise rejection. 

Each receiver includes a strobe input so that: 
a. A "1" on the strobe input allows data 

transfer. 
b. A "O" on the strobe input holds teh output 

high. 

DESCRIPTION BT 

Input 1 ul 

Input 1 ul 

Output 10 ul 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

5-18 

HYST. STROBE 

M~: :::°! 1 L -(2) 

MIL(1)~ 
M:A :::~(13) 

MIL (10)o--J 1 ! -

Vee"" Pin 14 
GNO 0 Pin 7 

(11) (12) 

HYST. STROBE 

..IT 

2& 

11 ..IT 

3& 13 
10 



LOGIC PRODUCTS 

LINE RECEIVER 8T16 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 

PARAMETER BT UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage -0.5 to+ 5.5 v 
Vour Voltage applied to output In HIGH output state -0.5 to+ Vee v 
TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
BT 

UNIT 
Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.5 v 
V1L LOW-level Input voltage 1.1 1.5 v 
hK Input clamp current - 12 mA 

IOH HIGH-level output currant -eoo µA 

IOL LOW-level output currant 9.6 mA 

TA Operating free-air temperature 0 70 •c 

5 
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LOGIC PRODUCTS 

LINE RECEIVER 811.6 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

PARAMETER TO FROM TEST CONDITIONS 

VoH Output voltage 1EIA1 

Hysteresis opens, 12 Outputs EIA, MIL1+1, EIA = 3.av, MIL1+1 =av, 
-800 µA MILi-i, STROBE MIL1-1 =av, STROBE= 2.0V 

Hysteresis open Outputs EIA, MIL1+1 EIA = +1.2V, MIL(+I =av, 
-800 µA MIL1-1, STROBE MIL1-1 =av, STROBE= 2.av 

Hysteresis groundedB, 10 Outputs EIA, MIL1+1, MIL1-1, EIA = +a.3V, MIL1+1 =aV, MIL1-1 =OV 
-aaa µA HYS, STROBE HYS =av, ST;ROBE = 2.av 

VoH Output voltage 1MIL1a,11 Outputs MIL1+1, MIL1-1, MIL1+1, -0.1 mA, MIL1-1 =av, 
-8aa µA STROBE STROBE = 2.aV 

Output voltage 1MIL1B,11 Outputs MIL1+1, MIL1-1 MIL1+1 = -a.9v, MIL1-1 =av 
-800 µA STROBE STROBE = 2.aV 

Output voltage 1MIL1B,13 Outputs MIL1+1, MIL1-1, MIL1+1 = +a.35V, MIL1-1 =av, 
-800 µA STROBE STROBE = 2.aV 

VoH Output voltage 1STROBE1B Outputs EIA, MIL1+1, EIA = 3.aV, MIL1+1 =av, 
-800 µA MIL1-1, STROBE MIL1-1= av, STROBE= 2.0V 

VOL Output voltage 1EIA1 

Hysteresis opens,12 Outputs EIA, MIL1+1, EIA = +3.aV, MIL1+1 =av, 
9.6 mA MIL1-1, STROBE MIL1-1 =av, STROBE= 2.av 

Hysteresis opens, 10 Outputs EIA, MIL1+1, EIA = -1.2V, MIL1+1 =av 
9.6 mA MIL1-1, STROBE MIL1-1 =av, STROBE= 2.aV 

Hysteresis grounded9, 12 Outputs EIA, MIL1+1, MIL1-1, EIA =+3.aV, MIL1+1 =aV, MIL1-1 =aV, 
9.6 mA HYS, STROBE HYS = av, STROBE= 2.av 

Output voltage 1MIL19,13 Outputs MIL1+1, MIL1-1, MIL1+1 = +a.1 mA, MIL1-1 =av, 
9.6 mA STROBE STROBE= 2.aV 

Output voltage 1MIL1 Outputs MIL1+1, MIL1-1, MIL(+I = +a.9V, MIL1-1 =av, 
9.6 mA STROBE STROBE= 2.aV 

Output voltage 1MIL1B,11 Outputs MIL1+1, MIL1-1, MIL1+1 = -a.35V, MIL1-1 =av, 
9.6 mA STROBE STROBE = 2.aV 

Input resistance 1EIA1 EIA, MIL1+1, EIA = ±25V, MIL1+1 =av, 
MIL1-1 MIL1-1 =aV 

Input resistance 1MIL1 EIA, MIL1+1, EIA =av, MIL1+1 = ±25V, 
MIL1-1 MIL1-1 =aV 

Power consumption EIA, MIL1+1, EIA = 3.av, MIL1+1 =av, 
1 per receiver! 17 MIL1-1 MIL1-1 =av 

los Output short circuit Outputs EIA, MIL1+1, EIA = -3.aV, MIL1+1 =av, 
current16, 17 av MIL1-1 MIL1-1 =av, STROBE= 5.av 

Propagation delay14,15 STROBE STROBE = 5.aV 

Signal switching acceptance1s STROBE STROBE = 5.aV 

1. All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open. 
2. All measurements are taken with ground pin tied to zero volts. 
3. ·Positive current is defined as into the terminal referenced. 
4. Positive logic definition: "UP'" Level = H, "DOWN" Level = L. 
5. Precautionary measures should be taken to ensure current limiting in accordance with Absolute Maximum Ratings. 
6. Manufacturer reserves the right to make design and process changes and improvements. 
7. This test guarantees operation free of latch-up over the specified input voltage range. 
8. Output source current is supplied through a resistor to ground. 
9. Output sink current is supplied through a resistor to Vee· 

10. Previous EIA Input: +3V (See hysteresis curve). 
11. Previous MIL input: +0.9V (See hysteresis curve). 
12. Previous EIA input: -3.0V (See hysteresis curve). 
13. Previous MIL input: -0.9V (See hysteresis curve). 
14. Reference AC Test Figures. 
15. This test guarantees transfer of signals of up to 20 kHz. Connect 1000 pF between the output terminal and ground. 
16. Each receiver to be tested separately. 
11. Vee = 5.25V. 
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8T16 
UNIT 

Min Typ Max 

2.6 3.5 v 

2.8 3.5 v 

2.6 3.5 v 

2.6 3.5 v 

2.6 3.5 v 

2.8 3.5 v 

2.6 3.5 v 

a.4 v 

a.2 a.4 v 

a.4 v 

a.4 v 

a.4 v 

a.2 a.4 v 

3 5 7 kll 

7.5 11.4 kll 

44 75 mW 

-1a -7a mA 

1aa 15a ns 

2a kHz 



LOGIC PRODUCTS 

LINE RECEIVER 8T16 

AC CHARACTERISTICS TA= 25°C, Vee= 5.0V 

PARAMETER FROM TEST CONDITIONS 
8T16 

UNIT 
Min Typ Max 

Input resistance 
EIA EIA, MIL(+), EIA = ±25V, MIL(+) = O.OV, 3 5 7 kn 

MIL(-) MIL(-)= O.OV 

MIL EIA, MIL(+), EIA = O.OV, MIL(+) = ±25V, 7.5 11.4 kn 
MIL(-) MIL(-) = 0.0V 

Propagation delay Strobe Strobe = 5.00V 100 150 ns 
Signal switching acceptance Strobe Strobe = 5.00V 20 kHz 

NOTE: 
This test guarantees transfer of signals of up to 20 kHz. Correct 1000 pF between the output terminal and ground. 

HYSTERESIS CURVES 

OEIA-"HYSTERESIS" OPEN EIA-"HYSTERESIS" GROUNDED 

rUT v,. 
:-GUARANTEED-~ 
I HYSTERESIS I 
I I I 

--TYPICAL HYSTERESIS GUARANTEED HYSTERESIS 

-3V -2V -1.2V ov +1.2V +2V +3V ov +1.0V +1.7V +2.1V +3V 

MIL-HYSTERESIS 
Your 

r-GuAliA'Nrero-: 
I HYSTERESIS 1 
TYPICAL HYSTERESIS 

-0.9V -0.6V -0.35V ov +0.35V +0.6V +0.9V 

V1N la referenced to the MIL(·) Input terminal 

AC TEST FIGURES AND WAVEFORMS 

AC TEST FIGURE 

+ 5.0V OUTPUT 

PROPAGATION DELAY 

PW 

-3 

+3 t,=tr=20ns 
P.W. ;;,,1ma 

SIGNAL SWITCHING ACCEPTANCE 

+.9 +3 

-.9 -3 

PRR = 20kHz, 
50% DUTY CYCLE 

Your] . n n- •.BV 

- _J LJ L0.4V 
~--------------
NOTE: 
PAR = Pulse repetition rate. 
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LOGIC PRODUCTS 

LINE RECEIVER 

TYPICAL APPLICATIONS 

HIGH DIFFERENTIAL NOISE 
IMMUNITY (EIA + INPUT) 

EIA FAIL-SAFE OPERATION 

INPUT OPl!N OR 
INPUT SHORTED OR 
TRANSMITTER 
POWER OFF 

AC COUPLED OPERATIONS 

"1" .r 
"O" 

·~Jf ~? 

5•22 

HIGH COMMON MODE NOISE 
IMMUNITY (MIL + INPUT) 

SINE TO SQUARE WAVE 
CONVERTER 

~ 
SCHMITT TRIGGER 

8T16 



LOGIC PRODUCTS 

MULTIVIBRATOR 

FEATURES 
• Differential Input 

Threshold = ±4 mV 
• Pulse Position Error = 

Typically < 3 ns 
• Max. Input Frequency = 

8 MHz 
• Triggers on Positive 

and/or Transitions 

APPLICATIONS 
• Disc, Tape and Drum 

Readers 
• Digital Communications 

Receivers 
• Signal Conditioners 
• Transition Detectors 

DESCRIPTION 

The Bidirectional One Shot is intended for ap
plications where high speed low level signal 
processing is required. 

The BT20 is a Monolithic Building Block, con
sisting of a high speed analog comparator, di
gital control circuitry, and a precision monosta
ble multivibrator. The differential input 
threshold voltage is between ±4 mV with re
spect to the input reference level which may 
range from -3.2V to +4.2V. For input frequen-

PIN CONFIGURATION 

8T20 

Bidirectional One-Shot 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

NBT20 

ORDERING CODE 

PACKAGES 

Plastic DIP 

DELAY 

30 ns 

(Total) 

COMMERCIAL RANGES 
Vee = 5V ± 5%; TA = 0°c to + 10°c 

NBT20N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION BT 

PEC,NEC Input 1 ul 

MR Input 1 ul 

A,A; Q,Q Output 10 ul 

NOTE: 
A unit load (ul) is 40 µA 11H and - 1.6 mA Ill· 

cies up to B MHz, the device may be con
ditioned to act as a frequency doubler since it 
can trigger on both positive and negative input 
transitions. 

Timing pins permit using this device in a variety 
of applications where external control over 
pulse width is desirable. Pulse width (tw) is 
defined by the relationship tw = CxRx Loge 2. 
Pulse width stability is internally compensated 
and virtually independent of temperature and 

LOGIC SYMBOL 

A 

VREF 

IN 

IN 

Vee= Pln16 
VEE= Pin 4 
GNO =Pin 8 

PEC 

A 

12 

Cx 

NEC 

13 

14 15 

Cx Rx 

a 11 

a 10 

MR 

V cc variations, thus only limited by the accu- §~5~~~~ racy of external timing components. 

An internal resistive divider is available on the ~~~~~ 
chip to provide a voltage of 1.4V (typ.). This 
output can be connected directly to either of the 
comparator inputs as a reference voltage when 
interfacing with ITL outputs. 

LOGIC SYMBOL (IEEE/IEC) 

1n 10 

11 

14 
Cx 

15 
Rx 
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LOGIC PRODUCTS 

MULTIVIBRATOR 

LOGIC DIAGRAM 

v 

5-24 

INTERNALLY 

:.Je~N~~~~D TO 

9k0 

---~~~~~~~~~--' 

SkO >"'---Jr-' 

IN 6 7 

VEE " (4) (-SV ! 5%) 
Vee = (16) (+5V ± 5°1 .. ) 
GND" (8) 
( ) = Denotes Pin Numbers 

NEGATIVE 
EDGE CONTROL 

8T20 

Vee 

11 
Q 

015 

Q 10 

mR 

(ACTIVE HIGH) 



LOGIC PRODUCTS 

MU LTIVIBRATOR 8T20 

ABSOLUTE MAXIMUM RATINGS 10ver operating free-air temperature range unless otherwise noted). 

PARAMETER BT UNIT 

Vee Supply voltage, positive 7.0 v 
VEE Supply voltage, negative - 70 v 
VolF Differential input voltage ± 5.5 v 
V1N Input voltage - 0.5 to+ 5.5 v 
Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range 0 to 70 'C 

RECOMMENDED OPERATING CONDITIONS 
BT 

PARAMETER UNIT 
Min Norn Max 

Vee Supply voltage, positive 4.75 5.0 5.25 v 
VEE Supply voltage, negative - 4.75 5.0 - 5.25 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current - 12 mA 

IOH HJGH-level output current - 800 µA 

loL LOW-level output current 16 mA 

TA Operating free-air temperature 0 70 'C 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted I. 

TEST CONDITIONS1 
BT20 5 PARAMETER UNIT 

Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.8 v 
V1K Input clamp diode voltage Vee= MIN, l1K = - 12 mA - 1.5 v 
VoH HIGH-level output voltage Vee= MIN, loH = - BOOµA 2.4 v 
VoL LOW-level output voltage Vee= MIN, loL = 16 mA 0.4 v 
llH HIGH-level input current Vee = MAX, V1 = 4.5 v 40 µA 

l1L LOW-level input current Vee = MAX, V1 = 0.4V PEG, NEC - 2.4 mA 

iiL Low level input current Vee = MAX, v, = 0.4V mR - 1.6 mA 

los Short-circuit output current3 Vee= MAX - 20 - 70 mA 

Ice Supply current 1total1 Vee= 5.25V 55 mA 

IEE Supply current 1 total i Vee= 5.25V - 20 mA 

DIFFERENTIAL INPUTS 

Vr Input Threshold Voltage• ±4 mV 

Is Input Bias Currents Vee = +5V, VEE = - 5V 125 µA 

los Input Offset Current 2 µA 

VcM Common Mode Input Volt, Ranges - 3.2 + 4.2 v 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. 108 is tested with VouT = + O.SV and V cc= V cc MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 
4. The differential input threshold voltage (Vr) is defined as the maximum DC voltage from the reference level necessary to trigger the one-shot. 
5. Refer to Figure 5. 
6. Common mode voltages that are confined within the dynamic range as specified will not cause false triggering of the one-shot. 
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LOGIC PRODUCTS 

MULTIVIBRATOR 8T20 

AC CHARACTERISTICS TA= 25'C, Vee= 5.0V, VEE= -5.0V 

LIMITS 
CHARACTERISTICS UNITS TEST CONDITIONS 

Min. Typ. Max. 

Output Frequency 16 MHz Fig. 1, f;n = 8 MHz 
Propagation D!>lay 

Input to Q, g 30 50 ns Fig. 2 
Input to A, A 30 50 ns Fig. 4 
MR to Q, Q 20 30 ns 

Reference Voltage iVREF! 0.8 1.4 2.0 v Pin 7 tied to Pin 6 
Output Pulse Width, Fig. 1 10 40 ns Rx= 10K, Cx =Open 
Output Pulse Width, Fig. 3 600 800 ns Rx= 10K, Cx = 100 pF 
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LOGIC PRODUCTS 

MULTIVIBRATOR 

AC TEST CIRCUITS 

MINIMUM OUTPUT PULSE WIDTH (Cx2 = OPEN) 

INPUT 2.SV +Vee 

1 
PULSE 18 

GENERATOR 5 

son 

10 

13 11 

-= -=Jt. -= -v •• 

'·-1r.:: 
iJ90"1o 

PULSE IN (5) lO"lo 

:=j 1-·· 
90% ~\ ... _.10'l_.~ __ / 

0(11) 

-1 PW 

1.SV 

Figure 1 

OUTPUTS 1------1 
I 2.SV I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I _ I 
L.--------1 .-------., 
I I 

I ______ ...J 

INPUT PULSE: 
PULSE IN 
F = BMHz/50% DUTY CYCLE 
tr= lt = 10na 
CL INCLUDES PROBE AND JIG 

CAPACITANCE 

\ r-==---~~OOmV 
"'· ---'·· ---- -2oomv 

PROPAGATION DELAY (INPUT TO Q, Q OUTPUTS) 

PULSE 
GENERATOR 

.--------1 
2.8V I 

INPUT 2.6V •Vee OUTPUTS 

I I-= 1,,1 s4.5n II 
,.

5
_.
18 
__ _...._..., IN918 Sk 

,_._-+---< ,,._.,..._ ___ ,_.,.....,.u __ ..,,,,,......., I 

son 
I 

I I 
[£?~~17 ___ J 
.-------1 

SA~lii~~l~~AD I 
.. ,_. _,,_ ...... _'_.'1-----1'-______ J 

INPUT PULSE: 
PULSE IN 
F=BMHz/50% DUTY CYCLE 
tr = t1 == 10na 

CL INCLUDES PROBE AND JIG 
CAPACITANCE 

'·j~ ~~·· ...... , 1~900/o 90% / 
PULSE IN (5) ~ ov ov I .._rn_Y._. __ _, 

+200mV 

"--- -200mV 

lPLH--.J !;::: ---+! I;: lPHL 

1.SV 1.SV 
Q(11) 

Flgure2 

8T20 

5 
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LOGIC PRODUCTS 

MULTIVIBRATOR 

AC TEST CIRCUITS (Cont'd) 

5-28 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

PULSE 
GENERATOR 

PROPAGATION DELAY (MR TO Q, Q) 

INPUT 2.6V +Vee OUTPUTS 

J1µf 

s16 1S 

son 

-::-

son 
13 

-::- -=-JL 
v •• 

,, 

I 

Cx = 
100pf 

14 12 1 

11 

-::-

--------1 I ~~Ac°u1T 11 
I 2.6V I 
I I 
I I 
I ! 
I I 
I I 
I I L ___ ..::::. ___ J 

r-------1 
SAME AS LOAD I 

CIRCUIT 1 I 
L ________ J 
INPUT PULSE: 
PULSE IN 

F - 200 KHz (50% DUTY CYCLE) 
t, t1 == 10ns 
C, INCLUDES PROBE AND JIG CAPACITANCE 

,_---,----- + 200V 

----200V 

\ ......_____,/ \__ 3V 

av 

Flgure3 

PROPAGATION DELAY (INPUT TO A, A OUTPUT) 

