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Signetics reserves the right to make changes, without notice, in the products,
including circuits, standard cells, and/or software, described or contained herein in
order to improve design and/or performance. Signetics assumes no responsibility or
liability for the use of any of these products, conveys no license or title under any
patent, copyright, or mask work right to these products, and makes no representa-
tions or warranties that these products are free from patent, copyright, or mask work
right infringement, unless otherwise specified. Applications that are described herein
for any of these products are for illustrative purposes only. Signetics makes no
representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

LIFE SUPPORT POLICY

SIGNETICS PRODUCTS ARE NOT FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT EXPRESS WRITTEN APPROVAL
OF AN OFFICER OF SIGNETICS CORPORATION. As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body, or (b) support or sustain life, and
whose failure to perform, when properly used in accordance with instructions
for use provided in the labeling, can be reasonably expected to result in a
significant injury to the user.

2. A critical component is any component of a life support device or system
whose failure to perform can be reasonably expected to cause the failure of
the life support device or system, or to affect its safety or effectiveness.

Signetics registers eligible circuits under
the Semiconductor Chip Protection Act.
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Preface

Signetics would like to thank you for your interest in our products. This manual
contains information and specifications on SSI, MS|, and LS| products in Standard
Product families such as 7400, 74S, 74LS, and 8T. Signetics offers a broad range of
Logic Products besides those described in this data manual. Newer Random Logic
families such as 74HC/HCT and 74F are contained in other data manuals. 10K/
100K ECL, 4000 Series CMOS, PROM/RAM, and Application Specific Product
specifications are contained in separate data manuals.

This manual also includes:
- updated Technology and Function Cross Reference Guides
~ TTL User's Guide
- an expanded chapter on SMD Technology
~ updated package information.

All reference to military products has been deleted, specifically, to reflect govern-
ment restrictions imposed via Revision C of MIL-STD 883, including the general
provisions of Paragraph 1-2. Specifications for Signetics military products are
available in the Signetics Military Products Data Manual.

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.



Signetics Product

Status

Logic Products

DEFINITIONS
Data Sheet .
Identification Product Status Definition
This data sheet contains the design target or goal
Objective Specification Formative or In Design for product pecificati may
change in any manner without notice.
This data sheet contains preliminary data and y

Preliminary Specification

Preproduction Product

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.

Product Specification

Full Production

This data sheet tains Final Sp

reserves the right to make changes at any time without
notice in order to improve design and supply the best
possible product.
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Non-Inverting Octal Bus Transceiver (3-State) .... 5-588
Inverting Octal Bus Transceiver (3-State) .... .. 5-597
Inverting Octal Bus Transceiver (3-State) ............coiuiiuiiiiiiiiiiii e e 5-597
Octal Bus Transceiver (Open COlECION) ...........iiuiunii ittt e e e eaaas 5-602
Octal Bus Transceiver (Open Collector) .... .

Octal Bus Transceiver (OPN COECLO) ..........uvuuiuiitrtiete ettt et e e e et e e e e e e e aeane s e seanaas 5-602
Octal Bus Transceiver (Open COMBCION) ..........uiuuiiuiiiiiii ittt ettt e et s et s e aaeane e 5-602
Octal Bus Transceiver (3-State)......... 5-605

Octal Bus Transceiver (3-State) ... .. 5-605
4 x4 Register File (3-State) ..........cuiiiiiiiiiii e 5-610
3-State Quad Bus Driver............ 6-3
3-State Quad D-Type Bus Flip-Flop . .. 67
Dual Line Driver .........cccceiviiiiiiinenenns 6-12
Dual Communications EIA/MIL Line Driver .. 6-15
Dual Communications EIA/MIL Line Receiver with Hysteresis . 6-19
Bidirectional One-Shot............c..ccoeviiiiiiiiiiiiiens ... 6-24
Retriggerable One SOt ... ... et 6-30
Triple Line Receiver with Hysteresis................coooiiiiiiiiiii 6-34
3-State Quad Bus Transceiver ... 6-38
Hex Bus Receiver with Hysteresis-Schmitt Trigger ..............coocoiiiiiiiiiiiin i 6-44
Quad Bus Transceiver (OPen CONBCIOT) ........c.uiiuiiiiiiiiiiiiei ettt et re e e e et s eneans 6-47
High Speed Hex 3-State Buffers ....... ... 6-50
High Speed Hex 3-State Inverters 6-50
Octal 3-Speed Transceiver ... 6-54
Quad, 3-State Transceiver .... 6-58
Quad, 3-State Transceiver ......................... 6-58
Quad Bus Receiver with Hysteresis-Schmitt Trigger ... 664
High Speed 6-BitLatch .....................con ... 6-68
Octal Transparent Latch with 3-State Outputs.. .. 672
Octal D Flip-Flop With 3-State OULPULS .........ccuuieiiiiiiiiie ittt e et e ea e e eans 6-72
Octal Transparent Latch with 3-State QULPULS .........c.iiiiiiiiii e e e e eaas 6-78
Octal D Flip-FIop With 3-State OULPULS .........iuuieiiiii ittt et et e e en e e e eaeins 6-78
DRAM Dual-Ported CoNntroller ...............iiiiiiiiiiii e 7-3
DRAM Dual-Ported Controller .......... 7-16
Bit Stream Manager, Encoder/Decoder .... 7-18
Bit Stream Manager, Serializer/Deserializer . 7-26
Bit Stream Manager, Encoder/Decoder ...... ... 7-36
Bit Stream Manager, Serializer/Deserializer ..................ccooiiiiiiiiiiiii 5-37
Error Detection/Correction Unit

Dynamic Memory Controlier ....
Microprogram Control UNit............oouuiiiiniiiiniiiiii e
Central Processing EIemMent ..............oooiiiiiiiiiiiii

CRC Generator/Checker...

Control Store Sequencer ........

Auto-Directional Bus Transceiver . 7-122
FIFO RAM Controller (FRC) .... .. 7127
64-Bit FIFO BUFfEr MBMOTY .....oieeinitiiiii ettt e et e e aaaes 7-100
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Technology

Selection Guide

Logic Products

TECHNOLOGY SELECTION GUIDE

DEVICE

NUMBER DESCRIPTION STD S LS FAST HC HCT
74
00 Quad 2-Input NAND Gate A A A A A A
01 Quad 2-Input NAND Gate, OC A
02 Quad 2-Input NOR Gate A A A A Q1 84 | Q1 84
03 Quad 2-Input NAND Gate A A
04 Hex Inverter A A A A Q284 | Q2 84
05 Hex Inverter, OC A A A
06 Hex Inverter Buffer/Drivers, OC A
07 Hex Buffer/Driver, OC A
08 Quad 2-Input A A A A Q284 | Q2 84
09 Quad 2-Input AND Gate, OC A
10 Triple 3-Input NAND Gate A A A A Q284 | Q2 84
11 Triple 3-Input AND Gate A A A A Q284 | Q284
13 Dual 4-input NAND Schmitt Trigger A A A
14 Hex Schmitt Trigger A A A Q284 | Q2 84
16 Hex Inverter Buffer/Driver, OC A
17 Hex Buffer/Driver, OC A
20 Dual 4-Input NAND Gage A A A A Q284 | Q2 84
21 Dual 4-Input AND Gate A A
25 Dual 4-Input NOR with Strobe A
26 Quad 2-Input NAND Gate, OC A A
27 Triple-3-Input NOR Gate A A A Q1 84 | Q1 84
28 Quad 2-Input NOR Buffer A
30 8-Input NAND Gate A A A
32 Quad 2-Input OR Gate A A A A Q284 | Q2 84
33 Quad 2-Input NOR Buffer A A
37 Quad 2-Input NAND Buffer A A A A
38 Quad 2-Input NAND Buffer, OC A A A A
39 Quad 2-Input NAND Buffer, OC A
40 Dual 4-input NAND Buffer A A A A
42 BCD-to-Decimal Decoder A A Q284 | Q284
45 BCD-to-Decimal Decoder/Driver, OC A
50 Expandable Dual 2-Wide 2-Input AOI Gate A
51 Dual 2-Wide 2-Input AOI Gate A A A A
54 4-Wide 2-Input AOI Gate A
64 4-2-3-2 Input AOI Gate A A
73 Dual J-K Master-Slave Flip-Flop A A Q184 | Q1 84
74 Dual D-Type Positive Edge-Triggered Flip-Flop A A A A A A
75 Quad Bistable Latch A A Q1 84 | Q1 84
76 Dual J-K Master-Slave Flip-Flop A A
83 4-Bit Binary Full Adder, Ripple Carry A A* 1H 86
85 4-Bit Magnitude Comparator A A A A Q284 | Q2 84
86 Quad 2-Input Exclusive-OR Gate A A A A A A
90 Decade Ripple Counter A A
91 8-Bit Shift Register A
92 Divide-by-12 Counter A A

*A Version. **B Version

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

Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION STD S LS FAST HC HCT
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 Q1 84 | Q1 84
109 Dual J-K Positive Edge-Triggered Flip-Flop A A* A Q184 | Q1 84
112 Dual J-K Negative Edge-Triggered Flip-Flop A A | 1H86 | Q284 | Q284 |
113 Dual J-K Negative Edge-Triggered Flip-Flop A A 1H 86 :
114 Dual J-K Negative Edge-Triggered Flip-Flop 2H 84
116 Dual 4-Bit Latch with Clear A !
121 Monostable Multivibrator A =
123 Retriggerable Monostable Multivibrator A A A
125 Quad 3-State Buffer A A A
126 Quad 3-State Buffer A A A
128 Quad 2-Input NOR Buffer A
132 Quad Schmitt Trigger A A A A A
133 13-Input NAND Gate A
134 12-Input NAND Gate, 3-State A
135 Quad Exclusive-OR/NOR Gate A
136 Quad Exclusive-OR, OC A
138 3-to-8 Decoder/Demultiplexer A A A Q1 84 | Q1 84
139 Dual 2-to-4 Decoder/Demultiplexer A A A A A
140 Dual 4-Input NAND Line Driver A
145 BCD-to-Decimal Decoder/Driver, OC A
147 10-to-4 Priority Encoder A Q184 | Q1 84
148 8-t0-3 Priority Encoder A A
150 16-t0-6 Multiplexer A
151 8-to-1 Multiplexer A A A A Q184 | Q1 84
153 Dual 4-to-1 Multiplexer A Al A A A A
154 4-to-16 Decoder/Demultiplexer A A A A
155 Dual 2-to-4 Decoder/Demultiplexer A A ;
156 Dual 2-t0-4 Decoder/Demultiplexer, OC A A : , .
157 Quad 2-to-1 Multiplexer A A A A A A
158 Quad 2-to-1 Multiplexer A A A A A A
160 Synchronous 4-Bit Decade Counter A A* 1H 86 | Q284 | Q2 84
161 Synchronous 4-Bit Binary Counter A A* A* Q284 | Q2 84
162 Synchronous 4-Bit Decade Counter A* 1H86 | Q284 | Q2 84
163 Synchronous 4-Bit Binary Counter A A* A* Q284 | Q2 84
164 8-Bit SIPO Shift Register A A 1H 86 A A
165 8-Bit PISO Shift Register A A A
166 8-Bit PISO Shift Register A A Q184 | Q1 84
168 Decade Up/Down Counter A A* 1H 86 :
169 Binary Up/Down Counter A A* iH 86
170 4 x 4 Register File, OC A A
172 16-Bit Multiple Port Register File A
173 Quad D-Type Flip-Flop, 3-State A A Q284 | Q2 84
174 Hex D-Type Flip-Flop with Clear A A A A Q284 | Q2 84
175 Quad D-Type Flip-Flop A A A A Qt 84 | Qf 84
180 8-Bit Odd/Even Parity Checker A T ~
181 4-Bit Arithmetic Logic Unit A A A A

*A Version. **B Version

[J FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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Technology Selection Guide

TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION STD S LS FAST HC HCT
182 Look-Ahead Generator A A
189 64-Bit Random Access Memory, 3-State 1H 86
190 Decade Up/Down Counter A iH86 | Q284 | Q2 84
191 Binary Up/Down Counter A A iH86 | Q284 | Q2 84
192 Decade Up/Down Counter A A iH86 | Q184 | Q1 84
193 4-Bit Binary Up/Down Counter A A 1H86 | Q284 | Q2 84
194 4-Bit Bidirectional Shift Register A A A A A A
195 4-Bit Parallel-Access Shift Register A A A A A A
197 Presettable Binary Counter A
198 8-Bit Bidirectional Universal Shift Register 1H 86
199 8-Bit Universal Shift Register A 1H 86
221 Dual Monostable Multivibrator A P P
225 FIFO A
238 1-0f-8 Decoder/Demultiplexer, True/Inverting i Q184 | Q184
240 Octal 3-State Buffer A A A A A
241 Octal 3-State Buffer A A A A A
242 Quad Bus Transceiver A A A Q184 | Q1 84
243 Quad Bus Transceiver A A A Q184 | Q1 84
244 Octal 3-State Buffer A A A A A
245 Octal Bus Transceiver A A A A
251 8-to-1 Multiplexer, 3-State A A 1H 86 A A
253 Dual 4-to-1 Multiplexer, 3-State A A A A A
256 Dual 4-Bit Addressable Latch A A
257 Quad 2-to-1 Multiplexer, 3-State A A* A A A
258 Quad 2-to-1 Multiplexer, 3-State A* A
259 8-Bit Addressable Latch A A Q284 | Q2 84
260 Dual 5-Input NOR Gate A A A
266 Quad Exclusive-OR, OC A
269 8-Bit Up/Down Counter A
273 Octal D Flip-Flop A A A Q184 | Q1 84
279 Quad S-R Latch A
280 9-Bit Odd/Even Parity Generator/Checker A A* A A
283 4-Bit Adder A A
290 Decade Counter A
293 4-Bit Binary Counter A
295 4-Bit Shift Register, 3-State A**
297 Digital Phase-Locked Loop Filter Q184 | Q1 84
298 Quad 2-Port Register A A A
299 Octal Shift/Storage Register, 3-State 1H86 | Q1 84 | Q1 84
322 Octal Shift/Storage Register 1H 86
323 Octal Shift/Storage Register 1H 86
350 4-Bit Four-Way Shifter A A
352 Dual 4-to-1 Multiplexer, Inverting A A
353 Dual 4-10-1 Multiplexer, Inverting, 3-State A A
354 8-Input Multiplexer/Register, 3-State Q284 | Q2 84
356 8-Input Multiplexer/Register, 3-State Q284 | Q2 84
363 Octal Latch, 3-State, MOS Compatible Outputs A
364 Octal D Flip-Flip, 3-State, MOS Compatible Outputs A
365 Hex Buffer with Common Enable, 3-State A A* A Q384 | Q3 84
366 Hex Inverter with Common Enable, 3-State A A* A Q184 | Q1 84

*A Version. **B Version

[C] FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION STD S LS FAST HC | HCT
367 Hex Buffer, 4-Bit and 2-Bit, 3-State A A* A 1 Q184 | Q1 84
368 Hex Inverter, 4-Bit and 2-Bit, 3-State A A* A | Q184 | Q184
373 Octal Latch, 3-State A A A Q1 84 | Q1 84
374 Octal D Flip-Flop, 3-State A A A Q184 | Q184
375 Quad Latch A
377 Octal D-Type Flip-Flop with Enable A A A A
378 Hex D Flip-Flop with Enable A A
379 Quad D Flip-Flop with Enable A
381 4-Bit Arithmetic Logic Unit A
382 4-Bit Arithmetic Logic Unit A
384 8-Bit Serial/Parallel Two's Complement Multiplier 1H 86 P P
385 Quad Serial Adder/Subtractor 1H 86
390 Dual Decade Ripple Counter A Q184 | Q1 84
393 Dual Binary Ripple Counter A
395 4-Bit Cascadable Shift Register, 3-State A A
398 4-Bit Flip-Flop, True/Complement A
399 4-Bit Flip-Flop, True/Complement ’ : g A
412 Octal Multi-Mode Buffered Latch, 3-State e - b 4l 1H 86 i
423 Dual Retriggerable Monostable Multivibrator . P P
432 Octal Multi-Mode Buffered Latch , 1H 86 :
445 BCD-to-Decimal Decoder with 7V Output A
455 Octal Buffer with Parity Generator. Checker A
456 Octal Buffer with Parity Generator Checker . A
490 Dual Decade Ripple Counter A
521 8-Bit Comparator , A
524 8-Bit Register Comparator 1H 86 |
533 Inverting Octal D Latch, 3-State : : oA Q184 | Q1 84
534 Octal D Flip-Flop, 3-State ; : A A A
537 1-0f-10 Decoder, 3-State 1H 86 | ~
538 1-0f-8 Decoder, 3-State : e - 1H 86 |
539 Dual 1-of-4 Decoder, 3-State ! & o} | HBE .
540 Octal Driver A A | QiB4 | Q184
541 Octal Driver A A | Q184 ] Q184
543 Octal Transparent Bidirectional Latch St e i AHes |
544 Octal Transparent Bidirectional Latch s 1H 86
545 Octal Bus Transceiver o A
547 Octal Decoder/DeMUX with Address Latches and Acknowledge 1H 86
548 Octal Decoder/DeMUX with Acknowledge 1H 86 .
563 Octal Transparent Inverting Latch, 3-State i itH86 | A A
564 Octal D Type Inverting Flip-Flop, 3-State 1H 86 | Q1 84 | Q1 B4
568 BCD Decade Up/Down Synchronous Counter A* 1H 86
569 4-Bit Binary Up/Down Synchronous Counter A* 1H 86
573 Octal Transparent Latch, 3-State B iHee | A A
574 Octal D Type Flip-Flop, Positive Edge-Triggered, 3-State : 1H86 | Q284 | Q2 84
579 8-Bit Up/Down Counter, Common /O 4 A :
588 GPIB Compatible Octal Transceiver : A
595 8-Bit Shift Register with Output Latch : 1H 86
596 8-Bit Shift Register with Output Latch - . . S ok
597 8-Bit Shift Register with Input Latch ; iH 86 |
598 8-Bit Shift Register with Input Latch e 1H 86

*A Version. **B Version

[] FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE
NUMBER DESCRIPTION STD LS FAST HC HCT
604 Dual 8-Bit Latch A
605 Dual 8-Bit Latch A
620 Octal Transceiver, 3-State A A
621 Octal Transceiver, OC A A
622 Octal Transceiver, 3-State A A
623 Octal Transceiver, OC A A
630 Memory Error Detector/Corrector, 3-State 1H 86
631 Memory Error Detector/Corrector 1H 88
640 Octal Bus Transceiver, 3-State A A A A
640-1 Octal Bus Transceiver, 3-State, 48mA Sink Capability A
641 Octal Bus Transceiver, OC A A
641-1 Octal Bus Transceiver, OC, 48mA Sink Capability A
642 Octal Bus Transceiver, OC A A
642-1 Octal Bus Transceiver, OC, 48mA Sink Capability A
643 Octal True/Inverting Transceiver, 3-State A A
645 Octal Bus Transceiver, 3-State A
645-1 Octal Bus Transceiver, 3-State, 48mA Sink Capability A
646 Octal Bus Transceiver with Registers 1H 86 P P
647 Octal Bus Transceiver with Registers 1H 86
648 Octal Bus Transceiver with Registers 1H 86 P P
649 Octal Bus Transceiver with Registers 1H 86
651 Octal Bus Transceiver and Register, inverting, 3-State 2H 86
652 Octal Bus Transceiver and Register, Non-inverting, 3-State 2H 86
653 Octal Bus Transceiver and Register, Inverting, OC 2H 86
654 Octal Bus Transceiver and Register, Non-Inverting, OC 2H 86
655 Octal Buffer with Parity Generator-Checker A*
656 Octal Buffer with Parity Generator-Checker A*
657 Octal Bus Transceiver with Parity Generator-Checker A
670 4 x 4 Register File, 3-State A Q284 | Q2 84
673 16-Bit SIPO Shift Register 1H 86
674 16-Bit SIPO Shift Register 1H 86
675 16-Bit SIPO Shift Register with Serial Output Capability 1H 86
676 16-Bit SIPO Shift Register with Parallel Output Capability 1H 86
688 8-Bit Magnitude Comparator A A
764 Dual Port RAM Controller with DRAM Refresh 1H 86
765 Dual Port RAM Controlier without Latch 1H 86
779 8-Bit Counter A
784 8-Bit Serial Multiplier and Adder/Subtractor 1H 86
821 10-Bit Register, Non-Inverting 1H 86
822 10-Bit Register, Inverting 1H 86
823 9-Bit Register, Non-Inverting 1H 86
824 9-Bit Register, Inverting 1H 86
825 8-Bit Register, Non-Inverting 1H 86
826 8-Bit Register, Inverting 1H 86
827 10-Bit Buffer, Non-Inverting 1H 86
828 10-Bit Buffer, Inverting 1H 86
841 10-Bit Latch, Non-inverting 1H 86
842 10-Bit Latch, Inverting 1H 86
843 9-Bit Latch, Non-Inverting 1H 86
844 9-Bit Latch, Inverting 1H 86

*A Version. **B Version

[J FAST and HC/HCT data sheets are contained in separate publications. Please contact nearest Sales Office for more information.
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TECHNOLOGY SELECTION GUIDE (Continued)

DEVICE

NUMBER DESCRIPTION STD S LS FAST | HC 2 HCT
845 8-Bit Latch, Non-Inverting 1H 86
846 8-Bit Latch, Inverting 1H 86
861 10-Bit Transceiver, Non-inverting 1H 86
862 10-Bit Transceiver, Inverting 1H 86
881 Arithmetic Logic Unit/Function Generator 1H 86
882 32-Bit Look-Ahead Carry Generator : o : : 1H 86
1240 Octal Buffer, 3-State, Light Load 'F240 . SoA
1241 Octal Buffer, 3-State, Light Load 'F241 A
1242 Quad Transceiver, Inverting, 3-State, Light Load 'F242 A
1243 Quad Transceiver, 3-State, Light Load 'F243 A
1244 Octal Buffer, 3-State, Light Load 'F244 A
1245 Octal Bus Transceiver, 3-State, Light Load 'F245 1H 86
3037 Quad 2-Input 3082 Transmission Line Driver, NINV . A
3038 Quad 2-Input 3082 Transmission Line Driver, Non-Inverting, OC LA
3040 Dual 4-Input 3092 Transmission Line Driver, Non-Inverting A
30240 Octal 3082 Transmission Line Driver, Inverting, OC - 1H 86
30244  Octal 309 Transmission Line Driver, Non-Inverting, oc. . | | Hs8e
30245 Octal Transceiver, 3082 Tfansm!ssmn Lme Driver, Non-lnvemng, - 1H 86

ocC
30640 Octal Transceiver, 3082 Transmyss:on Line Driver, Inverting, OC | 1H 86

*A Version. **B Version

[ 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

The Function Cross Reference Guide is provided for customer reference only. It does not represent all the devices available from Signetics'

Logic Division.

Function Cross
Reference Guide

The device number given is a base number. Check the Number Cross Reference Guide for the complete part number and availability.

GATES
DEVICE DEVICE
FUNCTION NO. FUNCTION NO.
Inverters AND (Continued)
| Octal Inverter/Driver Dual 4-input 21
- Octal Driver, Non-inverting o -Dual 4-Input 4082
Octal Transceiver, Non-inverting o NOR
‘ Hex In-\r/ener » Inverting Quad 2-Input
Quad 2-Input
Hex Inverter, OC Quad 2-Input
Hex Inverter buffer/Driver, OC (30V) 06 snput.
Hex Inverter Schmitt Trigger 14 Quad
Hex Inverter Buffer/Driver, OC (15V) 16 Q:luu: ddyé-lnburt OC

| Hex Inverter (15V to TTL Levels)

Hex Inverter Unbutfered Outputs. aoeoUB | | [7P° 3"12F’“'
Hex Inverter Schmitt Trigger - : 40106 Dugl P
~ Dual Complementary Pair and lnverter. Un{ ; DPual put
NAND Dual 4-Input, with Strobe
Quad 2-Input 00 Dual 5-Input
Quad 2-Input, OC 01 8-Input
Quad 2-Input, OC 03 OR
Quad 2-Input, OC 26
Quad 2-Input NAND Buffer 37 8::3 2:293; 4351
Quad 2-Input NAND Buffer, OC 38 pL il
| Quad 2-Input NAND Driver, OC .
‘Quad 2-Input NAND' Driver, OC :
Triple 3-Input 10 Exclusive-OR
Dual 4-Input, Schmitt Trigger 13 Quad 86
Dual 4-Input 20 Quad 4030
Dual 4-Input NAND Buffer 40 Quad, OC 136
Dual 4-Input NAND Driver 140 Quad 4070
Dual 4-Input NAND Driver 3040 Quad Exclusive OR-NOR 135
8-Input 30
Quad 2-Input, Schmitt Trigger 132 g’::: sive-NOR 4077
P g:mt, Unbutfered Outputs kwﬁt}a e o usive OR-NOR 266
Dual 4-Input 4012 uad Exclusive - 135
Triple 3-input 4013 Combination gates
8-Input 4068 Expandable Dual 2-Wide 2-Input AND-OR-Invert 50
12-Input 134 Dual 2-Wide 2-Input AND-OR-Invert 51
13-Input 133 2-Wide 2-Input AND-OR-Invert 54
AND 4-2-3-2 Input AND-OR-Invert 64
Quad 2-Input 08 Dual 3-Input NOR Gate with Inverter 4000
Quad 2-Input 4081 Dual Complementary Pair and Inverter, Unbuﬁ‘emd 4007UB
Quad 2-Input, OC 09 Dual 2-Wide 2-input AND-OR-Invert 4085
Triple 3-Input, 1 4-Wide 2-input AND-OR-invert 4086

January 1986



Signetics Logic Products

Function Cross Reference Guide

DUAL FLIP-FLOPS

FUNCTION DEVICE NUMBER CLOCK EDGE SET CLEAR
D 74 I Low Low
D 4013 I HIGH HIGH
JK 73 s LoW
JK 76 = Low Low
JK 107 s Low
JK 109 I Low Low
JK 112 = Low Low
JK 113 T LowW
JK . 114 3= Low
JK 4027 I HIGH

[[] Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.

MULTIPLE FLIP-FLOPS

FUNCTION DEVICE NUMBER | RESET (LEVEL) |CLOCK EDGE OUTPUT
Quad D 173 HIGH I True
Quad D 175 Low I
Quad D : 40175 ow o
Quad' D'with Enable , V _an . J
Quad D, 3-State : - 4079 HIGH I
Quad D, 3-State 8T10 HIGH I
Hex D 174 LOW I
Hex D with Enable 378 I
Octal D 273 LOW I
Octal D, 3-State 374 I
Octal D with Enable 377 I
Octal D, 3-State 53 E
Octat D, 3-State 564 : 7
Octal D, 3-State - : . 574 oy
Octal D, 3-State : - 40374 =
Octal D, 3-State 8TS806 I
Octal D, 3-State 8TS808 I
Octal D, 3-State, MOS Compatible Outputs 364 I
OTHER REGISTERS, REGISTER FILES
FUNCTION DEVICE NUMBER | BITS | SERIAL ENTRY | PARALLEL ENTRY* | CLOCK
Quad 2 Port 298 2D (mux)

Quad 2 Port L . 398
Quad 2 Port : - 399
- 10-Bit, Non-Inverting ... 5
10-Bit, Inverting S ‘ 820

2D (mux)
- 2D (mux)

2D

9-Bit, Non-inverting ’ i 823 ‘ . 20
9-Bit, Inverting 824 1 9 2D
8-Bit, Non-inverting : : 8256 1 8 e 2D
8-Bit, Inverting ~ 826 8 ‘ 20
Register File, OC 170 4x4 4A
Multiple Port Register File, 3-State 172 16 3D (mux)
4 x 4 Register File, 3-State 670 4x4 4A

16 x5 FIFO, 3-State 225 5 58
4x 16 FIFO 40105 4 Db 45

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

[ Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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SHIFT REGISTERS

DEVICE SERIAL PARALLEL

FUNCTION NUMBER BITS ENTRY ENTRY CLOCK
Serial In/Serial Out Shift Register 91 8 Da and Dg I
Serial In/Serial Out Shift Right 4006 (2x4)(2x5) D T
Serial In/Serial Out Shift Right 4031 64 Da + Dg o
Dual Serial In/Serial Out Shift Right, 3-State 4517 (4x16) D I
Quad Serial In/Serial Out Shift Right 4731 64 D T
Serial In/Serial Out Variable Length Shift Right 4557 1 to 64 Da+Dg Jand L
Serial In/Serial Out Shift Right, 3-State 4094 8 D I
Parallel In/Serial Out 674 16 D 165 T
Serial In/Serial/Parallel Out 675 16 D L
Serial/Parallel In/Serial Out 676 16 D 165 L
Parallel/Serial In/Serial Out Shift Right 94 4 D 2x4A (mux) I
Parallel/Serial In/Serial Out Shift Right 165 8 D 8A I
Parallel/Serial In/Serial Out Shift Right 166 8 D 8s I
Parallel/Serial In/Serial Out Shift Right 195 4 J, K 4S I
Parallel/Serial In/Serial Out Shift Right 199 8 J, K 8S I
Parallel/Serial In/Serial Out Shift Right 597 8 D 8s J
Parallel/Serial In/Serial Out Shift Right 4014 8 D 88 I
Parallel/Serial In/Serial Out Shift Right 4021 8 D 8A I
Parallel/Serial In/Serial Out Shift Right 8274 10 D 108 L
Parallel/Serial In/Serial Out Shift Right, 3-State 598 8 S0, S1 88 T
Serial In/Parallel Out Shift Right 164 8 Do and Dy I
Serial In/Parallel Out Shift Right, with Reset 8273 10 D Lor I
Dual Serial in/Parallel Out Shift Right 4015 4 D T
Serial In/Paraliel Out, 3-State 595 8 D g
Serial In/Parallel Out, OC 596 8 D T
Serial In/Paraliel Qut 673 16 D T
Parallel In/Serial In/Parallel Out Shift Right 95 4 D 5A LT
Parallel In/Serial In/Parallel Out Shift Right 96 5 D 5A I
Parallel In/Serial In/Parallel Out Shift Right 40195 4 J K 48 I
Parallel In/Serial In/Parallel Out Shift Right 8271 4 D 4S8 T
Parallel In/Serial In/Parallel Out Shift Right 82S71 4 D 48 L
Parallel in/Serial In/Parallel Out Shift Right 4035 4 J, K 48 I
Parallel In/Serial In/Parallel Out Shift Right, 3-State 295 4 D 4S8 T
Parallel In/Serial In/Parallel Out Shift Right, 3-State 395 4 D 4S8 T
Parallel In/Serial In/Parallel Oqt Shift Right, 3-State 322 8 Do + Dy 88 (I/0) I
Parallel In/Serial In/Parallel Out Bidirectional 194 4 Dr, D 48 I
Parallel In/Serial In/Parallel Out Bidirectional 198 8 Dr, D, 8s g
Parallel In/Serial In/Parallel Out Bidirectional 40194 4 Dr, D, 48 I
Parallel In/Serial In/Paraliel Out Bidirectional, 3-State 299 8 Dr, D, 88 i
Parallel In/Serial in/Parallel Out Bidirectional, 3-State 323 8 Dr, Dy 8S (1/0) I
Parallel In/Serial in/Parallel Out Bidirectional, 3-State 40194 4 Dr, D 48 I
4-Bit Shifter, 3-State 350 4 4A

S = Synchronous, A = Asynchronous

[C] Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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LATCHES
COMMON CLEAR ENABLE INPUT

FUNCTION DEVICE NUMBER (LEVEL) (LEVEL) OUTPUT
Quad D 75 2 (H) True, Comp
Quad D 375 2 (H) True, Comp
Quad D 4042 2 (H) 1 True
Quad SR 279 True
Quad SR, 3-State 4043 .
Quad SR, 3-State 4044 e ~
Dual 4-Bit Transparent 116 LOW 2 (L) True
Dual 4-Bit Addressable 256 LOW 1(L) True
Dual 4-Bit, Strobed 4508 HIGH 1L  True
Dual 8-Bit 604 o True
Dual 8-Bit a - 605 True
6-Bit (2-Bit and 4-Bit) 8T3404 1L Comp
8-Bit Addressable 259 LOW 1 (H) True
8-Bit Addressable 4724 - HIGH 1 True
8-Bit Addressable 9334 LOW 1) True
8-Bit, Non-inverting 845 Low 1H) | True
8-Bit, inverting | Comp

9-Bit, Non-Inverting
9-Bit, Inverting -
10-Bit, Non-Inverting

LOW

10-Bit, Inverting

Octal, 3-State

Octal inverting, 3-State

Octal Transparent, Bidirectional

Octal Transparent, Bidirectional -

Octal Transparent, inverting, 3-State L
Octal Transparent, 3-State
Octal Transparent, 3-State

Muitimode Buffered

Octal, 3-State with MOS Compatlble Outputs
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MULTIPLEXERS
FUNCTION DEVICE NUMBER | ENABLE INPUT (LEVEL) | SELECT INPUTS OUTPUT
Quad 2-Input 157 1) 1 True
Quad 2-Input 158 1) 1 True
298 Clocked 'L 1 True, Latched
i 1H) 1 !
1H 1
2
Quad 2- Input 2
Quad 2-Input 1
Quad 2-Input, 3-State 1
Quad 2-Input, 3-State 1
Quad 2-input, OC 2
Dual 4-Input 2 (L) 2
Dual 4-Input 2 2
Dual 4-Input 2 True, Comp
" Dual 4-Input 2L 2 True
Dual 4-Input, 3-State 2 True
Dual 4-Input, 3-State 2 2 Comp
8-Input 1 (L) 3 True, Comp
8-Input 1() 3 True, Comp
8-Input, 3-State 1 True, Comp
B-input; 3-State 1L 8 | True, Latched
8-Input, 3-State 2 L) .8 - | True, Latched
. B-Input, 3-State 1) a3 True
16-Input 1(L) 4 Comp
ANALOG MULTIPLEXERS/DEMULTIPLEXERS AND SWITCHES
FUNCTION FUNCTION

DEVICE NUMBER

DEVICE NUMBER

Triple 2-Channel Mux/Demux
-Dual 4:Channel Mux/Demux
e-Channel Mux/Demux
16-Channel Mux/Demux

Quad Bilateral Switches

[7] Function not contained in this manual.
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" Quad Bilateral Switches

Quad Bilateral Smtchés

8-Channei Analog Mux/Demux with |

Latch -
Dual whanue! Analog Mux/Demux
with Latch :

Triple 2~Channs} Analog Mux/Demux
with Latch !

Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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COUNTERS
FUNCTION DEVICE NUMBER MODULUS PARALLEL ENTRY | PRESETTABLE | CLOCK EDGE
Asynchronous 90 2x5 T
Asynchronous 290 2x5 T
Asynchronous 92 2x6 T
Asynchronous 93 2x8 T
Asynchronous 293 2x8 T
Asynchronous 176 2x5 A X T
Asynchronous 177 2x8 A X T
Asynchronous 197 2x8 A X T
Asynchronous 290 2x5 LT
Asynchronous 293 2x8 T
Asynchronous 390 2x5 T
Asynchronous 393 2x8 T
Asynchronous 490 2x5 T
Asynchronous 4020 12 T
Asynchronous 4024 7 B
Asynchronous 4040 14 T
Asynchronous with Oscillator 4060 14
Synchronous 160 10 S X I
Synchronous 161 16 S X I
Synchronous 162 10 S X I
Synchronous 163 16 S X I
Synchronous 4256 16 A Jor L
Synchronous 40161 16 S X I
Synchronous 40163 16 S X I
Synchronous (Dual) 4518 10 Jor L
Synchronous (Dual) 4520 16 Jor L
Up/Down 168 10 S X I
Up/Down 169 16 S X I
Up/Down 190 10 A X J
Up/Down 191 16 A X I
Up/Down 192 10 A X I
Up/Down 193 16 A X I
Up/Down 269 8 S X I
Up/Down 4029 10, 16 A X a5
Up/Down 4510 10 A X I
Up/Down 4516 16 A X I
Up/Down 40193 16 A X I
Up/Down, 3-State 568 10 S X I
Up/Down, 3-State 569 16 S X I
Up/Down, 3-State 579 8 S(1/0) X J
Up/Down, 3-State 779 8 S(1/0) X I
Frequency Divider 4059 Programmable 3 I
to 15,999
Johnson 4017 10 Jor L
Johnson 4018 5 A
Johnson 4022 8 Jor L

S = Synchronous A = Asynchronous

] Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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TRI-STATE BUFFERS, DRIVERS AND TRANSCEIVERS

FUNCTION DEVICE NUMBER OUTPUT

Quad Buffer 125 True
Quad Buffer 126 True
Quad Bus Driver 8T09

Quad Bus Transceiver 242 Comp
Quad Bus Transceiver 243 True
Quad Bus Transceiver 1242 Comp
Quad Bus Transceiver 1243 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 8796 Comp
Hex Buffer 8T97 True
Hex Inverter 8798 Comp
Hex Buffer 40097 True
Hex Buffer 40098 Comp
Octal Buffer 240 Comp
Octal Buffer 241 True
Octal Buffer 244 True
Octal Buffer 40240 Comp
Octal Buffer 40244 True
Octal Buffer 540 Comp
Octal Buffer 541 True
Octal Buffer 1240 Comp
Octal Buffer 1241 True
Octal Buffer 1244 True
Octal Buffer with rarity 455 Comp
Octal Buffer with Parity 456 True
Octal Buffer with Parity Generator-Checker 655 Comp
Octal Buffer with Parity Generator-Checker 656 True
Octal Transceiver 245 True
Octal Transceiver 545 True
Octal Transceiver with IEEE-488 Termination Resistors 588 True
Octal Transceiver 620 Comp
Octal Transceiver 622 Comp
Octal Transceiver 640, 640-1 Comp
QOctal Transceiver 643 True, Comp
Octal Transceiver 645, 645-1 True
Octal Transceiver 651 Comp
Octal Transceiver 652 True
Octal Bus Transceiver with Parity Generator-Checker 657 True
Octal Transceiver 1245 True
Octal Transceiver 40245 True
Octal Transceiver 8T125 Comp
Octal Transceiver/Register 646 True
Octal Transceiver/Register 648 Comp
10-Bit Buffer 827 True
10-Bit Buffer 828 Comp
10-Bit Transceiver 861 True
10-Bit Transceiver 862 Comp
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LEVEL TRANSLATORS

FUNCTION

DEVICE NUMBER

Hex Inverting Buffer, Up to 15V Input, TTL Level Output
Hex Non-Inverting Buffer, Up to 15V Input, TTL Level Output
Quad Voltage Translator, 3-State, TTL Input, 15V Output
Quad Transceiver, MOS/CMOS to TTL
Quad Transceiver, MOS/CMOS to TTL

4049
4050
4104
8T26
8728

PRIORITY ENCODERS

FUNCTION

DEVICE NUMBER

INPUT ENABLE (LEVEL)

INPUT/OUTPUT (LEVEL)

8-t0-3
8-t0-3
10-to-4 (BCD)

148
4532
147

LOW
HIGH

Active-LOW
Active-HIGH
Active-LOW

[C] Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.