INPUT 2.6V + V cc OUTPUTS 
~------1 

I 2.&V I 
I I 
I I 

J_ 1µ1 I I 
o-e--<---.~s~16,,...,,.._.....,....,~1---1---+--~1 -..-te1--._~>/'---,I 

son 

10 

13 11 

-::-

Flgure4 

I I 
I I 
I I 
~~~1-=-___ J 
,------1 

SAME AS LOAD I 
I CIRCUIT1 I 
L_ ______ _J 

INPUT PULSE: 
PULSE IN 
F~8MHz/S0% DUTY CYCLE 
tr= tt = 10ns 

CL INCLUDES PROBE AND JIG 
CAPACITANCE 

8T20 



LOGIC PRODUCTS 

MU LTIVIBRATOR 8T20 

INPUT BIAS CURRENT TEST CIRCUIT INPUT/OUTPUT WAVEFORMS 

INPUT /'.._ /"'\. 

~ 
+5V 

16 

-5V 
Q 

~~g: ~ ____ n ____ ... n__._ __ 
Q 

:~g:~JJDDD 

Figure 5 Figure 6 

5 

5-29 



LOGIC PRODUCTS 

MULTIVIBRATOR 

DESCRIPTION 

The 8T22 is a direct pin-for pin replacement 
for the 9601 retrlggerable one-shot. Trigger
ing can be performed on either the leading 
or falling edge of the Input signal through 
selection of the proper Input terminal. 

The inputs are level-sensitive making trig
gering Independent of signal transition 
times. Output pulse width is determined 
by external timing components (Rx and Cxi 
with each trigger pulse initiating a complete 
new timlng cycle. 

For those applications where a dual retrig-

TYPE 
TYPICAL PROPAGATION 

DELAY 

N8T22 20 ns 

ORDERING CODE 

PACKAGES 

Plastic; DIP 

8T22 

Retrlggerable One Shot 
TYPICAL SUPPLY CURRENT 

(Total) 

COMMERCIAL RANGES 
Vee; = 5V ± 5%; TA = O'C to + 70'C 

N8T22N 

gerable one-shot Is required the Signetics INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
9602 should be considered. 

PIN CONFIGURATION 

• PINS FOR EXTERNAL TIMING COMPO
NENTS 

5-30 

PINS DESCRIPTION ST 

An, Bn 

Cx, Rx 

Q,Q 

NOTE: 
A unit load (ul) le 40 µ.A 11H and - 1.6 mA lit· 

LOGIC SYMBOL 

Vee= (14) 
GND = (7) 
( ) =Denotes 

Pin Numbers 

Vee= Pin 14 
GND =Pin 7 

• External Componenta 

Vee 

-, 
I 
I 
I 
I 

..J 
13 

Q 

Q 
8 

Input 1.5 ul 

Input 1.5 ul 

Output 8 ul 

FUNCTION TABLE 
PIN NUMBER 

1 2 3 4 

H-L H H H 
H H-L H H 
L x L-H H 
x L L-H H 
L x H L-H 
x L H L-H 

LOGIC SYMBOL (IEEE/IEC) 

11 Cx JL 
13 Rx 



LOGIC PRODUCTS 

MULTIVIBRATOR 8T22 

ABSOLUTE MAXIMUM RATINGS 10ver operating free-air temperature range unless otherwise noted1. 

PARAMETER ST UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage -- 0.5 to+ 5.5 v 
VouT Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range Oto 70 •c 

RECOMMENDED OPERATING CONDITIONS 
ST 

PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 1.9 2.5 v 
V1L LOW-level input voltage 0.9 v 
iiK Input clamp current - 12 mA 

IOH HIGH-level output current 960 µA 

IOL LOW-level output current 12.8 mA 

TA Operating free-air temperature 0 70 •c 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted1. 

8T22 
PARAMETER TEST CONDITIONS1 UNIT 

Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 1.9 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.9 v 
V1K Input clamp diode voltage Vee= MIN, iiK = - 12 mA - 1.5 v 
VoH HIGH-level output voltage Vee =MIN, loH = - 960 µA 2.4 v 
VoL LOW-level output voltage Vee= MIN, loL = 12.8 mA 0.4 v 
iiH HIGH-level input current Vee= MAX, V1 = 4.5V 60 µA 

iiL LOW-level input current Vee= MAX, V1 = 0.4V - 1.6 mA 

los Short-circuit output current2 Vee = MAX, Vo = 0 - 10 - 40 mA 

Ice Supply current 1total1 Vee= 5.25V 25 mA 

IEE Supply current 1total1 Vee= 5.25V - 28 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. 105 1stestedwlthVour = +0.SVandVcc =Vee MAX +0.SV. Notmorethanoneoutputshould be shorted ata time and duration oftheshortcircuitshould not exceed 

one second. 
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LOGIC PRODUCTS 

MULTIVIBRATOR 

OPERATION RULES 

103 

102 

Vcc~PIN13 
Rx 

Cx 

+ f::-oPIN 11 

R < 0.6 Rx (MAX) 

Vcc~PIN13 
Cx 

+ f:-<' PIN 11 

T•=25"C 
Yee= 5.0V 

10 '--~~~~~--'~~~~~~--'-~~~~~~~ 
1 10 102 103 

CxTIMING CAPACITANCE pF 

8T22 

1. An external resistor (Rxl and external capacitor (Cxi are required 
·as shown in the Logic Diagram. 

2. The value of Rx may vary from 5.0 to 50 k!l (0 to 75° I. 
3. Cx may vary from 0 to any necessary value available. If, however, 

the capacitor has leakages approaching 3.0 µA or if stray capaci
tance from either terminal to ground is more than 50 pf, the timing 
equations may not represent the pulse width obtained. 

4. If electrolytic capacitors are to be used, the following configura
tions are recommended: 
A. For use with low leakage electrolytic capacitors. 

The normal RC configuration can be used predictably only if 
the forward capacitor leakage at 5.0 volts is less than 3µA, and 
the inverse capacitor leakage at 1.0 volt is less than 5 µA over 
the operational temperature range, and Rule 3 above is satisfied. 

B. Use with high inverse leakage current electrolytic capacitors. 
The diode in this configuration prevents high inverse leakage 
currents through the capacitor by preventing an inverse 
voltage across the capacitor. 

t ~ 0.3 RCx 
The output pulse with (ti is defined as follows: 

[ 1 0.7] Where Rx is in kll, Cx is in 
t ~ 0.32 RxCx + Rx pf, t is in ns; for Cx < 103 pf. 

Typical output pulse width versus timing resistance and capacitance for 
Cx < 103 pf is shown in the above graph. 
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LOGIC PRODUCTS 

MULTIVIBRATOR 

AC CHARACTERISTICS TA= 25°C, Vee= 5.ov 

8T22 
PARAMETER TEST CONDITIONS 

Min Typ Max 
!------··-·--···------

Propagation Delay 
Negative Trigger Input Rx = 5.0 k!1, Cx = 0 25 40 
to True Output (tpu.J CL= 15 pF 
Negative Trigger Input Rx = 5.0 k!l, Cx = 0 25 40 
to False Output (tpHJ CL= 15 pF 
Min. True Output Pulse Width Rx= 5.0 k!l, Cx = 0 45 65 

CL= 15 pF 
Pulse Width Variation Rx= 10 k!l, Cx = 1000 pF 3.08 3.42 3.76 
Timing Resistor 5.0 50 
Csiray-Maximum allowable P13 to Ground 50 

wiring capacitance 

NOTES: 
1. Positive current is defined as into the pin referenced. 
2. Unless otherwise note, 10 k!1 resistor placed between Pin 13 and Vee (Rx). 

AC TEST FIGURE AND WAVEFORMS 

TRIGGER INPUT/OUTPUT AND PULSE WIDTH 

NOTES: 

5.0V 

GENERATOR I.. 81 

82 

son_ ..__..,.. _ __, 

VouT 

1. Pulse Generator has the following characteristics: tr= t1""' 10ns (10% to 90%) 
AMP.= 3V. 

2. CL includes probe and jig capacitance. 
3. For tPLH• tPHL and tw (min.) RX = Sk!l :t 1%, CX = OPEN, PAR = 1 MHz. 
4. For Mpw: AX = 10k0 ~ 1%, CX"" 1000pf :t 1%, PAR = 200KHz. 

WAVEFORM A. 

(TRUE) Your--+--' 

(COMPLEMENT) Your----.. 

WAVEFORM 8. 

V1N 

(81 AND 82) I----, 
IPLH 1.SV 

(TRUE) VouT L-..._ I 
(COMPLEMENT} VouT ----1---..I - tw -

1.SV 

8T22 

UNIT 

ns 

ns 

ns 

µS 

kll 
pF 

5 

5.33 



LOGIC PRODUCTS 

LINE RECEIVER 

FEATURES 
• Built-in input threshold 

hysteresis* 
• High speed: tPHL = tPLH 

= 20 ns (typical) 
• Each channel can be 

strobed independently 
• Fanout of ten (10) with 

standard TTL integrated 
circuits 

• Input gating is included 
with each line receiver 
for increased application 
flexibility 

• Operation from a single 
+5V Power Supply 

•Hysteresis is defined as the difference 
between the input thresholds for the "1" 
and "O" output states. Hysteresis is spe
cified at 0.4V typically and 0.2V minimum 
over the operating temperature range. 

DESCRIPTION 

The 8T24 is a Triple Line Receiver designed 
specifically to meet the IBM System !360, 
System/370 1/0 Interface Specification [IBM 
Specification GA 22-6974-0[ !. Each receiver 
incorporates hysteresis to provide high 
noise immunity and high input impedance 
to minimize loading on the driver circuit. 

An input voltage of 1.7 volts or more is inter
preted as a logical one; an input of 0.70 volts 

PIN CONFIGURATION 

5-34 

8T24 

Triple Line Receiver with Hysteresis 

TYPE 
TYPICAL PROPAGATION 

DELAY 

N8T24 20 ns :tPLH' 

20 ns !tPHL' 

ORDERING CODE 

PACKAGES 

Plastic DIP 

TYPICAL SUPPLY CURRENT 
(Total) 

COMMERCIAL RANGES 
Vee = sv ± 5%; TA = 0°C to + 70°C 

N8T24N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION BT 

R Input 4.3 ul 

S,A, B Input 1 ul 

f Output 8 ul 

NOTE: 
A unit load (ul) is 40 µ.A 11H and - 1.6 mA liL· 

or less is interpreted as a logical zero as is 
an open circuited input. 

The receiver input rR' of the 8T24 will not be 
damaged by a DC input of +7.0 volts with 
power on or by a DC input of +6.0 volts with 
power off in the receiver. The 8T24 will also 
withstand an input of -0.15V with power on 
or off. 

LOGIC SYMBOL 

R,~1 0 s, 11 9 ,, 
12 

A, 

~:~: 7 5 ,, 

A, 
81 

6 

14 

~:~~5 13 
1 ~ 

A, 
83 

2 

Yee= Pin 16 
GNO =Pin 8 

The 8T24 is fully compatible with TTL and 
DTL systems and operates from a single 
5 volt power supply. 

LOGIC SYMBOL (IEEE/IEC) 

& ,., 
& 

& 

"'' 
& 

& 13 

"'' 
& 



LOGIC PRODUCTS 

LINE RECEIVER 8T24 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 

PARAMETER BT UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage - 0.5 to+ 5.5 v 
Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range Oto 70 'C 

RECOMMENDED OPERATING CONDITIONS 
BT 

PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.5 v 
V1L LOW-level input voltage 1.1 1.5 v 
l1K Input clamp current - 12 mA 

IOH HIGH-level output current - 800 µA 

loL LOW-level output current 16 mA 

TA Operating free-air temperature 0 70 'C 

DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 

BT24 
PARAMETER TEST co,;io1TIONS1 UNIT 

Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 1.7 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.7 v 
V1K Input clamp diode voltage Vee= MIN, l1K = - 12 mA - 1.5 v 
VoH HIGH-level output voltage Vee= MIN, loH = - 800 µA 2.6 v 
VoL LOW-level output voltage Vee= MIN, IOL = 16 mA 0.4 v 

Vee = MAX, V1 = 4.5V, Pins S, A, B 40 µA 
fiH HIGH-level input current 

Pin R 170 µA 

l1L LOW-level input current Vee =MAX, V1 = 0.4V - 1.6 mA 

las Short-circuit output current2 Vee= MAX - 50 - 100 mA 

Ice Supply current 1total1 Vee= 5.25V 80 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. 105 is tested with VouT = +0.5V and V cc= V cc MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 
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LOGIC PRODUCTS 

LINE RECEIVER 8T24 

1. Hysteresis is defined as the voltage differ- SWITCHING CHARACTERISTICS Vee= s.ov and TA= 2s0c 
ence between the R input level at which the 
output begins to go from "O" to "1" state 
and the level at which the output begins to 
go from "1" to"O". 

PARAMETER 
R 

tPHL 

tPLH 

Hysteresis1 

TEST CONDITIONS 

s A B 

4.SV av av 

LIMITS 

Min Typ Mait UNITS 

20 30 ns 

20 30 ns 

0.2 0.4 v 

AC TEST CIRCUIT AND WAVEFORMS 

MONITOR 
INPUT PULSE 

PULSE 
GENERATOR 

OUTPUT 

HYSTERESIS TEST CIRCUIT 

Vee= 5.ov 

-

141----.. R INPUT 

10~---.. 

OUTPUTS 

5·36 

16 

15 

5.0V 

Input Pulse: 
Amplitude = 2.6V 
Pulse width = 200nS 
(50% Duty Cycle) 
tr = tf = SnS (10% to 90'%) 

14 .... -+--~ 

OUT 
13 1---+---+--0 

12 

It 

10 

1.5V 

~HL~ 

CURVE TRACER 
TEK. 575 

B 

3 Receivers in the package. 
Test each Receiver using switch 
positions as shown in Table 1. 

TABLE 1 

RECEIVER NO. POSITION 

Switch1 Switch2 

Receiver1 1 1 
Receiver2 2 2 
Receiver3 3 3 

Verity In each of thrff (3) position of s1 (Figure 1) that the tollowlng occurs per 
Figure 2. 
1. V1 and V2 must be between 0.7V minimum and 1.7 maximum. 
2. Hysteresis = V1 - V2 

Your 

o.7V V2 v, 1.7V 



LOGIC PRODUCTS 

BUS TRANSCEIVERS 

• High speed Schottky 
quad transceivers 

• 48mA LOW-state drive 
• 200µA bus loading 
• Ideal for: 

Half-duplex data 
transmission 

Memory interface 
buffers 

Data routing in bus 
oriented systems 

High current drivers 
MOS/CMOS·to·TTL 
interface 

DESCRIPTION 

The 8T26A/28 consists of four pairs of 
3-state logic elements configured as quad 
bus drivers/receivers, along with separate 
buffered receiver enable and driver enable 
lines. This single IC quad transceiver de
sign distinguishes the 8T26Al28 from con
ventional multi-IC implementations. In 
addition, the 8T26/28's ultra high speed 
while driving heavy bus capacitance 
(300pF) makes these devices particularly 

PIN CONFIGURATION 

8T26A, 28 

3-State Quad Bus Transceiver 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

N8T26A 7ns 48mA 

N8T28 10ns 67mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :1:S%;TA=o•c10 +10°c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP NBT26AN . N8T28N 

Ceramic DIP S8T26AF . S8T28F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 

IN Input 

DIE, R/E Inputs 

Dour Output 

Rour Output 

NOTE 
A unit load (Sul) is 50µA 11H and ·2.0mA l1L· 

suitable for memory systems and bidirec
tional data buses. 

Both the driver and receiver gates have 
3-State outputs and low-current PN P in-

LOGIC SYMBOL 

8T28 

Vee= Pin 16 
GNO =Pin 8 

N8T S8T 

0.5Sul 0.5Sul 

0.5Sul 0.5Sul 

24Sul 16Sul 

10Sul 6Sul 

puts. 3-State outputs provide the high 
switching speeds of totem-pole TIL cir· 
cuits while offering the bus capability of 
open collector gates. PNP inputs reduce 
input loading to 200µA maximum. 

LOGIC SYMBOL (IEEE/IEC) 

8T28A 

8T28 
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LOGIC PRODUCTS 

BUS TRANSCEIVERS 8T26A, 28 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8T N8T UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N · Input voltage -0.5 to +5.5 -0.5 to + 5.5 v 
l1N Input current -30 to+ 5 -30 to +5 mA 

loL Continuous 100 100 mA 

Your Voltage applied to output In HIGH output state -0.5to+Vcc -0.5to+Vcc v 
T,11 Operating free-air temperaiure range -55to+125 0 to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

8T 
PARAMETER UNIT 

Min Nom Max 

Mii 4.5 5.0 5.5 v 
Yee Supply Voltage 

Com' I 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 v 

Mii +0.8 v 
VIL LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mii -2 mA 
loH HIGH-level output current Driver 

Com' I -10 mA 

Mii 32 mA 
Driver 

Com'I 48 mA 
loL LOW-level output current 

Mii 12 mA 
Receiver 

Com' I 20 mA 

Mii -55 + 125 ·c 
T,11 Operating free-air temperature 

Com' I 0 70 ·c 
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LOGIC PRODUCTS 

BUS TRANSCEIVERS 8T26A, 28 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

N8T28A, S8T28A, 

PARAMETER TEST CONDITIONS' N8T28 S8T28 UNIT 
Min Max Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 v 
VIL Input LOW voltage Guaranteed input LOW threshold voltage 0.8 0.8 v 
VIK Input clamp diode voltage Vcc=MIN, l1K= -18mA -1.2 -1.2 v 
Vao Input breakdown voltage Vee= MAX, 11= 1mA 5.5 5.5 v 

HIGH-level output voltage, loH= -10mA 2.4 v 
VoH Driver outputs Vee= MIN 

loH= -2mA 2.4 v 
HIGH-level output voltage, Vee= MIN, loH = - 100µA 3.25 v 

VoH Receiver outputs Vcc=5.0V, loH= -100µA 3.0 v 
LOW-level output voltage, loL=48mA 0.5 v 

VoL Driver outputs Vee= MIN 
loL=32mA 0.5 v 

LOW-level output voltage, loL=20mA 0.5 v 
VOL Receiver outputs Vee= MIN 

loL= 12mA 0.5 v 

lozH 
Off-state output current, 

Vee= MAX, V0 =2.4V 100 100 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V0 =0.5V -100 -100 µ.A LOW-level voltage applied 

l1H HIGH-level input current V cc= MAX, V1 = 4.5V 25 25 µA 

Driver, Receiver -200 -200 µ.A 
l1L LOW-level input current Vee= MAX, V1 = 0.5V 

Disabled -25 -25 µA 

Short-circuit output current2 
Driver -50 -150 -50 -150 mA 

los Vee= MAX 
Receiver -30 -100 -30 -100 mA 

8T26A 87 87 mA 
Ice Supply current Vee= MAX 

8T28 110 110 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los is tested with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC ELECTRICAL CHARACTERISTICS TA"=2s·e. vcc=5.0V 

PARAMETER TEST CONDITIONS 
8T28A 8T28 

UNIT 
Min Max Min Max 

tPHL Propagation delay, Dour to Rour CL=30pF 14 17 ns 

tPHL Propagation delay, D1N to Dour CL=300pF 14 17 ns 

tPLH Propagation delay, Dour to Rour CL= 30pF 14 17 ns 

tPLH Propagation delay, D1N to Dour CL=300pF 14 17 ns 

tpzL Data enable to Data output, High Z to O CL=300pF 25 28 ns 

tpLZ Data enable to Data output, 0 to High Z CL=300pF 20 23 ns 

tpzL Receive enable to Receive output, High Z to O CL= 30pF 20 23 ns 

tpLZ Receive enable to Receive output, Oto High Z CL=30pF 15 18 ns 
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LOGIC PRODUCTS 

BUS TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

8T26A 

Vee 2.BV 

De Dour 1 
PULSE 

GENERATOR Re Dour 2 

5-40 

DiN 1 Dour 3 

D1N 2 Dour 4 

D1N 3 Rour 1 

D1N 4 Rour 2 

Rour3 

Rour4 

Vcc=S.OV 

Dour 1 

De Dour 2 

Re Dour 3 

D1N 1 Dour 4 

DiN 2 Rour 1 

D1N 3 Rour 2 

D1N 4 Rour 3 

Rour 4 

PULSE 
GENERATOR 

DISABLE AND ENABLE TIME 
RECEIVE ENABLE TO RECEIVE OUTPUT 

2.4K 

SK 
(PROBE) 

5.0V 

8T28 

2.BV Vee 

Dour 1 

De Dour 2 

Dour3 

D1N1 Dour 4 

D1N2 Rour 1 

D1N3 Rour 2 

D1N4 Rour 3 

Rour4 

PROPAGATION DELAY 
Dour TO Rour 

30pF 
1.3K 

2400 

ov 

2.6V 

920 

8T26A, 28 

Input pulse: 

tr= tt = 5ns (10% to 90%) 
freq= 5MHz (50% duty cycle) 
Amplitude= 2.6V 

8T26A 

_j1.sv 
I 

Input pulse: 
tr:: t1= 5ns (10% to 90%} 
freq= 10MHz (50% duty cycle) 
Amplitude= 2.6V 

8T28 

.. ;i r J{;"' 
1.SV 1.SV 



LOGIC PRODUCTS 

BUS TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS (Continued) 

8T28A 

2.BY Yee 

Dour 1 } PULSE 
DE Dour2 GENERA.TOA 

RE Dour3 

DtN 1 Dour• 

DtN 2 Rour 1 

DtN 3 Rour2 

DtN 4 

-=-

2.BY Yee=5.0Y 

Dour 1 

DE Dour2 

RE Dour3 

{ DtN 1 Dour• 

PULSE DtN 2 Rour 1 
GENERATOR 

DtN 3 Rour2 

DtN 4 Rour3 

Rour4 

-=-

DISABLE AND ENABLE TIME 
DATA ENABLE TO DATA OUTPUT 

5.0Y 

2.4K 700 

5K 
(PROBE) 

-=-

8T28 

2.IY Yee 

Dour1 } PULSE DE Dour2 GENERATO" 

RE Dour3 

DtN1 Dour4 

DtN2 Rour1 

DtN3 Rour2 

DtN4 RoUT3 

Rour4 

-=-

PROPAGATION DELAY 

D1N TO Dour 

2.BY 

300 

300pF 2800 

8T26A, 28 

Input pulse: 
Ir= ft= 5ns (10% to 90%) 
freq= SM Hz (50% duty cycle) 
Amplitude= 2.6Y 

8T28A 

\uY 
I 

8T28 

·~;Jr )"{; ... 
1.SY UY 

Input pulse: 
tr= t1= 5ns (10% to 90%) 
freq= 10MHz (50% duty cycle) 
Amplitude= 2.6V 
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LOGIC PRODUCTS 

BUS TRANSCEIVERS 

TYPICAL APPLICATION 

CMOS LOGIC 
OR MOS 

MICROPROCESSOR 

TYPICAL APPLICATION 

BIDIRECTIONAL MOS 
CMOS to TTL Interface 

BIDIRECTIONAL 
MOS BUS 

114 
8T28A 

I I 
CONTROL 

BIDIRECTIONAL DATA BUS 

r------------, 
I 

~EUCT o-.;1---<:r 

BUS 
IN 

~Eucr o---1--+-<:ir 

BUS 
IN u--~-+---t 

OTHER 8T2Bs 
OR BUS ORIENTED 

CIRCUITS 

-TTL BUS IN 

~ TTL BUS OUT 

REC. 
OUT 

D-+_._0 REC. 
OUT 

BUS 
.._-+--+---0 IN 

Control lines may be tied together, such that 
logical "1" transmit, logical "O" receive. 

Logical "O" =active Logical "1" =active 
Logical ··11" = Hi-z Logical ''O" = Hi-z 
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LOGIC PRODUCTS 

BUS RECEIVER 

DESCRIPTION 

The 8T37 is a hex bus receiver with hysteresis 
organized as two triple receivers with sep
arate disable lines for each group. Typically 
the devices may be used in bus organized 
data transmission systems Interconnected 
by terminated lines. The low input current 
requirement allows several drivers and re
ceivers to communicate over a common bus 
In "party line" fashion. A power-up or power
down sequence of the receiver will not affect 
the bus. Built in hysteresis provides maxi
mum noise immunity and makes the 8T37 
also an ideal Schmitt trigger in those appli
cations where the non-linear input charac
teristics of standard TTL are undesirable. 

Low input current requirements make the 
nex-inverter inputs compatible with MOS/ 
CMOS in addition to DTL/TTL. All inputs 
have clamping diodes to simplify systems 
design. The receiver outputs as well as the 
disable inputs are TTL/DTL compatible. 

PIN CONFIGURATION 

8T37 

Hex Bus Receiver with Hysteresis - Schmitt Trigger 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

N8T37 

ORDERING CODE 

PACKAGES 

Plastic DIP 

DELAY 

10 ns 

(Total) 

COMMERCIAL RANGES 
Vee = sv ± 5%; TA = O'C to + 70'C 

N8T37N 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION ST 

Disable Input 2 ul 

1N I Receiver) Input 1.3 ul 

OUT Output 8 ul 

NOTE: 
A unit load (ul) la 40 µ.A 11H and - 1.6 mA liL· 

LOGIC SYMBOL 

Vee"" Pin 18 
ONO= Pin I 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

BUS RECEIVER 8T37 

ABSOLUTE MAXIMUM RATINGS 'Over operating free-air temperature range unless otherwise noted'· 

PARAMETER BT UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage - 0.5 to + 5.5 v 
loL Continuous mA 

Vour Voltage applied to output in HIGH output state - 0.5 to + Vee v 
TA Operating free-air temperature range o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 
BT 

PARAMETER UNIT 
Min Nom Max 

Vee Supply voltage 4.75 5.0 5.25 v 
HIGH-level input voltage. Receiver 1 8 2.5 v 

Disable 2.0 

LOW-level input voltage, Receiver 1.1 1.5 v 
Disable 0.8 

l1K Input clamp current - 12 

IOH HIGH-level output current - 400 µA 

IOL LOW-level output current 16 mA 

TA Operating free-air temperature 0 70 oc 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted'· 

PARAMETER TEST CONDITIONS' 
8T37 

UNIT 
Min Max 

Receiver 1.8 2.5 
V1H Input HIGH voltage Guaranteed input HIGH threshold voltage v 

Disable 2.0 

Receiver 1.1 1.5 
V1L Input LOW voltage Guaranteed input LOW threshold voltage v 

Disable 0.8 

V1K Input clamp diode voltage Vee= MIN, l1K = - 12 mA - 1.5 v 
VQH HIGH-level output voltage Vee = MIN, loH = - 400 µA 2.4 v 
VoL LOW-level output voltage Vee= MIN, loL = 16 mA 0.4 v 

Vee= MAX Receiver 50 

l1H HIGH-level input current V1N = 2.4V Disable 80 µA 

Vee= O Others 50 

Vee= MAX Receiver -so µA 
l1L LOW-level input current 

V1N = 0.4V Disable -3.2 mA 

los Short-circuit output current2 Vee= MAX - 18 - 55 mA 

Ice Supply current 'total' Vee= 5.25V 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. losis tested with Your= + 0.5Vand Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 
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LOGIC PRODUCTS 

BUS RECEIVER 

AC ELECTRICAL CHARACTERISTICS TA = 25°C, v cc = 5.0V 

PARAMETER TEST CONDITION 
LIMITS 

UNIT 
MIN TYP MAX 

Propagation Delays 

Receiver IPHL 10 30 ns 
IPLH RL= 4000 20 30 ns 

Disable IPHL CL= 15pF 9 15 ns 
IPLH 11 15 ns 

AC TEST FIGURE AND WAVEFORMS 

OUTPUT + 5.0V 

NOTE4 
jiiECEiYE"il-11&1 
I INPUT 8T37 I 4000 

PULSE I 11 
GENERATOR 1-1.-. ........ crl-t )Oi-...... -....-1<1~.......-j)l--l)H)I--, 

I 

NOTES: 
1. Including probe and jib capacitance 
2. All diodes are 1 N3064 
3. Pulse generator characteristics P.A.= 3.5V 

ZouT= 500 
PRR = 1MHz 
t, =tr"' 10 ns (10% to90%) 
Duty Cycle = 50% 

4. When testing receiver, Disable = O; when testing 
disable, Receiver = 0. 

'TO BE ANNOUNCED 

EACH TERMINATOR IS 120 OHMS THE VENINS 
EQUIVALENT CIRCUIT. USING FLAT RIBBON A 
MAXIMUM REASONABLE LENGTH IS 50 FT. 
FROM WHICH THE COMBINED LENGTH OF ALL 
TAPS OR STUBS SHOULD BE SUBTRACTED. 

TYPICAL APPLICATION 

sv 

r;-- --, r-- --, 
I I I I 
I I I I 
I I I I 

390!l I I I I 
I I I I 
J114 I 1114 I 
~~~ __ _J t!~- __ J 

-=-

8T37 

~SABLE 3V 
INPUT 1.5V 1.sv 

I I ov 
~~~!;!VER~3.0V 
1~2.3V ~ 

OUTPUT IPLH !+- OV 

1.SV 1.SV 

5 
sv 

180!1 

r------1 r----~ 
I I I I 
I I I I 
I I I I 
I I I I 

390!1 
I I I I 
J 11s I I 114 I 
I.!~- ___ J ~- -- !_T!_Bj 

-=-
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LOGIC PRODUCTS 

BUS TRANSCEIVER 

DESCRIPTION 

The 8T38 is a quad bus transceiver with 
common two input disable control for th•7 
drivers. Open collector driver outputs 
gether with low input requirements for the 
receivers offer extreme versatility in low cost 
bus organized systems. 

TYPE 

N8T38 

8T38 

Quad Bus Transceiver (Open Collector) 

TYPICAL PROPAGATION 
DELAY 

19 ns ltPHLi 

23 ns ltPLHi 

TYPICAL SUPPLY CURRENT 
(Total) 

Susses may be terminated at both ends such ORDERING CODE 
that up to 100 driver/receiver pairs can utiiize .---------------.-----C-O_M_M_E_R_C-IA_L_R_A_N_G_E_S ____ ......, 
a common data bus. The r«ceiver ir1corp0r- PACKAGES Vee = sv ± S'lc; TA = O'C 10 + TO'C 
ates hysteresis to p, ;:)Vida maximum noise 
immunity. In addition the receiver does not Plastic DIP N8T38N 
load the bus when Vee; 0. '----------------'-------------------' 

In those applications where oniy C>us receiver 

are required the 8T380 quad L:i~ receiver INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
should be considered. 

PINS DESCRIPTION BT 

BUS Receiver Input 1.2 ul 

DISABLE Disable Input 2.5 ul 

BUS Driver Output 31 ul 

OUT Reciever Output 10 ul 

NOTE: 
A unit load (ul) Is 40 µA 11H and • 1.6 mA l1L. 

FUNCTION TABLE 
MODE DISABLE DISABLE DRIVER BUS RECEIVER 

A B IN OUT 

RECEIVE 1 x x 1 0 
RECEIVE x 1 x 1 0 
DRIVE 0 0 1 0 1 
DRIVE 0 0 0 1 0 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

l I I 

I 
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DISABLE ~ 

Vee= Pin 18 
GND =Pin I 

11 

12 

14 

15 

1,20 

1T1,2D 
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LOGIC PRODUCTS 

BUS TRANSCEIVER 8138 

ABSOLUTE MAXIMUM RATINGS iOver operating free-air temperature range unless otherwise noted!. 

PARAMETER BT UNIT 

Vee Supply voltage 7.0 v 
V1N Input voltage - 0.5 to + 5.5 v 
Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

BT 
PARAMETER UNIT 

Min Norn Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage, Disable 2.0 2.5 v 
V1H HIGH-level input voltage, Receiver 1.8 2.5 v 
V1L LOW-level input voltage, Disable 0.8 v 
V1L LOW-level input voltage, Receiver 1.1 1.5 v 
liK Input clamp current - 12 mA 

IOH HIGH-level output current, Receiver 100 mA 

loL LOW-level output current, Driver 50 mA 

IOL LOW-level output current, Receiver 16 mA 

TA Operating free-air temperature 0 70 oc 

DC CHARACTERISTICS !Over recommended operating free-air temperature range, unless otherwise noted!. 

PARAMETER 
8T38 

TEST CONDITIONS1 UNIT 
Min Max 

Receiver 1.8 2.5 
V1H Input HIGH voltage Guaranteed input HIG~ threshold voltage v 

Disable 2.0 

Receiver 1.1 1 .5 
V1L Input LOW voltage Guaranteed input LOW threshold voltage v 

Disable 0.8 

V1K Input clamp diode voltage Vee= MIN, l1K = - 12 mA - 1.5 v 
VoH HIGH-level output voltage Vee =MIN, loH = - 5.2 mA 2.4 v 

1loL=50 mA Driver 0.5 
VoL LOW-level output voltage Vee= MIN l loL = 16 mA 

v 
Receiver 0.5 

Vee= MAX Receiver 50 

l1H HIGH-level input current V1N = 2.4V Disable 100 µA 

Vee= o Others 100 

Vee= MAX Receiver - 50 µA 
l1L LOW-level input current 

V1N = 0.5V Disable mA 

los. Short-circuit output current2 Vee= MAX - 18 - 55 mA 

Ice Supply current 1total1 Vee= 5.25V 60 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los is tested with Your= + 0.5V and V cc= V cc MAX 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 
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LOGIC PRODUCTS 

BUS TRANSCEIVER 

AC ELECTRICAL CHARACTERISTICS rTA = +25'C. Vee= 5.ov: 

PARAMETER TEST CONDITIONS 

Propagation Delay 

tPHL Disable Bus Load 2 
V1N =av to 3V 

tPLH Disable to Bus Measured from 
V1N = 1.5V to Vbus = 1.5V 

tPHL Driver to Bus 

tPLH Driver to Bus 

tPHL Bus to Receiver 

Load 1 Waveform 1 

tPLH Bus to Receiver 

SWITCHING PARAMETERS MEASUREMENT INFORMATION 

WAVEFORM 1 

3V=t23V 
ov ~'•"LI 

\..__1.3V--
-~ tPLH Ir= 

1.5V 1.5V 

LOAD 1 

5·48 

8T38 

BT 
UNIT 

Min Typ Max 

11 19 30 ns 

15 23 35 ns 

5 12 20 ns 

5 12 25 ns 

5 14 25 r.s 

12 27 40 ns 

LOAD CIRCUITS 

9151 

FROM OUTPUT 0---4'-1----0 TEST 
UNDER TEST POINT 

200 

LOAD 2 



LOGIC PRODUCTS 

HEX BUFFERS/INVERTERS 

DESCRIPTION 

TYPE 

NaT95 

NaT96 

NaT97 

NaT9a 

8T95, 96, 97 I 98 

High Speed Hex 3·State Buffers 
High Speed Hex 3·State Inverters 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

ans 65mA 

6.5ns 59mA 

ans 65mA 

6.Sns 59mA 

Each of the 3-state bus interface elemel"ts 
described herein has low curr&nt PNP 
inputs and is designed with Schottky TTL 
technology for ultra high speed. The 
devices are used to convert TTUDTL or 
MOS/CMOS to 3-state TTL bus levels. For 
maximum systems flexibility, the aT95 
and aT97 do so without logic inversion, 
whereas the aT96 and aT9a provide the 
logical complement of the Input. The aT95 ORDERING CODE 
and aT96 feature a common control line 
for all six devices, whereas the aT97 and 
aT98 have control lines for four devices 
from one input and two from another 
input. 

FUNCTION TABLE-8T95 

INPUTS 

DIS1 DIS2 

L L 
L L 
x H 
H x 

L = LOW voltage level 
H =HIGH voltage level 
X = Don't cere 

I 

L 
H 
x 
x 

(Z) = HIGH Impedance (oft) state 

OUTPUT 

y 

L 
H 

(Z) 
(Z) 

FUNCTION TABLE-8T96 

INPUTS OUTPUT 

DIS1 DIS2 I Y. 

L L L H 
L L H L 
x H x (Z) 
H x x (Z) 

PIN CONFIGURATION 

aT&s 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Ycc=5V :t5%;TA•0°Cto +70°C Vcc=SV :t10%;TA• -ss•cto +125°C 

Plastic DIP NaT95N • NaT96N 
NaT97N • NaT9aN 

Plastic SO NaT97D . NaT98D 

Ceramic DIP 
S8T95F . S8T98F 

S8T97F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION ST 

DIS Input 1Sul 

I Input 1Sul 

y Output 24Sul 

NOTE 
A unit load (Sul) Is 50,A l1H and - 2.0mA l1L· 

FUNCTION TABLE-8T97 FUNCTION TABLE-8T98 

INPUTS OUTPUT INPUTS OUTPUT 

DIS I y DIS I y 

L L L L L H 
L H H L H L 
H x (Z) H x (Z) 

8T96 8T97 8T98 
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LOGIC PRODUCTS 

HEX BUFFERS/INVERTERS 8T95,96,97,98 

LOGIC SYMBOL 

BT95 BTM BT97 BT98 

LOGIC SYMBOL (IEEE/IEC) 

BT95 BTM BT97 BT98 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SBT NBT UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 5.5 -0.5 to +5.5 v 
l1N Input current -30 to +5 -30 to +5 mA 

loL Continuous 100 100 mA 

Vour Voltage applied to output in HIGH output state -0.5to +Vee -0.5to +Vee v 
TA Operating free-air temperature range -55to+125 o to70 ·c 
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LOGIC PRODUCTS 

HEX BUFFERS/INVERTERS 8T95, 96, 97, 98 

RECOMMENDED OPERATING CONDITIONS TEST CIRCUIT 

PARAMETER 
Min 

Vee Supply voltage 
Mii 

Com'I 

4.5 

4.75 

V1H HIGH·level Input voltage 2.0 

Mii 
Vil LOW-level Input voltage 

Com'I 

l1H Input clamp current 

loH HIGH·level output current 

Mii 
lol LOW-level output current 

Com'I 

TA Operating free;alr temperature 
Mii 

Com' I 

-55 

0 

NOTE 
V1l= +0.7V for SST only. 

8T 

Nam Max 

5.0 5.5 

5.0 5.25 

+0.8 

+0.8 

-18 

-5.2 

48 

48 

+125 

70 

UNIT 

v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

·c 
·c 

ITll/111 .,, .. 
PULSE 
OEN. 

Input Characteristics 
PA= 3V, = 1MHz Ir= lps 10ns {10% 10 90%) 
CL lnc!uoes probe and Jlg capacitance. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

TEST CONDITIONS1 
8T95197 8T96198 

PARAMETER UNIT 
Min Mu Min MIX 

V1H Input HIGH voltage Guaranteed Input HIGH threshold voltage 2.0 2.0 v 
Vil Input LOW voltage Guaranteed Input LOW threshold voltage 0.8 0.8 v 
V1K Input clamp diode voltage Vcc=MIN, l1K= -12mA -1.5 -1.5 v 
Veo Input breakdown voltage Vee= MAX, 11= 1mA 5.5 5.5 v 
VoH HIGH-level output voltage Vcc=MIN, loH= -5.2mA 2.4 2.4 v 
Vol LOW·level output voltage Vcc=MIN, lol=48mA 0.53 0.5 3 v 

lozH 
Off.state output current, 

Vee= MAX, Vo= 2.4V 40 40 p.A 
HIGH·level voltage applied 

lozl 
Off.state output current, 

Vee= MAX, V0 =0.5V -40 -40 p.A 
LOW·level voltage applied 

l1H HIGH·level Input current Vee= MAX, V1=2.4V 40 40 p.A 

I Disable= 0.5V -400 -400 p.A 
Ill LOW-level Input current Vee= MAX, V1=0.5V l Disable= 2.0V -40 -40 p.A 

los Short-circuit output current2 Vcc=MAX -40 -115 -40 -115 mA 

Ice Supply current (total) Vee= MAX 98 89 mA 

NOTES 
1. For conditions 1hown aa MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los Is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit ahould not exceed one 

second. 
3. Vol= +0.45V MAX lorS8T at TA= +125"0 only. 
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LOGIC PRODUCTS 

HEX BUFFERS/INVERTERS 

AC CHARACTERISTICS TA=25"C, Vcc=5.0V 

PARAMETER 

tPLH 
Propagation delay 
Data Inputs to Data outputs 

tPHL 
Propagation delay 
Data Inputs to Data outputs 

tPZH 
Disable to outputs 
High Z to Logic "1" 

tPZt 
Disable to outputs 
High Z to Logic "O" 

tPHZ 
Disable to outputs 
Logic "1" to High Z 

tpLZ 
Disable to outputs 
Logic "O" to High Z 

AC WAVEFORMS 

l· 
3V 

a1.5V 

DISABLE 
ov 

OUTPUT 

L.PLZ 

5·52 

8T95197 

TEST CONDITIONS RL=2000 

Min MIX 

S1, S2 are closed, CL= 50pF 

S1 , S2 are closed, CL= 50pF 

S1 is open, S2 is closed, CL= 50pF 

S1 is closed, S2 Is open, CL= 50pF 

S1, S2 are closed, CL= 5pF 

S1 , S1 are closed, CL= 5pF 

PROPAGATION DELAYS 

-___ J ... -!"--'~":-~~-: 
OUTPUT I 

OUTPUT 

DISABLE 

LOGIC 
"Cl" LEVEL 

0.5V 

£[ a;1.5V 

---i Ip Hz . 

I 3V 

l_~-------- ov 

12 

13 

25 

25 

10 

12 

8T95,96,97,98 

8T98/98 

RL=2000 UNIT 

Min MIX 

11 ns 

10 ns 

22 ns 

24 ns 

10 ns 

16 ns 



LOGIC PRODUCTS 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PNP inputs for reduced 

loading 
• Hysteresis on all Data 

inputs 
• Pin compatible with 

54LS/74LS245 

DESCRIPTION 
The 8T125 is an octal transceiver featuring in
verting 3-State bus-compatible outputs in both 
send and receive directions. The outputs are all 
capable of sinking 24mA and sourcing up to 
15mA, producing very good capacitive drive 
characteristics. The device features a Chip En
able input for easy cascading and a Send/ 
Receive input for direction control. All Data in
puts have hysteresis built in to minimize ac 
noise effects. 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE S/R 

L L 
L H 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

An 

A=~ 
INPUT 

(Z) 

(Z) =HIGH impedance "off" state 

PIN CONFIGURATION 

Bn 

INPUTS 
B=A 

(Z) 

8T125 

Octal 3·State Transceiver 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

NBT125 7.5ns 50mA 

ORDERING CODE 

PACKAGES 
CQMMERCIAL RANGES MILITARY RANGES 

Vcc=5V :1:5%;TA=0°Cto +1o•c Vee= sv :1: 10%; TA= - ss•c to + 12s•c 

Plastic DIP NBT125N 

Ceramic DIP S8T125F 

INPUT AND OUTUT LOADING AND FAN·OUT TABLE 5 
PINS DESCRIPTION 8T125 

All Inputs 1LSul 

.All Outputs 30LSul 

NOTE 
A unit load (LSul) is 20µ.A l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

TRANSCEIVER 8T125 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage l Transceiver Inputs 

Non-Transceiver Inputs 

loL Continuous 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level Input voltage 

V1L LOW-level Input voltage 

l1K Input clamp currer.t 

ioH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

V1N 

GE~~~~~OR t-K>t-.-t D.U.T. 1-~-~P---KH 

Rr D 

SWITCH POSITION 

THI Swltch1 Swltch2 

lpzH Open Closed 

lpzL Closed Open 

lpHz Closed Closed 

'!Y.. Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee: see ~c. CHARACTERISTICS tor vaiue 
Cl= Load capacitance includes 11g and probe capacitance: see AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to Zour ol Pulse 

Generators. 
0 =Diodes are 1N916, 1N3064, or equivalent. 
Ax= 1kl1 for 54174, 54Sl74S, Ax= 5kl1 for 54LS174LS. 
trLH· 'THL Values should be less than or equal to !he table entries. 
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Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

S8T N8T 

7.0 7.0 

-0.5 to+5.5 -0.5 to +5.5 

-0.5 to+ 7.0 - 0.5 to+ 7.0 

50 50 

-30to+1 -30to+1 

-0.5to +Vee -0.5 to+ Vee 

-55to+125 o to 70 

8T 

Min Nom Max 

4.5 5.0 5.5 

4.75 5.0 5.25 

2.0 

+0.7 

+0.8 

-18 

-12 

-15 

12 

24 

-55 + 125 

0 70 

INPUT PULSE DEFINITIONS 

i.-~~~~~•w'~~~~~-+1 

VM= 1.3V 

INPUT PULSE REQUIREMENTS 

UNIT 

v 
v 
v 

mA 

mA 

v 
·c 

UNIT 

v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

mA 

•c 
·c 

AMP(V) 

OV 

FAMILY 
Amplltude l Rep. Rate l PulH Width 1 ltLH l ltHL 

ST 3.0V I 1MHz l 500ns l 15ns l 6ns 



LOGIC PRODUCTS 

TRANSCEIVER 8T125 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
8T125 

PARAMETER UNIT 
Min Max 

t!.Vr Hysteresis (Vr + -Vr_) Vee= MIN 0.2 v 
V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.8 v 
V1K Input clamp diode voltage Vee= MIN, 11K = - 18mA -1.5 v 

loH= -2.0mA Mil 2.4 v 
loH= -3.0mA Com'I 2.4 v 

VoH HIGH-level output voltage Vee= MIN 
loH= -12mA Mil 2.0 v 
loH= -15mA Com'I 2.0 v 

Mil 0.4 v 
Vol LOW-level output voltage Vee= MIN 

loL= 12mA 
Com'I 0.4 v 

loL=24mA Com'I 0.5 v 

lozH 
Off-state output current, HIGH-level 

Vee= MAX, V0 = 2.4V 20 µ,A 
voltage applied 

lozL 
Off-state output current, LOW-level 

Vee= MAX, V0 =0.4V -200 µ,A 
voltage applied 

l1H HIGH-level input current Vee= MAX, V1= 2.4V 20 µ,A 

Vee= MAXJ 
V1 = 5.5V Transceiver inputs 100 µ,A 

11 Input current at maximum Input voltage 
V1 = 7.0V Non-Transceiver inputs 100 µ,A 

Ill LOW-level input current Vee= MAX, V1= 0.4V -200 µ,A 

las Short-circuit output current2 Vee= MAX -40 -120 mA 

lccH Supply current HIGH Vee= MAX, outputs HIGH 70 mA 

lccL Supply current LOW Vee= MAX, outputs LOW 90 mA 

lccz Supply current "off" V cc= MAX, outputs "off" 95 mA 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA= 25 •c, v cc= 5.0V 

BT 

PARAMETER TEST CONDITIONS RL = 667{) UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1, CL= 45pF 

12 
tPHL Input to output 12 

ns 

tpzH Enable to HIGH Waveform 2, CL= 45pF 40 ns 

tpzL Enable to LOW Waveform 3, CL= 45pF 40 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 25 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 25 ns 
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LOGIC PRODUCTS 

TRANSCEIVER 

AC WAVEFORMS 

WAVEFORM FOR NON·INVERTING OUTPUTS 3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

5-56 

3·STATE El'\t'\BLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Waveform 2 

81125 



LOGIC PRODUCTS 

TRANSCEIVERS 

DESCRIPTION 

The 8T126 through 8T129 are quad trans
ceivers designed to handle many bus in
terface applications. The devices feature 
3-State outputs on both send and receive 
buffers, and pnp transistors on all inputs 
to reduce input LOW loading require
ments. 

The BT126 and BT128 feature a 3.4V mini· 
mum VoH level on the receiver for MOS in
terface applications. The send and receive 