DECODERS/DEMULTIPLEXERS

FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE (LEVEL) OUTPUT (LEVEL)

Dual 1 of 4 139 2+2 1 (L)+1 (L) 4 (L)+4 (L)
Dual 1 of 4 155 2 2 (L)+1 (L), 1 (H) 4 (L)+4 (L)
Dual 1 of 4 156 2 2 (L)+1 (L), 1 H 4 (L)+4 (L)
Dual 1 of 4 539 2+2 1L +1(L) 4 (H)y+4 (H)
Dual 1 of 4 4555 2+2 1TL+1QL 4 (H)
Dual 1 of 4 4556 2+2 1L +1 (L) 4 (L)
1of 8 138 3 2 (L), 1 (H) 8 (L)

1 of 8 82S50 4 (BCD) 8 (L)
10f8 538 3 2L, 2H 8 (H)

1 of 10 42 4 (BCD) 10 (L)

1 of 10, OC 45 4 (BCD) 10 (L)

1 of 10, OC 145 4 (BCD) 10 (L)

1 of 10, OC 445 4 (BCD) 10 (L)

1 of 10 537 4 1 (L), 1 (H) 10 (H)

1 of 10 4028 4 (BCD) 10 (H)

1 of 10 9301 4 (BCD) 10 (L)

1 of 10 82852 4 (BCD) 10 (L)

1 of 16 154 4 2 (L 16 (L)

1 of 16 4514 4 (Latched) 1 (L) 16 (H)

1 of 16 4515 4 (Latched) 1(L) 16 (L)
BCD to 7 Segment Decoder/Driver 4511 4 (Latched) 1) 7 H
BCD to 7 Segment Decoder/Driver 4543 4 (Latched) 7 (H)
Octal with Address Latches and 547 3 1(),2H 8 (L)
Acknowledge

Octal with Acknowledge 548 3 2 (), 2H 8 (L)
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BUFFERS, DRIVERS AND RECEIVERS

FUNCTION DEVICE NUMBER OUTPUT
Quad 2-Input NAND Buffer 37
Quad 2-input NOR Buffer 128
Quad Buffer . 40414 True, Comp
Hex Buffer 4049 Comp
Hex Buffer 4050 True
Strobed Hex Inverter/Buffer 4502 Comp
Dual 4-Input NAND Buffer 40
Dual 4-Input NAND Line Driver 140
Dual 4-Input NAND Driver 3040
Dual Line Driver (AND/OR) 8T13
Dual EIA-232B/MIL Line Driver 8T15 Comp
Dual EIA-232B/MIL Receiver 8T16
Dual Line Driver for IBM 360/370 Interface 8T23
Dual Line Receiver for IBM 360/370 Interface 8T24
Hex Bus Receiver (DM8837) 8T37
OPEN COLLECTOR, BUFFERS, DRIVERS, AND TRANSCEIVERS
FUNCTION DEVICE NUMBER OUTPUT
Quad Bus Transceiver 8T38
Quad Bus Transceiver 8T26 Comp
Quad Bus Transceiver 8T28 True
Quad 2-Input NAND Buffer 38
Quad 2-Input NAND Driver 3037
Quad 2-Input NAND Driver 3038
Hex Inverter 05 Comp
Hex Inverter/Driver 06 Comp
Hex Buffer/Driver 07 True
Hex Buffer/Driver 16 Comp
Hex Buffer/Driver 17 True
Octal Inverter/Driver 30240 Comp
Octal Driver, Non-inverting 30244 True
Octal Transceiver, Non-inverting 30245 True
Octal Transceiver, Inverting 30640 Comp
Octal Transceiver 621 True
Octal Transceiver 623 True
Octal Transceiver 641, 641-1 True
Octal Transceiver 642, 642-2 Comp
Octal Transceiver and Registers 647 True
Octal Transceiver and Registers 649 Comp
BCD to Decimal Decoder/Driver 45 Active-LOW
BCD to Decimal Decoder/Driver 145 Active-LOW

[J Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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MULTIVIBRATORS AND PHASE LOCKED LOOPS COMPARATORS
FUNCTION r?l.lED)I"BcEEH FUNCTION DEVICE NUMBER
4-Bit Comparator 85
Monostable Multivibrator 121 4-Bit Comparator 4585
Dual Retriggerable Monostable Multivibrator 123 5-Bit Comparator 9324
Dual Monostable Multivibrator 221 8-Bit Comparator 521
Dual Retriggerable Monostable Mumvnbrator 423 8-Bit Comparator 688
‘Dual Monostable Multivibrator 4528
Dual Retriggerable Monostable Multivibrator | 4538 PARITY
Monostable/Astable Multivibrator . 4047
Digital Phase Locked Loop Fiter 297 FUNCTION DEVICE NUMBER
Phase Locked Loop 4048 8-Bit Odd/Even Parity Checker 180
8-Bit Parity Generator/Checker 8262
8-Bit Parity Generator/Checker 82562
ARITHMETIC FUNCTIONS 9-Bit Odd/Even Parity Generator/Checker 280
DEVICE 18-Bit Parity Generator/Checker 4531
FUNCTION NUMBER
4-Bit Binary Full Adder, Ripple Carry 83 SPECIAL FUNCTIONS
4-Bit Binary Full Adder, Fast Carry 283
4-Bit Binary Full Adder 4008 FUNCTION DEVICE NUMBER
4-Bit BCD Full Adder 82582 Dual Port BAM. Controller with . 764 |
4-Bit ALU 181 Dynamic Memory Refresh .
ALU/Function Generator 881 Duat Port RAM Controller w:thout LﬂtCh 765
4-Bit ALU 82583 8-Bit Serial Multiplier with Adder/ | 784
Look Ahead Carry Generator 182 Subtractor
Look Ahead Carry Generator 882 IEC/IEEE Bus Interface 4738
Frequency Synthesizer 4750
A.C. Motor Control Circuit o 4752
18-Element Bar Graph LCD Driver 4754

] Function not contained in this manual. Please check Technology Selection Guide for appropriate technology — FAST or CMOS.
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Ordering
Information

Signetics commercial TTL products are generally available in both standard dual-in-
line and surface mounted options. The ordering code specifies temperature range,
device number, and package style as shown below. For commercial product, the
standard temperature range is 0-70°C. Available package options are shown on
individual data sheets in the ''Ordering Code"' block. For surface mounted devices
the S.O. plastic dual-in-line package is supplied up to and including 28 pins. Above
28 pins, the plastic leaded chip carrier is utilized.

A wide variety of functions and package options is available for military products.
Information on military products is available from the nearest Signetics sales office,
sales representative, or authorized distributor. The Signetics Military Products Data
Manual contains specifications, package, and ordering information for all military-
grade products.

ORDERING CODE EXAMPLES

N 7415244 N
N 8T95 D
N 3001 N
N 74LS764 A
I—Package Style
Device Number
Temperature Range
TEMPERATURE DEVICE
RANGE NUMBER PACKAGE STYLE
= i 74XX N = Plastic DIP
= gg’n"”;em'a' 74LSXX D = Plastic S.O. DIP
0°C gto 70°C 748XX (surface mounted)
8TXX etc. A = Plastic Leaded Chip Carrier

S = Military Range

_55°C to 125°C See Military Products Data Manual
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SIGNETICS LOGIC PRODUCTS
QUALITY

Signetics has put together a winning process
for manufacturing Logic Products. Our stan-
dard is zero defects, and current customer
quality statistics demonstrate our commit-
ment to this goal.

The products produced in the Standard Prod-
ucts Division must meet rigid criteria as de-
fined by our design rules and as evaluated
with a thorough product characterization and
quality process. The capabilities of our manu-
facturing process are measured and the re-
sults evaluated and reported through our
corporate-wide QA05 data base system. The
SURE (Systematic Uniform Reliability Evalua-
tion) program monitors the performance of
our product in a variety of accelerated envi-
ronmental 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

Quality and reliability must begin with design.
No amount of extra testing or inspection will
produce reliable ICs from a design that is
inherently unreliable. Signetics follows very
strict design and layout practices with its
circuits. To eliminate the possibility of metal
migration, current density in any path cannot
exceed 2x 10° A/cm?. Layout rules are fol-
lowed to minimize the possibility of shorts,
circuit anomalies, and SCR type latch-up
effects. Numerous ground-to-substrate con-
nections are required to ensure that the entire
chip is at the same ground potential, thereby
precluding internal noise problems.

PRODUCT CHARACTERIZATION

Before a new design is released, the charac-
terization phase is completed to ensure that
the distribution of parameters resulting from
lot-to-lot variations is well within specified
limits. Such extensive characterization data
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also provides a basis for identifying unique
application-related problems which are not
part of normal data sheet guarantees. Char-
acterization takes place from -55°C to
+125°C and at +10% supply voltage.

QUALIFICATION

Formal qualification procedures are required
for all new or changed products, processes
and facilities. These procedures ensure the
high level of product reliability our customers
expect. New facilities are qualified by corpo-
rate groups as well as by the quality organiza-
tions of specific units that will operate in the
facility. After qualification, products manufac-
tured by the new facility are subjected to
highly accelerated environmental stresses to
ensure that they can meet rigorous failure
rate requirements. New or changed process-
es are similarly qualified.

QAO05 - QUALITY DATA BASE

REPORTING SYSTEM

The QAO5 data reporting system collects the
results of product assurance testing on all
finished lots and feeds this data back to
concerned organizations where appropriate
action can be taken. The QAO5 reports EPQ
(Estimated Process Quality) and AOQ (Aver-
age Outgoing Quality) results for electrical,
visual/mechanical, hermeticity, and docu-
mentation audits. Data from this system is
available on request.

THE SURE PROGRAM

The SURE (Systematic Uniform Reliability
Evaluation) program audits/monitors prod-
ucts from 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 program has two major functions:
Long-term accelerated stress performance
audit and a short-term accelerated stress
monitor. In the case of Logic products, sam-

ples are selected that represent all generic
product groups in all wafer fabrication and
assembly locations.

THE LONG-TERM AUDIT

One hundred devices from each generic fami-

ly are subjected to each of the following

stresses every eight weeks:

® High Temperature Operating Life:
Ty = 150°C, 1000 hours, static biased or
dynamic operation, as appropriate (worst
case bias configuration is chosen)

® High Temperature Storage: T, = 150°C,
1000 hours

® Temperature Humidity Biased Life: 85°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 (15psig, 121°C, 100% saturated
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 moided
package by pin count and frame type. Fifty-
piece samples are run on each stress, pres-
sure pot to 96 hours, thermal shock to 300
cycles.

SURE REPORTS

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

Many customers use this information in lieu of
running their own qualification tests, thereby
eliminating time-consuming and costly addi-
tional testing.
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RELIABILITY ENGINEERING

In addition to the product performance moni-
tors encompassed in the corporate SURE
program, Signetics' Corporate and Division
Reliability Engineering departments sustain a
broad range of evaluation and qualification
activities.

Included in the engineering process are:

® Evaluation and qualification of new or
changed materials, assembly/wafer-fab
processes and equipment, product
designs, facilities and subcontractors.

® Device or generic group failure rate
studies.

® Advanced environmental stress
development.

® Failure mechanism characterization and
corrective action/prevention reporting.

The environmental stresses utilized in the
engineering programs are similar to those
utilized for the SURE monitor; however, more
highly-accelerated conditions and extended
durations typify the engineering projects. Ad-
ditional stress systems such as biased pres-
sure pot, power-temperature cycling, and cy-
cle-biased temperature-humidity, are also in-
cluded in the evaluation programs.

FAILURE ANALYSIS

The SURE Program and the Reliability Engi-
neering Program both include failure analysis
activities and are complemented by corpo-
rate, divisional and plant failure analysis de-
partments. These engineering units provide a
service to our customers who desire detailed
failure analysis support, who in turn provide
Signetics with the technical understanding of
the failure modes and mechanisms actually
experienced in service. This information is
essential in our ongoing effort to accelerate
and improve our understanding of product
failure mechanisms and their prevention.

ZERO DEFECTS PROGRAM

In recent years, United States industry has
increasingly demanded improved product
quality. We at Signetics believe that the
customer has every right to expect quality
products from a supplier. The benefits which
are derived from quality products can be
summed up in the words, lower cost of
ownership.
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Those of you who invest in costly test equip-
ment and engineering to assure that incoming
products meet your specifications have a
special understanding of the cost of owner-
ship. And your cost does not end there; you
are also burdened with inflated inventories,
lengthened lead times and more rework.

SIGNETICS UNDERSTANDS
CUSTOMERS' NEEDS

Signetics has long had an organization of
quality professionals, inside all operating un-
its, coordinated by a corporate quality depart-
ment. This broad decentralized organization
provides leadership, feedback, and direction
for achieving a high level of quality. Special
programs are targeted on specific quality
issues. For example, in 1978 a program to
reduce electrically defective units for a major
automotive manufacturer improved outgoing
quality levels by an order of magnitude.

In 1980 we recognized that in order to
achieve outgoing levels on the order of
100PPM (parts per million), down from an
industry practice of 10,000PPM, we needed
to supplement our traditional quality programs
with one that encompassed all activities and
all levels of the company. Such unprecedent-

ed low defect levels could only be achieved
by contributions from all employees, from the
R and D laboratory to the shipping dock. Iin
short, from a program that would effect a total
cultural change within Signetics in our attitude
toward quality.

QUALITY PAYS OFF FOR OUR
CUSTOMERS

Signetics' dedicated programs in product
quality improvement, supplemented by close
working relationships with many of our cus-
tomers, have improved outgoing product
quality more than twenty-fold since 1980.
Today, many major customers no longer test
Signetics circuits. Incoming product moves
directly from the receiving dock to the produc-
tion line, greatly accelerating throughput and
reducing inventories. Other customers have
pared significantly the amount of sampling
done on our products. Others are beginning
to adopt these cost-saving practices.

We closely 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 custom-
ers report a significant improvement in overall
quality (see Figure 1).

Defective Parts Million
in Thousands per

120

108 |~
96 |-
84 |-
72 |
60 f—
48
36 |—
24 —

12 —

1 | |

1979 1980 1981

Figure 1. Signetics Quality Progress

1982 1983 1984 1985

OPO1190S
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1980 1981

Figure 2. Performance To Schedule On-Time Delivery

1982 1983 1984
0P01201S

At Signetics, quality means more than work-
ing circuits. It means on-time delivery of the
right product at the agreed upon price (see
Figure 2).

ONGOING QUALITY PROGRAM
The quality improvement program at
Signetics is based on ""Do it Right the First
Time'". The intent of this innovative program
is to change the perception of Signetics'
employees 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 all technical and
administrative functions equally.

This program extends into every area of the
company, and more than 40 quality improve-
ment teams throughout the organization drive
its ongoing refinement and progress.
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Key components of the program are the
Quality College, the '"Make Certain" Pro-
gram, Corrective Action Teams, and the Error
Cause Removal System.

The core concepts of doing it right the first

time are embodied in the four absolutes of

quality:

1. The definition of quality is conformance
to requirements.

2. The system to achieve quality improve-
ment is prevention.

3. The performance standard is zero de-
fects.

4. The measurement system is the cost of
quality.

QUALITY COLLEGE

Almost continuously in session, Quality Col-
lege is a prerequisite for all employees. The
intensive curriculum is built around the four
absolutes of quality; colleges are conducted
at company facilities throughout the world.

""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 attention of
management and administrative personnel on
error prevention, beginning with each employ-
ee's own actions.

This program promotes defect prevention in
three ways: by educating employees as to the
impact and cost of administrative errors, by
changing attitudes from accepting occasional
errors to one of accepting a personal work
standard of zero defects, and by providing a
formal mechanism for the prevention of er-
rors.

CORRECTIVE ACTION TEAMS
Employees with the perspective, knowledge,
and necessary skills to solve a problem are
formed into ad hoc groups called Corrective
Action Teams. These teams, a major force
within the company for quality improvement,
resolve administrative, technical and manu-
facturing problems.

ECR SYSTEM (ERROR CAUSE
REMOVAL)

The ECR System permits employees to re-
port to management any impediments to
doing the job right the first time. Once such
an impediment is reported, management is
obliged to respond promptly with a corrective
program. Doing it right the first time in all
company activities produces lower cost of
ownership through defect prevention.

VENDOR CERTIFICATION
PROGRAM

Our vendors are taking ownership of their
own product quality by establishing improved
process control and inspection systems. They
subscribe to the zero defects philosophy.
Progress has been excellent.
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Through intensive work with vendors, we
have improved our lot acceptance rate on
incoming materials as shown in Figure 3.
Simultaneously, waivers of incoming material
have been eliminated.

MATERIAL WAIVERS

1985- 0
1984- 0
1983- 0
1982- 2
1981 -134

Higher incoming quality material ensures
higher outgoing quality products.

QUALITY AND RELIABILITY
ORGANIZATION

Quality and reliability professionals at the
divisional level are involved with all aspects of
the product, from design through every step
in the manufacturing process, and provide
product assurance testing of outgoing prod-
uct. A separate corporate-level group pro-
vides direction and common facilities.
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® Manufacturing quality control

® Product assurance testing

® Laboratory facilities - failure analysis,
chemical, metallurgy, thin film, oxides

® Environmental stress testing

® Quality and reliability engineering

® Customer liaison

COMMUNICATING WITH EACH
OTHER

For information on Signetics' quality pro-
grams or for any question concerning product
quality, the field salesperson in your area will
provide you with the quickest access 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
manual.

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

2-6

® Provide us with one informed contact
within your organization. This will
establish 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
performance.
Provide us with as much specific data
on the problem as soon as possible to
speed analysis and enable us to take
corrective action.
® An advance sample of the devices in
question can start us on the problem
resolution before physical return of
shipment.

This team work with you will allow us to
achieve our mutual goal of improved product
quality.

MANUFACTURING: DOING IT
RIGHT THE FIRST TIME

In dealing with the standard manufacturing
flows, it was recognized that significant im-
provement would be achieved by 'doing
every job right the first time'’, a key concept
of the quality improvement program. During
the development of the program many pro-
found changes were made. Figure 4, Logic
Products Generic Process Flow, shows the
result. Key changes included such things as
implementing 100% temperature testing on
all products as well as upgrading test han-
dlers to insure 100% positive binning. Some
of the other changes and additions were to
tighten the outgoing QA lot acceptance crite-
ria to the tightest in the industry, with zero
defect lot acceptance sampling across all
three temperatures.

The achievements resulting from the im-
proved process flow have helped Signetics to
be recognized as the leading Quality supplier
of Logic products. These achievements have
also led to our participation in several Ship-to-
Stock programs, which our customers use to
eliminate incoming inspection. Such pro-
grams reduce the user cost of ownership by
saving both time and money.
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WAFER
FABRICATION

o 2 SCANNING ELECTRON MICROSCOPE CONTROL

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.

o 2. DIE SORT VISUAL ACCEPTANCE
Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break
operation. Defects such as smears and bonding pads are included in the lot

acceptance criteria.

[« TR, PRE-SEAL VISUAL ACCEPTANCE
Product is inspected (o delem any damage incurred at the die attach and wire bonding stations. Defects such
as and ball bonds are included in the lot acceptance criteria.

o STABILIZATION BAKE PRECONDITIONING

Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices. It also

ensures an optil plastic seal to enh Hermetic devices are baked to ensure the
imination of any ining cavity
[e] TEMPERATURE CYCLING
Using MIL-STD-883 Method 1010.1 Condition C devices are cycled from cold to hot temperatures imposing a
very severe stress which weakens loose bonds and p ge seals without good devices. A
loosened bond is later detected during 100% electrical tests.
—
o SEAL TESTS
'__1 Hermetic package seal integrity is ensured by 100% gross leak testing.
o O, 100% ELECTRICAL TEST

Every device is tested for functional and AC/DC parameters at high temperature with guard bands to assure
performance to data sheet limits.

----------------------- BURN IN (SUPR Il LEVEL B OPTION)
Devices are burned in for 21 hours at 155°C maximum junction temperature.

o——o0

----------------------- SYMBOL
Devices are marked with the Signetics logo, device number and date code or custom symbol per individual
specification requirements.

----------------------- VISUAL
All products are 100% visually i per the requil

or

o——oO

100% PRODUCTION ELECTRICAL TESTING

Every device is tested for functional and AC/DC parameters at 25°C with guard bands to assure
performance to data sheet limits.

O e FINAL QUALITY ASSURANCE GATE

The final QA i i that the ifi ical and ical AQL's have been met.
Every shipment is sealed and identified by QA personnel.

NOTE: The items on this flowchart do not all happen in the same sequence for all products.

Figure 4. Logic Products Generic Process Flow
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As time goes on the drive for a product line
that has Zero Defects will grow in intensity.
These efforts will provide both Signetics and
our customers with the ability to achieve the
mutual goal of improved product quality.

The Logic Products Quality Assurance de-
partment has monitored PPM progress, which
can be seen in Figure 5. We are pleased with
the progress that has been made, and expect
to achieve even more impressive results as
the procedures for accomplishing these tasks
are fine tuned.

The real measure of any quality improvement
program is the result that our customers see.
The meaning of Quality is more than just
working circuits. It means commitment to On
Time Delivery at the Right Place of the Right
Quantity of the Right Product at the Agreed
Upon Price.

January 1986
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Figure 5. Logic Products AOQ (Average Outgoing Quality)
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Effective January 1, 1985, this section has
been superseded by the 1985 Military Prod-
ucts Data Manual. Information regarding this
manual can be obtained from the Military
Division in Sacramento. (916) 925-6700.

MILITARY STANDARD

PRODUCTS

The Signetics Military product line offering

includes JAN Qualified Class S and B, and

Class B vendor standard products. These

products are designed to offer our customers

the optimum of quality, reliability, delivery and

cost. The benefits of these products provide

our customers:

® Industry-wide standardization.

® Fewer custom specifications.

©® Cost savings associated with larger
lots.

© Better lead times by reducing
specification negotiation time and
allowing off-the-shelf procurement.

® Industry standard marking.

JAN QUALIFIED PRODUCT

JAN qualified product is offered to give our
customers the highest quality and reliability.
The JAN processing levels (Class S and B)
are a result of the Governments product
standardization programs, and our JAN pro-
duction lines are certified by the qualifying
activity, the Defense Electronics Supply Cen-
ter (DESC). Signetics strongly recommends
the use of JAN product which is listed on the
MIL-M-38510 Qualified Products List (QPL).

JAN qualified products are fabricated, assem-
bled, tested, and inspected in U.S. Govern-
ment certified facilities in Sunnyvale, Califor-
nia (wafer fab), Orem, Utah (wafer fab, as-
sembly), and in Sacramento, California (burn-
in, test, quality conformance inspection).

Testing and inspection to MIL-M-38510 is
monitored by resident Government Source
Inspection (GSI) personnel representing the
Defense Contract Administration Services
(DCAS).

DESC prohibits any customer imposed addi-
tions, deviations, omissions, or waivers on
procurement of JAN products. Product must
conform completely to Government specifica-
tions prior to shipment and is verified by
Signetics Quality Control. A Certificate of
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Conformance and Procurement Traceability
is supplied with each lot shipped.

JAN qualified products are listed in QPL-
38510, issued periodically by DESC. For cur-
rent QPL information, customers may contact
their local sales representative, Military Mar-
keting in Sacramento, or directly with DESC-
EQM at (513) 296-6355. The JAN products
listed herein should be considered valid only
on its date of publication.

These categories of product conform to Qual-
ity Levels A and B of MIL-HDBK-217
(mq=0.5 Class S, 1.0 for Class B).

The example at the bottom of this page
illustrates the part numbering system for JAN
product, the part number is per MiL-M-38510.

SIGNETICS CLASS B

STANDARD PRODUCT (RB)
Signetics Class B Standard product is offered
for use when no JAN product is qualified on
the QPL, DESC Drawing product is not avail-
able, or when program requirements allow the
use of vendor standard product.

Class B standard product conforms to MiL-
STD-883, general provisions Paragraph 1.2.1
(and its sub-paragraphs), except where not-
ed. (See Product Noncompliance Section of
Military Data Book and/or Hand Book). No
other claims, expressed or implied, are made
of equivalence to JAN product or to MIL-M-
38510. Signetics compliant product also con-
forms with JEDEC Publication 101, except for
marking content.

J M38510 / 337 01 B E A

3-3

Electrical test requirements are as stated in

the most current Signetics Military Data

Manual only.

©® 100% final electrical tests inciude all
Data Manual parameter limits, test
conditions, and temperatures
applicable to Subgroups 1, 2, 3, 7,
and 9 of MIL-STD-883, Method 5004
for digital products, or to Subgroups
1, 2, 3, 4, and 9 for Linear Products.

® Group A sample electrical inspection
tests include all final electrical
subgroups as well as all other Data
Manual parameters with specified
minimum or maximum limits.

©® End point electrical tests used for
QCI inspection sampling (Groups C
and D) are those Data Manual
parameter limits, test conditions, and
temperatures applicable to Group A
Subgroups 1, 2, and 3 per MIL-STD-
883, Method 5005, or to Subgroup 1
for Linear Products.

Data Manual parameters which have no
specified minimum or maximum limits (typical
performance only) are not tested. Parameters
which have limits specified at 25°C only, are
tested only at that temperature. Detailed
parameter assignment to subgroups and oth-
er test detail are contained in documented
Signetics internal Product Electrical specifica-
tions, and are available upon request. Actual
test program symbolics are available for cus-
tomer review at the factory, but are consid-
ered propristary and will not be copied or
otherwise distributed outside of Signetics.

LLead Finish Designator

Case Outline Designator
Device Class Designator
Device Type

Slash Sheet

General Specification

JAN Certification Mark
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QCI Groups A and B testing are performed on
all products and packages per MIL-M-38510
and MIL-STD-883, Method 5005. Signetics
utilizes inline Group A and alternate Group B
for all lines. QCI Groups C and D are routinely
performed on all compliant families and pack-
age types.

Waivers, deviations, or exceptions of any kind
deemed necessary in the course of the con-
tracts must be issued in accordance with
DOD-STD-480. Should Signetics have knowl-
edge of the need for waivers at the time of
response to quote (RFQ) or order entry, that
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information will be transmitted prior to order
entry.

Package types which do not have case out-
lines letters assigned in MIL-M-38510, Ap-
pendix C, will be assigned case outline letters
per JEDEC Publication 101.

The Signetics standard Product Assurance
Plan documentation is available for customer
review at the factory, and is considered
proprietary.

This category of product conforms to quality
level B-2 of MIL-HDBK-217 (mq = 6.5).

For Class B Standard Product, the part num-
ber is listed as follows:
54LS161/BE A

LLead Finish Designator

Case Outline Designator

Device Class Designator

Generic Device Type
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INTRODUCTION

The TTL Logic devices described in this data
manual differ widely in function, complexity
and performance, but their electrical 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 inter-
face products.

The oldest TTL product category is the gold-
doped double-diffused type which is made up
of the 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 74S00
family of TTL products are very high perfor-
mance, high power devices. The most popu-
lar TTL category is the 74LS Low Power
Schottky family. These products feature the
performance of the 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 testing
to limit voltages and currents as shown be-
low.

ABSOLUTE MAXIMUM RATINGS

TTL
User's Guide

OPERATING TEMPERATURE
AND VOLTAGE RANGES

The nominal supply voltage (Vcc) for all TTL
circuits is + 5.0 volts. Commercial grade parts
are guaranteed to perform with a £5% supply
tolerance (+250mV) over an ambient temper-
ature range of 0°C to 70°C.

The actual junction temperature can be calcu-
lated by multiplying the power dissipation of
the device with the thermal resistance of the
package and adding it to the measured ambi-
ent temperature Tp or package (case) tem-
perature Tc. The thermal resistance for the
various packages in which the TTL products
are offered is specified with the Package
Information in Section 9 of this manual.

GENERAL TTL CIRCUIT
CHARACTERISTICS

All TTL products are derived from a common
NAND logic structure. The NAND circuit is
actually five subcircuits as shown in Figure 1
and each performs a separate function. The
input circuit (1) is an AND gate usually fabri-
cated with a multi-emitter transistor which
characterizes TTL technology. Many Schottky
processed circuits have been designed with
PNP or diode inputs in order to optimize the
speed/power performance of the circuits.

The phase splitter (2) provides the inversion
and amplification in the circuit. It determines
whether the outputs are active level HIGH or
active level LOW. The level shifter (3) pro-

NAND Gate Example

vce

L

TC03480S

Figure 1

vides noise immunity between the HIGH and
LOW output levels, and minimizes the possi-
bility of having both HIGH level driver (4) and
LOW level driver (5) on simultaneously.

The level shifter (3) and HIGH level driver (4)
combine to form an emitter follower circuit
that tracks the voltage at the collector of the

PARAMETER 74 748 74LS
Vcc supply voltage, continuous (Note a) 7.0V 7.0V 7.0V
Input voltage, continuous (Notes a and b) -0.5V to +5.5V -0.5V to +55V | -0.5V to +7.0v®)
Input current, continuous -30mA to +5mA -30mA to +5mA -30mA to +1mA
Voltage applied to HIGH outputs (Note a) -0.5V to Vcc ~-0.5V to 7.0V -0.5V to Ve
Yﬁg&ie:gﬁzei)w "off” Open Collector outputs -05V10 70V | -05V 1070V | -05Vto 7.0V
Current into LOW standard output, continuous 30mA 40mA 15mA
Current into LOW buffer output, continuous 80mA 100mA 50mA
Operating free air temperature range (Com'l) 0°C to +70°C
Storage temperature range -65°C to +150°C

NOTES:

a. Voltages are referenced to device ground terminal.

b. LS devices are generally limited to 7.0V maximum 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 15V to 30V. The Absolute Maximum voltage for these
devices is 10% over the specified Voyr test condition.

January 1986
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TTL INPUT CONFIGURATIONS

vee

AAA

OOT

TC034408

a. Multiple Emitter Transistor

-

vee

AAA
VWA

VWA

TC03460S

b. PN Diode Input With
Kicker Transistor Qy

Figure 2

vee

o_{—”‘

TC034508

c. Substrate PNP Input Transistor

£

TC034708

d. Diode Cluster Inputs

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 pro-
cess devices, or a Schottky diode clamped
transistor for the Schottky processed devices.
These output transistors are designed to sink
the rated fan-out current which characterizes
the various TTL families.

Input Circuits

The input circuits as described above are
basically AND gate configurations designed
with multiple-emitter NPN transistors (MET),
substrate PNP transistors, or various junction
and Schottky diodes as shown in Figure 2. All
of the circuit configurations have very high
impedance in the HIGH state. When the input
voltage is above the circuit threshold voltage,
all of the inputs act like reversed biased
diodes.

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.

January 1986

The LOW level input impedance of the MET
and diode inputs is determined by the internal
pull-up resistor. This resistor is nominally 2k$2
for 54S/74S inputs, and it is 16kS2 to 20k2
for the 54LS/74LS inputs. Some 54LS/74LS
buffer devices have substrate 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 output 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 dc 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 disad-
vantages of each configuration are given for
reference. The different circuits are used to
optimize the functional and performance re-
quirements 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
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resistor which provides a means of turning off
the output transistor. The majority of the 54S/
74S and 54LS/74LS devices use a resistor-
transistor network which acts to square-up
the Vin - Vour transfer characteristics of the
device.

A resistive pull-up can be added to any TTL
output circuit increasing Vo to almost Vg,
but only circuits "'¢,” "'d,'" and "'e" can be
pulled higher than Vcc, e.g., to +7.0V for
driving MOS circuits. Configurations "'a"" and
"'b'" have a diode associated with the resistor
at the output which clamps the output one
diode drop above Vcc. This is an important
consideration in large systems where sec-
tions might be powered down (Vgc =0). In
this state, the outputs of circuits ''a"" and ''b""
represent a very low impedance at a fairly low
voltage ( < 1.0V), while the outputs of circuits
"'¢,” "d," and "e" represent a high imped-
ance and thus a logic HIGH, more appropriate
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 imped-
ance is determined by a saturated transistor
(about 82 to 10£2). However, at very high
sinking current, especially at low temperature,
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 structure pro-
vides a low output impedance capable of
rapidly charging capacitive loads. However,
charge and discharge currents must also flow
through the Ve and the ground distribution
networks. The V¢ 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 together, but
they are not designed to be active simulta-
neously. In order to minimize noise and pro-
tect the outputs from excessive power dissi-
pation, 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 general
""design considerations'' are included in this
section. This is not intended to be a thorough
guideline for designing TTL systems, but a
reference for some of the constraints and
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TTL OUTPUT CONFIGURATIONS

ADVANTAGE:
High ac drive capability
Von =Vec-Vee at lo=0
Small size (transistors share one common isolation)

vee
% DISADVANTAGE:

TC035008

a. Darlington

vee

TC03490S
b. 2-stage Emitter Follower
('Darlington Split')

vee

TC035108

c. Darlington With Resistor to Ground

ADVANTAGE:
High ac drive capability
Vor = Vcc - Vee at lo=0
DISADVANTAGE:
Larger than Circuit A
Output cannot be pulled higher than one diode drop above Vcc

ADVANTAGE:
High ac drive capability
Lower Vou = (Vcc-2 Vgg) increases speed
Outputs can be pulled higher than Vcc
DISADVANTAGE:
Higher dissipation
Lower noise immunity in the HIGH state

vee

ADVANTAGE:

Lowest power consumption

Small size

Outputs can be pulled higher than Vo
DISADVANTAGE:

Less ac drive capability

TC035208

d. Transistor - Diode

vVee
{j &

TC035308.

e. Open Collector

ADVANTAGE:
Bussable, allows collector ANDing (Wired-OR)

DISADVANTAGE:
High output impedance in the HIGH state
Slow, especially with capacitive loading
Requires additional resistor

Figure 3

Output cannot be pulled higher than one diode drop above Vcc
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TYPICAL INPUT/OUTPUT

CHARACTERISTICS
INPUT
-30
-20
-10 -
i —"T T I I
-3 1 2:3 4 5
: : VOLTS
NORMAL ’
INPUT OPERATING
CLAMP REGION
DIODE
70
80—
mA
0PO1880S
mA
€0
50
LOW STATE
40
30 RsaT = 80
20
10
.
1
5 6
VOLTS
Q4 NOT
SATURATED
HIGH STATE
OUTPUT
0P01890S
Figure 4

techniques to be considered when designing
the system.

Mixing 74 and 74LS is less restrictive, and the
overall system design need not be so elabo-
rate. Standard two sided PC boards can be
used with good, well decoupled 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 inputs level
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sensitive. This is an improvement over ac
coupled clock inputs, but it does not make the
devices fully insensitive to clock edge rates.
The dc level at which the data in the master
(input section) is transferred to the slave
(output section) is the normal threshold volt-
age 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 threshold
voltage, the internal gates and the changing
outputs start to dump current into the ground
lead of the device. If there are enough
internal gates or loaded outputs 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 peri-
od, 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 0.8V 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 distrib-
uted on lines over 16 inches long, all of the
clock inputs should be clustered at the receiv-
ing end of the line to avoid reflection prob-
lems at the driving end.

Special Note

Some of the Signetics Counters and registers
have been designed with a special clock
buffer that includes a small amount of hyster-
esis to minimize clock edge rate and noise
problems. The LS160A, LS161A, LS162A,
LS163A, LS364, and LS374 all have the
special clock buffers to increase their toler-
ance 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 together some general guide-
lines 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
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between the OR-tie connector and V¢c to
establish an active HIGH level. Only special
high voltage buffers can be tied to a higher
voltage than Vcc. The minimum and maxi-
mum size of the pull-up resistor is determined
as follows:

Voc(Max) - Vo,
loL = Na(h)

Vec(Min) - Vou

N1(lon) + Na(li)

where: lg. = Minimum Ip_ guarantee or OR-

tied elements.