buffers have separate Enable inputs for in
dependent control. 

The BT127 and 8T129 feature full 24mA 
drive In both send and receive buffers. 
These devices have a common Chip En
able Input for easy cascading and a Send/ 
Receive input for direction control. 

FUNCTION TABLES 
8T126 

INPUTS RECVR.OUT 

SE RE Dn An 

L L x A=B 
L H x (Z) 
H H L (Z) 
H H H (Z) 
H L L L 
H L H H 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

(X) = HIGH imedance "off" state 

8T127 
INPUTS RECVR.OUT 

e-E SIR Dn An 

L L x A=B 
L H L (Z) 
L H H (Z) 
H x x (Z) 

PIN CONFIGURATION 

8T126 

BUSl/O 

Bn 

INPUTS 
(Z) 
H 
L 
H 
L 

BUSl/O 

Bn 

INPUTS 
H 
L 

(Z) 

8T126,127,128,129 

Quad, 3-State Transceivers 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

N8T126 10ns (Data) 17mA 

NBT127 9ns (Data) 21mA 

N8T128 10ns (Data) 17mA 

N8T129 9ns (Data) 21mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee = 5V ± 5%; TA = 0°C to + 70°C Vee = sv ± 10%; TA = -ss•c to + 12s•c 

Plastic DIP 
NBT126N • NBT127N 
NBT128N • N8T129N 

Ceramic DIP 
S8T126F • SBT127F 
S8T128F • SBT129F 

Flatpack 
S8T126W ~ S8T127W 
SBT128W • SBT129W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION BT 

ALL Input 1 ul 

ALL Output 60 ul 5 NOTE: 
A unit load (ul) is 20 µ.A 11H and - 0.4 mA l1L· 

8T128 
INPUTS RECVR.OUT BUSl/O 8T129 

SE RE Dn An Bn 
INPUTS RECVR.OUT BUSl/O 

L L x A=B INPUTS 
L H x (Z) (Z) CE S/Fi Dn An Bn 

H H L (Z) L L L x A=B INPUTS 
H H H (Z) H L H L (Z) L 
H L L L L L H H (Z) H 
H L H H H H x x (Z) (Z) 

8T127 8T128 8T129 
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LOGIC PRODUCTS 

TRANSCEIVERS 81126,127,128,129 

LOGIC SYMBOL 

8T127 8T129 

8T128 8T128 

Do 

A1 A1 

11 11 
81 

10 10 

Vee =Pin 16 
GND:Pln 8 D2 

14 D2 14 

13 13 

12 12 

LOGIC SYMBOL (IEEE/IEC) 

8T128 8T127 8T128 8T129 

13 

13 

10 

10 
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LOGIC PRODUCTS 

TRANSCEIVERS 81126,127,128,129 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwlee noted.) 

PARAMETER SST N8T UNIT 

Vee Supply voltage 7.0 7.0 v 

Input voltage 1 Transceiver Inputs -0.5 to+5.5 -0.5 to+5.5 v 
VIN 

Non· Transceiver Inputs -0.5 to+7.0 -0.5to+7.0 v 
ltN Input current -30to +1 -30to +1 mA 

loL Continuous 50 50 mA 

Vour Voltage applied to output In HIGH output state -0.5to +Vee -0.5to +Vee v 
TA Operating free-air temperature range -55to +125 o to70 •c 

RECOMMENDED OPERATING CONDITIONS 

8T12818T128 8T127/8T129 
UNIT PARAMETERS 

Min Nom Max Min Nom Max 

Mii 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level Input voltage 2.0 2.0 v 

Mii 0.7 0.7 v 
VIL LOW-level Input voltage 

Com'I 0.8 0.8 v 5 
l1K Input clamp current -18 -18 mA 

Mii -2.0 
Bus 

-2.0 mA 

Com' I -5.2 -5.2 mA 
loH HIGH-level output current 

Mii -1.0 -2.0 mA 
Receiver 

Com'I -2.8 -5.2 mA 

Mii 12 
Bus 

12 mA 

Com' I 24 24 mA 
loL LOW-level output current 

8 12 mA 
Receiver 

Mii 
Com'I 12 24 mA 

Mii -55 + 125 -55 +125 ·c 
TA Operating free-air temperature 

Com'I 0 70 0 70 •c 
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LOGIC PRODUCTS 

TRANSCEIVERS 8T126,127,128,129 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
8T126/8T128 8T127/8T129 

PARAMETER UNIT 
Min Max Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 v 
Guaranteed input LOW Mil 0.7 0.7 v 

VIL Input LOW voltage 
threshold voltage Com'I 0.8 0.8 v 

V1K Input clamp diode voltage Vee= MIN, 11K= -18mA -1.5 -1.5 v 
HIGH-level output voltage, 10 H= -2.0mA Mil 2.4 2.4 v 

VoH Bus outputs Vee= MIN 
loH= -5.2mA Com'I 2.4 2.4 v 
loH= -100µA Mil 3.1 v 

Vcc=MIN, loH= -100µA Com'I 3.4 v 
HIGH-level output voltage, V1N= VIL• loH= -1.0mA Mil 2.4 v 

VoH Receiver outputs or V1H per 
loH= -2.0mA Mil 2.4 v Function 

Table loH= -2.6mA Com'I 2.4 v 
loH= -5.2mA Com'I 2.4 v 

LOW-level output voltage, loL= 12mA Mil & Com'I 0.4 0.4 v 
Vol Bus ou''tputs Vee= MIN 

loL=24mA Com'! 0.5 0.5 v 
loL=6mA Mil & Com'I 0.4 v 

LOW-level output voltage, loL= 12mA Mil & Com'I 0.4 v 
Vol Receiver outputs Vee= MIN 

loL= 12mA Com'I 0.5 v 
loL=24mA Com'I 0.5 v 

lozH 
Off-state output current, 

Vee= MAX, Vo= 2.4V 20 20 µA HIGH-level voltage applied 

Off-state output current, 
lozL LOW-level voltage applied, Vee= MAX, V0 = 0.4V -20 -20 µA 

Receiver outputs 

Off-state output current, 
lozL LOW-level voltage applied, Vee= MAX, V0 =0.4V -100 -200 µA 

Bus outputs 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 20 µA 

Input current at maximum input Bus inputs V1=5.5V 100 100 µA 
11 voltage Vee= MAX 

Others V1=7.0V 100 100 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.4V -100 -200 µA 

los Short-circuit output current2 Vee= MAX -40 -120 -40 -120 mA 

lccH Supply current HIGH Vee= MAX, outputs HIGH 26 36 mA 

lccL Supply current LOW Vee= MAX, outputs LOW 30 42 mA 

lccz Supply current "off" Vee= MAX, outputs "off" 36 44 mA 
NOTES 
1. For conditions shown as M1N or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. las is tested with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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LOGIC PRODUCTS 

TRANSCEIVERS 8T126,127,128,129 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

8T126/8T128 8T127/8T129 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

tPLH Propagation delay 
Waveforms 1 & 2, CL= 1 OOpF, RL = 667{) 

20 20 
tPHL Data to Bus output 30 30 

tPLH Propagation delay 
Waveforms 1 & 2, CL= 50pF, RL = 6671l 

20 20 
tPHL Bus to Receiver output 30 25 

tpzH Enable to HIGH for Bus output Waveform 3, CL= 100pF, RL = 6671l 30 35 

tpzH Enable to HIGH for Receiver output Waveform 3, CL= 50pF, RL = 6671l 25 30 

tpzL Enable to LOW for Bus output Waveform 4, CL= 100pF, RL = 6671l 35 35 

tpzL Enable to LOW for Receiver output Waveform 4, CL= 50pF, RL = 6671l 30 30 

Waveform 3, CL= 5pF, RL = 6671l, Com'I 25 25 

tPHZ Disable from HIGH Waveform 3, CL= 50pF, RL = 6671l, Mil 63 63 

Waveform 3, CL= 100pF, RL = 6671l, Mil 102 102 

Waveform 4, CL= 5pF, RL = 6671l, Com'I 25 25 

tpLZ Disable from LOW Waveform 4, CL= 50pF, RL = 6671l, Mil 29 29 

Waveform 4, CL= 100pF, RL = 6671l, Mil 33 33 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\vM /vM 

VM = 1 JV 

~1PzHI ~'PHZJ o.sv 
Q ______ ,,..V-M------~ •1.5V 

Waveform 3 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL AND 

DISABLE TIME FROM LOW LEVEL 

Waveform 4 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC PRODUCTS 

TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

V1N Your 

GE=~~:~OR 1-l<>lH~ D.U.T. t--+o+-.---KJ-

:1 Rx D 

is, 
SWITCH POSITION 

THI Swltch1 SwltCh2 

•PZti Open Closed 

1PZL Closed Open 

lpHz Closed Closed 

lpLZ Closed Closed 

DEFINITIONS 

AL= Load resistor lo Vee: see AC CHARACTERISTICS for value. 
CL= Load capacitance includes Jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be eaual to Zour of Pulse 

Generators. 
0 =Diodes are 1N916. 1N3064. or equi¥alent. 
Rx= 1kll for 54174, 54Sl74S, Rx= 5kll for 54LSl74LS. 
trLH· trHL Values should be less than or equal to the table entries. 

5·62 

8T126,127,128,129 

INPUT PULSE DEFINITIONS 

AMP(V) 

ITHL(tl) ITLH(tr) 

ITLH(lr) ITHL(tl) 

i--------•w------~ OV 

VM= 1.3V 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude l Rep. Rote l Pul11 Wldlh l trLH l 'THL 

ST 3.0V 1 1MHz l 500ns l 15ns 1 Sns 



LOGIC PRODUCTS 

BUS RECEIVER 

DESCRIPTION 

The 8T380 is a quad 2-input bus receiver 
with hysteresis for use In 110, data, and 
memory busses. Built-in hysteresis pro
vides maximum noise immunity and a 
power-up or power-down sequence on the 

8T380 

Quad Bus Receiver with Hysteresis-Schmitt Trigger 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

N8T380 20ns (tPLHl 25mA 
16ns (tPHd 

receiver will not affect the bus. LOW Input 
current allows several drivers and re- ORDERING CODE 
celvers to communicate over a common 
bus in "Party line" fashion. The 8T380 is 
Ideal as a Schmitt Trigger in analog inter
faces that cannot tolerate the non-linear 
input impedance characteristics of stan
dard TTL. Further, the LOW input require
ments allow the 8T380 to be used as a 
CMOS to TTL interface. All inputs have 

PACKAGES 

Plastic DIP 

Plastic SO 

COMMERCIAL RANGES 
Vee = SV ± 5%; TA = O'C to + 70'C 

N8T380N 

N8T380D 

clamping diodes to simplify systems INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
design. 

PIN CONFIGURATION 

PINS DESCRIPTION BT 

ALL 

ALL 

NOTE: 
A unit load (ul) is 40 µ.A 11H and - 1.6 mA liL· 

FUNCTION TABLE 

INPUTS OUTPUT 

A B 
L L 
L H 
H L 
H H 

H = HIGH voltage level 
L = LOW voltage level 

LOGIC SYMBOL 

4~ 
5~3 

6~ 
7~2 

9~ 
10~14 

11~ 
12~13 

OUT 
H 
L 
L 
L 

Input 1.2 ul 

Output 10 ul 

LOGIC SYMBOL (IEEE/IEC) 

~1 ..rr 

14 

13 
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LOGIC PRODUCTS 

BUS RECEIVER 8T380 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 

PARAMETER BT UNIT 

Vee Supply voltage 7.0 v 
VIN Input voltage -0.5 to+5.5 v 
loL Continuous 30 mA 

Vour Voltage applied to output in HIGH output state - 0.5 to+ Vee v 
TA Operating free-air temperature range o to 70 'C 

·-

RECOMMENDED OPERATING CONDITIONS 
---, 

BT 
PARAMETER -- UNIT 

Min Norn Max 

Vee Supply voltage 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.5 v 
V1L LOW-level input voltage 1.1 1.5 v 
l1K Input clamp current -12 mA 

loH HIGH-level output current -400 µA 

LOW-level output current 16 mA loL 

Operating free-air temperature 
-/--------~ 

TA 0 70 ·c 
----~-~ 

DC CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted). 

TEST CONDITIONS1 
8T380 

PARAMETER 
Min Max 

UNIT 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.5 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 1.1 1.5 v 
V1K Input clamp diode voltage Vee= MIN, 11K = - 12mA -1.5 v 

-· 

VoH HIGH-level output voltage Vee= MIN, loH= -4001'A 2.4 v 
Vol LOW-level output voltage Vee= MIN, loL = 16mA 0.4 v 

Vee= MAX, V1=4.5V 50 l'A 
llH HIGH-level input current 

Vcc=OV, V1=4.5V 50 l'A 

l1L LOW-level input current Vee= MAX, V1= av -25 µA 

los Short-circuit output current2 Vee= MAX -18 -55 mA 

Ice Supply current (total) Vee= 5.25V 40 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. las is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed 

one second. 
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LOGIC PRODUCTS 

BUS RECEIVER 

AC CHARACTERISTICS TA= 25°C, Vee= 5.ov 

PARAMETER TEST CONDITIONS 

r---
tPLH Propagation delay 

See Test Circuits and Waveforms 
tPHL Input to output 

TEST CIRCUITS AND WAVEFORMS 

PULSE 
GENERATOR 

NOTES: 

INPUT 

1. Including probe and jig capacitance 
2. A11 diodes are 1N3064 
3. Pulse generator characteristics 

OUTPUT +5.0V 

81380 

ST 

CL= 15pF, RL = 400Q UNIT 

Min Max 

35 
35 

ns 

~-------·- - - - - - _3.~ 
2.3V 

I OV 

I 
OUTPUT I f-tPLH-1 

~_J__)C 
P.A.= 3.5V 
zouT=50o 
PRR=1MHz 
tr= t1s:10ns (10% to 90%) 
Duty Cycle= 50% 
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LOGIC PRODUCTS 

BUS RECEIVER 

TYPICAL APPLICATIONS 

A generalized "Party Line" bus interface is 
shown in Figure 1. Each driver/receiver 
combination can communicate with any 
other pair or all. Open collector NANO 
Gates such as the Signetics 7439 have 
adequate drive capability for the bus ter
minations as well as 20 driver/receiver 
pairs. In addition the bussing scheme is 
non-Inverting as shown and bus drivers 
are activated by a logic "1" whereas bus 
receivers are activated by a Logic "O." 

Each termination consisting of a 180 ohm 
resistor to V cc and 390 ohm to ground is a 
120 ohm Thevenin's equivalent circuit. The 
maximum length of cable that can be 
driven Is a complex relationship involving 
the type of cable used as well as the distri· 
bution of drivers and receivers on the bus. 
Using flat ribbon cable, a maximum rea· 
sonable length is 50 ft. minus the com· 
bined length of all taps or stubs. 

SCHMITT TRIGGER 

The receiver transfer curve shown In 
Figure 2a makes the 8T380 Ideal in a vari· 
ety of Schmitt Trigger and waveshaping 
applications such as Figure 2b. 

MOS/C·MOS INTERFACE 

The input current whiqh is only 501'A MAX 
in the logical "1" state and no current in 
the logical "O" state marks the 8T380 an 
ideal MOS/C·MOS interface element. 
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+sv 

114 7439 "1"= 
TRANSMIT 
"O"=OFF 

"1"• 
TRANSMIT 

DATAIN "O"•OFF 

1148T380 

"0" • RECEIVE 
111"•0FF 

'-----o DATA IN 

"1" =TRANSMIT 
"O"•OFF 

VouT 

REC.OUTPUT 

Flgure1 

1Vlyp 
-HYST-

'-------------VIN 
1.3V 2.3V 

a. 

1148T380 

b. 

Figure 2 

~--~ l1N(1)•50,.A 8T380 

MO~CMOSl---'-..:::...--r-... 
SYSTEM -

l1N(Ol•D 

Flgure3 

TTL OUTPUT 

8T380 

+sv 

1800 

3900 



LOGIC PRODUCTS 

LATCH 

• Low Input load 
current: .25mA max., 1/6 
standard TTL Input load 

• Minimum llne reflection: 
low voltage diode Input 
clamp 

• Outputs sink 10mA min. 
• 16·pln dual ln·llne 

package 
• Slmple expansion: 

enable Inputs 
• 12ns max. data to output 

delay over 0°C to 75°C 
temperature 

• Directly compatible with 
DTL and TTL loglc 
circuits 

DESCRIPTION 

The Slgnellcs 8T3404 contains six high 
speed latches organized as Independent 
2·blt and 4·blt latches. They are designed 
for use as memory address registers, data 
registers, or other storage elements. The 
latches act as high speed Inverters when 
the "Write" Input Is "low." 

PIN CONFIGURATION 

8T3404 

High Speed 6·Blt Latch 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

N8T3404 

ORDERING CODE 

PACKAGES 

Plastic DIP 

FUNCTION TABLE 

DELAY 

ens (Data) 
Bns (Write Enable) 

(Tota~ 

47mA 

COMMERCIAL RANGES 
Ycc•&V :1:&%;TA•o•c10 +7&0 c 

N8T3404N 

INPUTS OUTPUTS 
MODE w D Ci 

Write Latches 
L L H 
L H L 

Latch Inputs 
H I H 
H h L 

H •HIGH voltage level 
h •HIGH voltage level one setup time prior to the LOW·to-HIGH W transition. 
L •LOW voltage level 
I •LOW voltage level one setup time prior to the LOW·to-HIGH W transition. 

The 8T3404 Is packaged In a standard 
16·pln dual ln·llne package; and Its per· 
formance Is specified over the tempera· 
tu re range of O'C to+ 75'C, ambient. To 
obtain fast switching speeds resulting In 

LOGIC SYMBOL 

Q 

11 

13 

higher performance than equivalent de· 
vices made with a gold diffusion process, 
Schottky barrier diode clamped transls· 
tors are used. 

LOGIC SYMBOL (IEEEllEC) 
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LOGIC PRODUCTS 

LATCH 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted). 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

loL Continuous 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Vee Supply voltage 4.75 

VIH HIGH-level output voltage 2.0 

VIL LOW-level input voltage 

le Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 0 

TEST LOAD CIRCUIT 

5-68 

8T3404 6-BIT LATCH (Switching Characteristics) 

Vee 

3900 

2K 

ALL TRANSISTORS 2N2369 OR EQUIVALENT, CL= 30pF 

NOTE 
CONDITIONS OF TEST: 
Input pulse amplitudes: 3.0V 
Input rise and fall times: 5ns between 10% and 90% 
Measurements are made at 1.5V 