Np(li) = Cumulative maximum input LOW
current for all inputs tied to OR-tie
connection.

Nj(lon) = Cumulative maximum output HIGH
leakage current for all outputs tied
to OR-tie connection.

Nao(ljy) = Cumulative maximum input HIGH
leakage current for all inputs tied to
OR-tie connection.

R(Min) =

R(Max) =

If a resistor divider network is used to provide
the HIGH level, the R(Max) must be de-

creased enough to provide the required
(Von/R(pull-down)) current.

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

Diodes should be fast recovery 1N4376 or
equivalent. External pull-up resistor Load Cir-
cuits 2 and 3 give progressively slower propa-
gation 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 minimize
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 Output 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.

vee

Load Circuit 1

vce

Load Circuit 2

Load Circuit 3

25 40 5
LoAD 38 s
2 2 -55C B A7 |
N  * T
3 3 S .
8 s g 25 ‘Lff.['
§ r2e s Z G & ,‘>"j’[
g A" Lo 3 2 JLoap2 2
P / vy IR /4{
P -
2 /| 2t O Bt 8 ,/,/)'f
4 ST 10 3 . P 15
i / | wre?i [ LoRD 1 z " 4
; s [ LoAD 2 3 s LOAD 1 AND 3
7 l Z l l
o A
o 20 40 60 80 100 120 140 160 180 20 40 60 80 100 120 140 160 180
CT — LOAD CAPACITANCE - pf CT - LOAD CAPACITANCE - pt
OP01860S 0P01870S
Switching Delta for Switching Delta for
Turn On Delay (Atpyy) Turn Off Delay (Atp y)
Any Input to Output, Any Input to Output,
Versus Load Capacitance (Ct) Versus Load Capacitance (Ct)
Figure 5
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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 re-
quired for any TTL system. Generally 0.01uF
per synchronously driven gate and at least
0.1uF for each 20 gates is required regard-
less of synchronization. Counters and shift
registers are especially susceptible to power
and ground line noise. They should be decou-
pled with a 0.1uF capacitor 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 decoupled at the driver power pins,
due to the large current transients needed to
charge and discharge the lines.

On-Board Regulation

In most digital systems, there is a large
current requirement, and the current supplied
usually comes from a main supply. TTL logic
tends to generate current spikes during
switching due to the overlap in conduction of
both upper and lower transistors, thus creat-
ing Vcc noise. An on-board regulator would
not only regulate the power supplied to 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 circuits
should not be bundled, tied, or routed togeth-
er. Instead, point-to-point wiring should be
used, preferably above a ground plane which
reduces coupling between conductors.

Single line wire interconnections should not
exceed two feet; for wires longer than 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 impedance of an open wire
over a ground plane is about 15052, while for
twisted pairs of #26 wire the impedance is
about 120§2. For added protection against
crosstalk, coaxial cables can be used but
coaxial cables having very low characteristic
impedances are difficult to drive. For best
performance, coaxial cables with a character-
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istic impedance Rg of 10082 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 characteristic impedance.
One method is shown in Figure 6 where the
output of the line is tied to Vg through a
resistor equivalent to the characteristic im-
pedance of the line. Therefore, Rg 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.

Clamp Diode Effect on Negative
Input Voltages

All Signetics TTL circuits are provided with
clamp diodes on the device inputs to mini-
mize negative ringing effects. These diodes
should not be used to clamp negative dc
voltages or long duration negative pulses
especially for 74LS product. If the input volt-
age of an LS device is taken more than 0.5
volts negative (referenced to the device
ground terminal) for more than 0.5 micro-
seconds, it is possible to activate a parasitic
circuit component which can cause the HIGH
level output of that gate to degrade sufficient-
ly 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 active HIGH NAND or
AND inputs should be maintained at a voltage
greater than 2.7V, but not exceeding the
Absolute Maximum Rating. This eliminates

TTL DRIVING TWISTED PAIR

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. The active
HIGH inputs should be tied through a
resistor of from 1K to 10kS2 to Vcc. The
unused active HIGH LS inputs can be
tied directly to Vcc, 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 NAND 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 circuit is
not exceeded. Note that the LOW level
fan out is not increased by this connec-
tion because the inputs share a common
base pull-up resistor.

Unused Gates

It is recommended that the outputs of unused
gates be forced HIGH by tying a NAND gate
input or all NOR gate inputs to ground. This
lowers the power dissipation and supplies a
logic HIGH at the gate output 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 being
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.

Rp = CHARACTERISTIC
IMPEDANCE OF LINE

DATA IN

ENABLE

Ro =20

TWISTED PAIR

Ra = RB = 229

Figure 6

vee

STROBE

TC034008
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Isolation Diodes

NEVER REVERSE THE Vcc AND GROUND
POTENTIALS. Catastrophic failure can occur
if more than 100mA is conducted through a
forward biased substrate (isolation) diode.

Input Loading and Output Drive
Characteristics

The logic levels of all the TTL products are
fully compatible with each other. However,
the inputs loading and output drive character-
istics of each of these families is different and
must be taken into consideration when mixing
the TTL families in a system. Table 1 shows
the relative drive capabilities of each family
for the Commercial 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 Families

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 74S and 74F are designed with
relatively low input and output impedances.
The speed of these devices is determined
primarily by fast rise and fall times internally
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
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Table 1
NUMBER OF LOADS DRIVEN

DRIVING 8200
DEVICE 74F 74LS 74 748 and 82500

9300
74F 33 50 125 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 50 125 10 12 50
74S Buffer 100 150 375 30 a7 150
8200 & 9300 26 40 10 8 10 40
82500 33 50 12 10 12 50

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

NOTE:

For 74LS devices do not connect muitiple inputs of a common gate together. This would increase
the input coupling capacitance and reduce the ac noise immunity.

transitions. Signal line noise is generated by
the fast output transitions and the relatively
low output impedances, which tend to in-
crease reflections.

The noise generated by these 74S and 74F
devices can only be tolerated in systems
designed with very short signal leads, elabo-
rate ground planes, and good, well decoupled
power distribution networks. Mixing the
slower TTL families like 74 and 74LS with the
higher speed families is also possible but

4-8

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 impedances.
The low power Schottky 74LS family is espe-
cially sensitive to induced noise and must be
isolated as much as possible from the 74S
and 74F devices. Separate or isolated power
and ground systems are recommended, and
the LS input signal lines should not run
adjacent to lines driven by 74S and 74F
devices.
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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).

Currents — Positive current is defined as

conventional current flow into a device. Nega-

tive current is defined as conventional current
flow out of a device. All current limits are
specified as absolute values.

Vee

Vik

ViH

ViH(MIN)

ViL

ViL(MAX)

M

Vor(MIN)

VoL(MAX)

Vs

VI

Supply voltage: The range of power supply voltage
over which the device is guaranteed to operate
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
negative 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 system.

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 system.

Measurement voltage: The reference voltage level
on ac waveforms for determining ac performance.
Usually specified as 1.5V for most TTL families, but
1.3V for the Low Power Schottky 74LS family.

Output HIGH voltage: The minimum guaranteed
HIGH voltage at an output terminal for the specified
output current loy and at the minimum Vgc value.

Output LOW voltage: The maximum guaranteed
LOW voltage at an output terminal sinking the
specified load current Ig|.

Positive-going threshold voltage: The input volt-
age of a variable threshold device which causes
operation according to specification as the input
transition rises from below V_(MIN).

Negative-going threshold voltage: The input volt-
age of a variable threshold device which causes
operation according to specification as the input
transition falls from above Vti(MAX).

lec

I

e

lon

loL

los

lozn

lozL

Supply current: The current flowing into the Vgc
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 mini-
mum breakdown voltage for the input.

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

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

Output HIGH current: The leakage current flowing
into a turned off open collector output with a
specified HIGH output voltage applied. For devices
with a pull-up circuit, the loy 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 current: The current flowing
out of an output which is in the HIGH state when
that output is short-circuit to ground.

Output off current 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.

January 1986
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AC SWITCHING PARAMETERS AND DEFINITIONS

fmax

tpLH

tPHL

tpHz

tpLz

tpzH

tezL

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
defined 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
defined HIGH level to the defined LOW level.

Output disable time from 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
the HIGH level to a high impedance "off" state.

Output disable time from LOW level of 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
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.

Output enable time to a LOW 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 LOW level.

January 1986
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tw

trec

trim

trHL

t, 4

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

Set-up 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
maintained at the input to ensure its recognition. A
negative set-up 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 times between the specified
reference 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.

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.

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.

Clock input rise and fall times: 10% to 90% value.
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7400, LS00, SO0

Gates

Quad Two-Input NAND Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7400 9ns 8mA
74LS00 9.5ns 1.6mA
74S00 3ns 15mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Tp = 0°C to +70°C
Plastic DIP N7400N, N74LSOON, N74SO0ON
Plastic SO N74LS00D, N74S00D
FUNCTION TABLE NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A B Y
L L " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H H PINS DESCRIPTION 74 748 74LS
H L H
H H L A B Inputs 1ul 1Sul 1LSul
H = HIGH voltage level Y Output 10ul 10Sul 10LSul
L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA |, a 74S unit load (Sul) is 50uA Iy and
-2.0mA I, and 74LS unit load (LSul) is 20uA ljy and -0.4mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A —t 3
NS
&3 1) vee o ) S 2| &
A X
- @z A Dte r
] i 10|
A
E@ ) sz )"—'v 8 9| S8
GND [7 B 124 12
e o D S0 S
CD04230S
LS03300S
LS032908

December 4, 1985 5-3 853-0501 81501



Signetics Logic Products Product Specification

Gates 7400, LS00, SO0

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \"
ViN Input voltage -0.5to +55 | -0.5 to +7.0 | -0.5 to +5.5 \"
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgg | -0.5 to +Vgg | -0.5 to +Vc Vv
Ta Operating free-air temperature range 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74L8 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 50 | 525 | 4.75 5.0 525 | 475 5.0 5.25 \
Vi HIGH-level input voltage 20 20 20
ViL LOW-level input voltage +0.8 +0.8 +0.8 \"
lik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -400 -400 -1000 HA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
I tw i AMP (V)
90% 90% PV
vee vee NEGATIVE | XYM m
PULSE .
A 10% 10%4 ov
vour L
puT. — tTHLY TLHt = |
— Io—mu«r) THLMD—]  |e—
RT :[Ck o AMP (V)
90% 90%-)
POSITIVE
TF T F T = PULSE M AL
TC028408
10%4 ' w | K% __ o
WF06450S
Vi =13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcg; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.ov 1MHz 500ns | 15ns | éns
trin, trie Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns

entries.

December 4, 1985 5-4
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Gates 7400, LS00, SO0

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

7400 74LS00 74S00
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
_ Vee = MIN, Vi = MIN,
Vou Sf':t'i‘z:a o | ViL=MAX, 24 | 34 27 | 34 27 | 34 v
p 9 lon = MAX
loL = MAX 0.2 0.4 0.35 0.5 0.5 \
VoL LOW-level Ve = MIN, I A
output voltage Viq = MIN oL = 4m.
(74L8) 0.25 0.4 \
Input clamp _ _
Vik voltage Vee =MIN, | =1k -1.5 -1.5 -1.2 \
Input current at V) =5.5V 1.0 1.0 mA
Iy maximum input Vee = MAX
voltage Vi=7.0V 0.1 mA
K ; V| = 2.4V 40 LA
" HIGH-level input Voo = MAX
current V=27V 20 50 uA
X i V)= 0.4V -1.6 -0.4 mA
W LOW-level input Voo = MAX !
current V= 0.5V -2.0 mA
Short-circuit _
105 output current® | Vo© = MAX -18 -55 | -20 -100 | -40 -100 | mA
ooy Outputs 4 | 8 08 | 16 10 | 16 | mA
Supply current _ HIGH
Icc Voc = MAX
(total) ooy OutPuts 12 | 22 24 | 44 20 | 36 | mA
CoL  Low . g m,
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 Voo =5V, Ta =25°C.

3. lpg is tested with Voyt = +0.5V and V¢ = Vgc 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 WAVEFORM

ViN U \[]

L'PHL‘I *'Pl.u-l
Vout A M

WF07570S

Vm =13V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vo =5.0V

74 74LS 74s
PARAMETER TEST CONDITIONS | C_ = 15pF, R =400 | C_ = 15pF, R = 2k2 | C_ = 15pF, R = 28052 | UNIT
Min Max Min Max Min Max
tPLH . 22 15 4.5
torL Propagation delay Waveform 1 15 15 50 ns
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FUNCTION TABLE

741501
Gate

Quad Two-Input NAND Gate (Open Collector)
Product Specification

TYPE

TYPICAL PROPAGATION
DELAY

TYPICAL SUPPLY CURRENT
(TOTAL)

74LS01

16ns

1.6mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Voe = 5V £5%; T4 =0°C to +70°C
Plastic DIP N74LSO1N
Plastic SO N74LS01D

NOTE:
INPUTS OUTPUT For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
A B Y
§ ; " INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H PINS DESCRIPTION 74LS
H H L A B Inputs 1LSul
H = HIGH voltage level
L = LOW voltage level Y Output 10LSul
NOTE:
Where a 74LS unit load (LSul) is 20pA Iy and -0.4mA ..
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2!.___‘
A Sl i
o ) vec 2= -t D
8 ] A -5 4
3 Qs =D =S
& )
A -
E@ [10] :ED:-—'w ) opr
Ce] 5]
A 1
s o D RS
CD04180S
15052108

18052208

December 4, 1985
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Signetics Logic Products Product Specification

Gate 741501

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

PARAMETER 74LS UNIT
Vee Supply voltage 7.0 \"
ViN Input voltage -051t0 +7.0 "
Iin Input current -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vgc v
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 Vv
Vin HIGH-level input voltage 2.0 \"
Vi LOW-level input voltage +0.8 \"
lik Input clamp current -18 mA
VoH HIGH-level output voltage 55 \"
loL LOW-level output current 8 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee o) | tw | foger— AMP V)
a NEGATIVE | VM VM
L PULSE . .
PULSE VIN vour 10% 10% ov
GENERATOR puT. — L—m«.«n Tt —  |—
— r-m.n(m THLD—] |
AT e 90% 0% AMP ()
POSITIVE
PULSE m vm
L 10%A . K10% __ oy
TC02830S 'WF06450S
Vm =13V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector Input Pulse Definition
Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tyaL
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 sov 1MHz 500ns | 15ns | 6ns
trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gate : 741501

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

74LS01
PARAMETER TEST CONDITIONS'! UNIT
Min Typ? Max
HIGH-level Ve = MIN, V)= MAX,
lon output current VoH = 5.5V 100 HA
X loL = MAX 0.35 05 v
VoL LOtW :e"el't Voo = MIN, Vi = MIN
output voltage loL = 4mA 0.25 0.4 v
Vik Input clamp voltage Vec=MIN, || =k -15 \"
I _Input current at maximum Vo = MAX, V, = 7.0V 0.1 mA
input voltage
v HIGH-level input current Vee = MAX, V=27V 20 HA
[ LOW-level input current Vce = MAX, V=04V -0.4 mA
lccH Outputs HIGH 0.8 1.6 mA
lcc Supply current (total) Vce = MAX
lccL Outputs LOW 24 4.4 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 Vgg =5V, Ta =25°C.

AC WAVEFORM

Vin Al \[)

'WF07570S8
Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74LS
PARAMETER TEST CONDITIONS | C = 15pF, R = 2k UNIT
Min Max
tpLH Propagation delay Waveform 1 32 ns
tpHL 28
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7402, LS02, S02
Gates

Quad Two-Input NOR Gate
Product Specification

Signetics

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7402 10ns 11mA
74L802 10ns 2.2mA
74802 3.5ns 22mA
ORDERING CODE
PACKAGES Voo = 5V 25%; To =0°C to +70°C
Plastic DIP N7402N, N74LS02N, N74S02N
Plastic SO N74LS02D, N74S02D
FUNCTION TABLE NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
INPUTS OUTPUT Data Manual.
A B Y
N N H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H L PINS DESCRIPTION 74 74S 74LS
: ll-_i :: A B Inputs 1ul 1Sul 1LSul
H = HIGH voltage level Y Output 10ul 10Sul 10LSul

L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA |y, a 74S unit load (Sul) is 50uA |4 and

-2.0mA |j, and 74LS unit load (LSul) is 20pA Iy and -0.4mA I

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

A == > N
0 73] Ve ;Ul 2
10 8 A .
& @21 gzDo_m s |
& ) ) N
=h0) Ao 2Dt o P
6 9
ano [7] 5] :;::D°—v'3 ':;— 13
CDO41808 15032008

g
&
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Signetics Logic Products

Product Specification

Gates

7402, LS02, S02

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \"
VN Input voltage -051t0 +55 | -0.5to +7.0 | -0.5 to +5.5 \
In Input current -30 to +5 -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgg | -0.5 to +Vgc | -0.5 to +Vcc v
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom [ Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 50 | 525 | 4.75 5.0 525 | 4.75 5.0 5.25 \
ViH HIGH-level input voltage 20 2.0 20 \
Vi LOW-level input voltage +0.8 +0.8 +0.8 )
ik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -400 -400 -1000 MA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
90% ' w | Hogwe — AMPMI
vee vee NEGATIVE | X VM L
PULSE
R 10% 10%
vout L_ ov
ouT. — THL(Y) ITLHtD = |o—
— I-m.n«r) tmum—-l fe—
RT ]:CL ] AMP (V)
90% 90%
POSITIVE
11 1 11l T PULSE ™ vm
TC02840S 10%~ . Kk 10% ov
'WF06450S
VM = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definitions
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 16ns | 6ns
trin, trie Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 7402, LS02, S02

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

7402 74LS02 74502
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Voe = MIN, V) = MAX,
VoH output voltage lon = MAX 24 3.4 27 3.4 27 3.4 v
v LOW-level Vee = MIN, loL = MAX 0.2 0.4 035 | 05 0.5 v
oL output voltage ViH=MIN loL = 4mA 0.25 0.4 Vv
Input clamp _ _
Vik voltage Vec=MIN, |j= Il -1.5 -15 -1.2 v
Input current at V| =55V 1.0 1.0 mA
Iy maximum input Vee = MAX
voltage V|=7.0V 0.1 mA
X ; V=24V 40 pA
I HIGH-level input Voo = MAX
current V=27V 20 50 pA
X i V= 0.4V -1.6 -0.4 mA
N LOW-level input Vg = MAX |
current V,=0.5V -20 mA
Short-circuit _
105 output current® | VoC = MAX -18 -55 | -20 -100 | -40 -100 | mA
lecH O‘gp“ts 8 | 16 16 | 32 17 | 29 | mA
Supply current _ HIGH
Ilcc Vce = MAX
(total) Outputs
lcoL LOW 14 27 28 5.4 26 45 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 Vgc =5V, Ta =25°C.

3. lpg is tested with Voyt = + 0.5V and V¢c = Voc 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 WAVEFORM

Vin m m

L‘PHL’I mel

WF07570S
Vg = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74 74LS 74S
PARAMETER TEST CONDITIONS | C_ = 15pF, R =400 | C,_ = 15pF, R_ = 2k2 | C_ = 15pF, R = 2802 | UNIT
Min Max Min Max Min Max
tpLH . 22 15 5.5
N Propagation delay Waveform 1 15 15 55 ns

December 4, 1985 5-11




Signetics

Logic Products

FUNCTION TABLE

7403, S03

Gates

Quad Two-Input NAND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
35ns (tpLH)
7403 8ns (tpry) 8mA
5ns (tpLH)
74503 4.5ns (tor) 13mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V 15%; Ta=0°C to +70°C
Plastic DIP N7403N, N74S03N
Plastic SO N74S03D

NOTE:

INPUTS OUTPUT For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
A B Y
L L H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
:_] 'I-_i E PINS DESCRIPTION 74 748
H H L A B Inputs 1ul 1Sul
H =HIGH voltage level Y Output 10ul 10Sul

L = LOW voltage level

PIN CONFIGURATION

NOTE:

Where a 74 unit load (ul) is understood to be 40puA | and —1.6mA |, a 74S unit load (Sul) is 50pA |y and

-2.0mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

5
Pe

L EE B

Capsieps s

CDO5480S

2 & O
= o
10|
) o) ol
_|£

13| QL"

15052408
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Signetics Logic Products Product Specification

Gates 7403, S03

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

PARAMETER 74 74S UNIT
Vee Supply voitage 7.0 7.0 \"
ViN Input voltage -0.5 to +5.5 -0.5 to +5.5 \"
In Input current -30 to +5 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgc -0.5 to +Vgc \"
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 748
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \"
ViH HIGH-level input voltage 2.0 2.0 \
ViL LOW-level input voltage +0.8 +0.8 \"
Ik Input clamp current -12 -18 mA
VoH HIGH-level output voltage 5.5 55 Vv
loL LOW-level output current 16 20 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee =\ | tw | famor— AMP (V)
. NEGATIVE | XYM Y™
L PULSE N
VIN vout 10% 10%7 ov
PULSE oUT L_
GENERATOR o — tTHL(tY) ITLH(t) —=
— ITLH(t?) ITHL(t) —{ fe—
RT c 90% 50% AMP )
POSITIVE :
PULSE vm VM
= T = = 10%7 | w | R oy
TC02830S WF06450S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Open-Collector Input Pulse Definitions
Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty iy | truL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.ov 1MHz 500ns 15ns | 6ns
trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 7403, S03

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

7403 74S03
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vce = MIN, VL= MAX,
fon output current VoH = 5.5V 250 250 KA
VoL LOW-level output voltage | Vcc = MIN, Viy=MIN, Ig. = MAX 0.2 0.4 0.5 v
Vik Input clamp voltage Voc =MIN, | =k -1.5 -1.2 v
! Input current at maximum |\, _ \ax v, = 5.5V 10 10 | maA
input voltage
V=24V 40 uA
hn HIGH-level input current Vce = MAX
Vi=27V 50 77
Vv, = 0.4V -1.6 mA
M LOW-level input current Vee = MAX
V= 0.5V -20 mA
Ilcch  Outputs HIGH 4 8 6 13.2 mA
lcc Supply current (total) Vee = MAX
lccL  Outputs LOW 12 22 20 36 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 Vgc =5V, Tp =25°C.

AC WAVEFORM

Vin A \["]
L‘an-I L'Pu«—l

WF07570S

Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0V

74 74S
C_ = 15pF, | C_ = 15pF,
PARAMETER TEST CONDITIONS R_ = 4000 | R, = 280 UNIT
Min | Max | Min | Max
For 7403 only,
:PLH Propagation delay RL = 4k for tp 4. ‘1‘: ;(5) ns
PHL Waveform 1 :
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Signetics

Logic Products

7404, LS04, S04

Inverters

Hex Inverter

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7404 10ns 12mA
74LS04 9.5ns 2.4mA
74504 3ns 22mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; To =0°C to +70°C
Plastic DIP N7404N, N74LS04N, N74S04N
Plastic SO N74LS04D, N74504D

FUNCTION TABLE NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUT OUTPUT Data Manual.
A Y
N H INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L PINS DESCRIPTION 74 748 74LS
H =HIGH voltage level A Input 1ul 1Sul 1LSul
L = LOW voltage level
Y Output 10ul 10Sul 10LSul

NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA i, a 74S unit load (Sul) is 50uA |y and
-2.0mA Iy, and 74LS unit load (LSul) is 20uA Iy and -0.4mA I

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

PIN CONFIGURATION

>tz S| N N
%j ﬁ%Vcc 3 AD Y, 4 .
Er—ry ] 5—|A >o—Ls6 5] b6

<] [11]
Ej QE s—>oYs - N3
[e] 9] " 10
ano (3] ﬁﬂ 11—A>o—v1o ] =
13 12
contees 13—‘>o—l12 -

15033808
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Signetics Logic Products

Product Specification

Inverters

7404, LS04, S04

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \"
ViN Input voltage -0.5 to +5.5 -0.5 to +7.0 -0.5 to +5.5 \"
In Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH
-0. + -0. + -0. +
Vout output state 0.5 to +V¢ce 0.5 to +Vge 0.5 to +Vgc \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 475 5.0 525 | 475 5.0 525 | 475 5.0 5.25 \
Vi HIGH-level input voltage 20 2.0 20 \
Vi LOW-level input voltage +0.8 +0.8 +0.8
hk Input clamp current -12 -18 -18 mA
lon HIGH-level output current -400 -400 -1000 HA
loL LOWe-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
oY, | w | fogwe - AMPW)
vee vee NEGATIVE | XYM VM
PULSE
RL 10% 10%
vout L— ov
DuT. — THL(t) TLHD—|  |e—
— r——mu(m THL—] e
Ry ]:cl ° AMP (V)
90% 90%-
POSITIVE
1 I PULSE vm vm
TC028408 10%A . K 10% ov
WF06450S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tra
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns | 15ns | éns
trine ttHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.

December 4, 1985

5-16



Signetics Logic Products Product Specification

Inverters 7404, LS04, S04

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

7404 74LS04 74S04
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Ve = MIN, Vi = MAX,
VoH output voltage lon = MAX 2.4 3.4 2.7 34 2.7 3.4 \
v LOW-level Vce = MIN, loL = MAX 0.2 0.4 035 | 05 0.5 )
OL output voltage | Vi = MIN loL = 4mA (74LS) 025 | 0.4 \%
Input clamp - _
ViK voltage Voo =MIN, | = Ik -15 -15 -12| Vv
Input current V| =55V 1.0 10 | mA
Iy at maximum Vce = MAX
input voltage V| =7.0V 0.1 mA
- V=24V 40
y  HiGH-level Voo = MAX ! KA
input current V=27V 20 50 A
X Vi =0.4V -1.6 -0.4 mA
W !.OW level Vee = MAX
input current V) =0.5V 20| mA
Short-circuit _
oS output current® | Voo = MAX -18 -55 | -20 -100 | -40 -100 | mA
lecH g;’é‘,’_:"s 6 | 12 12 | 24 15 | 24 | mA
o Supply current Ve = MAX
(total) | Outputs
oL Low 18 | 33 36 | 6.6 30 | 54 | 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 Vgc =5V, Tp=25°C.

3. lps is tested with Voyt = +0.5V and Vcc = Vo 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 WAVEFORM

ViN A )

L'PHL’i |~'an~|

WF075708

Vpm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Voo =5.0V

74 74LS 74S
PARAMETER TEST CONDITIONS | C, = 15pF, R =4002 | C, = 15pF, R_ = 2k2 | C_ = 15pF, R = 2802 | UNIT
Min Max Min Max Min Max
tpLH . 22 15 4.5
tort Propagation delay Waveform 1 15 15 5.0 ns
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Signetics

Logic Products

FUNCTION TABLE

INPUT OUTPUT
A Y
L H
H L

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

7405, LS05, S05
Inverters

Hex Inverter (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7405 4;’”“: (?;:3) 12mA

741505 1;:: 8;:*3 2.4mA

74505 fg:s(’(';:b 20mA

ORDERING CODE

PACKAGES Voo = 5V £5%; To =0°C to +70°C
Plastic DIP N7405N, N74LSO5N, N74S05N
Plastic SO N74LS05D, N74S05D
Ceramic DIP

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74S 74LS
A Input 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA 1y, a 74S unit load (Sul) is 50uA Iy and
-2.0mA |, and 74LS unit load (LSul) is 20pA |y and -0.4mA ;.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

P o
Ej E:}
‘::3 v
]
GND j i1]

o 1o fo |-

J

13

Rl K]]I
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Signetics Logic Products Product Specification

Inverters 7405, LS05, S05

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

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 Vv
VIN Input voltage -05 to +5.5 -05 to +7.0 -05 to +5.5 \
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH
Vout output state -0.5 to +Vgc -0.5 to +Vcc -0.5 to +V¢c \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 74
PARAMETER UNIT
Min | Nom | Max | Min | Nom [ Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 4.75 5.0 525 | 4.75 5.0 5.25 '
ViH HIGH-level input voltage 2.0 2.0 2.0 )
ViL LOW-level input voltage +0.8 +0.8 +0.8 \
lik Input clamp current -12 -18 -18 mA
Vo HIGH-level output voltage 5.5 55 55 \
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee oY I w ~ Loonr AMP (V)
" " NEGATIVE | K VM VM
L PULSE N
vIN vour 10% 10% ov
PULSE o— DuT
GENERATOR ’ o — tTHL(t) tTLH(t) — r—
— I——mmm THL)—] I._
Ry L 0% 90%) AMP (V)
POSITIVE
PULSE vm vm
== = = = 10% | W | XKooy
TC02830S 'WF06450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector Input Pulse Definition
Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty n | tyuo
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.ov TMHz 500ns 15ns | 6ns
trLHs trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Inverters ' 7405, LS05, S05

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

7405 74LS05 74S05
PARAMETER TEST CONDITIONS? UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vee = MIN, Vi, = MAX,
lon output current VoH = 5.5V 250 100 250 HA
loL = MAX 0.2 0.4 0.35 0.5 0.5 \"
Vo OW-level Vee = MIN, T
output voltage ViH = MIN 0 = 4m.
g H (74L9) 025 | 04 v
Vik L’L’T{’a‘ggamp Voo = MIN, | = I 15 -15 12| v
Input current V=55V 1.0 1.0 mA
I at maximum Vce = MAX
input voltage Vi=7.0V 0.1 mA
¥ V) =24V - 40 uA
Iy HiGH-level Voo = MAX
input current Vi=27V 20 50 HA
X V)= 0.4V -16 -0.4 mA
e FOW level Voo = MAX |
input current V=05V -2.0 mA
logn  Outputs 6 | 12 12 | 24 9 | 198 ma
Supply current HIGH
Icc Vee = MAX
(total) Outputs
ot ow 18 | 33 36 | 66 30 | 54 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 Vgg =5V, Tp = 25°C.

AC WAVEFORM

ViN A \[)

L'm.-! I—tp..u-|

Vour ™ Vm
'WF07570S
Vm =13V for 74LS; Vi = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Voo =5.0V

74 : 74LS 74S
PARAMETER TEST CONDITIONS | C_ = 15pF, R, = 40082 | C_ = 15pF, R = 2kS2 | C, = 15pF, R_ = 28092 [ UNIT
Min Max Min Max Min Max
For 7405 only,
:P"H Propagation delay RL = 4k for tpLy ?g gg ;g ns
PHL Waveform 1 :
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Signetics 7406, 07

Inverter/Buffer/Drivers

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

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
10ns (tpL)
7406 15ns (tpL) 31mA
6ns (tpLh)
7407 20ns (tpr) 25mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N7406N, N7407N
Plastic SO N7406D, N7407D

FUNCTION TABLE

NOTE:
06 07 For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
INPUT |OUTPUT | INPUT | OUTPUT
A Y A Y INRUT AND OUTPUT LOADING AND FAN-OUT TABLE
H L H H PINS DESCRIPTION 74
L H L L A Input 1ul
H = HIGH voltage level Y Output 10ul
L = LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA |y
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'06 '07 '06 '07
(KR 2] Vee
0. Yo
Ej )
'06 (e 1) A
A Y 1—-l>——v 2
Ejy EE > ] obhr A v ol
[e] 5] A Y __D_A Y
3—| >o—La 3 4
GND [7 B 3 o a3 o | 4
A \4
CD054908 S—AD“_YG 5 D 6 5] O k6 5 [0} | 6
Al Y Al Y 9 8
E_l? 34 Vee 9—>o—a 9—-|>—8 9] OPpE O
crfta GO e, BN
1Y ok
12 13 12
07 0= v T = 0 o
E j E 15052508 LS05280S 15002008 15059008
5 Uk
anp [7] ol

CDO55008
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Signeti

cs Logic Products

Product Specification

Inverter/Buffer/Drivers

7406, 07

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

TC028308

Test Circuit For 74 Open Collectors
Outputs

DEFINITIONS
R_ = Load resistor to Vcc; see AC CHARACTERISTICS for value.
C_ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent.
trin, ttHL Values should be less than or equal to the table
entries.

PARAMETER 74 UNIT
Vee Supply voltage 7.0 "
ViN Input voltage -0.5 to +5.5 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +30 \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 \"
ViH HIGH-level input voltage 2.0 \
ViL LOW-level input voltage +0.8 \
lik Input clamp current -12 mA
Vo HIGH-level output voltage 30 \
loL LOW-level output current 40 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee 0% | tw Cooo— AMP (V)
o NesamvE\ RV
PULSE 2 D.U.T. & l_f/. = ¥
GENERATOR — ITHL(H ITLH(t) —~|
— ITLH(t0) THUD—  |o—
RT c 90% 90%) AMP (V)
pose | Hvw v
L L L 10%A - K 10%

Vpm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Input Pulse Definition

ov

WF064508

INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep. Rate | Pulse Width | ty y | trie
74 30V 1MHz 500ns 7ns | 7ns
74LS 3.0v 1MHz 500ns 15ns | 6ns
74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
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Signetics Logic Products Product Specification

Inverter/Buffer/Drivers 7406, 07

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

7406, 7407
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
X Vee = MIN, Vig = MIN, V| = MAX,
lon HIGH-level output current Vou = 30V 250 HA
loL = 16mA 0.4 v
Vce = MIN, Vi = MIN, _
VoL LOW-level output voitage ViL = MAX loL = 30mA 0.7 \"
loL = 40mA 0.7 v
Vik Input clamp voltage Vec=MIN, || =k -1.5 \"
I !nput current at maximum Voe = MAX, V; = 5.5V 1.0 mA
input voltage
Iin HIGH-level input current Vee = MAX, V=24V 40 HA
I LOW-level input current Vce = MAX, V,=0.4V -1.6 mA
lcch  Outputs HIGH 06 30 48 mA
lccL Outputs LOW 32 51 mA
Ilcc Supply current (total) Vce = MAX
lccH  Outputs HIGH 07 29 41 mA
lccL Outputs LOW 21 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 Vgc =5V, Tp =25°C.

AC WAVEFORMS

Vin \'] \["]

WF07570S

'06
Vpm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

ViN m ']
L'mel

Vour m m

WF07580S

'07
Vm =1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 2. Waveform For Non-Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

7406 7407
PARAMETER TEST CONDITIONS CL = 15pF, R = 1109 CL = 15pF, R = 1109 UNIT
Min Max Min Max
teLH " Waveform 1, '06 15 10
tpy = ropagation delay Waveform 2, '07 23 30 ns
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Signetics

Logic Products

FUNCTION TABLE

7408, LS08, SO8

Gates

Quad Two-Input AND Gate
Product Specification

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
7408 15ns 16mA
74LS08 9ns 3.4mA
74S08 5ns 25mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N7408N, N74LS08N, N74S08N
Plastic SO N74LS08N, N74S08N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUTS OUTPUT Data Manual.
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
:: :_" t PINS DESCRIPTION 74 748 74LS
H L L A B Inputs 1ul 1Sul 1LSul
H H H
Y Output 10ul 10Sul 10LSul
H = HIGH voltage level
L = LOW voltage level NOTE: ) . . ;
Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA I, a 74S unit load (Sul) is 50uA |y and
-2.0mA |, and 74LS unit load (LSul) is 20pA |y and -0.4mA I
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A & ],
O W] vee ) Bl )3 -2
£ < A i 6
E E 4 Bl Ad 6 5 —
= = e[ )~ -
9
o o o) " J
10 —
= @] [ ) o
ano (7] 0 124 Y 12
(7] ‘3@—-" ) 1
CD043508 LS034108
LS03400S
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Signetics Logic Products Product Specification

Gates 7408, LS08, S08

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \
VIN Input voltage -0.5 to +5.5 -0.5 to +7.0 -0.5 to +5.5 "
Iin Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH
Vout output state -0.5 to +Vgc -0.5 to +V¢¢ -0.5 to +V¢c \"
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 475 5.0 525 | 475 5.0 5.25
ViH HIGH-level input voltage 2.0 2.0 2.0
ViL LOW-level input voltage +0.8 +0.8 +0.8 v
lix Input clamp current -12 -18 -18 mA
lon HIGH-level output current -800 -400 -1000 | puA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
o7 I tw | oo AMP (V)
vee ‘ge NEGATIVE | XYM L
AL PULSE 10% 10% ov
vout L-
DUT. — THL(t) TLHtD—
— ’-—mn(m THUMD—] o
RT ICL ] AMP (V)
90% 90%
POSITIVE
i1 I PULSE vm VM
o ) TC028408 10%A . x 10% ov
'WF06450S
Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | traL
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 a.ov TMHz 500ns | 15ns | 6ns
triH. trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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~ Signetics Logic Products Product Specification

Gates 7408, LS08, S08

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

7408 74LS08 74S08
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vee = MIN, Vi = MIN,
Vo output voltage lon = MAX 2.4 3.4 27 3.4 2.7 3.4 \
loL = MAX 02 | 04 035 | 05 05 v
VoL LOW-level Vce = MIN, ' A
output voltage VL = MAX oL = 4m.
g L (74LS) 0.25 0.4 \"
Input clam
Vik vor:tage P Voe = MIN, I, = I 15 -15 12| v
Input current Vi=5.5V 1.0 10 | mA
Iy at maximum Vce = MAX
input voltage Vi=7.0V 0.1 mA
X V=24V 40 MA
I _HIGH level Voo = MAX |
input current V=27V 20 50 A
X V=04V -16 -0.4 mA
I !.OW level Ve = MAX |
input current V,=0.5V -20 mA
Short-circuit _
los output current3 Vce = MAX -18 -55 | -20 -100 | -40 -100 mA
G SE;‘:;"S 1m | 21 24 | 48 18 | 32 | maA
Supply current _
lcc | Voe = MAX
(total) oo, Outeuts 20 | 33 44 | 88 32 | 57 | ma
L 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 Vgg =5V, Tp =25°C.