NST 

7.0 

-0.5 to+5.5 

- 30mA to+ 100µA 

100 

-0.5to+Vcc 

0 to 75 

ST 

Norn Max 

5.0 5.25 

+0.8 

- 5.0 

-1.5 

40 

75 

813404 

UNIT 

v 
v 

mA 

v 
'C 

UNIT 

v 
v 
v 

mA 

mA 

mA 

'C 



LOGIC PRODUCTS 

LATCH 813404 

DC CHARACTERISTICS 10ver recommended operating free-air temperature range, unless otherwise noted I. 

8T3404 
PARAMETER TEST CONDITIONS1 UNIT 

Min Typ Max 

V1L Low level input current Vee= 5.25V, V1 = 0.45V - 0.25 mA 

V1H High level input current Vee = 5.25V, V1 = 5.25V 10 µA 

V1K Input clamp diode voltage Vee= 4.75V, le = - 5.0 mA - 1.0 v 

VoL Output LOW voltage Vee= 4.75V, loL = 10.0 mA 0.45 v 

VoH Output HIGH voltage Vee= 4.75V, loH = - 1.5 mA 2.4 v 

V1L Input LOW voltage Vee= 5.0V 0.85 v 

V1H Input HIGH voltage Vee= 5.ov 2.0 v 

los Short-circuit output current2 Vee= 5.0V - 40 - 120 mA 

VOL Output LOW voltage@ HIGH current Vee = 5 OV, loL = 40 mA 0.8 v 

Ice Supply current 1 total: Vee= 5.25V 75 mA 

l1L Low level input current at Pin 7 Vee = 5.25V, V1 = 0.45V - 1.00 mA 

l1L Low level input current at Pin 15 Vee =5.25V, V1 = 0.45V - 0.50 mA 

l1H High level input current at V1 = 5.25V 10 µA 
Pin 7 and Pin 15 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

AC WAVEFORMS 

MEASUREMENT FOR DATA DELAY MEASUREMENT FOR WRITE ENABLE DELAY 

DATA ~ 
INPUT - --------------J 

twp IHOLD 

,------------
OUT 

_____ J 

NOTE: 
1. Output Data is valid after t + _, t _ + 

WRITE 
ENABLE 

NOTE: 
2. Output Data 1s valid after I __ , t _ + 

AC CHARACTERISTICS TA= O'C to+ 75'C, Vee= 5.0V ± 5%; unless otherwise specified. 

PARAMETER TEST CONDITIONS 
Min 

t+ - 't_ + Data to output delay 

t__,t_+ Write enable to output delay 

tset-up 
Time data must be present before 

12 
rising edge of write enable 

thold 
Time data must remain after 

8 
rising edge of write enable 

twp Write enable pulse width 15 

C1ND Data input capacitance 
3404N f=1MHz,Vcc=OV 
3404F V81As=2.0V, TA=25'C 

C1NW Write enable capacitance 
3404N f= 1MHz, Vee=OV 
3404F Vs1As=2.0V, TA= 25'C 

BT 
UNIT 

Typ Max 

12 ns 

17 ns 

ns 

ns 

ns 

4 pF 
5 pF 

7 pF 
8 pF 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 

• 8-blt transparent latch -
8TS805 

• 8·blt positive, edge· 
triggered register -
8TS806 

• 3·State output buffers 
• Common 3·State Output 

Enable 
• Independent register and 

3·State buffer operation 

DESCRIPTION 

The 8TS805 Is an octal, transparent latch 
coupled to eight 3·State output buffers. 
The two sections of the device are con
trolled Independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D Inputs are transferred to 
the latch outputs when the Latch Enable 
(E) Input la HIGH. The latch remains trans· 
parent to the data Inputs while E Is HIGH, 
and stores the data present one setup 
time before the HIGH·to·LOW enable tran· 
sltlon. The enable gate has about 400mV 
of hysteresis built In to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3·State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

PIN CONFIGURATION 

BTSBOS 

8TS808 

5·70 

OE • 

Do ' 

D1 ' 
Dz ' 

D3 ' 

D4 ' 
Ds ' 
De ' 

D1 ' 
QND 10 -'---... --

8TS805, 806 

8TS805 Octal Transparent latch With 3·State Outputs 
8TS806 Octal D Fllp·Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

8TS805 10ns 105mA 

8TS806 Bns 116mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc•SV :t:5%;TA•0°Cto +70°C Vee .. sv :t: 10%; TA• -ss•c to + 12s•c 
Plastic DIP N8TS805N • N8TS806N 

Ceramic DIP S8TS805F . S8TS806F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION BTS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An BTS unit load (Sul) I• so.A l1H and - 2.0mA l1L· 

active LOW Output Enable (OE) controls 
all eight 3·State buffers Independent of 
the latch operation. When OE Is LOW, the 
latched or transparent data appears at the 
outputs. When ~ Is HIGH, the outputs 
are In the HIGH Impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS806 Is an B·blt, edge-triggered reg· 
Isler coupled to eight 3·State output buf· 
fers. The two sections of the device are 

LOGIC SYMBOL 

8TS805 

Z3458789 

11 E Do D1 Oz D3 D4 D5 D9 D1 

1 OE 
o 0 o 1 Oz 03 o 4 o 5 oe o 7 

19 18 17 18 15 14 13 1Z 

~ ~i: ~I~ 21°0 
8TS808 

23456789 

11 cto D1 Dz D3 D4 D5 De D1 

1 0 'bo 01 Oz 03 04 05 Oe 07 

19 18 17 16 15 14 13 12 

~~i:~1~ 21°o 

controlled Independently by the Clock 
(CP) and Output Enable(~) control gates. 

The register Is fully edge triggered. The 
state of each D Input, one setup time 
before the LOW·to·HIGH clock transition, 
Is transferred to the corresponding flip· 
flop's Q output. The clock buffer has 
about 400mV of hysteresis built In to help 
minimize problems that signal and ground 
noise can cause on the clocking opera· 
lion. 

LOGIC SYMBOL (IEEE/IEC) 

8TS805 8TS808 



LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 8TS805,806 

The 3-State output buffers are designed to all eight 3-State buffers independent of 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, 
memories, or MOS microprocessors. The the data in the register appears at the out
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are In 

the HIGH Impedance "off" state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM, 8TS805 

(111 

Vee •Pln20 
OND•Pln 10 

Do 
(2) 

LOGIC DIAGRAM, 8TS806 

Yee• Pin 20 
OND•Pln 10 

Do 
(2) 

(18) 

Oo o, 

D1 
(3) 

D1 
(3) 

(18) 

Dz 
(4) 

Oz 

Dz 
(4) 

Oz 

MODE SELECT-FUNCTION TABLE, 8TS805 

OPERATING MODES 
OE 

Enable and read register L 
L 

Latch and read register L 
L 

Disable outputs H 
H 

MODE SELECT-FUNCTION TABLE, 8TS806 

OPERATING MODES 
OE 

Load and read register 
L 
L 

Load register and disable outputs H 
H 

H =HIGH voltage level 

D3 
(5) 

D3 
(5) 

INPUTS 

E 

H 
H 

L 
L 

x 
x 

INPUTS 

CP 

I 
I 

x 
x 

h =HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition or 
HIGH-to·LOW OE transition 

L =LOW voltage level 

D. 

L 
H 

I 
h 

x 
x 

D. 

I 
h 

x 
x 

D5 
(7) 

D5 
(7) 

INTERNAL REGISTER 

L 
H 

L 
H 

x 
x 

INTERNAL REGISTER 

L 
H 

x 
x 

De 
(8) 

De 
(8) 

E D 

OUTPUTS 

Oo-01 

L 
H 

L 
H 

(Z) 
(Z) 

OUTPUTS 

Oo-07 

L 
H 

(Z) 
(Z) 

I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OE transition 

(Z)= HIGH Impedance '"oll'" state 
t =LOW-to-HIGH clock transition 
X=Don't care 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 815805, 806 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8TS N8TS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 5.5 -0.5 to+ 5.5 v 
llN Input current -30 to+ 5 -30 to+ 5 mA 

Vour Voltage applied to output in HIGH output state. -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55to +125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

8TS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
VIH HIGH-level input voltage 2.0 v 

Mil +0.8 v 
v,L LOW-level Input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mii -2.0 mA 
loH HIGH-level output current 

Com'I -6.5 mA 

Mil 20 mA 
loL LOW-level output current 

Com'I 20 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 •c 
NOTE 
V1L = + 0.7V MAX for S8TS at TA= + 125'C only. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 8TS805,806 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
8TS805, 808 

UNIT 
Min Typ2 Max 

Mil 2.4 3.0 v 
VoH HIGH-level output voltage Vee= MIN, V1H=MIN, V1L=MAX, loH=MAX 

Com'I 2.4 3.1 v 
Vee= MIN, V1H=MIN, l Mil o.54 v 

Vol LOW-level output voltage 
V1L=MAX 

loL= MAX 
Com'I 0.5 v 

VIK Input clamp voltage Vee= MIN, 1,=l1K -1.2 v 

loZH 
Off-state output current, 

Vee= MAX, V1H=MIN, V0 =2.4V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H=MIN, Vo=0.5V -50 µA 
LOW-level voltage applied 

1, 
Input current at maximum 

Vee= MAX, v,=5.5V 1.0 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 50 µA 

Ill LOW-level input current V cc= MAX, V1 = 0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA 
current3 

lccL 8TS805 105 160 mA 

Ice Supply current (total) Vee= MAX lccL All Inputs grounded, 8TS806 102 140 mA 

lccz 
CP, OE= 4.5V 131 180 mA 
D inputs= GND 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 2s•c. 
3. 105 is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted ate time and duration of the short circuit should not exceed one 

second. 
4. Vol= + 0.45V MAX for SBTS at TA= + 125'C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

8TS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 2800 UNIT 

Min Max 

IMAX Maximum clock frequency Waveform 6, 8TS806 75 MHz 

tPLH Propagation delay 
Waveform 1, BT5805 

14 
tPHL Latch Enable to output 18 

ns 

tPLH Propagation delay 
Waveform 4, BT5805. 9 ns 

tPHL Data to output 13 

tPLH Propagation delay 
Waveform 6, BT5806 

15 
tPHL Clock to output 17 

ns 

tpzH Enable time to HIGH level Waveform 2 15 ns 

tpzL Enable time to LOW level 8T5805 18 
Waveform 3 BTSBOB 18 

ns 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 9 ns 

tpl.Z Disable time from LOW level Waveform 3, CL= 5pF 12 ns 

NOTE 
Per Industry convention, 'MAX Is the worst case value of the maximum device operating' frequency with no constraints on tr, t,, pulse width or duty cycle. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 

AC WAVEFORMS 

D 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

l-~~Lz-1 
r=c:-•1.SV 

------- L o.sv 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

8TS805, 806 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

DATA SETUP AND HOLD TIMES 

Waveform 7 

VM = ~.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 8TS805, 806 

AC SETUP REQUIREMENTS TA=25"C, Vcc=5.0V 

PARAMETER 

tw(H) 
Latch Enable pulse width 

tw(L) 

t. Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tw(H) 
Clock pulse width 

tw(L) 

t. Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

YtN Your 
QE:~~!~oR l-+<>'l-<>-1 D.U.T. 1-.f<>'H>-+---llO ..... 

D 

SWITCH POSITION 

THt Swltch1 Swltch2 

tpzH Open Closed 

lpzL Closed Open 

'PHZ Closed Closed 

1PLZ Closed Closed 

DEFINITIONS 

AL= Load resistor to Vee: see AC CHARACTERISTICS for value 
CL= Load capacitance includes jig and probe capacitance: see AC 

CH.l\AACTERISTICS tor value. 
Ar= Term1nat1on resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= lk!! tor 54174, 54S/74S. Ax= 5kn tor 54LS174LS 
trLH· ITHL Values should be less than or equal to the !able entries 

BTS 
TEST CONDITIONS UNIT 

Min Max 

Waveform 1, 8TS805 6 
7.3 

ns 

Waveform 5, 8TS805 5 ns 

Waveform 5, 8TS805 10 ns 

Waveform 6, 8TS806 6 
7.3 

ns 

Waveform 7, 8TS806 5 ns 

Waveform 7, 8TS806 4 ns 

INPUT PULSE DEFINITIONS 

AMP CV) 

1+-~~~~~-tw'~~~~~~~ ov 
VM = i.3V tor 54LSl74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude _1 Rep. Rote _1 PulH Width 1 'TLH _[ tTHL 

8TS 3.0V 1 1MHz J 500ns l 2.5ns J 2.5ns 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 

• 8·bit transparent latch -
8TS807 

• 8·bit positive, edge· 
triggered register -
8TS808 

8TS807 I S808 

'807 Octal Transparent Latch With 3·State Outputs 
'808 Octal D Flip-Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

8TS807 10ns 105mA 

8TS808 ans 116mA 

• 3·State inverting output ORDERING CODE 
buffers 

• Common 3-State Output 
Enable 

• Independent register and 
3·State buffer operation 

DESCRIPTION 

The 8TS807 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans· 
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable Iran· 
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3·State output buffers are designed to 
drive heavily loaded 3·State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 

PIN CONFIGURATION 

8TS807 BTSBOB 

Qi 10 Vee OE , 

o0 2 o0 2 

D1 l is Q1 01 

o2 4 11 ~ D2 4 

03 5 16 a; 
04 6 ,~, 04 
05 I 14 05 

I] Ce 
07 9 12 ~ 

GND 10 " E QND 10 ._ __ __. 

5·76 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vcc=SV ±10%;TA= -ss•cto +125°C 

Plastic DIP N8TS807N . N8TS808N 

Ceramic DIP S8TS807F . S8TS808F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION BTS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An 8TS unit load (Sul) is 50µ.A l1H and - 2.0mA lil· 

all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS808 is an 8·bit, edge-triggered reg
ister coupied to eight 3-State output buf· 
fers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

LOGIC SYMBOL 

8TS807 

2345S7S9 
I 

11 EDo 01 02 03 04 05 Ds 

1 odo a1 02 03 04 05 Os a7 

19 18 17 18 15 14 13 12 

6~<5 ~ ~!~ 21°0 

8TS808 

2345S789 

11 ego o1 D2 D3 D4 D5 De D1 

1 OE o o1 o2 a3 o4 o5 Os o7 

19 18 17 18 15 14 13 12 

~ ~i: ~Ii~ 21°0 

The register is fully edge triggered. The 
state of each D input, one setup time be
fore the LOW-to·HIGH clock transition, is 
transferred to the corresponding flip
flop's Q output. The cloc~ buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera· 
lion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

LOGIC SYMBOL (IEEE/IEC) 

8TS807 BTSBOB 



LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 8TS807, S808 

active LOW Output Enable (OE) controls the data in the register appears at the out· means they will neither drive nor load the 
all eight 3·State buffers independent of puts. When OE is HIGH, the outputs are in bus. 
the register operation. When OE is LOW, the HIGH impedance "off" state, which 

LOGIC DIAGRAM, 8TS807 

Do D1 D2 D3 

(2) (3) (4) (5) I 
111) 

~ 
(1) 

Yee •Pin 20 Oo 
OND•Pln 10 

LOGIC DIAGRAM, 8TS808 

I 
CP 

(11) 

Oi' 
(1) 

Yee •Pin 20 
ONO• Pin 10 

Do 
(2) 

E D 

Q 

(11) 

0'1 02 

D1 D2 
(3) (4) 

MODE SELECT-FUNCTION TABLE, 8TS807 

OPERATING MODES 
OE 

Enable and read register L 
L 

Latch and read register 
L 
L 

Disable outputs H 

MODE SELECT-FUNCTION TABLE, 8TS808 

OPERATING MODES 
OE 

Load and read register 
L 
L 

Load register and disable outputs H 
H 

H •HIGH voltage level 

INPUTS 

E 

H 
H 

L 
L 

x 

INPUTS 

CP 

I 
I 

x 
x 

h =HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition 
L = LOW voltage level 

D3 
(5) 

D4 D5 

II) 17) 

1(14) 

04 05 

D4 D5 
(I) (7) 

INTERNAL REGISTER 
Dn 

L L 
H H 

I L 
h H 

x x 

INTERNAL REGISTER 
Dn 

I L 
h H 

x x 
x x 

D9 
(I) 

De 
(I) 

CP D 

Q 

(13) 

a, 

D1 
(I) 

(12) 

0'7 

D1 
(I) 

OUTPUTS 

Co-C1 

H 
L 

H 
L 

(Z) 

OUTPUTS 

Co-C1 

H 
L 

(Z) 
(Z) 

I =LOW voltage level one setup Ume prior to the LOW·IO·HIGH clock tran1Uion 
(Z)= HIGH Impedance "off" state 
I = LOW·IO·HIGH clock tranaHlon 
X• Don't care 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 8TS807 I S808 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SSTS NSTS UNIT 

Vee Supply voltage 7.0 7.0 v 

VIN Input voltage - 0.5 to + 5.5 -0.5 to+ 5.5 v 

l1N Input current - 30 to + 5 -30 to + 5 mA 

VouT Voltage applied to output in HIGH output state -0.5to +Vee -0.5to +Vee v 

TA Operating free-air temperature range -55to+125 Oto 70 ·c 

RECOMMENDED OPERATING CONDITIONS .----
STS 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 

VIH HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW-level input voltage 

Com' I +0.8 v 

l1K Input clamp current -' 18 mA 

Mil -2.0 mA 
loH HIGH-level output current 

Com'I -6.5 mA 

Mil 20 mA 
loL LOW-level outpJt current 

Com'I 20 mA 

Mil -55 + 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 
NOTE 
VIL= + 0.7V MAX for $8TS at TA= + 125°C only. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER .TEST. CONDITIONS1 
8TS807, 808 

UNIT 
Min Typ2 Max 

Mil 2.4 3.0 v 
VoH HIGH-level output voltage Vee= MIN, v,H=MIN, V1L=MAX, loH=MAX 

Com'I 2.4 3.1 v 

Vee= MIN, V1H=MIN, I Mil 0.54 v 
Vol LOW-level output voltage 

V1L= MAX 
loL= MAX 

Com'I 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= 11K -1.2 v 

lozH 
Off-state output current, 

Vee= MAX, V1H=MIN, V0 =2.4V 50 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H=MIN, V0 =0.5V -50 µA LOW-level voltage applied 

1, 
Input current at maximum 

Vee= MAX, V1 = 5.5V 1.0 mA in put voltage 

l1H HIGH-level input current V cc= MAX, V1 = 2.7V 50 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA current3 

lccL 8TS807 105 160 mA 

Ice Supply current (total) Vee= MAX lccL All inputs grounded, 8TS808 102 140 mA 

lccz 
CP, OE=4.5V 

131 180 mA D inputs= GND 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + O.SV and Vee= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Vol= + 0.45V MAX for SBTS at TA= + 125°C only. 
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LOGIC PRODUCTS 

LATCHES/FLIP-FLOPS 8TS807, S808 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

&TS 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 280!l 

Min Max 

IMAX Maximum clock frequency Waveform 6, 8TS808 75 

tPLH Propagation delay 
Waveform 1, 8TS807 

14 

tPHL Latch Enable to output 18 

tPLH Propagation delay 
Waveform 4, 8TS807 

9 
tPHL Data to output 13 

tPLH Propagation delay 
Waveform 6, 8TS808 

15 

tPHL Clock to output 17 

tpzH Enable time to HIGH level Waveform 2 15 

Enable time to LOW level 
8TS807 18 

tpzL Waveform 3 8TS808 18 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 9 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 12 

NOTE 
Per industry convention, IMAX is the worst case value of the maximum device operating frequency with no constraints on t,, lf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

tw(H) 
Latch Enable pulse width 

tw(L) 

t, Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tw(H) Clock pulse width 
tw(L) 

t, Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
v,. Vour 

GENERATOR O.U.T. 

Rr :1 Rx 0 

':' ':' ':' 1S2 
SWITCH POSITION 

Test Switch1 Swltch2 

1PZH Open Closed 

tpzL Closed Open 

1PHZ Closed Closed 

1PLZ Closed 'Closed 

DEFINITIONS 

AL= Load res1.stor to Vee. see AC CHARACTERISTICS for value 
CL= Load. capacitance includes 1ig and probe capacitance: see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to lour of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent 
Ax= 1k0 for 54174, 5451745, Rx= 5kO for 54LS/74LS 
trLH• trHL Values should be less than or equal to the table entries. 

&TS 
TEST CONDITIONS 

Min Max 

Waveform 1, 8TS807 
6 

7.3 

Waveform 5, 8TS807 5 

Waveform 5, 8TS807 10 

Waveform 6, 8TS808 6 
7.3 

Waveform 7, 8TS808 5 

Waveform 7, 8TS808 4 

INPUT PULSE DEFINITIONS 

1--~~~~~tw~~~~~--i 

VM = 1 3V tor 54LS/74LS, VM = 1 5V for al! other TTL lam1l1es 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate J Pulse Width l trLH J 
8TS 3.0V J lMHz J 500ns J 2.5ns J 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

AMP(V) 

OV 

tTHL 

2.5ns 
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LOGIC PRODUCTS 

LATCH ES/FLIP-FLOPS 

AC WAVEFORMS 

D 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Wavelorm 5 

8TS807,S808 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 8 

DATA SETUP AND HOLD TIMES 

o.-----.\ ___ T 
Wavelorm 7 

VM= 1.5V 
The shaded areas indicate when the Input Is permitted to change for predictable output performance. 
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LOGIC PRODUCTS 

THE HIGH-SPEED LOGIC OF THE SO'S 

PRODUCT DESCRIPTION 

Signetics has combined advanced oxide-isolated fabrication 
techniques with standard TTL functions to create a new family 
designed for the BO's. The high operating speeds of FAST can 
push system operating speeds into areas previously reserved for 
10K ECL, but with simple TTL design rules and single 5V power 
supplies. Low input loading allows the user to mix LS, ALS,and 
HCMOS in the same system without the need for translators and 
restrictive fanout requirements. 

FAST circuits are pin-for-pin replacements for 74S types, but 
offer power dissipation 3-4 times lower and higher operating 
speeds. Existing systems can achieve much lower power by 
replacing the 74S types with the corresponding FAST devices, 
with no changes other than reducing the size of the power 
supply. 

The input structure provides better noise immunity because of 
higher thresholds, while the oxide-isolation and new circuit tech
niques create devices that have less variation with temperature 
or supply voltage than existing TTL logic families. Signetics 
guarantees all ac parameters under realistic system condi
tions-across the supply voltage spread and the temperature 
range, and with heavy 50pF output loads. 

The use of high-capacitance PNP inputs has been avoided, and 
clamping diodes have been added to both the inputs and out
puts to prevent negative overshoots. High input breakdown 
voltages allow unused inputs to be tied directly to Vee without 
pullup resistors. 

Multiple sources and a complete family of powerful circuits 
combine to make Signetics FAST the logic choice of the BO's! 

54/74F FAST TTL 

FEATURES 

• 3ns propagation delays 
• 4mW/gate power dissipation 
• Guaranteed AC performance over temperature 

and supply voltage spreads 
• Improved input and output structures 
• Standard TTL functions and pinouts 
• Replacement for "S" types •.. 1/4 the power 
• Designer's choice for new system designs 

For full specifications of the FAST TTL circuits see 
our Data Manual "FAST TTL" 

THE SPEED/POWER 
SPECTRUM 

BASIC FAST GATE TRANSFER FUNCTIONS 
AT ROOM TEMPERATURE 

56 

~ 48 

I 40 z 
0 

~ 32 

~ 24 
Q 

ffi 16 
;i: 
1i' 8 

Vee 

100K ECL I 
t-- 10K ECL 

1 -1 S-TTL 

~ TTL 

!\FAST !'--'LS-TTL JJ 
10 12 14 

GATE DELAY-ns 

Figure 1 Figure 2 

5.0 

> 
~ 4.0 

" ~ 
0 3.0 
> 
.... 
::> e: 2.0 

"' 0 
I 
5 1.0 

~ 

0 

Vee=5.0V 
TA=+25°C 

j-- loH APPLIED 

~ I:l +--

~ ~sTL LS· TTL FAST 
-1 

0 0.5 1.0 1.5 2.0 2.5 

V1N-INPUT VOLTAGE-¥ 

Figure 3 

6·1 

6 



LOGIC PRODUCTS 

THE HIGH-SPEED LOGIC OF THE 80'5 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 

PARAMETER 54F 74F UNIT 

Vee Supply voltage -0.5to + 7.0 -0.5to + 7.0 v 
V1N Input voltage -0.5to + 7.0 -0.5to + 7.0 v 
l1N 

2 Input current -30 to +5 -30 to+ 5 mA 

Your 
1 Voltage applied to output in HIGH output state - 0.5 to Vee -0.5 to Vee v 

lour 
3 Current applied to output in LOW output state 40 40 mA 

TA Operating free-air temperature range -55to + 125 Oto 70 ·c 
NOTES 
1. For 3-state outputs, Your= -o.sv to 5.5V with Vee= ov. 
2. For NPN input parts, input current above 1 mA is clamped. 
3. lour Is specified at twice the rated loL for buffer line driver functions. 

RECOMMENDED OPERATING CONDITIONS 
54/74F 

PARAMETER UNIT 
Min Typ Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 
V1L LOW-level input voltage 0.8 v 
l1K Input clamp current -18 mA 

ioH HIGH-level output current -1 mA 

loL LOW-level output current 20 mA 

Mil -55 125 ·c 
TA Operating free-air temperature 

Com'I 0 70 ·c 

*Trademark of Fairchild Camera and Instrument Corporation. 
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THE HIGH-SPEED LOGIC OF THE 80's 

54F/74F FAMILY CHARACTERISTICS' 

LIMITS2 
4 CONDITIONS2 SYMBOL PARAMETER UNITS Vee 

Min Typ3 Max 

VIH Input HIGH voltage 2.0 v Recognized as a HIGH signal over 
recommended V cc and TA range 

Vil Input LOW voltage 0.8 v Recognized as a LOW signal over 
recommended Vee and TA range 

VIK Input clamp diode voltage -1.2 v Min l1N = -18 mA 

Output HIGH Std 5 Mil 2.5 3.4 loH = 20 µ.A multiplied by output HIGH U.L. 
VaH v Min 

voltage Std5 Com' I 2.7 3.4 shown on data sheet 

Val Output LOW voltage 0.35 0.5 v Min 
fol= -0.6 mA multiplied by output LOW U.L. 
shown on data sheet 

1.0 U.L. 1 20 

l1H Input HIGH current 2.0 U.L. 2 40 µ.A Max 
11H = 20 µ.A multiplied by input HIGH U.L. 
shown on data sheet; V1H = 2.7V 

n U.l. n(40) 

Input HIGH current, breakdown 
5 100 

test, all inputs 
1, 

N PN inputs: 6 
µ.A Max V1N = 7.0V 

Input clamp current 
500 1000 

1.0 U.l. -0.4 -0.6 

2.0 U.L. -0.8 -12 11l = -0.6 mA multiplied by input LOW U.L. 
Ill Input LOW current mA Max 

n U.L. n(-0.6) shown on data sheet; V1N = 0.5V 

NPN inputs 0.033 U.L. -0.02 

lozH 3-state output OFF current HIGH 2 50 µ.A Max Vour= 2.4V 

lozl 3-state output OFF current LOW 2 -50 µ.A Max Vour= 0.5V 

Standard5/ 
-60 -80 -150 

7 Output short- 3-State 
los µ.A Max V0ur= OV circuit current Buffers/Line 

Drivers 
-100 -150 -225 

NOTES 
1. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference level tor all 

applied and resultant voltages. 
2. Unless otherwise stated on individual data sheets. 
3. Typical characteristics refer to TA= + 25°C and Vee= + 5.0V. 
4. Min and Max refer to the values listed in the table of recommended operating conditions. 

5. Standard refers to the totem-pole pull-up circuitry commonly used tor the particular family, as distinguished from buffers, line drivers or 3-state outputs 
6. Used as an input clamp current test at maximum input voltage for parts with an NPN input structure. This is not a leakage test. 
7. For testing 105, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal heating and more accurately reflect opera

tional values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests.· In 
any sequence of parameter tests, los tests should be performed last. 
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SMD PACKAGE INFORMATION 

INTRODUCTION 
A Surface-Mounted Device (SMD) is an elec
tronic device which, due to advances in pac
kaging technology, is mounted on the surface 
of a circuit board instead of being inserted 
through plated-through holes drilled in the 
surface. SMDs are soldered directly to bond
ing pads on the board. In some cases, e.g., 
leadless chip carriers. they must be socketed. 

Throughout the years there have been 
rapid advances in IC design and manufac
turing resulting in faster, more dense, and 
more reliable die. IC packaging and PC 
board assembly technology has finally 
caught up, offering much smaller pack
ages which reduce signal paths, resulting 
in lower capacitance and impedance. 

Surface-mounted PC boards are more 
dense and more reliable than their prede
cessors. Further, the automated assembly 
processes reduce process time, improve 
yields, and reduce board rework. These 
benefits add up to a better product at a 
lower price. 

COMPARISON OF BASIC SMD PACKAGES 

NAME MATERIAL SHAPE 

Small Outline 
Plastic Rectangle 

(SO) 

Plastic Leaded 
Chip Carrier Plastic Square 
(PLCC) 

Flat pack Ceramic Rectangle 

Lead less 
Chip Carrier Ceramic Square 
(Type C) 

SO - THE WORLD'S SMALLEST 
PLASTIC DIP 
As you can see below, there is very little 
difference between the assembly SO and 
a DIP. The major difference is that the SO 
is much smaller and has a different lead 
bend. Both DIPs and SO packages use the 
same materials and assembly technology. 

THERMAL CHARACTERISTICS 
Junction Temperature (TJ) 

Actual junction temperature can be calcu
lated using the following: 

TJ=(Pox R,JA)+ TA 

where: 

TJ= Actual Junction Temperature 
Po= Power Dissipation 

(V cc Max) x (Ice Max) 
R0JA =Thermal Resistance Junction 

to Ambient 

Example: 

A device is operated at + 55'C with a 
power dissipation of 145 mW and a R0 of 
100'C/W. JA 

TJ= (0.145x 100)+ 55 
TJ=(15)+ 55 
TJ=70'C 

LOCATION LEAD* LEAD JED EC SIGNETICS 
OF LEADS SPACING CONFIGURATION REGISTRATION AVAILABILITY 

2 Sides 0.050 in. Down and Out Yes Yes 

4 Sides 0.050 in. 
Down and Under/ 

Yes Yes 
J-Hook 

2 Sides 0.050 in. Straight out Yes Yes 

4 Sides 0.050 in. None Yes Yes 

SMALL OUTLINE (SO) PACKAGE STANDARD 1c DIE i BONDING WIRE (GOLD) '-'.. '-.~ ~ "j 
--" . "~ .........._ EPOXY BODY 

. ,~~ -"·~>='-~). I ~~ /' (~·~ ~--~~ 
BONDING PAD ~x;.,-'. . '-(' _ .. ~ . 

(/ 2.J~-~;/ . . ' 
LEAD FRAME.------- ./ 

Power Dissipation (P 0 ) Example: 

The maximum power consumption an inte
grated circuit can tolerate at a given oper
ating ambient temperature can be found 
from the equation: 

TJ(Max)-TA 
Po(T A)= --=---'--'-' 

R0JA(Typ) 

The maximum allowable power dissipa
tion for a 14-pin device mounted on acer
amic substrate with maximum junction 
temperature TJ = 150'C and maximum 
temperature TA= 70'C. 

where: 

P0(T A)= Power dissipation allowable at a 
given operating ambient temper
ature. This must be greater than 
the sum of the products of the 
supply voltages and supply cur
rents at the worst case operat
ing condition. 

TJ(Max)= Maximum operating junction 
temperature. 

TA= Maximum desired operating am
bient temperature. 

R,JA =Typical thermal resistance junc
tion to ambient. 

150' - 70' 
P0 (70')= ----

130'/W 

P0 (70')= ~ = 615 mW 
130 
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RELIABILITY 
This section summarizes the activities 
undertaken by Reliability Engineering to 
evaluate and qualify the SO package. The 
evaluation demonstrated that the stress 
performance of the SO package is equiva
lent to the larger standard molded epoxy 
dual-in-line package in all aspects, and 
mounted, the package thermal resistance 
characteristics are exceptional consider
ing the reduced size and mass of the 
package: 

Evaluation Program 
The evaluation/qualification program con
ducted in 1979 included three Analog 
products: LM311 Voltage Comparator, 
µA747 Dual Op Amp, and NE532 Dual Op 
Amp. 

All products were assembled on Alloy 42 
lead frames, die attached utilizing conven
tional gold-silicon eutectic and molded in 
our standard Morton 410B epoxy Novalac 
compound. The devices were subjected to 
a series of accelerated stresses and 
tested to conven!ional data sheet param
eters. Variables data were taken and drift 
analysis was performed. 

The stress conditions employed were as 
follows: 

• High Temperature Bias Life 
TA= 125'C, Vee=± 15V 

• High Temperature Storage Life 
TA= 150'C 

• Temperature/Humidity Bias Life 
TA=85'C, RH=85%, Vee= ±15V 

These devices encompass three wafer • Temperature/Humidity/Pressure 
fabrication processes and both 8-pin and (Pressure Cooker) TA= 121 'C, 
14-pin package configurations. 15 PS:G 100%, Sat. Steam 

RELIABILITY EVALUATION RESULTS 

• Thermal Shock (Liquid-to-Liquid) 
- 65'C to 150'C 

Program Results 
The smali dimensions of the SO package 
raised questions on its reliability, particu
larly in high humidity environments. The 
test results, however, compare favorably 