3. lps is tested with Voyt = + 0.5V and V¢c = 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.

AC WAVEFORM

ViN '] \["]

WF07580S

Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Non-Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Voo =5.0V

74 74LS 74S
PARAMETER TEST CONDITIONS | C. = 15pF, R = 40052 | C_ = 15pF, R_ = 2k§2 | C, = 15pF, R_. = 2802 | UNIT
Min Max Min Max Min Max
tpLH " 27 15 7.0
toHL Propagation delay Waveform 1 19 20 75 ns
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Signetics 74L509

Gates

Quad Two-Input AND Gate (Open Collector)
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74LS09 23ns 43

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Tp = 0°C to +70°C
Plastic DIP N74LS09N
NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
FUNCTION TABLE INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
INPUTS OUTPUT PINS DESCRIPTION 74LS
A B Y A, B Inputs 1LSul
L L L Y Output 10LSul
:_'1 ’: t NOTE:
Where 74LS unit load (LSul) is 20puA Iy and -0.4mA .
H H H
H=HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
O] [14) Vee = Y, 2| & of—
2—8 ]
& 5] _d
A 6
3 2] 4 Y
& Zof ) =
& &E s
9
=] [10] 10—2 Ye - 8
= @3 = i
anp (7] o 124 Y =2 11

Co0ss108 LS05310S8

15053208
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Signetics Logic Products Product Specification

Gates 741509

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

PARAMETER 74LS UNIT
Vee Supply voltage 7.0 \"
Vin Input voltage -05to +7.0 . \"
N Input current -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vge \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vce Supply voltage 4.75 5.0 5.25
ViH HIGH-level input voltage 2.0
ViL LOW-level input voltage +0.8
ik Input clamp current -18 mA
VoH HIGH-level output voltage 55 Vv
loL LOW-level output current | 8 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee o\ tw { amo— AMP (V)
n NEGATIVE | X VM AL
L PULSE o o
VIN vout 10% 19%7 ov
PULSE — our
GENERATOR| 9 e THL(tY) ITLH(t)—{  f—
I——m.n(m THL() —] '-—
R o %% 90% AP
POSITIVE
PULSE vm vm
10%: 10%
o - = . } tw { ov
TC02830S8 WF08450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector -
Outputs Input Pulse Definition
DEFINITIONS - INPUT PULSE REQUIREMENTS
R = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trpy | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns | 15ns | 6ns
trw, trel Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 74LS09

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

74LS09
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
lon HIGH-level output current Vee = MIN, VL = MAX, Vi = MIN, Vou = MAX 250 MA
VoL LOW-level output voltage Vee = MIN, VL= MAX, lgL = 4mA 0.25 0.4 \"
Vik Input clamp voltage Veec =MIN, |} =18mA -15 \
I Input current at maximum input voltage Vec = MAX, V| =7.0V 0.1 mA
lix HIGH-level input current Voo = MAX, V=27V 20 HA
e LOW-level input current Vce = MAX, V=04V -0.4 mA
lccH  Outputs HIGH 2.4 4.8 mA
lcc  Supply current (total) Vce = MAX
lcc.  Outputs LOW 4.4 8.8 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vg =5V, Ta =25°C.

AC WAVEFORM

ViN ] \["]

WF07580S

Vpm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Non-Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T,=25°C, Vcc=5.0V

74LS
PARAMETER TEST CONDITIONS | C_ = 15pF, R_ =2k2 | UNIT
Min Max
tpLH " 35
Propagation delay Waveform 1 ns
tPHL 35
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Signetics

Logic Products

FUNCTION TABLE

7410, 7414, LS10, LS14,

S10,

Gates

S11

Triple Three-Input NAND ('10), AND ('11) Gates
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7410 9ns 6mA

74LS10 10ns 1.2mA
74810 3ns 12mA
7411 10ns 11mA
74LS11 ans 2.6mA
74811 5ns 19mA

ORDERING CODE

COMMERCIAL RANGE

= LOW voltage level

INPUTS OUTPUTS

A B C Y('10) Y('11)
L L L H L
L L H H L
L H L H L
L H H H L
H L L H L
H L H H L
H H L H L
H H H L H
HIGH voltage level

PIN CONFIGURATION

PACKAGES Ve = 5V £5%; Tp = 0°C to +70°C
Plastic DIP '10 N7410N, N74LS10N, N74S10N
T N7411N, N74LS11N, N74S11N
Plastic SO 10 N74LS10D, N74S10D
Plastic SO '11 N74LS11D, N74S11D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
A-C Inputs 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA Iy, a 74S unit load (Sul) is 50uA Iy and
-2.0mA |, and 74LS unit load (LSul) is 20uA |y and —0.4mA [

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'10, '11

'10

A

P Y12
13—-L

oA

a8 Ye
s_C

) e
10 8
1" c

Lsoasces

"

15036408

-
2

'10 11
- -4
2 & 122 & 12
3 3
3 3
] 6 4 6
5 B
2 9
9] N8 10

.

15034205

15036308
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Signetics Logic Products Product Specification

Gates 7410, 7411, LS10, LS14, S10, S11

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

PARAMETER 74 74LS 748 UNIT
Vcc  Supply voltage 7.0 7.0 7.0 "
-0.5 to -0.5 to -0.5 to
Vin  Input voltage +55 +55 +55 \"
-30 to -30 to -30 to
IiN Input current +5 1 +5 mA
v Voltage applied to output in HIGH -0.5 to -0.5 to -0.5 to v
OUT output state +Vee +Vge +Veo
Ta  Operating free-air temperature range 0to70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max { Min | Nom | Max
Vcc  Supply voltage | Com'l | 475 | 50 | 5625 | 475 | 5.0 | 525 | 475 | 50 | 5.25 Vv
Vi4 HIGH-level input voltage 2.0 2.0 2.0 Vv
Vi LOW-level input voltage | com +0.8 +0.8 +08| Vv
lik Input clamp current -12 -18 -18 mA
10 -400 -400 -1000| pA
lon  HIGH-level output current
11 -800 ~-400 -1000| pA
loL LOW-level output current Com'l 16 8 20 mA
TaA Operating free-air temperature Com'l 0 70 0 70 0 70 °C
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Signetics Logic Products Product Specification

Gates 7410, 7414, LS10, LS11, S10, S41

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

7410, 11 74LS10, 11 74510, 11
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Ve = MIN, Vi = MAX,
VOH cuiout vottage VS ZMIN, o= MAX 24 | 34 27 | 34 27 | 34 v
v LOW-level Ve = MIN, loL = MAX 02 | 04 035 | 05 0.5 v
b output voltage | ViH=MIN  [i =4mA (74LS) 0.25 | 0.4 v
Input clam
Vik voﬁtage P Voo = MIN, 1 = I -15 -15 12| v
Input current Vi =55V 1.0 10 | mA
I at maximum Voo = MAX
input voltage V| =7.0V 0.1 mA
|,  HIGH-level Ver = MAX Vi =24V 40 A
" input current ce V=27V 20 50 | pA
| LOW-level Voo = MAX V= 0.4V -1.6 -0.4 mA
'L input current cc V)= 0.5V -20 | mA
Short-circuit _
105 output aurront? Ve = MAX ~18 -85 | -20 ~100 | -40 -100 | mA
Outputs
lccH HIGH 3 6 0.6 1.2 7.5 12 mA
'10
log, Outputs 9 | 165 18 | 33 15 | 27 | mA
oo Supply current Voo = MAX Low
(total) Outputs
looH P y 6 | 12 18 | 36 135 | 24 | mA
Outputs
lcoL LOW 15 20 3.3 6.6 24 42 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 Vgc =5V, Tp =25°C.

3. lps is tested with Voyt = +0.5V and Vcc = Voc 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 WAVEFORMS

Vin VM A VN A" M

L'Pm.-l L'nn—l L'Pm.’l L'PLH‘I

WF07570S 'WF07580S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families. V= 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-Inverting Outputs
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Signetics Logic Products Product Specification

Gates . 7410, 7441, LS10, LS11, S10, S11

AC ELECTRICAL CHARACTERISTICS T, =25°C, Voo =5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C = 15pF, R = 400S2 | C_ = 15pF, R = 2kS2 | C_ = 15pF, R =280$2 | UNIT
Min Max Min Max Min Max
tPLH . . 22 15 4.5
tPrL Propagation delay Waveform 1, '10 15 15 50 ns
tpLH " ' 27 15 7.0
torL Propagation delay Waveform 2, '11 19 20 75 ns
TEST CIRCUITS AND WAVEFORMS
oy | w oo AMPM)
vge 'S NEGATIVE | VM M
AL PuLsE 10% 10%4 ov
vour
ouT ) L—-tTHL(") TLH(t) —= F—
r—rru«m THUM—] o
RT CL []
90% 90% AMP ()
POSITIVE
Ll L PULSE vm '™
) TC026408 10% | W | K 10% ov
'WF08450S
VM= 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definitions
DEFINITIONS INPUT PULSE REQUIREMENTS
R, = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | trhe
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. s 3.0v 1MHz 500ns 15ns | 6ns
tyin, trL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics

Logic Products

DESCRIPTION

The '13 contains two 4-input NAND
gates which accept standard TTL input
signals and provide standard TTL output
levels. They are capable of transforming
slowly changing input signals into sharp-
ly defined, jitter-free output signals. In
addition, they have greater noise margin
than conventional NAND gates.

Each circuit contains a 4-input Schmitt
trigger followed by a Darlington level
shifter and a phase splitter drivinga TTL
totem-pole output. The Schmitt trigger
uses positive feedback to effectively
speed-up slow input transitions, and pro-
vide different input threshold voltages
for positive and negative-going transi-
tions. This hysteresis between the posi-
tive-going and negative-going input
threshold (typically 800mV) is deter-
mined by resistor ratios and is essential-
ly insensitive to temperature and supply
voltage variations. As long as three in-
puts remain at a more positive voltage
than Vi+ max, the gate will respond in the
transitions of the other input as shown in
Waveform 1.

PIN CONFIGURATION

7413, LS13

Gates

Dual 4-Input NAND Schmitt Trigger
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7413 17ns 17mA
74L813 17ns 3.5mA

ORDERING CODE

PACKAGES

Vee =5V £5%; TAo =0°C to +70°C

COMMERCIAL RANGE

Plastic DIP

N7413N, N74LS13N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
Y Output 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA I, and 74LS unit load (LSul) is

20pA I and —~0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

] (4] vee

@ o

=] 2]

o )

=] 0]

(<] o
GND (7] e]

CD04370S

n AN =

12
13

olojw|>
<

o |O|®|>
<

LS034408

e
|
4 e
s
_9)
o) .
_12] NG
3

LS03450S
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Signetics Logic Products Product Specification

Gates 7413, LS13

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
ViN Input voltage -0.5 to +5.5 -0.5 to +7.0 \
N Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +Vgg \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 475 5.0 5.25 \"
lik Input clamp current -12 -18 mA
loH HIGH-level output current -800 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
ok | w | Hoow — AMPI)
vee s NEGATIVE | KM L
o PULSE 10% 10% o
vout l.—
ou.r. — THL(t) TLHD—
— tTLH(t) ITHL(t)—] |-—
RY CL D
90% 90%-) AMP W)
POSITIVE
I PULSE vm vm
T ) TC028408 10%A . 10% ov
WF06450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definitions
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | ty y | traL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 sov 1MHz 500ns [ 15ns | 6ns
trLH. ttHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gates 7413, LS13

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

7413 74LS13
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vr. Positive-going threshold Ve = 5.0V 1.5 1.7 2.0 1.4 1.6 1.9 v
V1. Negative-going threshold Vce = 5.0V 0.6 0.9 1.1 0.5 0.8 1.0 \
AVt Hysteresis (V14+ - V1) Vce = 5.0V 0.4 0.8 0.4 0.8 \
Vce =MIN, V, = Vi_min,
Von HIGH-level output voltage lon = MAX 24 3.4 27 3.4 \"
= loL = MAX 0.2 0.4 0.35 0.5
VoL LOW-level output voltage Vee =MN, L
Vi=Vrimax | loL=4mA (74LS) 0.25 0.4
Vik Input clamp voltage Voo =MIN, || =l -1.5 -1.5 \"
Input current at positive- _ _ _ _
IT4 going threshold Ve =5.0V, V)= Vry 0.65 0.14 mA
Input current at negative- _ _ B _
I7- going threshold Vec =5.0V, Vi=V1_ 0.85 0.18 mA
i V=55V 1.0 mA
I !nput current at maximum Voo = MAX
input voltage Vi=7.0V 0.1 mA
V| = 2.4V 40 uA
iy HIGH-level input current Vce = MAX
V=27V 20 KA
L LOW-level input current Voo = MAX, V=04V -1.6 -0.4 mA
Short-circuit output _
los cu"emg Vcc = MAX -18 -55 -20 -100 mA
locH Sl‘g‘:“s 14 | 23 29 | s mA
lcc  Supply current (total) Vee = MAX Outoat
utputs
lccL LoW 20 32 41 7 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 Voo =5V, Ta=25°C.

3. lpg is tested with Voyt = + 0.5V and V¢c = Vgc 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.

FUNCTION TABLE AC WAVEFORM
INPUTS OUTPUT
A B (o] D Y
L X X X H
X L X X H
X X L X H
X X X L H
H H H H L WF07580S
_ V=13V for 74LS; Vy = 1.5V for all other TTL families.
fg E'c';x‘ VT:;agellele " Vit = 1.7V or 13, eV for sta.
Lou 'tv:arege evel Viret() = 0.9V for '13, 0.8V for 'LS13,
=Don
Waveform 1. Waveform For Inverting Outputs
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Signetics Logic Products Product Specification

Gates 7413, LS13

AC ELECTRICAL CHARACTERISTICS Tj=25°C, Veg = 5.0V

74 74LS
PARAMETER TEST CONDITIONS C. = 15pF, Ry = 40052 C = 15pF, R = 2kQ2 UNIT
Min Max Min Max
tPLH . 27 22
torL Propagation delay Waveform 1 22 27 ns
TYPICAL PERFORMANCE CHARACTERISTICS
(74, 74LS) (74) (74LS)
ViN v8 Vour Threshold Voltage And Threshold Voltage And
Transfer Function Hysteresis vs Hysteresis vs
Power Supply Power Supply Voltage
Voltage
20 T T
“Mee-o N TS Ta= 25°C
| Ta= 2s°C @ 18 —t o= Viil—
g l | =T g [ w
> ? g 14 }_{r'foma o I I
8 ¥ [ voLtace. vy [ & -
2 Y Bl 2%
§ H NEGATIVE-GOING THRESHOLD 9 :
!é 2 § 10 VOL"‘GE-VL____- Q g ____"L-___...——
= | I3 08
::; 3 o8 HYSTERESIS, Vy , —V._ é ﬁ avr
: . 3 3
- -
g 0.4 >l_ %‘ 0.4
w
g 02
[} h vy o3 Ty e 2 "‘45 Ty 13 5.25 5 as 4.75 5.0 5.25 55
V1INPUT VOLTAGE V Ve SUPPLY VOLTAGE V VCC—SUPPLY VOLTAGE—VOLTS
OP01640S OP01650S OP01660S.
(74) (74LS)
Hysteresis vs Temperature Threshold Volitage And
Hysteresis vs
Ambient Temperature
20 T
00 | vee= sov
— 80 | vec = sV 2= L
- -SR]
i 71
820 3 g
) — CEERE!
= 3 =
> o
§ 800 g g ‘,
E 790 é E [X] e
im i3
;— 70 ] ; 0.4
< 0 £a
750 L]
-75 -50 -25 0 26 50 75 100 125 . ~7s “2s 25 75 125
Ta-FREE AIR TEMPERATURE—°C TA—AMBIENT TEMPERATURE—°C
‘OPD1670S 0PO1680S
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Signetics

Logic Products

DESCRIPTION

The '14 contains six logic inverters
which accept standard TTL input signals
and provide standard TTL output levels.
They are capable of transforming slowly
changing input signals into sharply de-
fined, jitter-free output signals. In addi-
tion, they have greater noise margin
than conventional 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
input transition, and provide different
input threshold voltages for positive and
negative-going transitions. This hystere-
sis between the positive-going and ne-
gative-going input thresholds (typically
800mV) is determined internally by resis-
tor ratios and is essentially insensitive to
temperature and supply voltage varia-
tions.

PIN CONFIGURATION

7414,
Schmitt Triggers

Hex Inverter Schmitt Trigger

LS14

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7414 15ns 31mA
74LS14 15ns 10mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vec =5V £5%; Tp=0°C to +70°C
Plastic DIP N7414N, N74LS14N
Plastic SO N74LS14D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
A Inputs 1ul 1LSul
Y Output 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —~1.6mA |, and 74LS unit load (LSul) is

20pA I and —0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Ey (4] vee
=] 3]
E E
o @E
] (0]
E o]
GND [7] e)

CD04380S

i P 2
i P s
it «
ST 8
‘I|-D, w
”lﬂ' k12
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Signetics Logic Products Product Specification

Schmitt Triggers 74414, LS14

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
VIN Input voltage -0.5 to +55 -05to +7.0 v
N Input current -30 to +5 -30 to +1 mA
Vourt Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢c \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 v
Ik Input clamp current -12 -18 mA
loH HIGH-level output current -800 -400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
o | w | Hoow — AMPM
vee e NEGATIVE | XYM ™
AL PULSE 10% 10%4 ov
VIN vout L
|ae:‘s'k§‘voa= -1 our. — tTHLOD TLHD—] o
—= TLH(t) ATHL(tH) — fe—
RT CL ]
90% 90%) AMP )
POSITIVE
1 1 T PULSE vm vm
) TC028408 10%~A R K 10% ov
WF06450S
V=13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS ' INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | tyiy | trhL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.0V MHz 500ns | 15ns | 6ns
trin, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Product Specification

Schmitt Triggers

7414, LS14

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

7414 74LS14
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
V14 Positive-going threshold Vce = 5.0V 1.5 1.7 2.0 1.4 1.6 1.9 v
V1~ Negative-going threshold Vce = 5.0V 0.6 0.9 1.1 0.5 0.8 1.0 v
AVt Hysteresis (V14 = V1_) Vce = 5.0V 0.4 0.8 0.4 0.8 Vv
Ve = MIN, Vi = Vi_miN,
Von HIGH-level output voltage lon = MAX 24 3.4 27 3.4 "
= loL = MAX 0.2 0.4 0.35 0.5 "
VoL LOW-level output voltage Vac = MIN, o
Vi=VTiMaX [ IoL = 4mA (74LS) 0.25 0.4 v
Vik Input clamp voltage Vec =MIN, || =1k -15 -15 \
Input current at positive- _ _ _ B
I+ going threshold Vee=5.0V, V) =Vrs 0.43 0.14 mA
Input current at negative- - - _ _
- going threshold Voo =5.0V, V| =Vr_ 0.56 0.18 mA
Input current at maximum _ Vi =55V 1.0 mA
" input voltage Voo = MAX Vi=7.0V 01 | mA
) V) = 2.4V 40 HA
iy HIGH-level input current Vce = MAX
V=27V 20 uA
e LOW:-level input current Voo = MAX, V=04V -1.2 -0.4 mA
Short-circuit output =
los current Veoe = MAX -18 -55 -20 -100 mA
locH Oxiputs 22 | 3 86 | 16 | mA
lcc  Supply current (total) Vcc = MAX Outputs
lcoL LOw 39 60 12 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 Vgc =5V, Ta =25°C.

3. lps is tested with Voyt = +0.5V and V¢ = Ve 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.

FUNCTION TABLE

AC WAVEFORM

INPUT OUTPUT
A Y
0 1
1 0

December 4, 1985

v
Iref(H) Viref(L)

tPHi

m

m

WF07570S

Vi = 1.3V for 74LS, Vy = 1.5V for all other TTL families.
Vietry = 1.7V for '14, 1.6V for 'LS14.
Viret) = 0.9V for '14, 0.8V for 'LS14.

Waveform 1. Waveform For Inverting Outputs
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Signetics Logic Products

Product Specification

Schmitt Triggers

7414, LS14

AC ELECTRICAL CHARACTERISTICS

Ta=25°C, Voo = 5.0V

74 74LS
PARAMETER TEST CONDITIONS Cy = 15pF, R, = 4002 C, = 15pF, R = 2kQ2 UNIT
Min Max Min Max
tPLH " 22 22
torL Propagation delay Waveform 1 22 25 ns
TYPICAL PERFORMANCE CHARACTERISTICS
(74, 74LS) (74) (74LS)
ViN v8 Vour Threshold Voltage And Threshold Voltage And
Transfer Function Hysteresis vs Hysteresis vs
Power Supply Power Supply Voltage
Voltage
. 20 ~ 20 T
Vc;:= v > Ta 25°C Ta= 25°C
Lva=25°C @ 18 — — e Vil —
g 16 l I —1"] .§- L |
> 3 % 14 |—POSMIVE-GOING T 0 &L
] H VOLTAGE. Vy ) | [ -
s Q 12 1 4 4 rZ 2
§ H NEGATIVE-GOING THRESHOLD g :
2 w 1.0 VOLTAGE. Vy— *» VT -
H 2 o8 - — g g 08 —
] 3 HYSTERESIS, Vy ,—Vr- @ b5 avy
o > Y
° o 06 gz
> § 04 Lo
8 £3
0.2
g ]
] o v o8 r m > s 7s & 535 7 45 475 5.0 5.25 55
V1INPUT VOLTAGE V VCC SUPPLY VOLTAGE V VCC—SUPPLY VOLTAGE—VOLTS
OP01640S. OP01650S OP01660S
(74) (74LS)
Hysteresis vs Temperature Threshold Voltage And
Hysteresis vs
Ambient Temperature
20 T
260 I vee= Sov
— 840 | VcC = SV ."-’"_T‘ VY¥
V 3 r
£ it
L g
£ s0 T~ 5 Z 12
g o s e
& 0 g os
3 3 'u-a avy
;™ £z
;'- 770 i ;'. 04
e £ 3
750 [}
-75 -50 -25 0 26 50 75 100 125 75 “25 25 75 128
TA-FREE AIR TEMPERATURE—°C TA—AMBIENT TEMPERATURE—°C
OP01670S 0P01680S
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FUNCTION TABLE

7416,

17

Inverter/Buffer/Drivers

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

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
10ns (tpLH)
7416 1508 ) 31mA
6ns (tp )
7417 20ns (tory) 25mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee =5V £5%; Tpo=0°C to +70°C
Plastic DIP N7416N, N7417N
Plastic SO N7417D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

'16 17
Data Manual.
INPUT | OUTPUT | INPUT | OUTPUT
A Y A Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H L L PINS DESCRIPTION 74
H L H H A Input 1ul
[IT'(I)tavH v?thage'lele Y Output 10ul
= voltage level -
NOTE:
A 74 unit load (ul) is understood to be 40uA Iy and —1.6mA .
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
'16 17 '16 "17
(KR 1] Vee
o B
& ) .
T & = - | —
Ej EE A v A v - > Q N2 — D Q <
[<] 5] i et 1 ) 3 o oy =
ano [T o s—>o s s—4>— Y | ohe o e
| | b D | [ ek ol
"7 & 73] AN Y AN Y 1 Lo 1 [ 10
Ej EE n—2PoYw > Q¢ . Q )
t At Y 13 1 13 Q |12
E t::::;] N ) ) " N N Q LS05290S LS05300S
[E j ﬂ 3 LS05250S 15052808
aND (7] B
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Product

Specification

Inverter/Buffer/Drivers

7416, 17

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

PARAMETER 74 UNIT
Vee Supply voltage 7.0 v
ViN Input voltage -0.5to +55 \
Iin Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +15 \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 Vv
ViH HIGH-level input voltage 2.0 \"
Vi LOWe-level input voltage +0.8 \
lik Input clamp current -12 mA
VoH HIGH-level output voltage 15 \
loL LOW-level output current 40 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee oy | w | Foow — AMPM)
I a NEGATIVE | XYM M
L PULSE o
ViN vour 10% 10% ov
PULSE bUT L_
GENERATOR o — tTHL(tY) TLHD = |=—
— ’—lm«m THLD—  |o—
Rt o %0% 90%} AMP ()
POSITIVE
PULSE vm vm
== = = = 10%7" | tw | K% ov
TC02830S8 WF06450S
Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector Input Pulse Definition
Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C. = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns | 15ns | 6ns
trems tyHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Inverter/Buffer/Drivers 7416, 17

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

7416, 7417
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Vcc = MlN, V|H = MIN, V"_ = MAX,
lon HIGH-level output current Vou = 15V 250 MA
loL = 16mA 0.4 \Y
X Vee = MIN, Vg = MIN, _
VoL LOW-level output voltage Vi = MAX loL = 30mA
loL = 40mA 0.7 \"
Vik Input clamp voltage Vee =MIN, || =1k -1.5 \
I !npui current at maximum Voo = MAX, V) = 5.5V 10 mA
input voltage
v HIGH-level input current Voo = MAX, V=24V 40 HA
i LOW-level inpout current Vce = MAX, V,;=0.4V -1.6 mA
lcch  Outputs HIGH 6 30 48 mA
lcc  Outputs LOW 32 51 mA
lcc Supply current (total) Vgoe = MAX
lcch  Outputs HIGH "7 29 41 mA
lcc  Outputs LOW 21 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 Vgg =5V, Tp =25°C.

AC WAVEFORMS

ViN A" \} VIN m M

'WF07570S 'WF07580S
VM =13V for 74LS; Vy = 1.5V for all other TTL families. V= 1.3V for 74LS; Vy = 1.5V for all other TTL families.
' '
Waveform 1. Waveform For Inverting Outputs. Waveform 2. Waveform For Non-Inverting Outputs.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =50V

7416 7417
PARAMETER TEST CONDITIONS C_ = 15pF, R_ = 110Q CL = 15pF, R_ = 11002 UNIT
Min Max Min Max
teLH . Waveform 1, '16 15 10
torL Propagation delay Waveform 2, '17 23 30 ns
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FUNCTION TABLE

7420, 7421, LS20, LS21,

S20

Gates

Dual Four-Input NAND ('20) AND ('21) Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7420 10ns 8mA
741820 10ns 0.8mA
74820 3ns 8mA
7421 12ns 8mA
74L821 9ns 1.7mA

ORDERING CODE

INPUTS OUTPUTS

B Y(20) | Y(21)

IXXXr|»

I X XrXx
I Xr XX
IrXXX|O
mrIIII
Irrrr

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

PIN CONFIGURATION

COMMERCIAL RANGE

PACKAGES Ve =5V £5%; Ta = 0°C to +70°C
,F:gs“c DiP N7420N, N74LS20N, N74S20N
21 N7421N, N74LS21N
Plastic SO N74LS20D, N74S20D, N74LS21D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74S 74LS
A-D Inputs 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA Iy, a 74S unit load (Sul) is 50uA |y and

-2.0mA I, and 74LS unit load (LSul) is 20pA Iy and ~0.4mA I.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'20, '21 '20, '21 '20, '21

1

E 18] Vee ' A 2] .

Z 73] 2—2 Ye ] B T
(EX 12] = 5

5
© =

=] [70] 9 : -
10

] 3) nc Ls = N
GND [7] 8] 13—2 -
1LS035008 i

CD04380S
LS03490S
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Gates 7420, 7424, LS20, LS24, S20

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

PARAMETER 74 74LS 748 UNIT
Vcc  Supply voltage 7.0 7.0 7.0 v
Vin  Input voltage -0.5to +55 -05to +7.0 -05to +5.5 Vv
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH _ _ _
Vout output state 0.5 to +Vce 0.5 to +Vce 0.5 to +Vce \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 74S
PARAMETER —1 UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vec  Supply voltage 4.75 5.0 525 | 4.75 5.0 525 | 475 5.0 5.25
Vi HIGH-level input voltage 2.0 2.0 2.0
ViL LOW-level input voltage +0.8 +0.8 +0.8 \"
Ik Input clamp current -12 -18 -18 mA
'20 -400 -400 -1000| WA
loH HIGH-level output current
‘21 -800 -400 -1000| WA
loL LOW:-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
90% f w | foow  AMPW
vee K NEGATIVE | XYM M
PULSE
AL 10% 10%.
vout L_ ov
ouT. — THL() tTLH(t) —
— I-—mu(m THL—] e
RT CL o
90% 90%) AMP )
POSITIVE
4 1 PULSE vm M
i Toasaos 10% - K19% oy
WF06450S
Vm =13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryn | truL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns | 15ns | 6ns
trin, trHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Gates 7420, 7421, LS20, LS21, S20

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

7420, 21 74LS20, 21 74520
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? [ Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Ve = MIN, Vi = MAX,
VOH  qutput voltage Vic = MIN. lop; = MAX 24 | 34 27 | 34 27 | 34 Y
Vo, LOWHevel \’/‘[ﬁ:m loL = MAX 02 | 04 035 | 05 05 | V
output voltage |\ "_ pAX | 1o, = 4mA (74LS) 025 | 04 v
Input clamp _ _
VIK  vohtage Vee = MIN, | = Ik -15 -15 -2 v
Input current V| =55V 1.0 1.0 | mA
I at maximum Vce = MAX
input voltage vi=7.0v 0.1 mA
|, HiGH-level Voo = MAX Vi=24v 40 A
H input current ce V=27V 20 50 A
| LOW-level Ve = MAX V;=0.4V -1.6 -0.4 mA
'L input current ce V) =05V 20| mA
Short-circuit _
105 outaut current? Ve = MAX -18 -55 | -20 -100 | 40 -100 | mA
Outputs
lccH oy 2 4 04 | o8 5 8 | mA
'20
lcL fc“):,’\’l“ts 6 | 11 12 | 22 10 | 18| mA
I Supply current Vee = MAX
(ot * oy Cutputs 6 | 8 12 | 24 mA
CCH HIGH .
Output 2
utputs
lcoL LOW 1 13 22 4.4 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 Vgg =5V, Ta=25°C.

3. los is tested with Voyt = +0.5V and V¢ = Ve 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 WAVEFORMS

ViN m A VIN A m

'WF07570S 'WF07580S
Vp = 1.3V for 74LS; Vy = 1.5V for all other TTL families. Vy = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-Inverting Outputs
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Gates 7420, 7424, LS20, LS21, S20

AC ELECTRICAL CHARACTERISTICS T4 =25°C, Voo =5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C = 15pF, R =400 | C_ = 15pF, R_ = 2k2 | C_ = 15pF, R = 2802 | UNIT
Min Max Min Max Min Max
tPLH . \ 22 15 4.5
tPHL Propagation delay Waveform 1, '20 15 15 5.0 ns
tpLH . , 27 15
toHL Propagation delay Waveform 2, '21 19 20 ns
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FUNCTION TABLE

INPUTS OUTPUT
A B | C D| G Y
X X X X L H
H X X X H L
X H X X H L
X X H X H L
X X X H H L
L L L L H H

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

LOGIC DIAGRAM

OUTPUT
Y

LD02740S

7425
Gate

Dual Four-Input NOR Gate With Strobe
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7425 - 9ns 9mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N7425N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PIN CONFIGURATION

PINS DESCRIPTION 74

A-D Inputs 1ul
G Input 4ul
Y Output 10ul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA |y .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

3 3 Gt >1
o4 <] vee s 5 =
c[z 3] 0 a Y 3 N6
o = : : 4
6 3] 7] ¢ s )
8 [} mfd
A 5 E 8 " U G1
9 9
vie 214 1 Ys ol s
GND [7] (5] ¥ 12 12
13 3l
CD0S5205 LS053308
(sosau0s
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Product Specification

Gate

7425

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

PARAMETER 74 UNIT
Ve Supply voltage 7.0
VIN Input voltage -0.5 to +5.5
Iin Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vc
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 \"
Vin HIGH-level input voltage 2.0 \"
ViL LOW-level input voltage +0.8 \
lik Input clamp current -12 mA
loH HIGH-level output current -800 MA
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
oY, | w { Fogw — AMP
S ko NEGATIVE | K VM ™
AL PuLSE 10% 10%. ov
vout L_
oY — THL(tH TLHD—
— I-—m.n('r) THLUD—] |
RT {~'} o
T = AMP (V)
POSITIVE
11 L PULSE ™ M
o Tcoz8408 10%A . k- 10% ov
'WF06450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
Ci = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryn | tru
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.0v 1MHz 500ns 15ns | 6ns
triH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gate 7425

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

7425
PARAMETER TEST CONDITIONS' UNIT
Min Typ? | Max
VoH HIGH-level output voltage Vce = MIN, V) = MAX, loy = MAX 2.4 3.4
VoL LOW-level output voltage Vee = MIN, Vi = MIN, g = MAX 0.2 0.4 \
Vik Input clamp voltage Vec=MIN, | =k -15
I !nput current at maximum Voo = MAX, V, = 5.5V 10 mA
input voltage
G input 160 HA
IIH HIGH-level input current Vee = MAX, V=24V
Other inputs 40 A
G input -6.4 mA
I LOW-level input current Ve = MAX, V=04V
Other inputs -1.6 mA
los Short-circuit output current’ Voo = MAX -18 -55 mA
lcch Outputs HIGH 8 16 mA
lcc Supply current (total) Vee = MAX
lccL Outputs LOW 10 19 mA
NOTES:

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

2. Al typical values are at Vcc =5V, Ta=25°C.

3. lpg is tested with Voyt = + 0.5V and V¢ = 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.

AC WAVEFORM

Vin A \[']

L'an'l <'nn’|

WF075708

Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vg =5.0V

74
PARAMETER TEST CONDITIONS | C = 15pF, R = 40082 | UNIT
Min Max
tpLH : 22
Propagation delay Waveform 1 1 ns
teHL 5
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7426, LS26

Gates

Quad Two-Input NAND Gate (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7426 14ns 8mA
74LS26 16ns 1.6mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7426N, N74LS26N
Plastic SO N74LS26D

NOTE:
FUNCTION TABLE For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
INPUTS OUTPUT | INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A B Y PINS DESCRIPTION 74 74LS
L L H
L H H AB Inputs 1ul 1LSul
H L H Y Output 10ul 10LSul
H H L NOTE:
H = HIGH voltage level Where a 74 unit load (ul) is understood to be 40u Iy and —1.6mA | and a 74LS unit load (LSul)
L = LOW voltage level is 20pA liy and -0.4mA I..
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
A ] 3
o 1] vee o[ )-ts o & P
E@ E :
] @E 4:§D°_vs = .6
5 ")
] ]
o) e - Da re
GND (7] 3] 12:AD°_V 12 "
B 1" SNLL

CDo4230S

15032908
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Product Specification

Gates

7426, LS26

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
ViN Input voltage -0.5 to +5.5 -05to +7.0 v
Iin Input current -30 to +5 -30 to +1 mA
Voutr Voltage applied to output in HIGH output state -0.5 to +15 -0.5 to +15 \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.256 4.75 5.0 5.25
ViH HIGH-level input voltage 2.0 2.0 \"
ViL LOW:-level input voltage +0.8 +08
ik Input clamp current -12 -18 mA
loH HIGH-level output voltage 15 15 v
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee ok | w | oo AMP)
a NEGATIVE | XYM Y™
L PULSE
PULSE VIN vout 10% 0% ov
GENERATOR DuT. l—mu.m) fiHt—] |
’—-mum) THLMD—] o
i o 90% 90%: AMP (V)
POSITIVE
PULSE m M
L L L = L 10% w | K10%__ oy
TGo28308 WF06450S
Vp =13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector input Pulse Definition
Outputs
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trHL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 s.ov MHz 500ns | 15ns | 6ns
trin, treL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Gates 7426, LS26

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

7426 74LS26
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
= VoH = 15V 1000 1000 uA
lon HIGH-level output voltage VCC_ MIN,
ViL = MAX VoH = 12V 50 50 LA
= loL = MAX 0.2 0.4 0.35 0.5 \"
VoL LOW-level output voltage \GJC_ MIN,
1= MIN loL = 4mA 0.25 0.4 \"
Vik Input clamp voltage Vec=MIN, =1k -1.5 -1.5 \
i V|=5.5V 1.0 mA
I !nput current at maximum Voo = MAX
input voltage V| =7.0V 0.1 mA
V| =24V 40 MA
i HIGH-level input current Vce = MAX
V=27V 20 MA
liL  LOW-level input current Vce = MAX, V,=0.4V -1.6 -0.4 mA
lccH Outputs HIGH 4 8 0.8 1.6 mA
lcc  Supply current (total) Vcoe = MAX
IccL Outputs LOW 12 22 2.4 4.4 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 Vgc =5V, Ty =25°C.
AC WAVEFORM
Vin '} \[']
L'pnl.'l L'pur‘
WF07570S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs
AC ELECTRICAL CHARACTERISTICS T, =25°C, Vg =5.0V
74 74LS
PARAMETER TEST CONDITIONS CL = 15pF, R, = 1k2 CL = 15pF, R = 2kQ2 UNIT
Min Max Min Max
tPLH . 24 32
tPHL Propagation delay Waveform 1 97 28 ns
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7427, LS27

Gates

Triple Three-Input NOR Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7427 ons 13mA

741527 10ns 2.7mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta = 0°C to +70°C
Plastic DIP N7427N, N74LS27N
Plastic SO N74LS27D
NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
FUNCTION TABLE Data Manual.
INPUTS OuTPUT INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
Y
A B ¢ PINS DESCRIPTION 74 74LS
L L H
X ; H L A-C Inputs 1ul 1LSul
X H X L Y Output 10ul 10LSul
H X X L NOTE:

Where a 74 unit load (ul) is understood to be 40uA ly and —1.6mA |, a 74LS unit load (LSul) is
20pA iy and -0.4mA |y

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

LOGIC SYMBOL

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)

1
1A 2 12
il 4 vee 2-8 Y12 = 1 P
o &) 18—<
G] 2] 3 A 3
5] 1] g Ve —4 b6
& 0 5% -
=] 5] oA _9)
GND 7] 5] 10-2 Ls 10 8
n-L n
CD04170S

15053508
15053608
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Product

Specification

Gates

7427, LS27

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
VIN Input voltage -0.5 to +55 -0.5to +7.0 \"
N Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +V¢ce \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voitage 4.75 5.0 5.25 4.75 5.0 5.25 Vv
. ViH HIGH-level input voltage 2.0 2.0 \"
Vi LOW:-level input voltage +0.8 +0.8 "
ik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
90% Y ‘ w Foo AW (V)
‘g Y& NEGATIVE | K YM vm
" PULSE 10% 10% o
vout L_
DuT. — THL(Y) ITLHtD == |e—
— r—!nn(m ITHL(t)—] '-—
RY cL o
0% 90%) AMP ()
POSITIVE
11 T PULSE vm )
TC026405 10%A | W 10% ov
'WF0B450S
V= 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyn | tru
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns | 15ns | 6ns
trims trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Gates 7427, LS27

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

7427 74LS27
PARAMETER TEST CONDITIONS'! UNIT
Min | Typ? | Max | Min | Typ? | Max
Vo HIGH-level output voltage Vee = MIN, V) = MAX, loy = MAX 2.4 34 2.7 34 \
= loL = MAX 0.2 0.4 0.35 0.5 v
VoL LOW-level output voltage VCC_ M:N'
ViH =MIN loL = 4mA (74LS) 025 | 04 %
Vik Input clamp voltage Vec =MIN, | =l -1.5 -1.5 \"
i V| =5.5V 1.0 mA
" !nput current at maximum Voo = MAX |
input voltage V,=7.0V 0.1 mA
V) =24V 40 WA
iy HIGH-level input current Ve = MAX
V| =27V 20 uA
i LOW-level input current Vee = MAX, V= 0.4V -1.6 -0.4 mA
los orom-eyeult outeut Voe = MAX -18 -55 | -20 -100 | ma
IccH Outputs HIGH 10 16 2.0 4 mA
lcc Supply current (total) Vce = MAX
IccL Outputs LOW 16 26 3.4 6.8 mA
NOTES

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vg =5V, Ta=25°C.
3. lpg is tested with Voyt = +0.5V and Vgc = Vgc 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 WAVEFORM

Vin m m

L'Pm.’l L‘PLN"

WF075708
Vpm = 1.3V for 74LS; Vy = 1.5V for ali other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74 74LS
PARAMETER TEST CONDITIONS C_ = 15pF, R = 40092 CL = 15pF, R = 2kQ UNIT
Min Max Min Max
tPLH " 15 15
torL Propagation delay Waveform 1 11 15 ns
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FUNCTION TABLE

INPUTS OUTPUT
A B Y
L L H
L H L
H L L
H H L

H = HIGH voltage level
L = LOW voltage level

PIN CONFIGURATION

7428
Buffer

Quad Two-Input NOR Buffer
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7428 7ns 23mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N7428N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
A, B Inputs 1ul
Y Output 30ul
NOTE:
Where a 74 unit load (ul) is understood to be 40uA i)y and —1.6mA .
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

0] 14} Vee

E@ =

= @:

=] 7]

E@ =

By
ono (7] B

CDO4180S

N
v
K. ]

5|
4
3 SCA
8]
510
3

11

13

15053808
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Product Specification

Buffer

7428

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

PARAMETER 74 UNIT
Vece Supply voltage 7.0 \
Vin Input voltage -0.5 to +5.5 \
N Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢c \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4,75 5.0 5.25 \"
ViH HIGH-level input voltage 20
Vi LOW-level input voltage +0.8
lik Input clamp current -12 mA
loH HIGH-level output current -2400 uA
loL LOW-level output current 48 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
o7) [ tw | oo AMP (V)
vee ‘e NEGATIVE | XYM L
AL PuLSE 10% 10% 4 ov
vout L_
GenERATOR — tTHLID TLHtD—] o
— rmmm THLMD—] e
CL o
90% 90%) AMP W)
POSITIVE
14 L PULSE ™ ™
TC02840S 10%A . X 10% ov
WF08450S
Vpm = 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyrt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.0v 1MHz 500ns 15ns | 6ns
trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Buffer 7428

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

7428
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vou  HIGH-level output voltage Vee = MIN, Vi = MAX, loy = MAX 24 3.4 v
VoL LOW-level output voltage Vec = MIN, Vig=MIN, g, = MAX 0.2 0.4
Vik Input clamp voltage Vee =MIN, | = Ik -1.5 \
i !nput current at maximum Voo = MAX, V; = 5.5V 10 mA
input voltage
K HIGH-level input current Vceo = MAX, V=24V 40 MA
IiL LOW-level input current Vcoc = MAX, V, = 0.4V -1.6 mA
los Short-circuit output current® Vee = MAX -70 -180 mA
IccH Outputs HIGH 12 21 mA
lcc Supply current (total) Vce = MAX
lcoL Outputs LOW 33 57 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 Vgc =5V, Tp =25°C.

3. log is tested with Voyr = +0.5V and Vg = Ve 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 WAVEFORM

ViN '] \['}

WF07570S

Vm =13V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS Tj=25°C, Vo =5.0V

74
PARAMETER TEST CONDITIONS RL=133Q UNIT
Min Max
tPLH . Waveform 1 9.0
torL Propagation delay C_ = 50pF 12 ns
tPLH . Waveform 1 15
tore Propagation delay Cy = 150pF 18 ns
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7430, LS30
Gates

Eight-lnput NAND Gate
Product Specification

Signetics

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7430 11ns 2mA

74LS30 1ins 0.5mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N7430N, N74LS30N
Plastic SO N74LS30D

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products

FUNCTION TABLE

INPUTS OUTPUT | Data Manual.
A|B|C|D|E|F|G|H Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
LIX X XXX X)X H PINS DESCRIPTION 74 74LS
X[{L{X[X[X[X]|X[|X H
XXl x!x|x]x|x H A-H Inputs 1ul 1LSul
XA XX P L XXy X)X H Y Output 10ul 10LSul
X[X[X[X|L[X[X[X H
X|x|x|x|x|L|[x][|x H NOTE: ) ) _
Where a 74 unit load (ul) is understood to be 40uA |y and -1.6mA I, and a 74LS unit load (LSul)
X XA XXX ) X)L X H is 20pA iy and -0.4mA |
X[X[X|x|x|{x|x]|L H H : i
HIHIH|IH|{H|H|H|H L
H = HIGH voltage level
L = LOW voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1 &
N 3] Vee A 2|
o ) o 3
& 7) 2 .
] (E e Ye 5 pt
Em J_ [10] 6 (’: o
= o] :; H 1
GNDE —T-l LS05390S 12|
CD05550S
LS054008
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Product Specification

Gates

7430, LS30

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

PARAMETER 74 74LS UNIT
Vece Supply voltage 7.0 7.0 \"
Vin Input voltage -0.5 to +565 -0.5to +7.0 \
IIN Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +V¢c \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vce Supply voltage 4.75 5.0 5.256 4.75 5.0 5.25
Vi HIGH-level input voltage 20 2.0
ViL LOW-level input voltage +0.8 +0.8 \
lik Input clamp current -12 -18 mA
loH HIGH-level output current -400 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
oY | w | froow — AMPM)
vee vge NEGATIVE | X VM U
PULSE
AL 10% 10%4 o
vout
ouT. —= Lnnum TLH(t) —> —
— |——mn(m THLtD—] o
RT Cu
90% 90%- AMP )
POSITIVE
11l 1 11 L PULSE ™ ™
TC028408 10%A W | K 10% ov
WF08450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyy | tyuo
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.ov 1MHz 500ns 15ns | 6ns
trim, tra Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Gates 7430, LS30

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

7430 74LS30
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Von HIGH-level output voltage Vce = MIN, V)L = MAX, lgy = MAX 2.4 3.4 2.7 34 \
= loL = MAX 0.2 0.4 0.35 0.5 \'
VoL LOW-level output voltage Veg = MIN, oL
ViH=MIN loL = 4mA (74LS) 025 | 04 v
Vik Input clamp voltage Vec=MIN, |, =l -1.5 -1.5 v
; V| =55V 1.0 mA
! !nput current at maximum Vg = MAX
input voltage V) =7.0V 0.1 mA
V=24V 40 pA
lih  HIGH-level input current Vce = MAX
V=27V 20 uA
i LOW-level input current Vec = MAX, V,=0.4V -1.6 -0.4 mA
los Snom-eyeult output Ve = MAX -18 -55 | -20 -100 | ma
IccH Outputs HIGH 1 2 035 | 05 mA
lcc  Supply current (total) Vce = MAX
lccL Outputs LOW 3 6 06 | 1.1 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, Tp =25°C.

3. lpg is tested with Voyt = + 0.5V and V¢ = Vgc 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 WAVEFORM

Vin \] ™
L'PNL’I L'PI.N’I
Vour ] m
WF07570S

Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Voo =5.0V

74 74LS
PARAMETER TEST CONDITIONS Cp = 15pF, R_ = 40082 Cp = 15pF, R = 2k UNIT
Min Max Min Max
tpLH . 22 15
toHL Propagation delay Waveform 1 15 20 ns
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FUNCTION TABLE

7432, LS32, S32

Gates

Quad Two-Input OR Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7432 12ns 19mA

741832 14ns 4.0mA

74832 4ns 28mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7432N, N74LS32N, N74S32N
Plastic SO - 14 N74LS32D, N74S32D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUTS OUTPUT Data Manual.
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
t Il-i :_" PINS DESCRIPTION 74 748 74LS
H L H A, B Inputs 1ul 1Sul 1LSul
H H H
Y Output 10ul 10Sul 10LSul
H = HIGH voltage level
L = LOW voltage level NOTE: ) ) . .
Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA Iy, and a 74S unit load (Sul) is
50uA iy and -2.0mA |, and a 74LS unit load (LSul) is 20pA Iy and -0.4mA |
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A ! 3
3 21
E E Vee ; 8 Y, 2 =
A —
E @E : . ) ’ > L
o o) =D ]
9
o Ol e D i
GND [7] 5] 12-4 y 12
CD04400S 15035208

15035108
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Product Specification

Gates

7432, 1532, $32

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \
ViN Input voltage -0.51to +55 | -05to +7.0 | -0.5 to +5.5 \
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgc | -0.5 to +Vgc [ -0.5 to +Vc \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 475 5.0 525 | 4.75 5.0 5.25
Vi4 HIGH-level input voltage 2.0 2.0 20 \"
Vi LOW-level input voltage +0.8 +0.8 +0.8 \"
Ik Input clamp current -12 -18 -18 mA
loH HIGH-level output current ~800 -400 -1000 MA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
ok | w | ¥oow AMP )
vee & NEGATIVE | KM vm
PULSE
RL 10% 10%:
vout L— ov
puT. — THLt) MMt —~
—= l-—m.nun THL(t—] I—-
RT CL ]
90% 90%) AMP W)
POSITIVE
11 I PULSE vm )
o TC028408 10%A N 10% ov
'WF06450S
V= 1.3V for 74LS; V= 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trun | tra
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns 15ns | 6ns
trLn, ttHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Product Specification

Gates

7432, LS32,

S$32

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

7432 74LS32 74S32
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Voo = MIN, Vi = MIN,
VOH  qutput voltage low = MAX 24 | 34 27 | 34 27 | 34 v
v LOW-level Vee = MIN, loL = MAX 0.2 0.4 035 | 05 0.5 v
OL  output voltage ViL = MAX loL = 4mA (74LS) 025 | 04 Vv
Vik :/r;;:tuatgzlamp Vec=MIN, | = Ik -15 -15 -2 v
Input current V) =55V 1.0 1.0 | mA
Iy at maximum Ve = MAX
input voltage V=70V 0.1 mA
X V=24V 40 uA
by HiGH-level Voo = MAX |
input current V=27V 20 50 y
| V=04V -1.6 -04 mA
W !.OW level Voo = MAX 1
input current V=05V -20 | mA
los 23:;’&"‘;5‘;‘;“9 Ve = MAX -18 -55 | —20 -100 | -40 ~100 | mA
lccH Outputs HIGH 15 22 3.1 6.2 18 32 mA
o Supply current Voo = MAX cC P!
(total) locL Outputs LOW 23 | 38 49 | 98 38 | 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. All typical values are at Vgc =5V, Tp =25°C.
3. lps is tested with Voyt = +0.5V and Vcc = Ve 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 WAVEFORM

m

I"PHL’I

ViN

Vour A\

WF07580S

Vm=1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74 74LS 74s
PARAMETER TEST CONDITIONS | C,_ = 15pF, R =400S2 | C, = 15pF, R = 2k2 | C_ = 15pF, R_=280Q2 | UNIT
Min Max Min Max Min Max
tpLH . 15 22 7.0
torL Propagation delay Waveform 1 22 22 70 ns
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Signetics 7433, 1LS33
Buffers

Quad Two-Input NOR Buffer (Open Collector)
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7433 11ns 23mA
74LS33 19ns 4mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vg =5V £5%; To=0°C to +70°C
Plastic DIP N7433N, N74LS33N

FUNCTION TABLE

H =HIGH voltage level
L =LOW voltage level

PIN CONFIGURATION

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

-0.4mA ..

LOGIC SYMBOL

INPUTS ouTPUT PINS DESCRIPTION 74 74LS
A B Y
A B Inputs 1ul 1LSul
L L H
L H L Y Output 30ul 10LSul
H L L NOTE:
H H L Where a 74 unit load (ul) is understood to be 40uA I;y and —1.6mA Iy, a 74LS unit load (LSul) is 20pA I and

LOGIC SYMBOL (IEEE/IEC)

' e =D
10 4 “
o i D
o o R
E@ E 8 B v10
] @3 =
A
el T HD-

15054208
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Signetics Logic Products Product Specification

Buffers 7433, LS33

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \
VIN Input voltage -05t0 +55 -05t0 +7.0 \
[ Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -05to +Vgc | -0.5 to +Vcc v
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \
ViH HIGH-level input voltage 2.0 2.0 \
ViL LOW-level input voltage +0.8 +0.8 \
lik Input clamp current -12 -18 mA
VoH HIGH-level output voltage 5.5 5.5 \
loL LOW-level output current 48 24 mA
Ta Operating free-air temperature 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vce vece 90%Y f w i 90% AMP (V)
a NEGATIVE | XYM L
L PULSE N
VIN vour 10% 10% ov
puse | AN o1 oot |__ L_
GENERATOR ’ I — tTHL(tY) ATLH(tr) —=
- ] |—mn«n THL— o
Rt c 0% 30%3 AMP (V)
POSITIVE
PULSE vm vm
= < - = = 10%7 L tw { K10% ov
TC02830S WF06450S
Vm =13V for 74LS; V= 1.5V for all other TTL families.
Test Circuit For 74
Open Collector Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | triL
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
trin, ttHL Values should be less than or equal to the table 74L8 3.0v 1MHz 500ns 15ns | éns
entries. 748 3.0v 1MHz 500ns 2.5ns | 2.5ns
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Signetics Logic Products Product Specification

Buffers 7433, LS33

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

7433 74LS33
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max Min | Typ? | Max
HIGH-level
lon output current Vce = MIN, V) = MAX, Vou = 5.5V 250 250 uA
loL = MAX 0.2 0.4 0.35 0.5 \"
VoL LOW-level Vce = MIN, I oA
output voltage Vi =MIN oL = 12m.
(74LS) 0.25 0.4 \"
Vik Input clamp voltage Ve =MIN, I =1k -15 -1.5 \
Input current at V| = 5.5V 1.0 mA
I maximum input Vce = MAX
voltage V| =7.0vV 0.1 mA
level i Vi =24V 40 A
" HIGH-level input Voo = MAX
current V=27V 20 A
LOW:-level input Vee = MAX, _ _
e current V) =0.4V 16 04 'mA
loch 3;‘(;":"‘5 12 21 18 | 36 mA
Supply current _
lcc Vce = MAX
(total) | Outputs 33 57 69 | 138 A
cCcL LOW . . m
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 Vgc =5V, Tp=25°C.
AC WAVEFORM
Vin \['} \["]
L'PHL’I L'nn-l
WF07570S
Vpm =13V for 74LS; V= 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs
AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vo =5.0V
74 74LS
PARAMETER TEST CONDITIONS R = 133Q C_ = 45pF, R = 667X UNIT
Min Max Min Max
tPLH . C =50pF for 7433 15 32
torL Propagation delay Waveform 1 18 28 ns
tpLH . C_ = 150pF for 7433 22
torL Propagation delay Waveform 1 24 ns
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Signetics

Logic Products

7437, LS37, S37

Buffers

Quad Two-l

nput NAND Buffer

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7437 11ns 22mA

74LS37 12ns 3.5mA

74837 4ns 33mA

FUNCTION TABLE

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V £5%; Ta=0°C to +70°C
Plastic DIP N7437N, N74LS37N, N74S37N
Plastic SO N74S37D

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUTS OUTPUT Data Manual.
A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
H
t ‘I_-i H PINS DESCRIPTION 74 74S 74LS
H L H A B Inputs 1ul 2Sul 1LSul
H H L Y Output 30ul 30Sul 30LSul
H = HIGH voltage level NOTE:
= LOW vol level :
L = LOW voltage leve Where a 74 unit load (ul) is understood to be 40pA ||y and —1.6mA Iy, a 74S unit load (Sul) is 50pA |4 and
-2.0mA |, and 74LS unit load (LSul) is 20pA Iy and -0.4mA |
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
A = & ks
O] (4] Vee LED»—' 3 -2
= o R |
o iz =D 4
o 2 A 10|
E@ (0] 10 Y 8
B8 8 9
o~ Gl =D o
ano [7] o] 124 Y 2 “
CD04410S 133D._11 ﬁ L
LS035408

15035308
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Signetics Logic Products Product Specification

Buffers 7437, LS37, S37

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \
VIN Input voltage -0.5to +55 [ -0.5 to +7.0 | -0.5 to +5.5 \
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Vour  Voltage applied to output in HIGH output state -0.5 to +Vgg | -0.5 to +Vcg | -0.5 to +Vee \
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS 74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 50 | 525 | 475 | 5.0 525 | 475 5.0 5.25 \"
ViH HIGH-level input voltage 2.0 2.0 2.0 \"
ViL LOW-level input voltage +0.8 +0.8 +0.8 v
lik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -1200 -1200 -3000| puA
loL LOW-level output current 48 24 60 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
oo\ | tw | oo AMP (V)
Ve vee NEGATIVE | XYM AL
PULSE
. SR 10% 10%
vour L_ ov
D.UT. THL() ITLHD = |o—
I-—m.n(m THLM ] fo—
RT cL 0
90% 90%-) AMP )
POSITIVE
i PULSE ™ vm
Toozs40s 10% | 'w | K10% oy

WF064508

Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tri s | tywe
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.ov 1MHz 500ns 15ns | 6éns
trin, trHL Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns

entries.
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Signetics Logic Products Product Specification

Buffers 7437, LS37, S37

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

7437 74LS37 74837
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vce = MIN, V| = MAX,
VOH  qutput voltage lopt = MAX 24 | 34 27 | 34 2.7 | 34 v
v LOW-level Vce = MIN, loL = MAX 02 | 04 0.35| 0.5 0.5 \
- output voltage ViH=MIN 10~ 12mA (74LS) 025 04 v
Input clam
Vik vo‘l’tage P Voo = MIN, | = Ii -15 -15 12| v
Input current V=55V 1.0 1.0 | mA
Iy at maximum Vce = MAX
input voltage Vy=7.0V 0.1 mA
| HIGH-level Vee = MAX V=24V 40 uA
H input current cc V=27V 20 100 | pA
| LOW-level Voo = MAX V=04V -1.6 -04 mA
L input current cc V=05V 40| mA
Short-circuit _
los output current Voo = MAX -18 -70 | -30 -100 | -50 -225( mA
lecH ?”':p“‘s 9 |155 09 | 2 20 | 3 | mA
lcc Supply current Ve = MAX HIG
(total) lccL Outputs LOW 34 | 54 6 | 12 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 Vgg =5V, Ta =25°C.

3. lps is tested with Voyr = +0.5V and Vcc = Vcgc 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 the 7437 and 74LS37, and 100 milliseconds for the 74S37.

AC WAVEFORM

viN A" m

WF075708

Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Veg=5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C_ = 45pF, R = 1332 | C_ = 45pF, R = 66752 | C = 50pF, R =932 | UNIT
Min Max Min Max Min Max
tpLH . 22 24 6.5
torL Propagation delay Waveform 1 15 24 6.5 ns
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Signetics 7438, LS38, S38
Buffers

Quad Two-Input NAND Buffers (Open Collectors)
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7438 13ns 28mA

74LS38 19ns 3.5mA

74538 6.5ns 33mA

ORDERING CODE

PACKAGES Voo = 8V £5%; TAZ0°C to +70°C
Plastic DIP N7438N, N74LS38N, N74S38N
Plastic SO N74S38D, N74LS38D
FUNCTION TABLE . NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
INPUTS OUTPUT Data Manual.

A B Y INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
:: h : PINS DESCRIPTION 74 748 74LS
H L H A B Inputs 1ul 2Sul 1LSul
H H L Y Output 30ul 30Sul 30LSul

H =HIGH voltage level

L =LOW voltage level NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA Iy, a 74S unit load (Sul) is 50uA |y and
-2.0mA |, and 74LS unit load (LSul) is 20pA |y and -0.4mA Iy.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
- &po

40 e i
2 13 a
& @:1 oo e = o pe
o o 10,
{0 Gl =D { o

ano (7] o) :i__%Da—yn :; o B

1503550

December 4, 1985 5-73 853-0559 81501



Signetics Logic Products Product Specification

Buffers 7438, LS38, S38

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \"
ViN Input voltage -0.51to +55 | -05to +7.0.| -0.5 to +5.5 "
N Input current -30 to +5 -30 to +1 -30 to +5 mA
Vour  Voltage applied to output in HIGH output state -0.5 to +Vgo | -0.5 to +Vgc | -0.5 to +V¢c v
Ta Operating free-air temperature range 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS 74
PARAMETER UNIT

Min | Nom | Max [ Min | Nom | Max | Min | Nom | Max
Ve Supply voltage 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 525
Vi HIGH-level input voltage 2.0 2.0 2.0
ViL LOW-level input voltage +0.8 +0.8 +0.8 \
ik Input clamp current -12 -18 -18 mA
VoH HIGH-level output current 55 5.5 5.5 Vv
loL LOW-ievel output current 48 24 60 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C

TEST CIRCUITS AND WAVEFORMS

vee vee o) | tw | oo AMP V)
a NEGATIVE | XYM ™
L PULSE
10% 10%
VIN vour / ov
PULSE — our
GENERATOR [ 9 aalh — TTHL) ITLH(t) —=f
— I-—m.n(m THLE—] o
c AMP (V)
RY t 0% 90% )
POSITIVE
PULSE m VM
10% 10%
= = = = = =7 L tw J == ov

TC02830S WF06450S

Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Open Collector

Outputs Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS

R = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY

CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trn | truy
see AC CHARACTERISTICS for value.

Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.

trins ttHe Values should be less than or equal to the table 748 3.0v 1MHz 500ns 15ns | éns

entries. 748 3.0v 1MHz 500ns 2.5ns | 2.5ns
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Signetics Logic Products Product Specification

Buffers 7438, LS38, S38

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

7438 74LS38 74538
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level
lon output voltage Vce = MIN, V) = MAX, Vo = 5.5V 250 250 250 | pA
VoL LOW-level Voe = MIN, loL = MAX 02 | 04 035 | 05 0.5 \
output voltage ViH =MIN loL = 12mA (74LS) 0.25 | 04 v
Input clamp _ _
Vi voltage Vee =MIN, | = ik -1.5 -15 -12| v
Input current V| =55V 1.0 10 | ma
Iy at maximum Voo = MAX
input voltage Vi =7.0V 0.1 mA
¥ V=24V 40
\y  HGH-level Voo = MAX uA
input current V=27V 20 100 | wA
g V)= 0.4V -186 -0.4 mA
I }.OW level Ve = MAX
input current V) =0.5V 40| mA
lecn Outputs 5 | 85 09 | 2 20 | 36 | mA
Supply current HIGH
lcc Vce = MAX
(total) lccL Outputs LOW 34 | 54 6 | 12 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 Vgg =5V, Tp =25°C.

AC WAVEFORM

ViN m \[)

WF07570S
Vi = 1.3V for 74LS; Vy =15V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS Tj=25°C, Vcc=5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C, = 45pF, R, = 13352 | C_ = 45pF, R = 6672 | C, = 50pF, R =932 | UNIT
Min Max Min Max Min Max
tpLH . 22 32 10
torL Propagation delay Waveform 1 18 28 10 ns
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Signetics

Logic Products

FUNCTION TABLE

7439
Buffer

Quad Two-Input NAND Buffer (Open Collector)
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
4.5mA (IccH)
7439 11ns 30mA (loo)

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Tao =0°C to +70°C
Plastic DIP N7439N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

INPUTS OUTPUT PINS DESCRIPTION 74
A B Y A B Inputs 1ul
L L H Y Output 30ul
: :-_' : NOTE:
H H L A 74 unit load (ul) is understood to be 40uA Iy and -1.6mA I.
H = HIGH voltage level
L = LOW voltage level
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2—A o FTSE
0 4] vee 3ED°—Y‘ g
LT— @E : : ) ' : g
oo, : §
E@ E 8 B Y 10 10
9
E @E 9Aﬁm-_ N
1 Y k]
GND[7] 5] 12@—13 - 13
CDo76008 LS052108
LS05440S
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Signetics Logic Products Product Specification

Buffer 7439

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

PARAMETER 74 UNIT
Vee Supply voltage 7.0 v
VIN Input voltage -0.5 to +5.5 v
In Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢¢ \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25
Vi HIGH-level input voltage 2.0 \"
ViL LOW-level input voltage +0.8 \"
ik Input clamp current -12 mA
Vou HIGH-level output current 55 \"
loL LOW-level output current 48 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
vee vee ook | w | ogor— AMP (V)
. NEGATIVE | XVM L
L PULSE .
PULSE VIN vour 10% 0% ov
GENERATOR DUT. — L—cmum TLHtd—] e
— I—mmm THL—] o
RT oL 0% 90% ) AmP (¥
POSITIVE
PULSE vm VM
= = = = 10%7 w. | K10% __ ov
TC02830S ‘WF06450S
Vpm = 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74
Open Collector Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyy | tyuy
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
trun, treL Values should be less than or equal to the table 74L8 3.0V TMHz 500ns 15ns | 6ns
entries. 748 3.0v 1MHz 500ns 2.5ns | 2.5ns
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Signetics Logic Products Product Specification

Buffer 7439

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

‘7439
PARAMETER TEST CONDITIONS' UNIT
Min Typ? | Max
lon HIGH-level output voltage Vee = MIN, V) = MAX, Vou = 5.5V 250 uA
Vou LOW:-level output voltage Vee = MIN, Vig = MIN, lg = MAX 0.2 0.4 \"
Vik Input clamp voltage Voc =MIN, | =k -1.5 Vv
I !nput current at maximum Voo = MAX, V, = 5.5V 1.0 mA
input voltage
IiH HIGH-level input current Voo = MAX, V| =24V 40 HA
liL LOW-level input current Veoc = MAX, V=04V -1.6 mA
lccH Output HIGH 4.5 8.5 mA
Icc Supply current (total) Vee = MAX
lccL Outputs LOW 30 54 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 Vgg =5V, Ta =25°C.

AC WAVEFORM

Vi m m

L'pm‘l <‘P|.n°l

WF075708

VM =13V for 74LS; V= 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Ve =5.0V

74
PARAMETER TEST CONDITIONS Cy = 45pF, R_ = 133Q UNIT
Min Max
teLH Propagation delay Waveform 1 22 ns
teHL 18
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Signetics 7440, LS40, S40
Buffers

Dual Four-Input NAND Buffer
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7440 11ns 11mA

74LS40 12ns 1.8mA

74540 éns 18mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; To = 0°C to +70°C
Plastic DIP N7440N, N74LS40N, N74S40N
NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
FUNCTION TABLE Data Manual.
INPUTS OUTPUT | |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE
A ¢ D Y PINS DESCRIPTION 74 748 74LS
X X H
)L( )L( X % H A-D Inputs 1ul 2Sul 1LSul
X X L X H Y Output 30ul 30Sul 30LSul
o B B ': NOTE:
Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6maA Iy, a 74S unit load (Sul) is 50uA |y and
H = HIGH voltage level -2.0mA |, and a 74LS unit load (LSul) is 20uA ||y and -0.4mA Iy
L = LOW voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
4 &p
A (4] vee 1A -2
B[z 13] D 2 : Y 4 S
Ne [3] [%) ¢ : D) -l
c [«] 1] NC
o [} 0] B 9 : -3
10 Y 10,
v ] o 12—C 8 Tl N8
GND [T] ok 132 -]
044305 LS035808 13
LS03570S
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Signetics Logic Products Product Specification

Buffers 7440, LS40, S40

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 "
ViN Input voltage -05to +55 [ -05to +7.0 | -0.5 to +5.5 \
Iin Input current -30 to +5 -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgc [ -0.5 to +Vcc | -0.5 to +Vcc \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 475 | 5.0 525 | 475 5.0 5.25 \"
Vi HIGH-level input voltage 2.0 2.0 2.0 Vv
Vi LOW-level input voltage +0.8 +0.8 +0.8 \
lik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -1200 -1200 -3000 HA
loL LOW-level output current 48 24 60 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
90%Y ' w | froow — AMPM
vee s NEGATIVE [ VM M
PULSE
AL 10% 10%.
vour L_ ov
ce::;§$oa 9 il — tTHL(t) tTLH(t) —= P
— |——m.nm) THLM—s o
CL [
90% 90%- AMP ()
POSITIVE
11 1L PULSE ™ M
TCoz8408 10%2 . 10% ov
'WF06450S
Vi = 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to V¢ see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tya
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | 6ns
trime tri Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Buffers 7440, LS40, S40

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

7440 74L.S40 74540
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vee = MIN, Vy_ = MAX,
VoH output voltage lon = MAX 2.4 3.4 2.7 3.4 2.7 34 v
loL = MAX 02 | 04 0.35 | 0.5 05 | v
VoL LOW-level Ve = MIN, I T2mA
output voltage ViH=MIN o = 1am
(74LS) 025 | 04 Vv
Input clamp _ _
Vik voltage Vec=MIN, | =l -15 -15 -1.2 \
Input current V=55V 1.0 1.0 | mA
Iy at maximum Vce = MAX
input voltage Vi =7.0vV 0.1 mA
- V)= 2.4V 40
Iy TGH-level Vo = MAX ! A
input current V=27V 20 50 uA
W-| Vi=0.4V -1.6 -0.4 mA
W !.OW level Voo = MAX !
input current V) =0.5V -40 | mA
Short-circuit _
105 output current? Ve = MAX -18 -70 | -15 -100 | -50 -225| mA
oo SUPPly current Veo = MAX IccH Outputs HIGH 4 | 8 045 | 1 10 | 18 | mA
(total) lccL Outputs LOW 17 | 27 3 6 25 | 44 | 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 Vco =5V, Tp=25°C.

3. lps is tested with Voyr = +0.5V and Vcc = Vge 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 74S40 test time for Iog should not exceed 100ms.

AC WAVEFORM

viN A} )

WF07570S

Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0vV

74 74LS 748
PARAMETER TEST CONDITIONS | C = 15pF, R, = 1332 | C_ = 45pF, R =667%2 | C_ = 50pF, R_ =932 | UNIT
Min Max Min Max Min Max
teLH . 22 24 6.5
torL Propagation delay Waveform 1 15 24 65 ns
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7442, L.S42
Decoders

BCD-To-Decimal Decoder (1-of-10)
Product Specification

Signetics

Logic Products

FEATURES TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
e Mutually exclusive outputs DELAY (TOTAL)
o 1-0f-8 demultiplexing ability 7442 15ns 28mA
e Outputs disabled for input codes
above nine 741542 18ns 7mA

DESCRIPTION

The '42 decoder accepts four active PACKAGES COMMERCIAL RANGE
HIGH BCD inputs and provides 10 mutu- Vec =5V £5%; Ta =0°C to +70°C
ally exclusive active LOW outputs, as Plastic DIP N7442N, N74LS42N
shown by logic symbol or diagram. The - N74LS54

active LOW outputs facilitate addressing Plastic SO LS84D

other MSI units with active LOW input
enables.

The logic design of the '42 ensures that
all outputs are HIGH when binary codes

greater than nine are applied to the PINS DESCRIPTION 74 74LS
inputs. Ao-Ag Inputs 1ul 1LSul
The most significant input, A3, produces 5 5

a useful inhibit function when the '42 is 0-% Outputs 1oul 10LSul

used as a 1-of-8 decoder. The A3 input
can also be used as the Data input in an
8-output demultiplexer application.

PIN CONFIGURATION

ORDERING CODE

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA | and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA [y

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

15 14 13 12 BCDI/DEC !
BE EVCC L | | _‘5 1 ° L;
- Ay A Ay A, e
i 5 4 : M NI
HiEa 3] Ay 41, b4
o 73] 4, aps
5] [12] Ay 13 s >7
s @Y o M
3 s 01 2 3 45 6 7 8 9 111
i mg TI 77 777777 2 sp
ono[E] a§ 2 3 4 5 6 7 9 10 "o 24, N Nt
0055808 15054608

Vee =Pin 16

GND = Pin 8
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Signetics Logic Products Product Specification

Decoders 7442, LS42
LOGIC DIAGRAM FUNCTION TABLE
Az A Ay Ag| 0 17 2 3 4 5 & 7 8 9
Ao A A2 A3
15) (14 (13 (12) L L L Lf{L HHHHHHHHH
Y Y L L L HHLUHHHHTHTHIHH
L L H L{HH L HMHHHMHHH
% % e’ L L H HHHH L HHHHHH
t L H L L|H HHH L HHH H H
+ L H L HIH HHHH L HHHH
[ 1 T ] L HH L|/HHHMHMHMHLHHH
[ 1 ISR I T L HHHIHHHUHUHUHUHLHH
g - - - - g - H L L L|IH H HHHHHH L H
H L L HIH H HHHHHHH L
w e e e Te Te Yo e oo oy H L HLIHHHHU HUB HGBHIHEHH
o z 3 L g0 H L HH|{HHHUHUHUHUHIUHHH
LDoz7s0s] H H L L|H H H H HH H H H H
() =Pin number H H L HIH HH HHHH H H H
‘é%cD ::én ;6 H H H L|{HHHMHHHHHHH
" H H H H/H HHHUHUHUHUHHH
H = HIGH voltage levels
L = LOW voltage levels
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage -0.5 to +5.5 -0.5 to +7.0 \
Iin Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +V¢c \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25
ViH HIGH-level input voltage 2.0 20
ViL LOW-level input voltage +0.8 +0.8 v
lik Input clamp current -12 -18 mA
lon HIGH-level output current -800 —-400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Decoders 7442, 1LS42

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

7442 74LS842
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
| Vee = MIN, Vi = MIN, V) = MAX,
Von HIGH-level output voltage loH = MAX 24 34 2.7 34 \"
= loL = MAX 0.2 0.4 0.35 0.5 \"
Vo, LOW-evel ‘\’/?:= Wy
output voltage VR loL = 4mA
Vi = MAX (74LS) 0.25 0.4 Vv
Vik Input clamp voltage Vee =MIN, | =k -1.5 -15 Vv
i V=55V 1.0 mA
! !nput current at maximum Vg = MAX
input voltage V,=7.0V 0.1 mA
V=24V 40 HA
iy HIGH-level input current Vce = MAX
V=27V 20 s
. LOW-level input current Vee = MAX, V=04V -1.6 -0.4 mA
Short-circuit output
105 curentd Vee = MAX -18 -55 | -20 -100 mA
lcc  Supply current?® (total) Veoc = MAX 28 56 7 13 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 Vgc =5V, Tp =25°C.

3. lps is tested with Voyt = +0.5V and Ve = Vo 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 all outputs open and all inputs grounded.

AC WAVEFORM

Vi A m

WF075708

Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vo = 5.0V

74 74LS
PARAMETER TEST CONDITIONS C, = 15pF, Ry = 4092 Cp = 15pF, R = 2k2 UNIT
Min Max Min Max
trLH Propagation delay Waveform 1 30 30 ns
tPHL Address to output 3 logic levels 30 30
teLH Propagation delay Waveform 1 25 25
tPHL Address to output 2 logic levels 25 25 ns
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Decoders 7442, 1542

TEST CIRCUITS AND WAVEFORMS

%Y | w | foowe - AMPO
vee K NEGATIVE | XYM )
AL PuLsE 10% 10% ov
vout L_
T —= THLY TLHUtD—~ |
— '——m.mm THLM—e] o
i o ¥e AMP (v
:[ 90% 90% b
POSITIVE
L il PULSE vm VM
TC028408 10%A R X 10% ov
'WF08450S
Vp =13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trn | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.0v 1MHz 500ns | 15ns | 6ns
trim, triL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Logic Products

FEATURES

® 80mA output sink capability

e 30V output breakdown voltage

o |deally suited as lamp or
solenoid driver

o See '42 for standard TTL output
version

o See '145 for ''LS'' version

DESCRIPTION

The '45 decoder accepts BCD inputs on
the Ag to Az address lines and generates
10 mutually exclusive active LOW out-
puts. When an input code greater than
""9" is applied, all outputs are off. This
device can therefore be used as a 1-of-8
decoder with A3 used as an active LOW
enable.