to the standard dual-in-line product. Our 
corporate requirements for product quali
fication were met or exceeded. The de
tailed results are presented in the Reliabil
ity Evaluation Results table. 

SO packaging materials are being improved. 
As qualification evaluations are completed, 
results will be made available through the 
SURE Ill program. 

RELIABILITY SIGNETICS 
STRESS STRESS CUMULATIVE 

ENGINEERING PRODUCT STRESS ANALYSIS 
PROJECT ID TYPE 

CONDITIONS DURATION RESULT 

HTOL 125'C 2,000 hrs 1149 1 @ 168 hrs: ball bond to trace short 

LM311 HTSL 150'C 2,000 hrs 0150 

79070 (14-Lead Biasi 85'C@ 85% RH 2,000 hrs 2150 2 @ 2,000 hrs: internal metal 
"SO") temperature/ Vcc=5.5V corrosion 

humidity 

Pressure pot 121'C14 PSJG 432 hrs 2151 1 @ 192 hrs: output leakage= 68 nA 
1 @ 432 hrs: output leakage= 100 nA 
Both internal metal corrosion 

Thermal shock - 65'C to + 150'C 1,000 - 0145 

HTOL 125'C to± 15V 2,000 hrs 2150 1 @ 168 hrs: Vos= 10 mV, 
V0 $ = 7.4 mV@ 2K hrs 
1 @ 1,500 hrs: Vos= -80 mV, Is= 8 µA 
Suspect static damage 

µA747 HTSL 150'C 2,000 hrs 0/50 
790708 (14-Lead Biasi 85'C@ 85% RH 2,000 hrs 1/50 Vos rejects @ 500 hrs (- 80 mV) 

"SO") temperature/ Vcc=5.5V Suspect static damage 
humidity 

Pressure pot 121 'C 15 PSIG 312 hrs 3/50 3 Vos rejects @ 312 hrs (-8 mV) 

Thermal shock -65'Cto +150'C 1,000 - 1148 Vos rejects@ 700- (-170 mV, 
Is= 14 µA) 
Suspect static damage 

HTOL 150'C 2,000 hrs 0/45 To 500 hrs, 0118 from 500 to 2,000 
hrs (due to capacity limitations) 

HTSL 150'C 2,000 hrs 0/46 

NE532 Biasi 85'C@ 85% RH 2,000 hrs 2149 1 @ 1,500, 1 @ 2,000 hrs 
795003 (8-Lead temperature/ Both output sink current failures due 

"SO") humidity to corrosion 

Pressure pot 121'C15 PSIG 456 hrs 1/43 Output sink current @ 288 hrs 

Thermal shock -65'Cto +150'C 1,000- 1/45 V0 s rejects@ 200- (15 mV) 
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SO PACKAGE THERMAL DATA 

PACKAGE MAX. ALLOWABLE MAX. ALLOWABLE 
PACKAGE 

MOUNTING POWER DISSIPATION POWER DISSIPATION 
TYPE 

TECHNIQUE• (mW)/llJ 2s•c (mW)AT7o•c 

50·14 PCB 658 421 
Ceramic 962 615 
Ceramic w/H.S. 1471 941 

S0·16 PCB 862 551 
Ceramic 1250 800 
Ceramic w/H.5. 1923 1231 

50·16L PCB 1250 800 
Ceramic 1743 1143 
Ceramic w/H.5. 2500 1600 

50·20 PCB 1471 941 
Ceramic 2273 1454 
Ceramic w/H.5. 3572 2266 

50·24 PCB 1563 1000 
Ceramic 2000 1600 
Ceramic w/H.5. 4167 2667 

NOTES 
1. PCB= Printed circuit board 
2. Ceramic= Alumina substrate 
3. Ceramic w/H.S. =Alumina substrate with heat sink and/or thermal compound 
•Air gap between package and surface is 0.006-inch unless thermal compound is used. 

PACKAGE AVAILABILITY 

COMMERCIAL PACKAGES 
MILITARY 

Pin Count 
so SOL PLCC 

0.150Wide 0.300Wlde 

8 Available - -
14 Available - -
16 Available Available -
20 - Available -
24 - Available -
28 - Available -
44 - - 1964 
52 - - -
68 - - -
84 - --

TECHNOLOGIES AVAILABLE IN SIGNETICS 
SURFACE·MOUNTED PACKAGES 

PACKAGE TYPE PRODUCT TYPES 

(CERAMIC) PACKAGES 

Lead less 
Flat pack 

Chip Carrier 

- -
- Available 
- Available 

Available -
Available Available 
Available -
Available -
Available Available 
Available Available 

- -

AVAILABILITY 

S0-14 CMOS-4000, TTL·S, TTL·LS, TTL·Std. Now 
S0·14 High-Speed CMOS, TTL-Fast 1984 
S0-16 CMOS-4000, TTL·S, TTL·LS, TTL·Std. Now 
S0-16 High·Speed CMOS, TTL-Fast 1984 
S0·16L TTL·S, TTL·LS, TTL·Std. Now 
S0·16L TTL·Fast 1984 
S0-20 TTL-S, TTL·LS Now 
S0-20 TTL·Fast, High-Speed CMOS 1984 
S0-24 TTL·Fast, High-Speed CMOS 1984 
S0-28 TTL·Fast 1984 

THERMAL RESISTANCE 
(6JA •CJWatt) 

Average Maximum 

190 225 
130 165 
65 110 

145 170 
100 125 
65 85 

100 140 
70 100 
50 65 

85 115 
55 85 
35 55 

80 110 
50 80 
30 50 

7 
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PACKAGE .OUTLINE/JEDEC 
REGISTRATION 
The following SO package outlines have 
been registered with the JC11.3 com
mittee of the Joint Electronic Devices 
Engineering Council of the Electronics In· 
dustry Association: 

S0-8 S0-20 
S0-14 S0-24 
S0-16 S0-28 
S0·16L 

Outlines and dimensions for each pack· 
age are shown below: 

A. Dimensions and tolerancing per ANSI 
Y14.5-1973. 

B. "T" is a reference datum. 
C. "D" and "E" are reference datums and 

do not include mold flash or protru
sions. Mold flash or protrusions shall 
not exceed 0.15mm (0.006 in.). 

D. The chamfer on the body is used to 
designate pin 1. The beveled side to 
the left denotes lead number 1. 

MILLIMETERS 
so 

8-PIN 14·PIN 
Symbol 

Min. Max. Min. Max. 

A 1.35 1.75 1.35 1.75 
A, 0.10 0.25 0.10 0.25 

B 0.35 0.49 0.35 0.49 
c 0.19 0.25 0.19 0.25 

D 4.80 5.00 8.55 8.75 
E 3.80 4.00 3.80 4.00 

e 1.27 BSC 1.27 BSC 
H 5.80 6.20 5.80 6.20 

L 0.40 1.27 0.40 1.27 

ex o· 8. o· 8' 
h 0.25 0.50 0.25 0.50 

INCHES 
so 

&·PIN 14-PIN 
Symbol 

Min. Max. Min. Max. 

A 0.053 0.069 0.053 0.069 
A, 0.004 0.010 0.004 0.010 

B 0.014 0.019 0.014 0.019 
c 0.007 0.010 0.007 0.010 

D 0.189 0.197 0.337 0.344 
E 0.150 0.157 0.150 0.157 

e 0.050 BSC 0.050 BSC 
H 0.228 0.244 0.228 0.244 

h 0.010 0.02 0.010 0.02 
L 0.016 0.050 0.016 0.050 

ex O' 8· o· 8. 

7-4 

E. "L" is the length of terminal for solder
ing to a substrate. 

F. Controlling dimension: Millimeter. 

~-rl 
!i:::.:.:: ~NRDE~X @ H 

-·---I J l 
Fl Fl R 

16-PIN 16L·PIN 20·PIN 

Min. Max. Min. Max. Min. Max. 

1.35 1.75 2.35 2.651 2.35 2.65 
0.10 0.25 0.10 0.30 0.10 0.30 

0.35 0.49 0.35 0.49 0.35 0.49 
0.19 0.25 0.23 0.32 0.23 0.32 

9.80 10.00 10.1 10.5 12.6 13.0 
3.80 4.00 7.4 7.6 7.4 7.6 

1.27 BSC 1.27 BSC 1.27 BSC 
5.80 6.20 10.00 10.65 10.00 10.65 

0.40 1.27 0.40 1.27 0.40 1.27 

O' 8' O' 8' O' 8. 

0.25 0.50 0.25 0.75 0.25 0.75 

16-PIN 16L·PIN 20-PIN 

Min. Max. Min. Max. Min, Max. 

0.053 0.069 0.093 0.104 0.093 0.104 
0.004 0.010 0.004 0.012 0.004 0.012 

0.014 0.019 0.014 0.019 0.014 0.019 
0.007 0.010 0.009 0.013 0.009 0.013 

0.386 0.394 0.398 0.413 0.496 0.512 

SOL 

24·PIN 

Min. Max. 

2.35 2.65 
0.10 0.30 

0.35 0.49 
0.23 0.32 

15.2 15.6 
7.4 7.6 

1.27 BSC 
10.00 10.65 

0.40 1.27 

O' 8' 
0.25 0.75 

SOL 

24·PIN 

Min. Max. 

0.093 0.104 
0.004 0.012 

0.014 0.019 
0.009 0.013 

0.598 0.614 
0.150 0.157 0.2914 0.2992 0.291-t 0.2992 0.2914 0.2992 

0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 
0.228 0.244 0.394 0.419 0.394 0.419 0.394 0.419 

0.010 0.02 0.010 0.30 0.010 0.30 0.010 0.30 
O.D16 0.050 0.016 0.050 0.016 0.050 0.016 0.050 

o· 8. o· 8' o· 8. o· 8' 

28-PIN 
Notes 

Min. Max. 

2.35 2.65 
0.10 0.30 

0.35 0.49 
0.23 0.32 

17.7 18.1 c 
7.4 7.6 c 
1.27 BSC 

10.00 10.65 

0.40 1.27 E 

o· 8' 
0.25 0.75 D 

28-PIN 
Notes 

Min. Max. 

0.093 0.104 
0.004 0.012 

0.014 0.019 
0.009 0.013 

0.647 0.713 c 
0.2914 0.2992 c 

0.050 BSC 
0.394 0.419 

0.010 0.30 D 
0.016 0.050 E 

O' 8' 
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MILITARY PRODUCTS/ 
PROCESS LEVELS 

The Signetlcs MIL-M-38510 and MIL· 
STD-883 Programs are organized to provide 
a broad selection of processing options, 
structured around the most commonly re
quested customer flows. These programs 
are designed to provide our customers: 

•Fully compliant 8831M5004 flows on all 
products. 

•Standard processing flows to help 
minimize the need for custom specifica
tions. 

• Cost savings realized by using standard 
processing flows in lieu of custom flows. 

•Better delivery lead times by minimizing 
spec negotiation time, plus allow 
customers to buy products off-the-shelf 
or in various stages of production rather 
than waiting for devices started 
specifically to custom specifications. 

The following explains the different pro
cessing options available. Special device 
marking claarly distinguishes the type of 
screening performed. Refer to Tables 2 
and 3. 

JAN QUALIFIED (JS and JB) 
JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government's product standar
dization programs, and is monitored by the 
Defense Electronic Supply Center (DESC), 
through the use of industry-wide pro
cedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi
fied facility to Mil-M-38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electrical 
test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appe&; on the DESC Qualified 
Products List (QPL 38510). 

JAN SIGNETICS MILITARY PACKAGE TYPES 
CASE OUTLINE CERAMIC 

AND 
8-PIN 14-PIN 18·PIN 18-PIN 20·PIN 24-PIN LEAD FINISH 

PB FE - - - - -
CB - F - - - -
EB - - F - - -
JB - - - - - F 
DB - w - - - -
FB l - - w - - -
RB - - - - F -
VB - - - F - -

All~ roducta listed are 1110 evallabl• In Die form 

Table 1 MILITARY PACKAGE AVAILABILITY 

JS JB RB 

JAN Qualified 883B 

54 x x x 
54LS x x x 
54S x x x 
54F - - x 
82 - - x 
8T - - x 
93XX - x x 
98XX - - x 
Analog -

J 
x x 

Bipolar Mell'ory - x x 
Mlcroproce11or - - x 

Table 2 MILITARY SUMMARY 

•Group D; one sublet for each package 
type every 26 weeks. 

NOTE: This category of part conforms to 
Quality Level B ("lro=1.0) of MIL-HDBK-
2170. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also 
possess a requirement for a standard 
marking used throughout the IC industry. 

By implementing this government standar
dization program, Signetics complies with 
the trend of reducing the numerous similar 
Source Control Drawings (SCD's). This 
standardized trend results in a single com
plete and comprehensive specification, a 
single product flow, and a single ad· 
ministrative effort-for both the aerospace 
community and for Signetics. Because the 
list of Signetlcs' qualified products will 
change periodically, you may wish to ~or.
tact your nearest Signetics' Sales Office or 
refer to the Products Qualified under 

Package types currently qualified are: 
1) Cerdip-ceramic dual-in-line 
2) Cerpac-ceramic flat pack 

Government Source Inspection (GSI) is a 
requirement of the JAN 38510 Class S 
specification. No alterations to this 
specification may be instituted. Therefore, 
the only allowed customer source inspec
tion option is at pre-ship (verification only). 

Additional program data options (such as 
wafer Jot ar,ceptance, attributes, Group B, 
D, and others) are available upon request 
for a nominal fee. 

MIL·STD-883, LEVEL B 

Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Prod~ct is processed to MIL· 
STD-883 Method 5004, and is 100% elec
trically tested to Signetics data sheets. 

Quality conformance inspection testing, Military Specification 
per MIL-STD-883, Method 5005, is perform- current update. 

from DESC for our 

Quality conformance inspection per MIL
STD-883, Method 5005, Group A, is perform
ed on each sublet. Group A subgroup elec
trical parameters are those included in the 
detailed Signetics data book. Contact the 
factory for parametric subgroup 
assignments. 

ed according to Mil-M-38510 as follows: 

•Group A; each sublot. (Alternate Group A) 

• Group B; one sublot for each package 
type every week. (Alternate Group B) 

•Group C; one sublot for each microcircuit 
group every 13 weeks. 

JAN Class S products are quoted on a unit 
price basis only (similar to present Class B 
programs). There will be no Jot charges for 
SEM inspection, electrical testing, or 
Group B or D quality conformance inspec
tion. All additional charges are amortized 
in the unit price. 

Generic quality conformance data per 
Method 5005, Groups B, C, and D, is 
generally available on popular device types 
and packages, but availability is not 
guaranteed. The factory must be consulted 

8·1 
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prior to ordering generic data. When 
available, generic data is defined as 
follows: 

cuit group every 52 weeks of 
seal. 

•Group B: Performed once per package 
type every six weeks of seal. 

•Group D: Performed once per package 
type every 52 weeks of seal. 

•Group C: Performed once per microcir-
Quality conformance endpoint electrical 
parameters for Groups C and D are the 

DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

MIL-M-38510 and MIL-STD-883 
REQUIREMENTS, METHODS AND 

TEST CONDITIONS 

General Mil-M-38510
1 

The Manufacturer shall establish and imple-
1. Pre-Certification ment a Products Assurance Program Plan and 

A. Product Assur- provide for a manufacturer survey by the quali
ance Program lying activity. 

2 

3. 

4 

B Manufacturer's 
Certification 

Certification 

Device 
Qualification 

Traceability 

Received after manufacturer has completed a 
successful DESC survey. 

Device qualification shall consist of subjecting 
the desired device to Groups A, B, C, and D of 
Method 5005. 

Traceability maintained back to wafer produc
tion lots. 

5. Country of Origin Devices must be manufactured, assembled, and 
tested within the U.S. or its territories. 

Screening Per 
Method 5004 of 
Mil-Std-883 

6. Non-Destructive 
Bond Pull 

7. Internal Visual 
(Precap) 

8. Stabilization 
Bake 

9. Temperature 
Cycling 

10. Constant 
Acceleration 

11. Visual Inspection 

12. Seal (Hermeticity) 
A. Fine 
B. Gross 

13. Marking 

14. Particle Impart 
Noise Test 

15. Radiographic 

16. Interim 
Electricals 
(Pre Burn-In) 

17. Burn-In 

2023 

2010, Cond. A or B 

1008, Cond. C Min 

1010, Cond. C; 
(10 cycles, -65°C to + 150°C) 

2001 Cond. E; Y1 (30 kg in Y1 Plane) 

There is no test method for this screen; it is in
tended only for the removal of Catastrophic 
Failures defined as Missing Leads, Broken 
Packages or lids Off. 

1014 Cond. A or B; (5.0 x 10-BCCISec) 
1014 Cond. C. 

Fungus inhibiting ink 

2020, Cond. A 

2012; two views 

Per applicable device specification 

1015, Cond. as specified 
(160 hrs. Min at 125 °C Min) 

REQUIRE
MENT 

-

-

-

-

100% 

100% 

100% 

100% 

100% 

100% 

100% 
100% 

100% 

100% 

100% 

100% 

100% 

·--j----

Group A subgroups 1, 2, and 3. 

Copies of generic data, Groups A, B, C, and 
D, may be ordered by customers at a 
nominal charge. 

NOTE: This category of part conforms of 
Quality Level B-2 ( 71' 0 = 6.5) of MIL
HDBK-2170. 

JAN 
CLASS 

s 
x 

x 

x 

x 

x 

x 

A 

x 

x 

x 

x 

x 
x 

x 
x 

x 

x 

240 hrs. 

PROCESSING LEVELS 

JAN 
QUALIFIED 

(B) 

x 

x 

x 

x 

x 
------~~ 

NIA 

B 

x 

x 

x 

x 

x 
x 

x 

NIA 

NIA 

Optional 

x 

883 

NIA 

NIA 

NIA 

x 

NIA 

+----·· - ·-

NIA 

B 

x 

x 

x 

x 

x 
x 

x 

NIA 

NIA 

Optional 

x 

Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS 
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DESCRIPTION OF 
REQUIREMENTS 
AND SCREENS 

18. Final Electricals 

MIL-M-38510 and MIL-STD-883 
REQUIREMENTS, METHODS AND 

TEST CONDITIONS 

Per applicable device specification 

a. Static Tests Subgroup 1 
@25°C 

b. Static Tests Subgroup 2 
@ + 125°C 

c. Static Tests Subgroup 3 
@ - 55°C 

d. Dynamic Test Subgroup 4 (for Linear Products only) 
@25°C 

e Functional Subgroup 7 
Test 
@25°C 

f. Switching Subgroup 9 
Test 
@25°C 

g. Switching Subgroup 10, 11, (as applicable) 
Test 
@temperature 

19. Percent 
Defective 
Allowable (PDA) 

20. External Visual 

Quality Conform
ance Inspection 
per Method 5005 
of Mil-Std 883 

21. Group A 