The '45 can sink 20mA while maintain-
ing the standardized guaranteed output
LOW voltage (Vo) of 0.4V, but it can
sink up to 80mA with a guaranteed Vo
of less than 0.9V.

The '45 features an output breakdown
voltage of 30V and is ideally suited as a
lamp or solenoid driver.

7445
Decoder/Driver

BCD-To-Decimal Decoder/Driver (Open Collector)
Product Specification

TYPE MAX lo, TYPICAL %l;:k{)CURRENT
7445 80mA 43mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7445N

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Prod-
ucts Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
Ap-Asz Inputs 1ul
0-9 Outputs 12.5ul

NOTE:
A 74 unit load (ul) is understood to be 40uA Iy and —1.6mA .

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
15 14 13 12
BCDIDEC
i e vee | | | l 1 Y
= I S
23] 2] A, 14y, 3O N 4
O 3] A, O %
= P2l o I N
f% EF 0 1 2 3 4 5 6 7 8 9 70 L‘z
L7 10js 3Q INTO
Gno[E] [5]7 T ﬁz) ;? (1: Z (6? T 3 1?0 ?1 s QP
Vece =Pin 16
GND = Pin 8
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7445

Product Specification
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Decoder/Driver

Signetics Logic Products
LOGIC DIAGRAM
FUNCTION TABLE
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P I I I I I e of

PN e S s of
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-4 JITITTIXT
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H =HIGH voltage levels
L =LOW voltage levels
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Signetics Logic Products

Product Specification

Decoder/Driver 7445
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 UNIT
Vce Supply voltage 7.0 \"
Vin Input voltage -0.5 to +5.5 v
IiN Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +30 v
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4,75 5.0 5.25 \
ViH HIGH-level input voltage 2.0 \
ViL LOW-level input voltage +0.8 \
ik Input clamp current -12 mA
VoH HIGH-level output voltage 30 \"
loL LOW-level output current 80 mA
Ta Operating free-air temperature 0 70 °C

DC ELECTRICAL CHARACTERISTICS

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

7445
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
VCC = M|N, V|H = M|N, V||_ = MAX,
lo HIGH-level output current Vop = 30V 250 HA
Ve = MIN, Viy = MIN, loL = 20mA 0.4 \
V LOW-level output voltage

o ViL = MAX loL = 80mA 05 | 09 v

Vik  Input clamp voltage Vec=MIN, | =1l -1.5 v
I !nput current at maximum Voo = MAX, V, = 5.5V 10 mA

input voltage
i HIGH-level input current Vce = MAX, V= 2.4V 40 HA
i LOW-level input current Ve = MAX, V| =0.4V -1.6 mA
lcc  Supply current® (total) Ve = MAX 43 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 Vgc =5V, Ta =25°C.
3. Measure Icc with all inputs grounded and outputs open.
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Decoder/Driver 7445

AC WAVEFORM

Vour Y™ A
WF07570S
Vpm = 1.3V for 74LS; Vg = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T,=25°C, Voo =5.0V

74
PARAMETER TEST CONDITIONS Cy = 15pF, R, = 1002 UNIT
Min Max
teLH Propagation delay 50
tPHL Address to output Waveform 1 50 ns
TEST CIRCUITS AND WAVEFORMS
vee vee oo\ | w | Yoo AMP (V)
a NEGATIVE | X VM M
L PULSE 10% 10% w

|

|

’—tnu(tr) tmum——‘ l—
AMP (V)

90% 90%:

CL

POSITIVE
PULSE M m

VIN vVour
PULSE L N 1ot
GENERATOR ’ o tTHL(H) ITLH(tr) — —
RT

R 10% . 10%

TC02830S WF06450S.

Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Test Circuit For 74
Open Collector Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zout 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
trLH, trHL Values should be less than or equal to the table 74LS 3.0v 1MHz 500ns 15ns | 6ns
entries. 74S 3.0v 1MHz 500ns 2.5ns | 2.5ns
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FUNCTION TABLE
'51, 'S51, %2 'LS51

INPUTS OUTPUT
A B (o] D Y
H H X X L
X X H H L
All other combinations H
'LS51
INPUTS OUTPUT
B|C | D|E|F Y
H|IH|[H]|X|X]|X L
X | X|X|H]|H|H L
All other combinations H

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

PIN CONFIGURATION

7451, LS54, S51

Gates

'51, 'S51 Dual 2-Wide 2-Input AND-OR-Invert Gate
'LS51 Dual 2-Wide 3-Input, 2-Wide 2-Input AND-OR-Invert

Gate

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7451 1ins 5.7mA
74L.S51 12ns 1.1mA
74851 3.5ns 11mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta = 0°C ta+70°C

Plastic DIP N7451N, N74LS51N, N74S51N

Plastic SO N74LS51D, N74S51D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS
All Inputs 1ul 1Sul 1LSul
Y Output 10ul 10Sul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA Iy, a 74S unit load (Sul) is 50uA |y and
—-2.0mA |, and 74LS unit load (LSul) is 20puA Iy and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'LS51

CDO5610S

'51 T
'LS51 8
ic
910

1F

'S51
2¢
20

1530408

15030508

'LS51
9 >1
0]&
1
8
13| N8
12 ] &
j
2] & >1
3
ol N6
ide
S
-
LS03060S
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Product Specification

Gates

7451,

LS54, S51

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 "
ViN Input voltage -0.5 to +5.5 -05to +7.0 -0.5 to +5.5 \
IiN Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH _
Vout output state -0.5 to +V¢c 0.5 to +Vce -0.5 to +V¢c \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vee Supply voltage 4.75 5.0 525 | 475 5.0 5.25 | 4.75 5.0 5.25 \
ViH HIGH-level input voltage 2.0 2.0 20 Vv
ViL LOW:-level input voltage +0.8 +0.8 +0.8 Vv
lik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -400 -400 -1000{ puA
loL LOW-level output current 16 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
NOTE:
ViL=+0.7V MAX for 54S at Tp = +125°C only.
TEST CIRCUITS AND WAVEFORMS
o I tw | oo AMP (V)
vee ‘ee NEGATIVE | KM ™
PULSE
AL 10% 10%
vout L_ ov
DuT. — tTHLI(t) ITLH(t)— —
—] r—mu(!r) THL—  |o—
RT CL ]
90% 90% AMP ()
POSITIVE
i1l L PULSE vm M
T ) TC028408 10%A - kw'/. ov
WF08450S
V=13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v TMHz 500ns 15ns | 6ns
trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Gates 7451, LS54, $51

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

7451 74LS51 74S51
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Voc = MIN, Vj_ = MAX,
VoH output voltage lon = MAX 2.4 3.4 2.7 3.4 27 3.4 \
v LOW-level Vee = MIN, loL = MAX 0.2 0.4 035 | 05 0.5 \
b output voltage | Vik=MIN (|5 ~4ma (74LS) 025 | 0.4 v
Input clamp _ - _ _ _
Vik voltage Vec =MIN, | =k 15 1.5 1.2 \
Input current V=55V 1.0 10 | mA
] at maximum Vce = MAX
input voltage Vy=7.0V 0.1 mA
X V) =24V 40 uA
i !-llGlt-l level Voo = MAX
input current Vi =27V 20 50 uA
| V,=0.4V -1.6 -0.4 mA
oo powtevel v = Max
input curren V| =05V -20 | mA
Short-circuit _
los output current® Veg = MAX -18 -56 | -20 -100 | -40 -100 | mA
locH g"‘g‘::"s 4 | 8 08 | 16 82 | 178 | mA
Supply current _
lcc (total) Vce = MAX o :
utputs
lcoL LOW 7.4 14 14 2.8 13.6 22 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 Vgg =5V, Ta = 25°C.

3. lps is tested with Voyt = +0.5V and V¢c = Ve 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 WAVEFORM

ViN ] m

L'rm.'l "PLN"

WF07570S

Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vgc = 5.0V

74 74LS 748
PARAMETER TEST CONDITIONS | C_ = 15pF, R = 4002 | C,_ = 15pF, R_ = 2k§2 | C, = 15pF, R =2802 | UNIT
Min Max Min Max Min Max
teLH . 22 20 5.5
torL Propagation delay Waveform 1 15 20 55 ns
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741554
Gate

Four-Wide Two- & Three-Input AND-OR-Invert Gate
Product Specification

Signetics

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
741L.854 12ns 0.9mA

ORDERING CODE

INPUT AND OUTPUT LOADING

AND FAN-OUT TABLE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; To = 0°C to +70°C

Plastic DIP N74LS54N

Plastic SO N74LS54D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

FUNCTION TABLE

INPUTS UTPUT
PINS DESCRIPTION 74LS o
D E
A-K Inputs 1LSul A 8 ¢ F G H J K Y
H H X X X X X X X X
Y Output 10LSul X X H H H X % X X X t
NOTE: X X X X X H H X X X L
Where a 74LS unit load (LSul) is 20pA |y and X X X X X X X H H H L
-0.4mA . o
All other combinations H
H = HIGH voltage level
L = LOW voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1A
E E VCC c —3_
[z [13] 1o AP
& ) s £ =]
E E Y 6 ?u——q N8
G 5] -
F 1] &
g— B " -
GND (7] 2] _9}
H 10
CD0S620S 12 J E &
1" H:K
LS05530S LS05540S
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Signetics Logic Products Product Specification

Gate 741554

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

PARAMETER 74LS UNIT
Vce Supply voltage 7.0 \
ViN Input voltage -0.5to +7.0 \
IIN Input current -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vce \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 v
Vi4 HIGH-level input voltage 2.0 Vv
Vi LOW:-level input voltage +0.8 \
Ik Input clamp current -18 mA
lon HiGH-level output current -400 MA
loL LOW:-level output current 8 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
ooy | w Foowe  AMPY)
vee vee NEGATIVE | KM M
PULSE
a 10% 10%] ov
vour L_
ceneraton [ ur. — tTHL(Y MLHI—f
— r—lTLM('r) tmum—-| e
ICL ° AMP (V)
90% 90%
POSITIVE
~ L L PULSE M ]
Tonesuas 10% ) K10% oy
‘WF06450S
Vm = 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.ov 1MHz 500ns | 15ns | 6ns
trin, tra Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gate 741554

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

74LS54
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Von HIGH-level output voltage Vee = MIN, V. = MAX, lon = MAX 2.7 3.4 \"
loL = MAX 0.35 0.5 \
VoL  LOW-level output voltage Vee = MIN, Vig =MIN
loL = 4mA (74LS) 0.25 0.4 \
Vik Input clamp voltage Veec=MIN, || = Ik -15 \
Input current at maximum _ _
Iy input voltage Vee = MAX, V,=7.0V 0.1 mA
™ HIGH-level input current Voo = MAX, V=27V 20 A
e LOW:-level input current Vee = MAX, V, = 0.4V -04 mA
los  ohort-coult output Vee = MAX -20 ~100 | mA
lcch Outputs HIGH 0.8 1.6 mA
Icc Supply current (total) Vee = MAX
lcoL Outputs LOW 1.0 20 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, Tp=25°C.

3. lps is tested with Voyt = +0.5V and V¢ = Voo 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 WAVEFORM

v L.ml.l ™ L"m_l '™,

WF075708

Vm = 1.3V for 74LS; Vi = 1.5V for all other TTL families.

Waveform 1. Waveform For inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74LS
PARAMETER TEST CONDITIONS Cy = 15pF, R = 2kQ2 UNIT
Min Max
teLH ; 20
Propagation delay Waveform 1 ns
tpHL 20
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Signetics 74564
Gate

Four-Two-Three-Two-Input AND-OR-Invert Gate
Product Specification

Logic Products

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74564 3.5ns 8mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Voo = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74S6aN
Plastic SO N74S64D

NOTE:

For inf tio ding devices processed to Military Specifications, see the Signetics Military Product:
lNPUT AND OUTPUT LOADING D(;rtalnh:;f::all.n regare Ing VI pre S itary 1T { ee e |gne ICS ||ary roducts
AND FAN-OUT TABLE
PINS | DESCRIPTION | 74S FUNCTION TABLE

A-L Inputs 1Sul INPUTS OUTPUT
Y Output 10Sul A B C D E F G H J K L Y
NOTE: H H X X X X X X X X X L
A 74S unit load (Sul) is 50pA Iy and —2.0mA | X X H H H H X X X X X L
X X X X X X H H H X X L
X X X X X X X X X H H L
All other combinations H
H=HIGH voltage level
L = LOW voltage level
X =Don't care
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
2 A 4
22 D— Sfef
E [14] Vee ' t; 1] _4 8
2 13 13
€ -1 .
12
[é n-E£ v %
N —
] 4G &l
(=] s j Sl
GND [Z 6 __6]
] -
C005630S OZKD___ —‘% s
10—t -
LS030308 LS030208
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Signetics Logic Products Product Specification

Gate 74564

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

PARAMETER 74S UNIT
Vce Supply voltage 7.0 \
ViN Input voltage -0.5to +5.5 Vv
Iin Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgc \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
748
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 Vv
ViH HIGH-level input voltage 2.0 \"
Vi LOW:-level input voltage +0.8 v
lik Input clamp current -18 mA
loH HIGH-level output current -1000 MA
loL LOW-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
TEST CIRCUITS AND WAVEFORMS
} tw | AMP
90%Y 90% w
vee vee NEGATIVE | XYM M
PULSE 10% 10%
RL ov
vour L—
— tTHL TLH(tN — fe—
— r—mutm THLM— |
cL [ AMP (V)
90% 90%)
POSITIVE
=+ L PULSE vm vm
TC02840S
10% ' - | K 10% ov
'WF08450S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 a.ov 1MHz 500ns 15ns | 6ns
trm, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Signetics Logic Products Product Specification

Gate 74564

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

74S64
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vou  HIGH-level output voltage Veoe = MIN, VL = MAX, oy = MAX 2.7 3.4
VoL  LOW-level output voltage Vee = MIN, Vi = MIN, Ig. = MAX 0.5
Vik Input clamp voltage Vec = MIN, | =g -1.2
I !nput current at maximum Vg = MAX, V, = 5.5V 1.0 mA
input voltage
liH HIGH-level input current Voc = MAX, V=27V 50 MA
iL LOW-level input current Voo = MAX, Vy=0.5V -2 mA
los Short-circuit output current? Ve = MAX -40 -100 mA
lccH Outputs HIGH 7 125 mA
lcc  Supply current (total) Ve = MAX
lcoL Outputs LOW 8.5 16 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 Vgc =5V, Ta=25°C.
3. lps is tested with Voyt = + 0.5V and V¢ = Voo 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 WAVEFORM

ViN \} \[}

WF075708
V= 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0V

74S
PARAMETER TEST CONDITIONS CL = 15pF, R = 280X UNIT
Min Max
tpLH Propagation delay Waveform 1 55 ns
tPHL 55
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7473, LS73
Flip-Flops

Dual J-K Flip-Flop
Product Specification

Signetics

Logic Products

DESCRIPTION TYPICAL SUPPLY CURRENT
The '73 is a dual flip-flop with individual TYPE TYPICAL fmax (TOTAL)

J, K, Clock and direct Reset inputs. The

7473 is positive pulse-triggered. JK infor- 7473 20MHz 10mA

mation is loaded into the master while 741873 45MHz 4mA

the Clock is HIGH and transferred to the
slave on the HIGH-to-LOW transition.

ORDERING CODE

For the 7473, the J and K inputs should
be stable while the Clock is HIGH for PACKAGES Ve o R NE 707G
conventional operation. CCTOIT O™ A”

. . . Plastic DIP N7473N, N74LS73N
The 74LS73 is a negative edge-triggered aste
ﬂip-ﬂop. The J and K inputs must be l’:‘OTEf ti ding devi d to Military Specifications, see the Signetics Military Products

. " or information reg: 1g devices prc 0 Military Specifi lons, e Signeti ] roau

stable one set-up time prior to the HIGH- -~ "\ o

to-LOW Clock transition for predictable
operation.

The Reset (Rp) is an asynchronous PINS DESCRIPTION 74 74LS

active LOW input. When LOW, it over- — -

rides the Clock and Data inputs, forcing EP Clock input aul ALSul

the Q output LOW and the Q output Rp Reset input 2ul 3LSul

HIGH. J, K Data inputs 1ul 1LSul
QQ Outputs 10ul 10LSul

PIN CONFIGURATION

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and ~1.6mA |y, and a 74LS unit load (LSul) is 20uA Iy

and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEE/IEC)

December 4, 1985

'LS73 '73 'LS73
1444, af12 749 apfe
19> P s> CP,
op> CPy op CPy |_4__ W 12 14_| " 2
¢y [ 3] 4, L Inb e
fpy (] [3) 3, 311 _Ro, aip-13 10Kz Rp, Gz~ 8 K P = k13
o g E EINPY 2n R
X 3 7z
1 5] : 1 15055708
vee [&] [11] GND 73 RN Y 4
9 9
CP2 E E K2 i i 5__1 c1 O ih>c‘ —
foz (5] ap 1 o :
D2 2 =« be B 8
3 G 5] 3, a—4, So1 g,p—15 94, So2 go}—11 [N TN
LS055908 LS05600S
conseans 1o cp, s—q cp,
16— Ky g, 1fo-14 12— K2 Ro, Q2JO-10
3 8
LS05660S
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Signetics Logic Products

Product Specification

Flip-Flops

7473, LS73

LOGIC DIAGRAM

FUNCTION TABLE

Ol—.
1

ol

LDo27708

INPUTS OUTPUTS
OPERATING MODE
Ro | CP?® |J|K| @ | @

Asynchronous reset L X x| x| L H
(Clear)
Toggle H JL |hih| q q
Load "0" (Reset) H JL Ith] L H
Load "1" (Set) H nofnfr|H|L
Hold "'no change" H JL 111] q q

transition.(")

H =HIGH voltage level steady state.
h =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock

L =LOW voltage level steady state.

| =LOW voltage level one set-up time prior to the HIGH-to-LOW Clock

transition.(")

q = Lower case letters indicate the state of the referenced output prior
to the HIGH-to-LOW Clock transition.

X =Don't care
T = Positive Clock pulse.
NOTES:

1. The J and K inputs of the 7473 must be stable while the Clock is
HIGH for conventional operation.

2. The 74LS73 is edge triggered. Data must be stable one set-up 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 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
ViN Input voltage -0.5 to +55 -0.5 to +7.0 \
[ Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢gc \
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \
ViH HIGH-level input voltage 2.0 2.0 \
ViL LOW-level input voltage +0.8 +0.8 \
lik Input clamp current -12 -18 mA
lon HIGH-level output current -400 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Signetics Logic Products Product Specification

Flip-Flops 7473, LS73

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

7473 74LS73
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
X Vcc = M|N, V|H = MlN, V|L = MAX,
VoH HIGH-level output voltage lo = MAX 2.4 3.4 2.7 3.4 Vv
Vee = MIN, loL = MAX 02 | 04 035 | 05 v
VoL LOW-level output voltage ViH = MIN,
ViL = MAX loL = 4mA (74LS) 025 | 04 v
Vik Input clamp voltage Vec=MIN, || =l -1.5 -15 \"
V=55V All inputs 1.0 mA
i J, K inputs 0.1 mA
W !nput current at maximum Voo = MAX ha
input voltage V|=7.0V | Rp inputs 0.3 mA
CP inputs 0.4 mA
J, K inputs 40 MA
V=24V | Rp inputs 80 A
CP inputs 80 A
liH HIGH-level input current Vce = MAX
J, K inputs 20 MA
V=27V | Rp inputs 60 7.}
CP inputs 80 WA
J, K inputs -1.6 -0.4 mA
m LOW-level input current Voo =MAX, V| =0.4V | Rp inputs -3.2 -0.8 mA
CP inputs -3.2 -0.8 mA
Short-circuit output _
los current® Ve = MAX -18 -57 -20 -100 mA
Icc  Supply current* (total) Ve = 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. All typical values are at Vcg =5V, Ta=25°C.

3. lpg is tested with Voyt = +0.5V and Vg = Voc 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, Icc is measured with the Q and Q outputs HIGH in turn.

AC ELECTRICAL CHARACTERISTICS T,=25°C, Vcc=5.0V

74 74LS
PARAMETER TEST CONDITIONS C. = 15pF, R = 4002 CL = 15pF, R = 2k UNIT
Min Max Min Max
fmax Maximum clock frequency Waveform 3 15 30 MHz
teLH Propagation delay Waveform 1, 'LS73 25 20 ns
tPHL Clock to output Waveform 3, '73 40 30
teLH Propagation delay 25 20
ti.  Rb to output Waveform 2 40 30 ns
NOTE:

Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on t, t;, pulse width or duty cycle.
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Signetics Logic Products

Product Specification

Flip-Flops

7473, LS73

AC SET-UP REQUIREMENTS T, =25°C, Vcc = 5.0V

OR

—TPLH

|-wm—1-t.<t oWt —=
J
\ \ ]

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max

tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns

twi(l) Clock pulse width (LOW) Waveform 1 47 ns

twil) Reset pulse width (LOW) Waveform 2 25 25 ns

ts Set-up time J or K to Clock® Waveform 1 20 ns

th Hold time J or K to Clock Waveform 1 0 ns

AC WAVEFORMS

N
RESET (Rp) ™ '™

-——‘r- tPHL

Q % m \ m
——T'Pm
Q m Vm
WF07610S
'WF07600S
Waveform 1. Clock To Output Delays, Data Set-up Waveform 2. Reset To Output Delays,
And Hold Times, Clock Pulse Width Reset Pulse Width
| max twiL)

Vu
r*—th(L) t‘(ﬂ}’l
\L]

_._1

——

-Ten
.

TPLH “

/-

For all waveforms, Vy = 1.3V for 74S; Vjy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted to change for predictable output performance.

Waveform 3. Propagation Delay and fyax

WF076205
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Signetics Logic Products Product Specification

Flip-Flops 7473, LS73

TEST CIRCUITS AND WAVEFORMS

f t o AMP (V)
r w oy P (V)
vee vee NEGATIVE | XYM VM
PULSE
A 10% 10% ov
vour L
3 ouT. THL(Y TLHtD—
t——lumm THUM—] o
RT CL ]
AMP
N 90% 90% i
POSITIVE
=T = == = PULSE M m
TC02840S
1% | - | K10%___ oy
'WF06450S
Vm=1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tri
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | 6ns
trLn, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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Logic Products

DESCRIPTION

The '74 is a dual positive edge-triggered
D-type flip-flop featuring individual Data,
Clock, Set and Reset inputs; also com-

plementary Q and Q outputs.

Set (Sp) and Reset (Rp) are asynchro-
nous active-LOW inputs and operate
independently of the Clock input. Infor-
mation on the Data (D) input is trans-
ferred to the Q output on the LOW-to-
HIGH transition of the clock pulse. The
D inputs must be stable one set-up time
prior to the LOW-to-HIGH clock transi-
tion 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 operation.

PIN CONFIGURATION

7474, LS74A, S74
Flip-Flops

Dual D-Type Flip-Flop
Product Specification

TYPE TYPICAL fyax TYPICAL ?‘lrjc';;kt) CURRENT
7474 25MHz 17mA
741L.S74A 33MHz 4mA
74574 100MHz 30mA

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta =0°C to +70°C
Plastic DIP N7474N, N74LS74AN, N74S74N
Plastic SO N741S74A, N74S74D

NOTE:
For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74S 74LS
D Input 1ul 1Sul 1LSul
Rop Input 2ul 3Sul 2LSul
Sp Input 1ul 2Sul 2LSul
CP Input 2ul 2Sul 1LSul
QQ Outputs 10ul 10Sul 10LSul

NOTE:
Where a 74 unit load (ul) is understood to be 40pA Iy and - 1.6mA 1y, a 74S unit load (Sul) is 50uA Iy and
-2.0mA |, and 74LS unit load (LSul) is 20pA |y and -0.4mA Iy.

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

4 10
Ror [0 3] Vee & 1y _m; s | s
o, ] 73] Rpz 2—] o, 01 q,}-5 120, S02 Q,}—9 - ?;:1 .
cpy 5] [12] 02 InNg >—
Sy (2] M 3i—pcp 11— CP
o1 ¢ 1 2 I 9
Q4 (5] [10] Sp2 EH NP —
3 _ ~ 12
(G Elgz Rpy Gt} Rpz O2|—8 T’: 8
aND (7] BA 7 7
1 13 15035008
CDO5650S 5036008
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Signetics Logic Products Product Specification

Flip-Flops 7474, LS74A, S74
LOGIC DIAGRAM MODE SELECT — FUNCTION TABLE
INPUTS OUTPUTS
So OPERATING MODE —
Sp | Rp | CP D Q a
Asynchronous Set L H X X H L
Asynchronous Reset H L X X L H
i (Clear)
D a Undetermined(" L|{L|X]| X ]| H]|H
Load "1" (Set) H H 1 h H L
Load "0" (Reset) H H 1 | L H
H =HIGH voltage level steady state.
= HIGH voltage level one set-up time prior to the LOW-to-HIGH clock
transition.
cP Jj b g L = LOW voltage level steady state.
= LOW voltage level one set-up time prior to the LOW-to-HIGH clock
transition.
X =Don't care.
T = LOW-to-HIGH clock transition.
) NOTE:
(1) Both outputs will be HIGH while both Sp and Rp are LOW, but the
Looz7808 output states are unpredictable if Sp and Rp go HIGH simultaneously.

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

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 \"
ViN Input voltage -0.5 to +5.5 -0.5 to +7.0 -0.5 to +5.5 v
Iin Input current -30 to +5 -30 to +1 -30 to +5 mA
Vour mgtes;‘t’ep""d fo output in HIGH -051t0 +Veg | -05 10 +Vee | -05 to +Vee v
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max

Veo Supply voltage 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 525 v
ViH HIGH-level input voltage 2.0 2.0 2.0 Vv
Vi LOW:-level input voltage +0.8 +0.8 +0.8 v
lik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -400 -400 -1000| WA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
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Signetics Logic Products Product Specification

Flip-Flops 7474, LS74A, S74

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

7474 74LS74A 74574
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level
Vee = MIN, Vi = MIN,
Von  output = - 24 | 34 27 | 34 27 | 34 v
voltage ViL = MAX, oy = MAX
LOW-level Vce = MIN, loL = MAX 02 | 04 0.35 | 05 0.5
VoL output ViH = MIN,
voltage ViL = MAX loL = 4mA (74LS) 025 | 0.4
Input clamp _ - _ _ _
Vik voltage Vec=MIN, =1k 1.5 1.5 1.2 \"
V| =5.5V 1.0 1.0 mA
Input N
current at D input 0.1 mA
I maximum Vce = MAX Rp input 0.2 mA
input VT e et 0.2 mA
voltage D inpu .
CP input 0.1 mA
D input 40 MA
Rp input 120 A
V) = 2.4V —
Sp input 80 MA
HIGH-level N
W input Vo = MAX CP input 80 HA
current D input 20 50 uA
Rp input 40 150 | pA
V=27V
Sp input 40 100 | WA
CP input 20 100 | pA
D input -1.6 -0.4 mA
Rp input -3.2 -0.8 mA
V) =04V
Sp input -1.6 -0.8 mA
\ LOW-level Ve = MAX CP input -3.2 -0.4 mA
L input cc =
l current® D input 2 | mA
Rp input -6 | mA
Vi =0.5V
Sp input -4 [ mA
CP input -4 mA
Short-circuit
los output Vce = MAX -18 -57 | -20 -100 | -40 -100| mA
current®
Supply
lcc  current* Vce = MAX 17 | 30 4 8 30 | 50 | 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 Vgg =5V, Tp = 25°C.

3. lps is tested with Voyr = +0.5V and V¢c = Vec 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 Icc with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn.

5. Set is tested with reset HIGH and reset is tested with set HIGH.
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Product Specification

Flip-Flops 7474, LS74A, S74
AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vgc=5.0V
74 74LS 74S
PARAMETER TEST CONDITIONS | C_ = 15pF, R_ = 40052 | C_ = 15pF, R, = 2kS2 | C_ = 15pF, R =280 | UNIT
Min Max Min Max Min Max
fmax :f:::::;"y clock Waveform 1 15 25 75 MHz
tpn  Propagation delay 25 25 9
t. Clock to output Waveform 1 40 40 9 ns
4 Propagation delay Waveform 2 25 2 s
tPLH Set or Reset Waveform 2 40 40 135 ns
PAL - to output CP = HIGH ’
Set or Reset to Waveform 2
PHL  output CP =LOW 40 40 8 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t, t;, pulse width or duty cycle.

AC SET-UP REQUIREMENTS T, =25°C, Vo =5.0V

74 74LS 748
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 30 25 6
tw(L) Clock pulse width (LOW) Waveform 1 37 7.3
tw(L) Set or reset pulse width (LOW) Waveform 2 30 25 7
ts(H) Set-up time (HIGH) data to clock Waveform 1 20 20 3
ts(L) Set-up time (LOW) data to clock Waveform 1 20 20 3
th Hold time data to clock Waveform 1 5 5 2

AC WAVEFORMS

NI

']

/

tPHL

e
WF07630S

Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted
to change for predictable output performance.

Waveform 1. Clock To Output Delays, Data
Set-up And Hold Times, Clock Pulse Width

RESET (Rp)

Q

[<]]

LU
m

l—-—-l— tPHL

m

m

Vm =13V for 74LS; Vyy = 1.5V for all other TTL families.

Waveform 2. Set And Reset To Output
Delays, Set And Reset Pulse Widths

-—-I-— tPHL

m

—I_c,,_"

WF07640S
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Flip-Flops 7474, LS74A, S74

TEST CIRCUITS AND WAVEFORMS

vece vce 90%)Y I w i ¥ 90% AMP (V)
AL NEGATIVE | K VM m
PULSE
vIN vout 10% 10% ov
PULSE DUT
GENERATOR o - tTHL(t) ATLH(t) —= f—
— t——lm«!r) 'mum-—l o
RY a ° 0% 90% AMP )
POSITIVE
PULSE vm vm
= = - = = = 10%7 k w J Ro% ov
TC02840S8 WF08450S
Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
Cy = Load capacitance inciudes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tyho
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1MHz 500ns | 15ns | 6ns
trin, trHe Values should be less than or equal to the table 748 3.0v 1MHz 500ns 2.5ns | 2.5ns
entries.
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FEATURES
® 4-bit bistable latch

o Refer to 74LS375 for V¢c 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 output. The Q outputs follow the
Data inputs as long as E is HIGH. The
data on the D inputs one set-up time
before the HIGH-to-LOW transition of
the enable will be stored in the latch.
The latched outputs remain stable as
long as the enable is LOW.

PIN CONFIGURATION

7475,

LS75

Latches

Quad Bistable Latch
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7475 18ns (teLr) 32mA
9ns (tpyi)
74875 15ns (tpLy) 6.3mA
ans (tpni)

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee =5V £5%; Ta = 0°C to +70°C
Plastic DIP N7475N, N74LS75N
Plastic SO N74LS25D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
D Input 2ul 1Lsul
E Input 4ul 4Lsul

All Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA I and - 1.6mA Iy, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

I P
2 3 s 7 1 _lc2
B 0 0, L 11 r
0o (7] 5] 0y Do D, D, D3 2 16
04 E E 81 13— Epq R 1
Ez3 [£] 3] €04 1
vee (5] 2] GND a—{Ea3 24w 14
b, [6] 7] 62 Q Qp Q@ 0y Q; Q@ Q3 Q3 .
o3 O] mEN Ty 1Y lrL Y@y LA PY) -
= B 1 15 14 10 11 9 8
C00s680S —120 w
LS05640S
Vo =Pin 5
GND = Pin 12
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Product Specification

Latches

7475, LS75

LOGIC DIAGRAM

MODE SELECT — FUNCTION TABLE

TO OTHER LATCHES <—

ol

LD02780S

INPUTS OUTPUT

OPERATING MODE
E D Q Q
H L L H
Data enabled H H H L
Data latched L X q q

X =Don't care
q = Lower case letters indicate the state of referenced output one set-up time
prior to the HIGH-to-LOW Enable transition.

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

H = HIGH voltage level
L = LOW voltage level

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 v
VIN Input voltage -05 to +5.5 -051to +7.0 \
In Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢c \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vce Supply voltage 4.7 5.0 5.25 4.75 5.0 5.25
ViH HIGH-level input voltage 20 20
ViL LOWe-level input voltage +0.8 +0.8
ik Input clamp current -12 -18 mA
loH HIGH-level output current -400 -400 n
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Latches 7475, LS75

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

7475 74LS75
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vee = MIN, Vi = MAX, V)= MAX,
Vor output voltage lon = MAX 24 34 27 3.4 v
You LOW-level Yﬁffm loL = MAX 0.2 0.4 0.35 0.5 \
output voltage Vi = MAX loL = 4mA (74LS) 0.25 0.4 v
Vik Input clamp voltage Ve =MIN, || =k -1.5 -1.5 \"
Input current at Vi=55v 10 mA
Iy maximum input Vce = MAX Vie 7.0V D inputs 0.1 mA
voltage " E inputs 04 | ma
D inputs 80 MA
V=24V - P
" HIGH-level input Voo = MAX E inputs 160 uA
current D inputs 20 WA
V| =27V
E inputs 80 MA
| LOW-level input Voo =MAX | V,=0.4v D inputs -32 —04 | wA
L current 7 [E inputs _6.4 16 | uA
Short-circuit output - _ N _ _
los current Vce = MAX 18 57 20 100 mA
Supply current* _
lcc (total) Ve = MAX 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 Vg =5V, Ta =25°C.

3. log is tested with Voyt = +0.5V and V¢ = Ve 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 Icc with all inputs grounded and all outputs open.

AC ELECTRICAL CHARACTERISTICS T =25°C, Vcc = 5.0V

74 74LS
PARAMETER TEST CONDITIONS Cy = 15pF, R = 4002 Cp = 15pF, R = 2kQ UNIT
Min Max Min Max
tPLH Propagation delay 30 27
tont Data to Q output Waveform 1 25 17 ns
tPLH Propagation delay 40 20
tPHL Data to Q output Waveform 2 15 15 ns
teLH Propagation delay 30 27
. Enable to Q output Waveform 3 15 25 ns
tpLH Propagation delay 30 30
tpHL Enable to Q output Waveform 3 15 15 ns
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Product Specification

Latches

7475, LS75

AC SET-UP REQUIREMENTS T, =25°C, Vcc =5.0V

Q, "]
'WF08560S
Vm =15V for 74 and 74S; Vy = 1.3V for 74LS.

Waveform 1. Propagation Delay Data To Q Outputs

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw Enable pulse width Waveform 3 20 20 ns
ts Set-up time, Data to Enable Waveform 4 20 20 ns
th Hold time, Data to Enable Waveform 4 5.0 5.0 ns
AC WAVEFORMS
0, M ™ Dy VM VM
L'mw1 L'nn-1 I"PML’] I"PLM‘!

WF07670S

Vm = 1.5V for 74 and 74S; Vyy = 1.3V for 74LS.

Waveform 2. Propagation Delay Data to @ Q Outputs

N

~tPHL 'l
Q \ ) "
“"PLH'I k—'rm

S W

WF07680S

fo—tw —|

Vm =15V for 74 and 74S; Vy = 1.3V for 74LS.

Waveform 3. Latch Enable To Output
Delays And Latch Enable Pulse Width

WF07690S

Vm= 1.5V for 74 and 74S; Vy = 1.3V for 74LS.
The shaded areas indicate when the input is permitted
to change for pi output pi

Waveform 4. Data Set-up And Hold Times
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Latches 7475, LS75

TEST CIRCUITS AND WAVEFORMS

f w | AMP (V]
207 w o P (V)
vee vee NEGATIVE | XYM M
PULSE
A 10% 10%4 ov
vout L_
ouT. — {THL(tY) TLH— |
— I——m.n(m tmum—-' I-—
o ICL ° AMP (V)
90% 90%:
POSITIVE
=T T = = = PULSE m A
Tonamos 10% 10%
L tw- { oV
WF08450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tra
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.0v 1MHz 500ns 15ns | éns
trLn, trel Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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DESCRIPTION

The '76 is a dual J-K flip-flop with
individual J, K, Clock, Set and Reset
inputs. The 7476 is positive pulse-trig-
gered. JK information 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 set-up time prior to the
HIGH-to-LOW Clock transition.

The Set (Sp) and Reset (Rp) are asyn-
chronous active LOW inputs. When
LOW, they override the Clock and Data
inputs, forcing the outputs to the steady
state levels as shown in the Function
Table.

PIN CONFIGURATION

7476, LS76
Flip-Flops

Dual J-K Flip-Flop

Product Specification

TYPE TYPICAL fyax TYPICAL ?‘trjg:kz)cunnzm
7476 20MHz 10mA
74LS76 45MHz 4mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; To = 0°C to +70°C
Plastic DIP N7476N, N74LS76N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
CP Clock input 2ul 2LSul
Ro, Sp Reset and Set inputs 2ul 2L.Sul
J, K Data inputs 1ul 1LSul
Q Q Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA |y and —1.6mA |y, and a 74LS unit load (LSul) is 20pA |y

and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEE/IEC)

cPy [1] 16) Ky
So1 2] 5] 0y
fip1 (] [4] G,
3 [€] [13] GND
vee 5] [12] k;
cp, (€] (7] o,
Sp2 [7] [10] @,
Apz G B

CD05670S

'LS76
4 4
a4, 301 gf—15 94 S02 gif—11
1-0p cpy 6—~Cp cP;
16— K1 R, Q1014 12— K2 o, N
i i
LL05650S
'76
; !
4 3 %01 g—15 94, 802 gpf—11
1-0 cpy e—q cP;
16— K1 Ry, Mf0-14 12—1 Kz Rp, Q2fO—10
i i
LS05660S

76 'LS76
L P Hw
1 P ML
— ¢t il 16
B P 14
3nly ] S i >
2nlg s
9

v PN ¥ 11
2t R Shpo
2 | 12 14
TN qpe TN P 10
lh.s In S

LS05670S LS05680S)
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Flip-Flops 7476, LS76

LOGIC DIAGRAM

o : : - Q

$p ED

K J

cP
LD02800S
FUNCTION TABLE
INPUTS OUTPUTS

OPERATING MODE — — — —
Sp Rp P 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 Il h h q q
Load 0" (Reset) H H Il | h L H
Load 1" (Set) H H Il h | H L
Hold "'no change' H H JL | | q q

H =HIGH voltage level steady state.

h =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock transition.®

L =LOW voltage level steady state.

| =LOW voltage level one set-up time prior to the HIGH-to-LOW Clock transition.®)

q = Lower case letters indicate the state of the referenced output prior to the HIGH-to-LOW Clock transition.
X_ =Don't care.

JL = Positive Clock pulse.

NOTES:

1. Both outputs will be HIGH while both Sp and Rp are LOW, but the output states are unpredictable if Sp and Rp go HIGH simultaneously.
2.The 74LS76 is edge triggered. Data must be stable one set-up time prior to the negative edge of the Clock for predictable operation.
3.The J and K inputs of the 7476 must be stable while the Clock is HIGH for conventional operation.
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Flip-Flops 7476, LS76
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
VIN Input voltage -0.5 to +5.5 -0.5to +7.0 "
Iin Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vco -0.5 to +Vgc "
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 2.0 20 \
Vi LOW-level input voltage +0.8 +0.8 Vv
ik Input clamp current -12 -18 mA
loH HIGH-level output current -400 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 70 °C
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Flip-Flops 7476, LS76

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

7476 74LS76
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max Min | Typ? | Max
HIGH-level Voe = MIN, Vi = MIN, Vi, = MAX,
VOH  outmut voltage oy, = MAX 2.4 3.4 27 3.4 v
Vo,  LOWHevel ‘\//(uic:bﬁ)'\:, loL = MAX 02 | 04 035 | 05
output voltage Vig = MIN loL = 4mA (74LS) 0.25 0.4
Vik Input clamp voltage Vee=MIN, || =l -15 -15 \"
V| =5.5V 1.0 mA
Input current at J, K Inputs 0.1 mA
I maximum input Vee = MAX 3p, R
voltage Vi=7.0V Ir?putsD 0.3 mA
CP Inputs 0.4 mA
J, K Inputs 40 MA
_ Sp, Rp
V=24V puts 80 uA
» HIGH-level input Voo = MAX CP Inputs 80 HA
current J, K Inputs 20 KA
Sp, Ro
Vi=27V puts 60 uA
CP Inputs 80 A
J, K Inputs -1.6 -0.4 mA
LOW-level input _ - Sp, Ro
n curront® Voo = MAX, V| = 0.4V ot -32 -08 mA
CP Inputs -3.2 -0.8 mA
Short-circuit output - _ _ _
los current Vce = MAX 18 57 20 -100 mA
Supply current* _
C (ot Voc = 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. All typical values are at Vcc =5V, Ta = 25°C.
3. lps is tested with Voyt = +0.5V and Vg = Ve 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 anii all outputs open. Igc is measured with the Q and Q outputs HIGH in turn.
5. Sp is tested with Rp HIGH, and Rp is tested with Sp HIGH.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Ve =5.0V

74 74LS
PARAMETER TEST CONDITIONS Cy = 15pF, R = 40082 Cp = 15pF, R = 2kQ2 UNIT
Min Max Min Max
fmAx Maximum clock frequency Waveform 3 15 30 MHz
teLH Propagation delay Waveform 1, 'LS76 25 20 ns
tPHL Clock to output Waveform 3, '76 40 30
tpLH Propagation delay 25 20
tPHL Sp or Rp to output Waveform 2 40 30 ns
NOTE:

Per industry convention, fiyax is the worst case value of the maximum device operating frequency with no constraints on t;, t;, pulse width of duty cycle.
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Flip-Flops 7476, LS76

AC SET-UP REQUIREMENTS T, =25°C, Vg = 5.0V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H) Clock pulse width (HIGH) Waveform 1 20 20 ns
tw(L) Clock pulse width (LOW) Waveform 1 47 ns
twi(l) Reset pulse width (LOW) Waveform 2 25 25 ns
ts Set-up time J or K to Clock(© Waveform 1 0 20 ns
th Hold time J or K to Clock Waveform 1 0 0 ns

AC WAVEFORMS

T
;_l

——-I- oM l——t— tehL " . ‘—\I;:;
: fon ” — T

Q

— twi)—f
cr VM\ 7‘ m \ A" RESET (Rp)
——tw y—

Q u M
WF07710S
WF07720S
Waveform 1. Clock To Output Delays, Data Waveform 2. Set And Reset To Output
Set-up And Hold Times, Clock Pulse Width Delays, Set And Reset Pulse Widths
i—* 1max twil)—
I"'NH) ta(L) tWH) hL T te(H)
: /
\/ vu
o: U} 7
rrm—-‘ i—-m-«.
Q f Vu Vm
fe— TPLH ~—‘
[ \Vu fVM
L— TPHL -—|
WF07730S
For all waveforms, Vy = 1.3V for 74S; Vyy = 1.5V for all other TTL families.
The shaded areas indicate when the input is i to change for predi output pe

Waveform 3. Propagation Delay and fyax
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Flip-Flops 7476, LS76

TEST CIRCUITS AND WAVEFORMS

o | w | oo AMPO
vee Ye° NEGATIVE | KVM M
AL PuLsE 10% 10%4 ov
vour L_
DUT. — THLU) TLHtD—
—= I—m.n«') THU—] |
RT CL o p
90% 90% AMP )
POSITIVE
PULSE m m
o i o TC028408 10%A N K10% o
'WF08450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for vaiue.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy |ty
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.ov 1MHz 500ns 15ns | 6ns
trume trie Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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FEATURES
o High speed 4-bit binary addition
e Cascadeable in 4-bit increments
o LS83A has fast internal carry
lookahead
o See '283 for corner power pin
version
DESCRIPTION
The '83 adds two 4-bit binary words (A,
plus Bj) plus the incoming carry. The
binary sum appears on the Sum outputs
(£ 1-Z4) and the outgoing carry (Coyr)
according to the equation:
CIN + (A + B«|) + 2(Ax + Bz) + 4(A3 + Bg)
+8(As4+By) =21 +2Z,+4X3+82,
+ 16Cout
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, Ciy 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
Cins Ay, B4, can arbitrarily be assigned to
pins 10, 11, 13, etc.

PIN CONFIGURATION

7483, LS83A

Adders

4-Bit Full Adder

Product Specification

TYPE TYPICAL ADD TIMES TYPICAL SUPPLY CURRENT
(TWO 8 - BIT WORDS) (TOTAL)
7483 23ns 66mA
74LS83A 25ns 19mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vcc =5V 5%; Ta =0°C to +70°C
Plastic DIP N7483N, N74LS83AN
Plastic SO N74LS83AD

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
A4, By, Az, B3, Cin Inputs 2ul
Az, By, A4, By Inputs 1ul
A B Inputs 2LSul
Cin Input 1LSul
Sum Outputs 10ul 10LSul
Carry Output 5ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA |, and a 74LS unit load (LSul) is 20pA iy

and -0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

I [16] 84 10118 7 3 41 16
o | z
£ 2] %) £, 1L Ll ]] = 1° .
A3 [3] 4] Cour Ay By A2 Bz A3 B3 Aq By _:_‘ P o
.3E ECIN 13— Cin CoutH— ¥ T': b3 ’_125
vee [E] 2] GND Iy 32333, —11 o —
£z [€] 7] 8 T ® |, col—2
8, 7] [10] A 9 6 2 15 13
15056908 €
Az [8 EE«,
LS05700S
CDO5680S.
Ve =Pin §
GND = Pin 12
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Product Specification

Adders

7483, LS83A

LOGIC DIAGRAM

'7483

0y
Cin
Ay A48y L

00 j\;

o) )

. Aen D

A2

Vec =Pin 5
GND = Pin 12
() =Pin numbers

@,
AD—

(1L}

— Cour
Az+8;
Az+By

A8y

LD02810S

LOGIC DIAGRAM

'74LS83A

SN Ay 8y A2 82 A3 L)
13 U

Aq 84
) (16)

! (10) ! an ® m (] “@

2
?ﬂ ) Vm
Iy

() =Pin numbers
Veg =Pin §
GND = Pin 12

i(\S)

24 Cour

LD028208
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Adders 7483, LS83A

FUNCTION TABLE

PINS Cin | Ay | A2 | A3 | Ay | By [ B2 [ B3 | By | 27| Z2|Z3| Z4 |Cour
Logic Levels L L H L H H L L H H H L L H
Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 0 1 (10+9=19)
Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0 (carry + 5+ 6=12)
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 Vv
ViN Input voltage -0.5to +55 -05to +7.0 \"
Iin Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢c \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vce Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 Vv
Vi HIGH-level input voltage 20 20 Vv
ViL LOW-level input voltage +0.8 +0.8 Vv
lik Input clamp current -12 -18 mA
Sum -800 -400 pA
lon HIGH-level output current
Carry -400 -400 MA
Sum 16 8 mA
loL LOW-level output current
Carry 8 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Adders 7483, LS83A

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

7483 74LS83A
PARAMETER TEST CONDITIONS! UNIT
Min | Typ? | Max | Min | Typ? | Max
' Veoe = MIN, Vi = MIN,
Von HIGH-level output voltage ViL = MAX, lon = MAX 24 3.4 2.7 3.4 "
Vec = MIN, loL = MAX 02 | 04 035 | 05 v
VoL LOW-level output voltage ViH = MIN,
VL= MAX loL = 4mA (74LS) 025 | 0.4 v
Vik Input clamp voltage Vec=MIN, | =1k -1.5 -1.5
nout at . V) =55V 1.0 mA
nput current at maximum
oy Vee = MAX A, B inputs 02 | mA
input voltage V,=7.0V
Ci\ input 0.1 mA
A1, By, Ag, B, CiN 80 KA
Vi A e A B 40
2, B2, A4, MA
iy HIGH-level input current Vce = MAX s
A, B inputs 40 MA
V=27V
Cin input 20 MA
A1, By, Az, B3, Cin -3.2 mA
= Az, By, A4 B -1.6 mA
it LOW-level input current VCC_ MAX 2 T2 T4
V=04V A, B inputs -08 | mA
CN input -0.4 mA
- CireLi Sum outputs -18 -55 | -20 -100 mA
los Short cércunt output Voo = MAX
current Cour output -18 -70 | -20 -100 | mA
All inputs at 4.5V 66 110 19 34 mA
Vee = MAX -
lcc  Supply current (total) outputs All inputs grounded 22 39 mA
open All B inputs low, other
inputs at 4.5V 19 1 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 Voo =5V, Ta = 25°C.

3. lpg is tested with Voyt = +0.5V and Ve = Vg 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 WAVEFORMS

Vin \["] m ViN m M

L'PHL‘I I*'m.n" L'PHL’I L'PLn*l

WF07570S WF07580S
V=13V for 74LS; Vy = 1.5V for all other TTL families. Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-Inverting Outputs
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Adders

7483, LS83A

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0V

74 74LS
PARAMETER TEST CONDITIONS C = 50pF, R = 40082 CL = 15pF, R = 2kQ2 UNIT
Min Max Min Max
tPLH Propagation delay 34 24
torL Cinto 21 Waveforms 1 & 2 34 24 ns
tPLH Propagation delay 35 24
torL Cnto 22 Waveforms 1 & 2 35 24 ns
tpLH Propagation delay 50 24
torL Cnto g Waveforms 1 & 2 40 24 ns
tpLH Propagation delay 50 24
torL CntoZa Waveforms 1 & 2 50 24 ns
teLH Propagation delay 40 24
tPHL A orBito X Waveforms 1 & 2 35 24 ns
tpLH Propagation delay Waveform 2 20 17 ns
tpHL Civ to Cour R = 78082 for 7483 20 22
trLH Propagation delay Waveforms 1 & 2 22 17 ns
tPHL A; or Bj to Cout R = 78082 for 7483 22 17
TEST CIRCUITS AND WAVEFORMS
| tw | AMP (V)
90%: 90%
vee vee NEGATIVE [ KYM M
PULSE . "
" 10% 10%2 o
- vour |__
ouT | THLH ITLH(t) — t—
TLH(t) ATHL(t)—e te—
o o ¥ AMP (v
I 90% 90%-) !
POSITIVE
== = == = PULSE m A\l
Tonaees 10% 10%
tw- L—— ov
WF08450S
V=13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trn | truo
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 sov 1MHz 500ns | 15ns | 6ns
tri, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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FEATURES

o Magnitude comparison of any
binary words

e Serial or parallel expansion
without extra gating

e Use 74S85 for very high speed
comparisons

DESCRIPTION

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 (Ag-Agz) and (Bgp-Bj),
where Az and B3 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.

PIN CONFIGURATION

7485, LS85, 385

Comparators

4-Bit Magnitude Comparator

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7485 23ns 55mA
741.885 23ns 10mA
74885 12ns 73mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Vee = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N7485N, N74LS85N, N74S85N
Plastic SO N74LS85D, N74S85D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 748 74LS

Ao-As3 Bp-B3, Ia=8 Inputs 3ul 3Sul 3LSul

la<e la>B Inputs 1ul 1Sul 1LSul

A=B, A<B,A>B Outputs 10ul 10Sul 10LSul
NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —-1.6mA I, a 74S unit load (Sul) is 50uA I;y and
-2.0mA |, and 74LS unit load (LSul) is 20pA |y and -0.4mA |

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

10 12 13 15 9 11 14 1 10 COMP
q B EREERERN =
lac<s E E A3 13 [
a=8 ] 4] B2 . Ao A1 Az Ag Bg By B, B3 35 1,
2—Jiace 2 ] 7
Ia>8 [2] (73] A2 3 Aog 1° :<: 5
LI -ab—&
A>B [5] [72] A a—]'a>8 14 o Tol—
1
A=8 [¢] [11] By A>B A=8 A<B -1
— <
A<B[7] [10) Ag ! l 3 4.
GND [E] 5] 8o . . L
7
0040208 15029308 5020408
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LOGIC DIAGRAM In the upper part of the table the three
outputs are mutually exclusive. In the lower

D__ part of the table, the outputs reflect the feed-
forward conditions that exist in the parallel
15) expansion scheme.

83 4 The expansion inputs Ia > g, la=g, and la<p

are the least significant bit positions. When
i used for series expansion, the A>B, A=B
and A <B outputs of the least significant
word are connected to the corresponding
A>8B Ia>B, la=B, and Ia<g inputs of the next
higher stage. Stages can be added in this
manner to any length, but a propagation
D_ » delay penalty of about 15ns is added with
B ) i each additional stage. For proper operation
the expansion inputs of the least significant
g2 ® word should be tied as follows: 15 > g = LOW,
=8 g A=8B Ia=g =HIGH, and la <g = LOW.

LA

13) 1
A2

-8 0—‘ The parallel expansion scheme shown in
Figure 1 demonstrates the most efficient
, 2 1 > i general use of these comparators. In the
N parallel expansion scheme, the expansion

(1) inputs can be used as a fifth input bit position
A | " except on the least significant device which

A<B must be connected as in the serial scheme.
The expansion inputs are used by labeling
Ia>p as an "A" input, la < as a "'B'"" input
and setting I4 = g LOW. The '85 can be used
as a 5-bit comparator only when the outputs
(10) p are used to drive the (Ag - A3) and (B - B3)
G d inputs of another '85 device. The parallel
(9) technique can be expanded to any number of

D_ bits as shown in Table 1.

LDO01390S

L

.

22

FUNCTION TABLE

COMPARING INPUTS CASCADING INPUTS OUTPUTS
A3 B A2 By Ay, By Ao, By la>8 la<s la=8 A>B A<B A=B
A3z > B3 X X X X X X H L L
Ag < By X X X X X X L H L
A3 =Bj3 Az > By X X X X X H L L
A3=Bj3 A < By X X X X X L H L
Az =Bj3 Ay =By Ay > By X X X X H L L
A3 =B3 Az =8B Ay <B4 X X X X L H L
A3=Bj3 Az =B Ay =B, Ap > By X X X H L L
A3 =Bj A2 =B Ay =By A < Bg X X X L H L
A3 =Bj3 Az =8B Ay =B, Ag =By H L L H L L
A3 =Bj3 Ay =B Ay =By Ao =Bog L H L L H L
A3 =B3 A2 =B Ay =By Ag =B L L H L L H
A3=Ba A2=Bz Ay =By A0=Bo X X H L L H
A3=Bg A2=Bz A1'=B1 A0=Bo H H L L L L
A3=53 A2=Bg A1=B1 Ao=Bo L L L H H L

H = HIGH voltage level
L = LOW voltage level
X =Don't care
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Comparators 7485, LS85, S85

INPUTS
(MSB) B23 i B3
A23 A3
822 =] 82
[V p— Y
829 ———18¢ A<8
J YT yu— A=8 }—NC
820 ——Bo A>8
Y p—
819 ———'a<s
[S
Alg ——{la>e
8y —183
Ajg ———qA3
8y ———482
Ay ————A2
8 — 81 A<8
Ayg — A1 A=B }—NC
845 —{B0 A>8
Ay ——— 40
By —{la<s
[RN [j\hry
A la>s
By3 ———183 83
A3 ——A3 — A3
:IZ —82 82
12— A2 A
81y —— 8, A<B 8, acsf OUTPUTS
ANy [Ay A=8 L—NC Ay Y] S—
810 ————{80 A>B I Bo ASBH—ou
A0 | Ao Ao
Bg la<e —Ja<s
—{la=8 — A=8
Ag Ia>s —A>8
Bg 83
Ag A3
87 ——482
A7 [A2
B¢ 8y A<B
Ag Ay A=B p—NC
B8g —— 80 A>B
Ag Ao
Bs la<s
L—Jia
Ay ———la>s
B3 83
Az A3z
82 8
Az a2
8, |84 A<8
[ S p—— ) A=8
(LSB) Bg 8o A>B
Ao Ao
L—lacs
H—la-8
L—qla>e
AF02001S
Figure 1. Comparison Of Two 24-bit Words
Table 1
WORD NUMBER OF TYPICAL SPEEDS
LENGTH PACKAGES 74 748 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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Comparators

7485, LS85, S85

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

PARAMETER 74 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 7.0 v
ViN Input voltage -0.5 to +5.5 -05to +7.0 -0.5 to +5.5 \
Iin Input current -30 to +5 -30 to +1 -30 to +5 mA
Vour ZS:;?"S;’:Z"S" o output in HIGH -0510 +Vo | 0510 +Vog | -05to +Vee v
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS
74 74LS 748
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max

Vecc  Supply voltage 475 | 50 | 525 | 475 | 50 | 525 | 475 | 50 | 525 v
ViH HIGH-level input voltage 2.0 2.0 2.0 "
ViL LOW-level input voltage +0.8 +0.8 +0.8 \
lik Input clamp current -12 -18 -18 mA
lon HIGH-level output current -400 ~-400 -1000| WA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
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Comparators

7485, LS85, S85

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

7485 74LS85 74S85
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level
Vec = MIN, Vi = MIN,
Vow output i - 24 | 34 27 | 34 27 | 34 v
voltage ViL = MAX, lon = MAX
LOW-level Vee = MIN, loL = MAX 02 | 04 0.35 | 0.5 05| Vv
VoL output Vi = MIN,
voltage ViL = MAX loL = 4mA (74LS) 025 04
Input clam
Vik vo‘:mge P Voo = MIN, | = Ik -15 -15 12| Vv
Input V| =5.5V 1.0 1.0 [ mA
current at
I maximum Voo = MAX| |, la<e la>a 01 mA
. 1= 7.0V
input Other 03 mA
voltage inputs .
la<e la>B 40 A
V=24V
' Other 120 Py
HIGH-level inputs
iy input Vce = MAX
current Ve 27V lac<e la>B 20 50 | pA
=2
Other
inputs 60 150 | pA
lac<e la>B -1.6 -0.4 mA
V= 0.4V
Other
LOW-level inputs -48 -1.2 mA
i, input Vce = MAX
current Vi 05V la<s Ia>8 -20| mA
1=0.
Other 60| mA
inputs
Short-circuit
los output Vee = MAX -18 -55 | -20 -100 | -40 -100| mA
current®
oo Supply current Vce = MAX 55 | 88 104 | 20 73 [ 115 | mA
(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 Vgg =5V, Ta=25°C.

3. lps is tested with Voyt = +0.5V and Vg = Ve 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. Icc is measured with outputs open, A =B grounded, and all other inputs at 4.5V.
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AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0V

74 74LS 748
TEST _ _ - - — =
PARAMETER CONDITIONS Cy = 15pF, R = 4002 | C_ = 15pF, R = 2k§2 | C_ = 15pF, R = 28082 | UNIT
Min Max Min Max Min Max

toL Z’%':agai‘;?’:nd:)'ay Waveform 1 2 36 16 ns
torL P 3 logic levels 30 30 165

A <B, A>B output
thLm :";':agai‘;%':n":;ay Waveform 2 35 45 18 e
tPHL A=B output 4 logic levels 30 45 16.5
tLu :\":’:a%i'flde:iynpm Waveform 1 11 22 7.5 e
tPHL to A> B output 1 logic level 17 17 8.5
thLH ;m‘;a?:;'&" tge'ay Waveform 2 20 20 105 s
tPHL A=B output 2 logic levels 17 26 7.5
tPLH arg?gitéo':,xde;a?npm Waveform 1 1 22 7.5 ns
tPHL to A< B output 1 logic level 17 17 8.5

AC WAVEFORMS
Vin \) m ViN m 7~ m
L'P”L’1 Ltw.n-l L'Pm.*l l-'nn-l
WF07570S 'WF07580S
Vm = 1.3V for 74LS; V= 1.5V for all other TTL families. VM =13V for 74LS; Vy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-inverting Outputs
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TEST CIRCUITS AND WAVEFORMS

oY | W | Hoow — AMPM)
NEGATIVE | XYM V™
PULSE
10%
10% o
L-!THL(") TLH(t) —= —
l——m.n(m THL—]  |—
AMP (V)
90% 90%
POSITIVE
PULSE vm M
10% . K10%__ oy
'WF06450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | tyy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 s.ov MHz 500ns | 15ns | 6ns
trin, tryl Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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FUNCTION TABLE

7486, LS86, S86

Gates

Quad Two-Input Exclusive-OR Gate

Product Specification

TYPICAL PROPAGATION

TYPICAL SUPPLY CURRENT

TYPE DELAY (TOTAL)
7486 14ns 30mA
74L.586 10ns 6.1mA
74S86 7ns 50mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; Ta=0°C to +70°C
Plastic DIP N7486N, N74LS86N, N74S86N
Plastic SO N74LS86D, N74S86D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

INPUTS OUTPUT Data M ;
A B Y
N L L INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
L H H PINS DESCRIPTION 74 748 74LS
: ::‘ E A, B Inputs 1ul 1Sul 1LSul
H=HIGH voltage level Y Output 10ul 10Sul 10LSul
L =LOW voltage level NOTE:
Where a 74 unit load (ul) is understood to be 40pA Iy and —1.6mA |, a 74S unit load (Sul) is 50uA |y and
-2.0mA |, and a 74LS unit load (LSul) is 20pA Iy and -0.4mA Iy
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
! 3
A =1 o
(KB (@] vee '8 [ 3 2
A 6
= @E 8 [ s 5
o L s:) _9‘
O 0l I\ i 8
3 g D ==
GND [7 A _12]
= ) Dty s -
CDos4s0s 15036208

18057208
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Gates

7486, LS86, S86

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature

range unless otherwise noted.)

PARAMETER 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 v
ViN Input voltage -05 to +5.5 -05 to +7.0 -0.5 to +5.5 \
IiN Input current -30 to +5 -30 to +1 -30 to +5 mA
Voltage applied to output in HIGH
Vout output state -0.5 to +Vgo -0.5 to +Vcc -0.5 to +V¢g \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS 74S
PARAMETER UNIT
Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
Vcc  Supply voltage 4.75 5.0 525 | 475 5.0 525 | 475 5.0 5.25 \"
ViH HIGH-level input voltage 20 2.0 2.0 \
Vi LOW-level input voltage +0.8 +0.8 +0.8 \%
Ik Input clamp current -12 -18 -18 mA
loH HIGH-level output current -800 -400 -1000 MA
loL LOW-level output current 16 8 20 mA
Ta Operating free-air temperature 0 70 0 70 0 70 °C
TEST CIRCUITS AND WAVEFORMS
0% | w Foon — “MP M)
vee vee NEGATIVE | XYM m
PULSE 10% 10%:
AL ov
Vour L_
ouT. — tTHLtY) TLHtD— |
— r—mn«m THL—]  |—
RT cL 1]
P (V)
I 90% 90%-) AMP ()
POSITIVE
== = == = PULSE '] M
TC02840S 0/
10%2A | - | K 10% ov
WF06450S
V= 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
RL = Load resistor to Vcc; see AC CHARACTERISTICS for vaiue.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryn | tru
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.ov TMHz 500ns 15ns | 6ns
trins trie Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Gates

7486, LS86, S86

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

7486 74L.S86 74586
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vog = MIN, Vi = MIN,
VoH output voltage Vi = MAX, lop = MAX 2.4 3.4 27 3.4 2.7 3.4 \"
LOW-level Voc = MIN, loL = MAX 02 | 0.4 035 | 05 05 | Vv
VoL output voltage | 1H = MIN,
P 98 | v, = MAX loL = 4mA (74LS) 025 | 0.4 v
Input clamp _ - _ - -
VK yoltage Vee=MIN, | =i 15 15 12| v
Input current V) =55V 1.0 10 | mA
Iy at maximum Vce = MAX
input voltage Vi =7.0V 0.2 mA
X V=24V 40 uA
" HIGH level Vg = MAX
input current Vi =27V 40 50 A
| V=04V -1.6 -0.8 mA
I !.OW level Voo = MAX
input current V| =0.5V -20 | mA
Short-circuit
105 output curent? | Vo0 = MAX -18 -55 | -15 -100 | -40 -100 | mA
Supply current* _
lcc (total) Voe = MAX 30 50 6.1 10 50 75 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 Vgg =5V, Ta =25°C.

3. lpg is tested with Voyt = +0.5V and Ve = Vo 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 inputs grounded an outputs open.

AC WAVEFORMS

\["] ']

I"m«.'l <'P|.n-|

WF075708

ViN

Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 1. Waveform For Inverting Outputs

M m

L'M*I L‘nn’l

WF07580S

VIN

Vp = 1.3V for 74LS; Vy = 1.5V for all other TTL tamilies.

Waveform 2. Waveform For Non-inverting Outputs

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vo =5.0V

74 74LS 74S
PARAMETER TEST CONDITIONS |C_ = 15pF, R =40092| C_= 15pF, R_ = 2kQ2 | C_ = 15pF, R_ = 2802 | UNIT
Min Max Min Max Min Max
tpLH Propagation delay Other input LOW 23 23 10.5 ns
tPHL A or B to output Waveform 2 17 17 10
tPLH Propagation delay Other input HIGH 30 30 10.5 ns
tPHL A or B to output Waveform 1 22 22 10
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DESCRIPTION

The '90 is a 4-bit, ripple-type Decade
Counter. The device consists of four
master-slave flip-flops internally connect-
ed 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
simultaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MR{"MRy) is provided which over-
rides both clocks and resets (clears) all
the flip-flops. Also provided is a gated
AND asynchronous Master Set
(MS41:MS3) 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 CPy input must
be externally connected to the Qg output.
The CPy input receives the incoming
count producing a BCD count sequence.
In a symmetrical Bi-quinary divide-by-ten

PIN CONFIGURATION

7490, LS90
Counters

Decade Counter
Product Specification

TYPE TYPICAL fymax TYPICAL SUPPLY CURRENT
7490 30MHz 30mA
74LS90 42MHz 9mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Tp = 0°C to +70°C
Plastic DIP N7490N, N74LS90N
NOTE:
For information regarding devices p d to Military Specifications, see the Signetics Military Products
Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
CPy Input 2ul 6LSul
CP,4 Input 4ul 8LSul
MR, MS Inputs 1ul
Qp-Q3 Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA I, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA .

counter the Qg output must be connect-
ed externally to the CPy input. The input
count is then applied to the CPy input
and a divide-by-ten square wave is ob-
tained at output Qp. To operate as a
divide-by-two and a divide-by-five count-

LOGIC SYMBOL

er no external interconnections are re-
quired. The first flip-flop is used as a
binary element for the divide-by-two
function (CPg as the input and Qg as the
output). The CP4 input is used to obtain a
divide-by-five operation at the Q3 output.

LOGIC SYMBOL (IEEE/IEC)

&0 0 &,
MR, [Z] 73] NC
MR, 3] 2] ag
Ne [4] 1] a3
vee ] [i6] aND
us; [€] [5]0,
ms; (7] 5] 0,

67
MS
14 cPy
1 cp,
MR Q Q; Q; Q3
23 12 9 8 1
LS05730S
Ve =Pin §
GND = Pin 10
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Product Specification

Counters

7490, LS90

LOGIC DIAGRAM

MODE SELECTION —

FUNCTION TABLE

()
MS, ) RESET/SET INPUTS OUTPUTS
i) l MR [MR,[Ms,[Ms;| a0 [ @ [0, ] s
S0 H | H L XL L L L
_ (e LR o H H X L L L L L
CPg ———Qjce X| X|H]J]H|H L L H
. & L X L X Count
ul} X | L] x|t Count
b L x| x|t Count
)
&, H L L X Count
MR 1] H = HIGH voltage level
1 L = LOW voltage level
MR :DO— 02 ® ® an - bon
2 (3) Q a 0, Qs X =Don't care
toozedos BCD COUNT SEQUENCE —
Vo =Pin 5 FUNCTION TABLE
GND = Pin 10
OUTPUTS
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range COUNT
- Q | Q| Q2 | Q3
unless otherwise noted.)
0 L L L L
PARAMETER 74 74LS UNIT 1 H L L L
Vee Supply voltage 7.0 7.0 \ 2 L H L L
3 H H L L
Vin Input voltage -0.5 to +5.5|-0.5 to +7.0 \ 4 L L H L
™ Input current -30 to +5 | -30 to +1 mA 5 H L H L
Voltay pplied t 8 - H H L
ge applied to _ _ 7 H H H L
. 0.5 to 0.5 to
Vout output in HIGH +Voo +Veo \ 8 L L L H
output state 9 H L L H
Ta Operating free-air temperature 0 to 70 oc NOTE:
range Output Qg connected to input CPy.
NOTE:
Vi is limited to +5.5V on TPy and CP, inputs on the 74LS90 only.
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \
Vin HIGH-level input voltage 2.0 2.0
Vi LOW-level input voltage +0.8 +0.8 )
lik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Counters 7490, LS90

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

7490 74LS90
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
] Voo = MIN, Vi = MIN,
Vox HIGH-level output voltage ViL = MAX, lon = MAX 24 | 34 27 | 34 \
Vec=MIN, ||, =MAX 02 | 04 035 | 05
VoL LOW-level output voltage ViH = MIN,
ViL=MAX | loL=4mA (74LS) 025 | 0.4
Vik Input clamp voltage Veec =MIN, || =1k -15 -1.5 \"
V;=5.5V | All inputs '90 1.0 mA
i V,=7.0vV MR, MS inputs 0.1 mA
I !nput current at maximum Vg = MAX | P!
input voltage CP, input 0.2 mA
V| = 5.5V
CP; input 04 | mA
MR, MS inputs 40 HA
V=24V wo input 80 MA
CP4 input 160 A
hiH HIGH-level input current Vcc = MAX
MR, MS inputs 20 uA
V,=27V | TPy input® 40 | uA
CP, input® 80 WA
MR, MS inputs -1.6 -04 | mA
I LOW-level input current Voc = MAX | V;=0.4V CPy input -3.2 -24 | mA
CP, input -6.4 -32| mA
Short-circuit output _
105 current® Vce = MAX -18 -55 | -20 -100| mA
lcc  Supply current? (total) Vce = MAX 30 | 53 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 Vg =5V, Ta =25°C.

3. lpg is tested with Voyt = +0.5V and Vcc = + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one
second.

4.1cc 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 54LS90 only is 80uA for CPo and 160uA for TPy inputs.
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Counters 7490, LS90

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Vo =5.0V

74 74LS
PARAMETER TEST CONDITIONS | C_ = 15pF, R, = 4002 C = 15pF, R = 2k UNIT
Min Max Min Max

fmax Input count frequency, CPo to Qq 10 32
fmAx Input count frequency, CPy to Q Waveform 1 10 16 MHz
teLH Propagation delay 16
oy CPo input to Qp output Waveform 1 18 ns
teLH Propagation delay 16
tPHL CP, input to Q; output Waveform 1 21 ns
tpLH Propagation delay 32
tPHL CP, input to Q, output Waveform 1 35 ns
tPLH Propagation delay 32
tPHL CP; input to Qg output Waveform 1 35 ns
tpLH Propagation delay 100 48
tPHL CPy input to Qs output Waveform 1 100 50 ns
tPHL MR input to any output Waveform 2 40 ns
tpLH MS input to Qo and Q3 outputs Waveform 3 30 ns
tPHL MS input to Q; and Q, outputs Waveform 2 40 ns

NOTE:
Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.

AC SET-UP REQUIREMENTS T, =25°C, Ve =5.0V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw CPy pulse width Waveform 1 50 15 ns
tw CP; pulse width Waveform 1 50 30 ns
tw MS, MR pulse width Waveform 2 50 15 ns
trec Recovery time, MR to CP Waveform 2 25 ns
trec Recover time, MS to CP Waveforms 2 & 3 25 ns
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Counters 7490, LS90

AC WAVEFORMS

I.__ Max -—-l MR OR MS _2 W 2_’._.,"..1

cp Vm VM "™

cP
f— tw
tpLH

Vi AL Q
(] Ve
WF07740S
WF07750S
Waveform 1 Waveform 2
MS M

_ 'w ‘:’*"'m "I
cp I
tpLH —°—‘1

WF092408

For all waveforms, Vi = 1.5V for 74 and 74S; Vy = 1.3V for 74 LS.

The number of Clock Pulses required between the tp y and tpyy can be from the Function Table.
Waveform 3
TEST CIRCUITS AND WAVEFORMS
" w . AMP (V)
90%9Y F90% P
vee vee NEGATIVE | XYM VM
PULSE 10% 10%:
AL ov
vour L_
ouT. — THLY) fTLHtD =] |o—
— r—mmm THL(t)—] I-—
At « ¥ AMP (V)
90% 90%-)
POSITIVE
== = == = PULSE vm ]
TC028405
0% | w | K0%__ oy
WF06450S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R_ = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyyy | tri
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0V 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | 6ns
true tril Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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FEATURES

o 8-bit serial-in-serial-out shift
register

e Common buffered clock

e 2-input gate for serial data entry

e True and Complement outputs

DESCRIPTION

The '91A is an 8-bit serial-in-serial-out
shift register. The serial data is entered
through a 2-input AND gate (Ds, and
Dgp). HIGH data is entered when both
Dga and Dgp are HIGH. LOW data is
entered when either Serial Data input is
LOW. The Data inputs are edge-trig-
gered and must be stable just one set-up
time prior to the LOW-to-HIGH transition
of the Clock input (CP) for predictable
operation. The data is shifted one bit to
the right (Qp = Q2 — Qy) synchro-
nous with each LOW-to-HIGH clock
transition. The '91A has no reset capaci-
ty, so initialization requires the shifting in
of at least 8 bits of known data.

Once the register 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 applica-
tions.