22. Group B 

23. Group C 

24. Group D. 

A PDA of 10% is a requirement applied against 
the static tests @25°C (A-1). This is controlled 
by the slash sheets for JAN products. For RB, 
10% is standard. 

2009 

ATTRIBUTE DATA ONLY 

Electrical Tests - Final Electricals (#18 above) 
repeated on a sample basis (Subgroups 1 
through 12 as specified) performed in line with 
final electricals. 

Package functional and constructional related 
test (package dimensions; resistance to 
solvents; internal, visual, and mechanical bond 
strength; and solderability). 

Die related tests (1,000 hour operating life, 
temperature cycling, and constant acceleration. 

Package related tests (physical dimensions, 
lead fatigue, thermal shock, temperature cycle, 
moisture resistance, mechanical shock, vibra
tion, variable frequency, constant acceleration, 
and salt atmosphere). 

REQUIRE
MENT 

100% 

10% 

100% 

Each sublot 

Each pkg. 
type 

Each 
µcircuit 
group 

Each pkg. 
type 

PROCESSING LEVELS 

JAN 
CLASS 

s 
100% 

Read & 
Record 

x 

x 

x 

x 

x 

x 

x 

5% 

x 

x 

Each sublot 

NIA 

Each 
26 weeks 

of seal 

JAN 
QUALIFIED 

(B) 

Slash Sheet 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Each week 
of seal 

Each 13 
weeks 
of seal 

Each 
26 weeks 

of seal 

883 

Data Sheet 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Generic 

Generic 

Generic 

Table 3. REQUIREMENTS AND SCREENING FLOWS FOR STANDARD PRODUCTS (Continued) 
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ORDERING INFORMATION 

The Slgnetlcs Military Products are available in a variety of dlf· 
ferent process levels end several different packages. The correct 
ordering code or part number for the devices is an alphanumeric 
sequence as explained below. Not all devices are available in all 

Ordering Code 

1) JM38510/07801BJB 

~ LEAD FINISH 

PACKAGE TYPE 

CLASS "B" 

SLASH SHEET NUMBER 
(BASIC DEVICE TYPE) 

'-------- JAN QUALIFIED 

2) JB54S181F 

1 I ::::::.:;:',,,. 
CLASS "B" 

JAN QUALIFIED 

NOTE: 
1) and 2) JAN qualified products. 
3) and 4) Non-JAN MIL·STD-883 products. 

the packages. The ordering codes on the Individual data sheets 
indicate the present or planned availability of the products. 
However, availability of specific part numbers can be obtained 
from your local sales office or franchised distributor. 

3) 5545181 F883B 

~Tl.. LEVEL"B" 

L MIL·STD·883 

PACKAGE TYPE 

BASIC DEVICE TYPE 

4) R B 5 4 S 1 8 1 F 

MILITARY TEMPERATURE RANGE 
(-55 TO 125'C) 

-r l. PACKAGE TYPE 

L_ BASIC DEVICE TYPE 

MIL·STD·883, LEVEL "B" 

For minimum quantity orders, contact your local Signetics sales representative. 

PACKAGES AVAILABLE* 

F = Ceramic DIP 
I = Ceramic DIP 
G = Ceramic Leadless Chip Carrier 
W = Ceramic Flatpack 

See Package Outlines section for more information 

For the latest mllltary product information, please request a 
Miiitary Products Gulde from Publications Services, 
408/7 46-2111. 
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LOGIC PRODUCTS 

PACKAGE OUTLINES 

INTRODUCTION 
The following information applies to all pac· 
kages unless otherwise specified on individual 
package outline drawings. 

General 
1. Dimensions shown are metric units (mil· 

limeters), except those in parentheses 
which are English units (Inches). 

2. Lead spacing shall be measured within 
this zone. 
a. Shoulder and lead tip dimensions are to 

centerline of leads. 
3. Tolerances non-cumulative. 
4. Thermal resistance values are determined 

by utilizing the linear temperature depen
dence of the forward voltage drop across 
the substrate diode in a digital device to 
monitor the junction temperature rise dur
ing known power applications across V cc 
and ground. The values are based upon 
120 mils square die for plastic packages 
and a 90 mils square die in the smallest 
available cavity for hermetic packages. All 
units were solder mounted to P.C. boards, 
with standard stand-off, for measurement. 

Plastic Only 
5. Lead material: Olin 194 (Copper Alloy) or 

equivalents, solder dipped. 
6. Body material: Plastic (Epoxy) 
7. Round hole in top corner denotes lead 

No.1. 
8. Body dimensions do not include molding 

flash. 

Hermetic Only 
9. Lead material 

a. ASTM alloy F-15 (KOVAR) or 
equivalent-gold plated, tin plated, or 
solder dipped. 

b. ASTM alloy F-30 (Alloy 42) or 
equivalent-tin plated, gold plated, or 
solder dipped. 

c. ASTM alloy F·15 (KOVAR) or 
equivalent-gold plated. 

10. Body Material 
a. Eyelet, ASTM alloy F-15 or 

equivalent-gold or tin plated, glass 
body. 

b. Ceramic with glass seal at leads. 
c. BeO ceramic with glass seals at leads. 
d. Ceramic with ASTM alloy F-30 or 

equivalent. 

11. Lid Material 
a. Nickel or tin plated nickel, weld seal. 
b. Ceramic, glass seal. 
c. ASTM alloy F-15 or equivalent, gold 

plated, alloy seal. 
d. BeO ceramic with glass seal. 

12. Signetics symbol, angle cut, or lead tab 
denotes Lead No. 1 . 

13. Recommended minimum offset before 
lead bend. 

14. Maximum glass climb 0.010 inches. 
15. Maximum glass cimb or lid skew is 0.010 

Inches. 
16. Typical four places. 
17. Dimension also applied to seating plane. 

9·1 
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PLASTIC PACKAGES 

NO. OF LEADS PACKAGE CODE e~eJc (°C/W>2 

SO Packages 
14-Pin D NA 
16-Pin D NA 
16L-Pin D NA 
20-Pin D NA 
24-Pin D NA 
28-Pin D NA 

Standard Dual-In-Line Packages 
14-Pin N 86/48 
16-Pin N 83/42 
20-Pin N 61/24 
24-Pin N 52/23 
28-Pin N 85/23 

NOTE 
1. For SO packages 8ja (°C/W) only 

HERMITIC PACKAGES FOR MILITARY ONLY 

NO. OF LEADS 

Cerdlp Family 
14-Pin 
16-Pin 
20-Pin 
24-Pin 

Flat Packs 
14-Pin 
16-Pin 
28-Pin 

Leadless Chip Carrier 
20-Pin 

9·2 

PACKAGE CODE QJa/Qlc (°C/W)) 

F 110/30 
F 100/30 
F 90/25 
F 60/26 

w 205/50 
w 200/50 
w 107/22 

G 

Package Type 
D = Small Outline Plastic DIP 
F = Cerdip 
G = Hermetic Leadless 
N = Plastic DIP 
W = Ceramic Flatpack 

DESCRIPTION 

S0-14 
S0-16 
S0-16L 
S0-20 
S0-24 
S0-28 

DESCRIPTION 

Dual-In-Line Ceramic 
Dual-In-Line Ceramic 
Dual-In-Line Ceramic 
Dual-In-Line Ceramic 

Flat Ceramic 
Flat Ceramic 
Flat Ceramic, BEO 

Laminated Ceramic 
Side Brazed Lead 
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PACKAGE OUTLINES 

S0·14 PACKAGE 
(14·PIN) 

h :::~:::::-

~ =f~ J / 1.210 (.050) .25 (.0101 r-- .406 (.018) .19 (.0075) 

S0·16 PACKAGE 
(16·PIN) 

l 
5.207 (.205) 
4.823 (.182) 

~-'~ t- --=rr j 1_,~70 !:!>~ .25 (.010) 
-.406 (.018) .19 (.0075) 
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PACKAGE OUTLINES 

S0-16L PACKAGE 
(16-PIN) 

.49 (.019) -11-

.35 (.0141 I 

19.2J(.364) 

8.763 (.345) 

7.6 (.299) 

7.4 (.291) 

•>-----------<•_! 
- 10.~5(:4j9) ~l 10.00 (.394) 1 r .75 (,0_30) . 

. 25 (.010) 

/\•5• 
lfi kJ~ 
I I 1.210 (.050) f ./ ---1 r- :406 (.016, ,3~_(.013) 

.23 (.009) 

9·4 

S0-20L PACKAGE 
(20-PIN) 

~!IJ~1~)-11-
.35 (.014) I 

1¢!:::!:!::::!::!:::!:~~~:!:fl--1 t 
9.246 (.364) 

8.783 (.345) 

?.6(.~ 

_L 
'l===============:j::~~~~(.O~J 

2.235 (.088) 

~! ::..::!~t:M:t-tl-t:H:r-tl""'tt'"tl-t!Hlt"'1-1 

:_:M!Jc0_13!_ 
.10 (.004) 

1.27 (.050)BSC 
I 

.75 (.030)MAX --I 
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50·24 PACKAGE 
(24·PIN) 

.49 (.019)--j i--

.35 (.014) I I 

-Tl ,.:=!::!:::~====:!:::!=!:!:::!::!:::!::!:::!::=!:!"""'=it!9.246 (.364) 

) 'a.763 (.345) 

:7:!<·2~ 

•>-------------<l_J1) 

S0-28L PACKAGE 
(28-PIN) • 

.49 (.019) -11-

.35 (.014) I 

1 .2461(.364) 

8.763 (.345) 
7.6 (.299) 

7.4 (.291) 

11---------11_1 

~ 
__ _10.65 (.419) ~ 

10.00 (.394) 1 ~ .75(.030) 

.25 (.010) 

/\45° 

uJ{ hJ i 
I I 1.210(.050) ~ 

---/ j-----:4os (.016) .32 <.013) 
.23 (.009) 

Ur( hJ o•.a• 

I I 1.210 (.050) ::t:J;--
--1 r-- .406 (.016) .23 (.009) 

9 
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F PACKAGE CERAMIC 
(14·PIN DIP) 

1.1a1.0101~~11 1 I. 
0.761.0301 ~ -I ~ 

2.79 (.110) 

0.58 {.023) 2""29T.09oT 
0.38 (.015) 

9-6 

F PACKAGE CERAMIC 
(20·PIN DIP) 

LEAD NO. 1 

NON· 
CUMULATIVE 

1 78 I 0'.*~11~ 
076!.03~1-

o 58 (.0231 2 79 { 110) 
o.Jal'O'i5') 2 29 L090l 

F PACKAGE CERAMIC 
(18·PIN DIP) 

1.21 1.0501 4.1 a 1.1151 
G.3iTo15i 3.18(.125) 

F PACKAGE CERAMIC 
(24·PIN DIP) 

2.49 ( 0981 
1 52 L060I 

4.191. 165) 
318!125! 
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PACKAGE OUTLINES 

r-0350 • 0·010 so I /""V. _..., •• 

G PACKAGE 
(16-PIN) 

G PACKAGE 

O.o50:EOJIOITVP.1 
Ho.055:!:0.00B 1r0.020•45-~EF. 

o.oso I 
TYP. 

L. 

G PACKAGE 
(14·PIN) 

G PACKAGE 
(20-PIN) 
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PACKAGE OUTLINES 

9·8 

N PACKAGE PLASTIC 
(14·PIN DIP) 

LEAD NO. 1 

or 
0 ::~~:·~:~: 

........... .......,..'TT""r~""T'T""~_J_ 
I v v \: ;~: ::~:' v v I , ,. 11251 r-- I rnnm 

0.89 UJ351 

03iToT5i 

3.43 1.1351 L J 
J'1i5Ti2oi 10.031.395) 

2. 16 i.0851 ""'7'1ii'T300j 

T6ST06Si 

N PACKAGE PLASTIC 
(20·PIN DIP) 

N PACKAGE PLASTIC 
(16·PIN DIP) 

N PACKAGE PLASTIC 
(24·PIN DIP) 
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PACKAGE OUTLINES 

W PACKAGE CERAMIC 
(1•·PIN FLATPACK) 

W PACKAGE CERAMIC 
(18·PIN FLATPACK) 

0.13(.a.) 
MIN. 

LEAD NO, t G.11 j.020)-t 

J1 !.t41.3IOI 
1.311.330) 

LEADN0.1 

•.• 1.3701 
1.38(.3301 

.!:!!!:!!!!. 
0.51 (.0201 1.1• UN&I -l 

8.911.27&1 
1.221.2411 24.311.leol 

Z3.llUMCll 

a1J .. ","""==:i1~E:::J;:::o:;.11;:::1.mo:::i1::==::==:~~=r-
~ ~ UITT._-oem I ~ 
0.111111.uu.:111 ~ 1.401.0HI 

a.± .. -, -·-11~~=a:,.:,:_...,31~=.= ... = .. = ... =,~}s:[ ........ , 
o.• I.Gall mtm tw"r.a 

0.51 (.OZOI 

W PACKAGE CERAMIC 
(ff.PIN FLATPACK) 

~ 
1.021.CMOI 

i----------ZUll.llOI ~ 
-t-------e:::-1:1E;f=·~=~M=l:,.=17'~-±==!:~1~ 

0.111.a•• J L 
ii1iiTiii!i 1!!.l:!!!!! . z,._."o ,'".~,' 0.51 1.0201 ...... 

9 
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Argentina: PHILIPS ARGENTINA S.A. . Div. Elcoma. Vedia 3892 , 1430 BUENOS AIRES. Tel. 541-7141(7242/7343/7444/7545. 
Austral ia: PHILIPS INDUSTRIES HOLDINGS LTD .. Elcoma Division. 67 Mars Road. LANE COVE. 2066. N.S.W .. Tel. 4270888. 
Austria: 0STERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H .. Triester Sir. 64 , A-1101 WIEN. Tel. 629111 . 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED. 9 rue du Pavilion. B-1030 BRUXELLES. Tel. (02) 2427400. 
Brazil: IBRAPE, Caixa Postal 7383 , Av. Brigadeiro Faria Lima, 1735 SAO PAULO. SP, Tel. (011 ) 211-2600. 
Canada: PHILIPS ELECTRONICS LTD .. Electron Devices Div .. 601 Milner Ave .. SCARBOROUGH . Ontario. M1B 1 MB. Tel. 292-5161 . 
Chile: PHILIPS CHI LENA S.A. . Av. Santa Maria 0760, SANTIAGO. Tel. 39-4001 . 
Colombia: SADAPE S.A. , P.O. Box 9805. Calle 13. No.51 + 39, BOGOTA D.E. 1 .. Tel. 600600 . 
Denmark: MINIWATI A/S, Strandlodsvej2. P.O. Box 1919. DK 2300 COPENHAGEN S. Tel. (01) 541 133. 
Finland: OY PHILIPS AB . Elcoma Division. Kaivokatu 8, SF-00100 HELSINKI 10. Tel. 17271 . 
France: R.T.C. LA RADIOTECHNIOUE-COMPELEC. 130 Avenue Ledru Rollin . F-75540 PARIS 11 . Tel. 338 80-00. 
Germany (BRO): VALVO. UB Bauelemente der Philips G.m.b.H .. Valvo Haus. Burchardstrasse 19. D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS S.A. HELLENIOUE. Elcoma Division. 52 , Av. Syngrou. ATHENS. Tel. 9215111 . 
Hong Kong: PHILIPS HONG KONG LTD .. Elcoma Div .. 15/F Ph1l1ps Ind. Bldg .. 24-28 Kung Yip S1 .. KWAI CHUNG. Tel. (0)-24 5121 . 
India: PEICO ELECTRONICS & ELECTRICALS LTD .• Elcoma Div., Ramon House. 169 Backbay Reclama1ion. BOMBAY 400020. Tel. 22 101 2. 
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS. Elcoma Div .. Panim Bank Building. 2nd Fl. , JI. Jend. Sudirman. P.O. Box 223 . JAKARTA. Tel. 716 13 1. 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD .. Newstead . Clonskeagh, DUBLIN 14, Tel. 693355. 
Ita ly: PHILIPS S.p.A., Sezione Elcoma. Piazza IV Novembre 3. 1-20124 MILANO. Tel. 2-6752 .1. 
Japan: NIHON PHILIPS CORP .. Shuwa Sh1nagawa Bldg., 26-33 Takanawa 3-chome. M1nato-ku . TOKYO (108). Tel. 448-5611 . 

(IC Products) SIGNETICS JAPAN LTD .. 8-7 Sanbancho Ch1yoda-ku, TOKYO 102, Tel. (03) 230-1 52 1. 
Korea (Republ ic of): PHILIPS ELECTRONICS (KOREA) LTD .. Elcoma Div .. Philips House. 260- 199 ltaewon-dong . Yongsan-ku . SEOUL. Tel. 794-4202. 
Malaysia: PHILIPS MALAYSIA SDN. BERHAD. No. 4 Pers1aran Baral . Petaling Jaya. P.0 .B. 2163, KUALA LUMPUR. Selangor. Tel. 77 44 11 . 
Mexico: ELECTRONICA. S.A de C.V .. Carr. Mexico-Toluca km. 6r5. TOLUCA. Eda. de Mexico 50140 . Tel. Toluca 91(721 )613-00. 
Netherlands: PHILIPS NEDERLAND. Marktgroep Elonco. Postbus 90050, 5600 PB EINDHOVEN. Tel. (040) 793333. 
New Zealand: PHILIPS ELECTRICAL IND. LTD .. Elcoma D1v1s1on . 110 Mt. Eden Road. C.P.0 . Box 1041 . AUCKLAND. Tel. 605-914 . 
Norway: NORSK A/S PHILIPS. Electron1ca Dept. , Sandstuve1en 7~ OSLO 6. Tel. 680200. . 
Peru: CADESA. Av. Alfonso Ugarte 1268. LIMA 5. Tel. 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC .. 2246 Pasong Tama. P.O. Box 911 . Makati Comm. Centre. MAKA Tl -RIZAL 3116. Tel. 86-89-51 to59. 
Portugal : PHILIPS PORTUGUESA S.A.R.L. . Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex . Tel. 683 121. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD .. Elcoma Div .. Lorong 1, Toa Payoh . SINGAPORE 1231, Tel. 2538811 . 
South Africa: EDAC (PTY.) LTD .. 3rd Floor Rainer House. Upper Rll1lway Rd . & Ove St. . New Doornfonte1n. JOHANNESBURG 2001. Tel. 614-2362/9. 
Spain: MINIWATI S.A. . Balmes 22 , BARCELONA 7, Tel. 30 163 12. 
Sweden: PHILIPS KOMPONENTER A.B .. Liding6vagen 50. S-11 584 STOCKHOLM 27. Tel. 08/782 1000. 
Switzerland: PHILIPS A.G .• Elcoma Dept. , Allmendstrasse 140-142 . CH-8027 ZURICH. Tel. 01-48822 11 . 
Taiwan: PHILIPS TAIWAN LTD .. 3rd Fl. , San Min Building . 57- 1, Chung Shan N. Rd. Section 2, P.O. Box 22978. TAIPEI , Tel. (02)-563 171 7. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD .. 283 S1lom Road, P.O. Box 961, BANGKOK. Tel. 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S .. EMET Department , Inonu Cad. No. 78-80. ISTANBUL, Tel. 435910 . 
United Kingdom: MULLARD LTD .. Mullard House. Torrington Place. LONDON WC 1 E ?HD. Tel. 0 1-5806633 . 
United States: (Act ive Devices & Materials) AMPEREX SALES CORP .. Providence Pike , SLATERSVI LL.E. R. I. 02876 . Tel. (401) 762-9000. 

(Passive Devices) MEPCO/ELECTRA INC .. Columbia Rd., MORRISTOWN. N.J . 07960 . Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd .. MILWAUKEE. WI 5320 1, Tel. (4 14)228-7380. 
(IC Products) SIGNETICS CORPORATION. 811 East Arques Avenue. SUNNYVALE . California 94086. Tel. (408) 739-7700. 

Uruguay: LUZILECTRON S.A. . Avda Uruguay 1287 . P.O. Box 907 , MONTEVIDEO. Tel. 9 1432 1. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., Elcoma Dept .. A. Ppal de las Ru1ces. Ed1f. Centro Colgate. CARACAS. Tel. 360511 

For a ll other countries apply to: Ph1l1ps Electronic Components and Matenals D1v1s1on. International Business Relations, Building BAE-3, 
P.O. Box 218, 5600 MD EINDHOVEN. The Netherlands. Tel. + 3140723304 , Telex 35000 phtcnl 
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