PIN CONFIGURATION

7491A
Register

8-Bit Shift Register
Product Specification

TYPE TYPICAL fyax TYPICAL %’g;’k{) CURRENT
7491A 18MHz 3.5mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec =5V £5%; To=0°C to +70°C
Plastic DIP N7491AN

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
All Inputs 1ul
All Outputs 10ul

NOTE:

A 74 unit load (ul) is understood to be 40pA |y and -1.6mA |y

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

o oL
2 13
= 3] a7 B SRGs
] 2105 11— pgy —19 >cu~ 3
= [71] Dgy, R N 14
vee (5] [76] GND o 9 L
] 12 | & Jo
[E] (5] cp 13 1
E E 18057508 15057608
coos7108
Vec =Pin 5
GND = Pin 10
Pin numbers for DIP package
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Register 7491A

LOGIC DIAGRAM

Dsa
Dsp Q7
(11°]
*10 for Flatpack ‘57
cp sz%
LD02850S
piP Flat Pack
Ve =Pin 5 Vgc =Pin 4
GND = Pin 10 GND = Pin 11
MODE SELECT — FUNCTION TABLE H = HIGH voltage level. ) )
h =HIGH voltage level one set-up time prior
INPUTS FIRST STAGE OUTPUTS _to the LOW-to-HIGH clock transition.
OPERATING MODE — L : LOW voltage level. ) )
cpP Dsa | Dsp Q 50 Qy (e | =LOW voltage level one set-up.nma prior to
T — the LOW-to-HIGH clock transition.
. " | X L H ds ds qn = Lower case letters indicate the state of
Shift, reset first stage T X 1 L H de 56 the referenced register output one set-up
- - = time prior to the LOW-to-HIGH clock
Shift, set first stage ) h H L de s transition.

X =Don't care.
T = LOW-to-HIGH clock transition.

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

PARAMETER 74 UNIT
Vece Supply voltage 7.0 \"
VIN Input voltage -0.5to +5.5 v
Iin Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vgc "
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER A UNIT
Min Nom Max

Vee Supply voltage 4.75 5.0 5.256 \
Vin HIGH-level input voltage 2.0 \
ViL LOW-level input voltage +0.8 \
lik Input clamp current -12 mA
loH HIGH-level output current -400 MA
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C
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Register 7491A

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

7491A
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Von  HIGH-level output voltage VC°_= MIN, Vi = MIN, Vi = MAX, 2.4 3.4 v
lon = MAX
VoL  LOW-level output voltage VCC_= MIN, Vi = MIN, Vi = MAX 0.2 0.4 v
loL = MAX
Vik Input clamp voltage Vec=MIN, || =k -15 "
I !nput current at maximum Voo = MAX, V; = 5.5V 10 mA
input voltage
IiH HIGH-level input current Voo = MAX, V| =24V 40 HA
i LOW-level input current Vce = MAX, V| =0.4V -1.6 mA
los Short-circuit output current® Ve = MAX -18 -57 mA
Iee Supply current* (total) Ve = MAX 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 Vgc =5V, Tp =25°C.

3. All typical values are at Vg = +0.5V and Vg = VocMAX + 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.lcc is measured after the eighth clock pulse with the output open and Dg, and Dgy, inputs grounded.

AC WAVEFORMS

s J% R

W o b

Q7 (atter 8 clock puises) / \

WF07790S Wrorenos
Vm=1.5V for 74 and 74S; Vy = 1.3V for 74LS. Vi =15V for 74 and 74S; Vy = 1.3V for 74LS.
The shaded areas indicate when the input is permitted
to change for predictable output performance.
Waveform 1. Clock To Output Waveform 2. Data Set-up And Hold Times
Delays And Clock Pulse Width
AC ELECTRICAL CHARACTERISTICS T, =25°C, Voc = 5.0V
74
PARAMETER TEST CONDITIONS C. = 15pF, R = 4002 UNIT
Min Max
Maximum clock
fmMAX frequency Waveform 1 10 MHz
tPLH Propagation delay 40
tPHL Clock to output Waveform 1 40 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t, pulse width or duty cycle.
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Register 7491A

AC SET-UP REQUIREMENTS T, =25°C, Vcc =5.0V

74
PARAMETER TEST CONDITIONS UNIT
Min Max
tw Clock pulse width Waveform 1 25 ns
ts Set-up time, data to clock Waveform 2 25 ns
th Hold time, data to clock Waveform 2 0 ns
TEST CIRCUITS AND WAVEFORMS
90%Y w Foom — AMP M)
vee vee NEGATIVE | KM m
PULSE
AL 10% 10% o
vour L_
puT. — THL(H TLH(t) —
— I—mmm THL—  |—
RT cL o AMP (V)
90% 90%-)
POSITIVE
== = == = PULSE vm vm
TC02840S
10%A ' W | k10% ov
WF06450S
Vi =1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tr y | truL
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 s.ov 1MHz 500ns | 15ns | 6ns
trLn, trHL Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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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 divide-by-two sec-
tion and a divide-by-six 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
simultaneously because of internal ripple
delays. Therefore, decoded output sig-
nals are subject to decoding spikes and
should not be used for clocks or strobes.

A gated AND asynchronous Master Re-
set (MR{*MRy) is provided which over-
rides both clocks and resets (clears) all
the flip-flops.

PIN CONFIGURATION

7492, LS92
Counters

Divide-By-Twelve Counter
Product Specification

TYPE TYPICAL fuax TYPICAL SUPPLY CURRENT
7492 28MHz 28mA
74LS92 42MHz 9mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Voo = 5V 5%; Ta = 0°C to +70°C
Plastic DIP N7492N, N74LS92N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
MR Master reset inputs 1ul 1LSul
CPy Input 2ul 6LSul
CP4 Input 4ul 8LSul
Qo-Q3 Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and —1.6mA Iy, and a 74LS unit load (LSul) is 20pA hy

and -0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

— — []
& [ o 14—a ¢y T & [«°™
Ne[Z] 73] NC —
Nc[3] B 1—Q| CPy
Ne[] [11] 0y MR G Q Q; a NS L.
vee 5] 0] aND ' DIV3 TG 1
I { ry
MRy E E Q2 124 '—.—
MR, (7] (2] 3 67 12 1 9 L4402 |—
LS05770S LS05780S
CD05720S
Vce =Pin 5
GND = Pin 10
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Counters 7492, LS92

LOGIC DIAGRAM Since the output from the divide-by-two sec-
tion is not internally connected to the suc-

ceeding stages, the device may be operated
" in various counting modes. In a Modulo-12,
— 09 o Divide-by-12 Counter the CP4 input must be
CPy—QyCP " externally connected to the Qg output. The
Kap CPy input receives the incoming count and Q3
produces a symmetrical divide-by-12 square
cp, wave output. In a divide-by-six counter no
MR, © external connections are required. The first
MR‘:DO— 12 ) ® ® flip-flop is used as a binary element for the
2m Qg Q Q, Qg divide-by-two function. The CP4 input is used
Loo2seos to obtain divide-by-three operation at the Q4
() = Pin numbers and Q; outputs and divide-by-six operation at
Vec =Pin 5 the Q3 output.
GND = Pin 10
FUNCTION TABLE MODE SELECTION
OUTPUTS RESET INPUTS OUTPUTS
COUNT
Q | @ | Q2 | Qg MR MR, |Q Qi Q; Qg
0 L L L L H H L L L L
1 H L L L L H Count
g ||-'| : :: :: H L Count
L
4 Ll L |H|L L Count
5 H L H L H = HIGH voltage level
6 L L L H L = LOW voltage level
7 H L L H X =Don't care
8 L H L H
9 H H L H
10 L L H H
1 H L H H
NOTE:

Output Qg connected to input CPy.

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

PARAMETER 74 74LS UNIT
Vcc  Supply voltage 7.0 7.0 \"
Vin  Input voltage -05 to +55 -0.5 to +7.0 \
Iin Input current ~30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢cc Vv
Ta Operating free-air temperature range 0to70 °C

NOTE:
V) is limited to 5.5V on CPy and TP, inputs only on the 74LS92.

RECOMMENDED OPERATING CONDITIONS

74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max

Vcc  Supply voltage 4.75 5.0 5.25 4,75 5.0 5.25 \
Vit HIGH-level input voltage 2.0 2.0 Vv
ViL  LOW-level input voltage +0.8 +0.8 v
ik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 HA
loo  LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Counters 7492, LS92

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

7492 74LS92
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vcc =MIN, Vig = MIN,
Vou HIGH-level output voltage ViL = MAX, lon = MAX 24 | 34 27 | 34 \"
Vec=MIN, | =MAX 02 | 04 035 | 05
VoL LOW-level output voltage Vi4 = MIN,
ViL=MAX | IoL =4mA (74LS) 0.25| 0.4 v
Vik Input clamp voltage Vcc=MIN, | =l -1.5 -15 \
V| =55V All inputs '92 1.0 mA
i V|=7.0V MR inputs 0.1 mA
I !nput current at maximum Vg = MAX | P
input voltage TPy input 02 | mA
V| =5.5V
CPy input 04 | mA
MR inputs 40 MA
V=24V | TP, input 80 wA
CPy input 160 A
™ HIGH-level input current Vee = MAX
MR inputs 20 HA
Vi=27V | TPy input® 40 | WA
CP; input® 80 | uwA
MR inputs -16 -04 | mA
L LOW-level input current Voo = MAX |V, =0.4V CPy input -3.2 -24 | mA
CP; input -6.4 -32| mA
Short-circuit output
los currentd Ve = MAX -18 -55 | -20 -100| mA
Icc  Supply current* (total) Vce = MAX 51 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 Voo =5V, Ta=25°C.

3. los is tested with Voyt = + 0.5V and 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. Icc is measured with all outputs open, both MR inputs grounded following momentary connection to 4.5V, and ail other inputs grounded.

5. The maximum limit for the 54LS92 only is 80uA for CPy and 160uA for CPy inputs.
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Counters

7492, 1LS92

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc =50V

74 74LS
PARAMETER TEST CONDITIONS Cp = 15pF, R = 4002 C_ = 15pF, R = 2k UNIT
Min Max Min Max
fmAx CPy input count frequency Waveform 1 10 32 MH
z
fmax CPy input count frequency Waveform 1 10 16
tpLH Propagation delay 16
tpHL CPy input to Qp output Waveform 1 18 ns
tPLH Propagation delay 16
tPHL CP, input to Q; output Waveform 1 21 ns
tPLH Propagation delay 16
tPHL CP, input to Q. output Waveform 1 21 ns
tPLH Propagation delay 32
tPHL CP; input to Q3 output Waveform 1 35 ns
tPLH Propagation delay 100 48
tPHL CPy input to Qg output Waveform 1 100 50 ns
tPHL MR input to any output Waveform 2 40 ns

NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.

AC SET-UP REQUIREMENTS T, =25°C, V¢o = 5.0V

cP VM Vm va

—w —L—T-'PI.H

Vm VM

WF078108
Vpm =15V for 74 and 74S; Vy = 1.3V for 74LS.

The number of Clock Pulses required between the tpy. and tpy measurements
can be i from the appropriate Function Table.

Waveform 1

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw CPy pulse width Waveform 1 50 15 ns
tw CP; pulse width Waveform 1 50 30 ns
tw MR pulse width Waveform 2 50 15 ns
trec Recovery time, MR to CP Waveform 2 25 ns
AC WAVEFORMS
MR m  Vm

_ [ w _’l‘"m‘l
CP Vux

°w

WF07620S

Vm =15V for 74 and 74S; Vyy = 1.3V for 74LS.
The number of Clock Pulses required between the tpy_ and tp  measurements
can be i from the Function Table.

Waveform 2
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Product Specification

Counters

7492, LS92

TEST CIRCUITS AND WAVEFORMS

vee

vout

RY IC L [

PULSE
GENERATOR

, AMP (V
90%Y o F90% v
NEGATIVE | XYM M
PuLSE 10% 10%
ov
— L—WNU") ITLH(t) — —
— I——mn(m THLM—] |
AMP (V
90% 90%) A
POSITIVE
PULSE M M
10% 10%
7 w - N ov
'WF08450S

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

Test Circuit For 74 Totem-Pole Outputs

Input Pulse Definition

DEFINITIONS INPUT PULSE REQUIREMENTS

RL = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY

CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | tru
see AC CHARACTERISTICS for value.

Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.

D = Diodes are 1N916, 1N3064, or equivalent. 748 s.ov 1MHz 500ns | 15ns | 6ns

trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns

entries.
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Counters

4-Bit Binary Ripple Counter
Product Specification

Logic Products

DESCRIPTION TYPICAL SUPPLY CURRENT
The '93 is a 4-bit, ripple-type Binary TYPE TYPICAL fwax (TOTAL)

Counter. The device consists of four
master-slave flip-flops internally con- 7493 40MHz 26mA
nected to provide a divide-by-two sec- 741593 42MHz 9mA
tion and a divide-by-eight section. Each
section has a separate Clock input to ORDERING CODE

initiate state changes of the counter on

the HIGH-to-LOW clock transition. State PACKAGES _COTMEFC'AL' ?ANGE o
changes of the Q outputs do not occur Voc =5V £5%; Ta =0°C to +70°C
simultaneously because of internal ripple Plastic DIP N7493N, N74LS93N
delays. Therefore, decoded output sig- Plastic SO N74LS93D

nals are subject to decoding spikes and

should not be used for clocks or strobes. Lo

For information regarding devices processed to Military Specifications, see the Signetics Military Products
A gated AND asynchronous Master Re-  Data Manual.

set (MR{"MRy) is provided which over- "
rides both clocks and resets (clears) all INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

the flip-flops. PINS DESCRIPTION 74 74LS
Since the output from the divide-by-two MR Master reset inputs 1ul 1LSul
section is not internally connected to the TP Input 2ul 6LSul

succeeding stages, the device may be
operated in various counting modes. In a
4-bit ripple counter the output Qg must Qp-Q3 Outputs 10ul 10LSul
be connected externally to input CP1.  yor:

Where a 74 unit load (ul) is understood to be 40uA |y and - 1.6mA Iy, and a 74LS unit load (LSul) is 20pA Iy

CP, Input 2ul 4LSul

and -0.4mA ..
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
c‘ﬂ 1 EC—P'D 2 CTR
wna 2] ine 14— cPy :__ & s
WA, 3] 7] o 1—|cpy 7] & |res
Ne ] mEs 9 0 G; @
MR o O Q2 Qg 14 12
wl [ St
Ne €] B N3+ : \ —r
= Ol 23 12 9 8 M -
Vgc =Pin 5
GND = Pin 10
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Counters

7493, LS93

LOGIC DIAGRAM

J a 3 J a J a
08 ]
c_vo_c cP ~Of CP ce cP
a K. QG K_ a a
* cp [ cp Kepd
TPy ()
wa, 2
un“:D"‘ 02 ® ® o
@ Qo Qq Q2 Q3
LD02870S
() =Pin number
Voo =Pin 5
GND = Pin 10

FUNCTION TABLE

MODE SELECTION

Output Qg connected to input CPy.
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

OUTPUTS RESET INPUTS OUTPUTS
COUNT

Q | @y | Q2 | Q3 MR, MR, | Q Q@ Q; Q3
0 L L L L H H L L L L
1 H L L L L H Count
g ’_I] : :: t H L Count
] L L H L L L Count
5 H L H L H = HIGH voltage level
6 L H H L L = LOW voltage level
7 H H H L X =Don't care
8 L L L H
9 H L L H
10 L H L H
1 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:

The input count pulses are applied to input
CPy. Simultaneous divisions of 2, 4, 8 and 16
are performed at the Qp, Qy, Q2 and Q3
outputs as shown in the Function Table.

As a 3-bit ripple counter the input count
pulses are applied to input CP4. Simultaneous
frequency divisions of 2, 4 and 8 are available
at the Qq, Qo and Qg outputs. Independent
use of the first flip-flop is available if the reset
function coincides with reset of the 3-bit
ripple-through counter.

PARAMETER 74 74LS UNIT
Vee Supply voitage 7.0 7.0 \
ViN Input voltage -0.5 to +5.5 -05 to +7.0 \
IiNn Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢c \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \"
Vin HIGH-level input voltage 2.0 2.0 v
ViL LOW-level input voltage +0.8 +0.8 \"
ik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 uA
oL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

7493 74LS93
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
! Vee = MIN, Vi = MIN,
Von HIGH-level output voltage ViL = MAX, lon = MAX 24 | 34 27 | 3.4 "
Voc=MIN, || =MAX 02 | 04 0.35 | 05 v
VoL LOWe-level output voltage ViH = MIN,
ViL=MAX | loL=4mA (74LS) 0.25 | 0.4
Vik Input clamp voltage Vec=MIN, | = Ik -1.5 -1.5
V| =5.5V All inputs '93 1.0 mA
Input current at maximum - -
Iy input voltage Ve =MAX | V| =7.0V MR inputs 0.1 mA
V| =5.5V CPy, CP; inputs 02 | mA
MR inputs 40
V| =24V P i
6§0, CP, inputs 80 HA
IiH HIGH-level input current Vce = MAX
MR inputs 20 HA
V| =27V
TPy, CPy inputs® 40 | wA
MR inputs -1.6 -04 | mA
L LOW-level input current Voo = MAX | V| =0.4V CPy input -3.2 -24 | mA
CP; input -3.2 -16 | mA
Short-circuit output _ _ _ _ _
los current® Vee = MAX 18 55 20 100| mA
lcc  Supply current* (total) Ve = MAX 28 53 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 Vg =5V, Ta=25°C.

3. lps is tested with Voyt = +0.5V and Ve = + 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.lcc 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 54LS93 only is 80uA for CPy and CP, inputs.

AC ELECTRICAL CHARACTERISTICS T =25°C, Vcc=5.0V

74 74LS
PARAMETER TEST CONDITIONS CL = 15pF, R, = 4002 C_ = 15pF, R = 2kQ2 UNIT
Min Max Min Max
fmax CPy input count frequency 10 32
fMAX CP; input count frequency Waveform 1 10 16 MHz
tPLH Propagation delay 16
tpHL CPy input to Qp output Waveform 1 18 ns
tPLH Propagation delay 16
torL TP, input to Q; output Waveform 1 21 ns
tPLH Propagation delay 32
tPHL CP, input to Q. output Waveform 1 35 ns
teLH Propagation delay 51
tPHL CPy input to Q3 output Waveform 1 51 ns
tPLH Propagation delay 135 70
thL TP, input to Qg output Waveform 1 135 70 ns
tPHL MR input to any output Waveform 2 40 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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AC SET-UP REQUIREMENTS T, =25°C, Vg =5.0V

WF07830S

Vm = 1.5V for 74 and 74S; Vyy = 1.3V for 74LS.
The number of Clock Pulses required between the tpy and tpy measurements

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw CPy pulse width Waveform 1 50 15 ns
tw CPy pulse width Waveform 1 50 30 ns
tw MR pulse width Waveform 2 50 15 ns
trec Recovery time, MR to CP Waveform 2 25 ns
AC WAVEFORMS
} yax { MR Yu Vm
— f
cp VM Vm Vi _ f—tw —~ 'ne'-l
|— tw ~I—~T—l CP Va
nmJ___‘ PLH . ~—
PNL""'—-I
e m \[']

a —1_/_
WF078408

Vn =15V for 74 and 74S; Vyy = 1.3V for 74LS.
The number of Clock Pulses required between the tp 4 and tpy measurements

can be from the Truth Table. can be from the Truth Table.
Waveform 1 Waveform 2
TEST CIRCUITS AND WAVEFORMS
[ tw | AMP (V)
90% o 90% PV
vee vee NEGATIVE | XYM M
PuLSE 10% 10%
RL ov
vour L
our. -1+ — tTHLAY LKt —~  |—
l — ’-—mmm !mmn——1 l—
AT ICL o AMP (V)
90% 90%
POSITIVE
+1 L LI 1L PULSE M M
TC02840S 1 ./.
0% | W | % 10 ov
WF06450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance inciudes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tru
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.0v 1MHz 500ns 15ns | 6ns
truns tral Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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Logic Products

fE:b.:-tu :aErfllel-lo-serial converter TYPE TYPICAL;ER&;AGATION TYPICAL SUPPLY CURRENT
e Two asynchronous ones transfer 7494 25ns 35mA
parallel data ports
L :::f;red active HIGH Master ORDERING CODE
. s;;f;:red positive edge-triggered PACKAGES Veo =§3T?;?$T:O§QNSE+ s0°c
Plastic DIP N7494N
DESCRIPTION NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

The '94 is a 4-bit shift register with serial Data Manual.

and parallel (ones transfer) data entry.

To facilitate parallel ones transfer from  |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE
two sources, two Parallel Load inputs
(PLo and PL,) with associated Parallel PINS DESCRIPTION 74
Data inputs (Doga—Dgg and Dqa-D1g) PLo, PL4 Parallel load inputs 4ul
are provided. To accommodate these -

extra inputs only the output of the last Ds: Dn, CP. MR All_other inputs tul
stage is available. The asynchronous Qq Serial Data output 10ul
Master Reset (MR) is active HIGH. nNoTE:

When MR is HIGH, it overrides the clock Where a 74 unit load (ul) is understood to be 40uA |y and -1.6mA I

and clears the register, forcing Qq LOW.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
£ _Icu-~SRG4
6
5] G2
T G3
Oos (1] 6] D4y 116 2 14 3 13 4 1 —R
o0s 7] =] Py [ LIt L
Doc 3] [14] Dyp 16 —]PL,D0a D1a Do D1 Dge D1c Oog D1g ',7— o
Ooa [<] [13] 04 e—]pig o KT Y
vee (5] [72] aND 7—{og a=e 2
PLo €] [11] 044 s—]cp e ::
os 7] [76] MR 10—]mR
cP [z E Qg LS058108 %— 28
B_1as
C0057408 4
T —
Vee =Pin 5 Lsosez0s
GND = Pin 12
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7494

LOGIC DIAGRAM

Doa D1a Oob D1 Dgc Oyc  Dod Dyq
5 M (18 @ 4 @ 13y @ @M
PLy
(L]
Plo
L L L
Sp Sp Sp So ®
s al—s Q s al—is Q Qg
o CP —d CP —d CP by cP
m
Q
Dg naoc naoo nnoo nRo
8)
cP“
un"m
LD02880S
() =Pin number
Vec =Pin§
GND = Pin 12
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
Plo|PLy|Don|Din |[MR|CP [ Ds | Qs | Qb | Qc | Qg
Parallel load H L L X X X X | Qa| Qo | Qc | Q4
H L H X X X X H H H H
LIHI X[ L] x| X]X|Q|Q|Q]|Qq
L H X H X X X H H H H
Reset (clear) L L X X H X X L L L L
Shift right Ll x| x ||t v]iL]ag]|a]a
Ll x| x ||t n|H|qg|aw]a

H =HIGH voltage level.

h =HIGH voitage level one set-up time prior to the LOW-to-HIGH clock transition.

L =LOW voltage level.

I =LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.

Four flip-flops are connected so that shifting
is synchronous; they change state when the
clock goes from LOW-to-HIGH. Data is ac-
cepted at the serial Dg input prior to this clock
transition. Two Parallel Load inputs and Paral-
lel Data inputs allow an asynchronous ones
transfer from two sources. The flip-flops can
be set independently to the HIGH state when
the appropriate Parallel input is activated.
Parallel inputs Do, through Dog are activated
during the time the PLg is HIGH and Paraliel
inputs D4, through Dyq4 are activated when
PL; is HIGH. If both sets of inputs are
activated, a HIGH on either input will 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 activat-
ed simultaneously. However, for predictable
operation, both signals should not be deacti-
vated simultaneously.

an =Llower case letters indicate the state of the referenced output one set-up 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 74 UNIT

Vee Supply voltage 7.0 \
VN Input voltage -0.5 to +5.5 v
N Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgc \
Ta Operating free-air temperature range 0 to 70 °C

December 4, 1985

5-154



Signetics Logic Products Product Specification

Shift Register 7494

RECOMMENDED OPERATING CONDITIONS

PARAMETER A UNIT
Min Nom Max

Vee Supply voltage 4.75 5.0 5.25 \'
Vi HIGH-level input voltage 2.0 \
ViL LOW:-level input voltage +0.8 Vv
lik Input clamp current -12 mA
loH HIGH-level output current -400 A
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C

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

7494
PARAMETER TEST CONDITIONS' UNIT
Min Typ? | Max
Vee = MIN, Vi = MIN, V= MAX,
Vou  HIGH-level output voltage lon = MAX 24 34 Vv
] Vcoe = MIN, Vg =MIN, V|_ = MAX,
Voo LOW-level output voltage lop = MAX 0.2 0.4 v
Vik Input clamp voltage Vec=MIN, || =1k -1.5 v
Input current at maximum _ _
N input voltage Vee = MAX, V| =55V 1.0 mA
PLo, PL4 inputs 160
i HIGH-level input current Vcoc = MAX, V=24V ! KA
Other inputs 40 HA
PLo, PL¢ inputs -6.4 mA
e LOW-level input current Vee = MAX, V| = 0.4V
Other inputs -16 mA
los  Short-circuit output current® Voe = MAX -18 -57 mA
lcc Supply current* (total) Vee = MAX 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 Vcc =5V, T =25°C.

3. lps is tested with Voyt = +0.5V and Vg = Voo 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 Igc with Parallel Load inputs grounded. Master Reset grounded following momentary application of 4.5V, all other inputs at 4.5V and outputs open.

AC ELECTRICAL CHARACTERISTICS Ta=25°C, Ve =5.0V

74
PARAMETER TEST CONDITIONS Cp = 15pF, Ry = 40052 UNIT
Min Max
fMAX Maximum clock frequency Waveform 1 10 MHz
teLH Propagation delay 40
. Clock to output Waveform 1 40 ns
Propagation delay
Pl parailel Load or Parallel Data to output Waveform 2 35 ns
Propagation delay
tPHL MR to output Waveform 2 40 ns

NOTE:
Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t, t;, pulse width or duty cycle.
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AC SET-UP REQUIREMENTS T, =25°C, Vcc=5.0V

PARAMETER TEST CONDITIONS! 7 UNIT
Min Max
twil) Clock pulse width, LOW Waveform 1 35 ns
tw(H) MR pulse width, HIGH Waveform 2 30 ns
tw(H) Parallel load or data pulse width, HIGH Waveform 2 30 ns
ts(H) Set-up time HIGH, Dg to CP Waveform 3 35 ns
ts(L) Set-up time LOW, Dg to CP Waveform 3 25 ns
th Hold time HIGH or LOW, Dg to CP Waveform 3 0 ns
AC WAVEFORMS
Mg ax———] "':o.':: _Vl!;(?'u
cp A\ L] k.._\_ f—"'w
L - MR Vi ]‘— ™M

L [=tPLN:
._—I_'n.n tou
% o b o __7ZV"— e
WF07850S

WF07860S

Waveform 1. Clock To Output Waveform 2. Parallel Load And Parallel Data To Output
Delays And Clock Pulse Width Delays And Master Reset To Output Delay

TN /

WF07870S

For all waveforms, Vyy = 1.5V for 74 and 74S; Vy = 1.3V for 74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

Waveform 3. Serial Data Set-up And Hold Times
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TEST CIRCUITS AND WAVEFORMS

1 . AMP (V
90%Y v F90% P
vee vee NEGATIVE | XYM m
PULSE )
10%:
AL 10% y ov
PULSE v L—
0w — 1THLD ik —~  f—
— l-mnm) THL—]  |—
AT o Yo AMP (V)
90% 90%-)
POSITIVE
R 1 1 PULSE m ™
TC028408 10
10% ' W | X % ov
'WF06450S
V= 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
CyL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | tru
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, o equivalent. 748 3.ov 1MHz 500ns | 15ns | 6ns
trun, treL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.

December 4, 1985 5-157



Signetics

Logic Products

FEATURES

e Separate negative-edge-triggered
shift and parallel load clocks

e Common mode control input

o Shift right serial input

e Synchronous shift or load
capabilities

DESCRIPTION

The '95 is a 4-Bit Shift Register with
serial and parallel synchronous operat-
ing modes. It has serial Data (Dg) and
four parallel Data (Dg - Dj3) inputs and
four Parallel outputs (Qp — Q3). The seri-
al or parallel mode of operation is con-
trolled by a Mode Select input (S) and
two Clock inputs (CPy and CP,). The
serial (shift right) or parallel data trans-
fers occur synchronously with the HIGH-
to-LOW transition of the selected Clock
input.

When the Mode Select input (S) is
HIGH, CP; is enabled. A HIGH-to-LOW
transition on enabled CP; loads parallel
data from the Dg-Dj3 inputs into the
register. When S is LOW, CPq is en-
abled. A HIGH-to-LOW transition on en-
abled CP, shifts the data from Serial
input Dg to Qg and transfers the data in
Qp to Q4, Qi to Qp and Qy to Q3

PIN CONFIGURATION

7495, LS95B
Shift Registers

4-Bit Shift Register
Product Specification

TYPE TYPICAL fyax TYPICAL %Jg?kl)CURRENT
7495 36MHz 39mA
7418958 36MHz 13mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vo = 5V £5%; Tp = 0°C to +70°C
Plastic DIP N7495N, N74LS95BN

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
S Input 2ul 1LSul
Other Inputs 1ul 1LSul
Q Output 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -~ 1.6mA I, and a 74LS unit load (LSul) is 20uA |y

and -0.4mA ..

respectively (shift right). Shift left is ac-
complished by externally connecting Qg
to Dy, Qo to D4, Q4 to Dy, 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

Clock inputs are LOW. However, chang-
ing S from HIGH-to-LOW while CP; is
LOW, or changing S from LOW-to-HIGH
while CP4 is LOW will not cause any
changes on the register outputs.

LOGIC SYMBOL (IEEE/IEC)

6 2 3 4 5
og [7] [a] vee |s nI J ‘l l
00 ] 3] 0 v —lo o 0y D2 D3
0, [3] (7] 0y
0 [4] [11] 02 M R
13
05 [5] 1] 04 8—q P2 a 0y 0 03
= Sy 111 EN &z
GNo (7] [e1cP, 13 12 11 10
CDO5750S Ls0ses0s -‘_ 1‘
5 10
LS05840S
Vo =Pin 14
GND = Pin 7
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Shift Registers 7495, LS95B

03
® @ ®)
u ﬁ' 'g

a3 (12 m) (‘“J

LOGIC DIAGRAM

sQo-Do—

Y

8l b
|® 3
_“G@ e

o

3

s

o V =z
[
1

w YV
)

o V »
)
1

sz
[~]

Qp Qq Qg Q3
1D02880S
() =Pin numbers
Vee =Pin 14
GND =Pin 7
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
S CPy CP; Ds Dn Qg Q Q2 Q3
H X 1 X 1 L L L L
Parallel load H X { X h H H H H
e L l X 1 X L qo qs Q2
Shift right L ! X h X H 9o a1 92
1 L X X X no change
H X X X undetermined
Mode change ! X L X X no change
! X H X X undetermined

H = HIGH voltage level steady state.

h = HIGH voltage level one set-up time prior to the HIGH-to-LOW clock transition.

L = LOW voltage level steady state.

| = LOW voltage level one set-up time prior to the HIGH-to-LOW clock transition.

g = Lower case letters indicate the state of the referenced output one set-up time prior to the HIGH-to-LOW clock transition.
X = Don't care.

| = HIGH-to-LOW transition of clock or mode select.

T = LOW-to-HIGH transition of mode select.

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \
ViN Input voltage -0.5 to +5.5 -05to +7.0 v
™ Input current -30 to +5 -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc +0.5 to +Vgc \
Ta Operating free-air temperature range 0 to 70 °C
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Shift Registers

7495, LS95B

RECOMMENDED OPERATING CONDITIONS

74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max

Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 Vv
ViH HIGH-level input voltage 2.0 2.0 \"
ViL LOW-level input voltage +0.8 +0.8 Vv
lix Input clamp current -12 -18 mA
loH HIGH-level output current ~-800 -400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C

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

7495 74LS95B
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee = MIN, Vi = MIN,
Von HIGH-level output voltage Vi = MAX, lon = MAX 24 34 27 34 \"
Vec=MIN, [, =MAX 02 | 04 035 | 05
VoL LOW-level output voltage ViH = MIN,
VL = MAX loL = 4mA (74LS) 025 | 04 v
Vik Input clamp voltage Vee =MIN, | = Ik -1.5 -15 \
i V| =55V 1.0 mA
i !nput current at maximum Voo = MAX |
input voltage Vi =7.0V 0.1 mA
S input 80 MA
V| =24V
Other inputs 40 MA
Iy HIGH-level input current Vce = MAX
S input 20 uA
V| =27V
Other inputs 20 MA
S input -3.2 -04 | mA
i LOWe-level input current Veec =MAX V=04V
Other inputs -1.6 -04 | mA
los Short-circuit output current® Ve = MAX -18 -57 | -20 -100 [ mA
Icc  Supply current? (total) Vce = 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 Vg =5V, Ta=25°C.

3. los is tested with Voyt = +0.5V and Vg = Ve 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 Icc with 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 ELECTRICAL CHARACTERISTICS T, =25°C, Voc = 5.0V

74 74LS
PARAMETER TEST CONDITIONS CL = 15pF, R = 40002 CL = 15pF, R_ = 2k2 UNIT
Min Max Min Max
fmMAX Maximum clock frequency Waveform 1 25 25 MHz
o peoen Sl z AE
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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Shift Registers 7495, LS95B

AC SET-UP REQUIREMENTS T, =25°C, Vog = 5.0V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H)  Clock pulse width, HIGH Waveform 1 20 25 ns
ts Set-up time, data to clock Waveform 2 15 20 ns
th Hold time, data to clock Waveform 2 0 10 ns
Enable time, LOW mode
ton(L) Select to CP, Waveform 3 30 20 ns
Enable time, HIGH mode
ten(H) Select to CP, Waveform 3 30 20 ns
Inhibit time, HIGH mode
tinn(H) Select to CP; (L = H) Waveform 3 5 20 ns
Inhibit time, LOW Mode
tinL)  gelect to TP, (L= H) Waveform 3 5 20 ns

AC WAVEFORMS

- /

WF07890S

Waveform 1. Clock To Output Waveform 2. Data Set-up And Hold Times
Delays And Clock Pulse Width

C—P1 /

4
__tinh (L)
CP2

WF07900S

For all waveforms, Vy = 1.5V for 74 and 74S; Vy = 1.3V for 74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

Waveform 3
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TEST CIRCUITS AND WAVEFORMS

| t | AMP (V
90% W f90% e
vec vee NEGATIVE | XYM M
PULSE
a 10% 10%+ o
vour
=S S N mo—t =
— r-—m.mlr) THL(t)—] f—
Ar o ¥o AMP (V)
90% 90%-)
POSITIVE
+4i £ L 2L PULSE '™ )
Toneaos 10% - 0% o
WF06450S
VM =13V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ri = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.ov MHz 500ns | 15ns | 6ns
trins trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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FEATURES

e 5-bit parallel-to-serial or serial-to-
parallel converter

e Asynchronous ones transfer
preset entry

o Buffered positive-triggered clock

e Buffered active LOW Clear
(Master Reset)

DESCRIPTION

The '96 is a 5-bit shift register with both
serial and parallel (ones transfer) data
entry. 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 par-
allel-to-serial data operations.

The '96 is five master/slave flip-flops
connected 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 set-up time before the
LOW-to-HIGH clock transition.

PIN CONFIGURATION

7496, LS96
Shift Registers

5-Bit Shift Register
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)

7496 25ns 48mA

74LS96 25ns 12mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve =5V £5%; Ta=0°C to +70°C
Plastic DIP N7496N, N74LS96N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Mamual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS

Preset enable Inputs 5ul 5LSul

Ali other Inputs ul 1LSul

Q Outputs 10ul 10LSul
NOTE:

A 74 unit load (ul) is understood to be 40uA Iy and - 1.6mA |, and a 74LS unit load (LSul) is 20pA I and

~0.4mA IiL.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

— 8 2 3 4 6 7
cp [1] 6] MR
PRESET A [Z] [15] Q L |
PRESET B [3] 4] ag PEA B C D E
PRESET C [4] [13] ac 9 —s
vee [E] [12] aND 15
1—peor
PRESET D [6]] 1] ap
PRESET E [T 19] Qg 16— MR L
Qp Qg Oc QOp Qg 13
PE [3] 3]s
B "
15 14 13 11 10 10
CDO5760S LS058508
LS05860S
Vee =Pin 5
GND = Pin 12
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Product Specification

Shift Registers

7496, LS96

LOGIC DIAGRAM

Each fiip-flop has asynchronous set inputs,
allowing them to be independently set HIGH.

Proset A Preset 8 Preset C Preset D Preset The set inputs are controlled by a common
e O @) @] )| ®] o 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
s®@ sPaof+1s%2a}+—Js*0a s®a s®a PE is HIGH, a HIGH on the Preset (A-E)
—bce b cp w b cP pcp ~pcr inputs will set the associated flip-flops HIGH.
L 1n .oa R "o= R "na R ln= Rpp T A LOW on the A-E inputs will cause ''no
change' in the appropriate flip-flops.
=08 D i __
™ The asynchronous active LOW Clear (MR) is
o» —>o- buffered. When LOW, the MR overrides the
s 04 13y an) (10) clock and clears the register if the PE is not
o s % % % active. The Preset inputs override the MR,
10029008 forcing the flip-flops HIGH if both are activat-
() =Pin number ed simultaneously. However, for predictable
Yoo —hin S, operation, both signals should not be deacti-
vated simultaneously.
FUNCTION TABLE
INPUTS OUTPUTS
Preset
Master Reset | Preset Enable Clock Serial Qa Qg Qc Qp Qe
A B C D E
L L X X X X X X X L L L L L
L X L L L L L X X L L L L L
H H H H H H H X X H H H H H
H H L L L bt L L X Qao Qpo Qco Qpo Qgo
H H H L H L H L X H Qgo H Qpo H
H L X X X X X L X Qao Qpo Qco Qpo Qgo
H L X X X X X 1 H H Qan Qgn Qcn Qpn
H L X X X X X 1 L L Qan Qgn Qcn Qpn

H =HIGH voltage level, (steady state)

L =LOW voltage level (steady state)

)% = Irrelevant (any input, including transitions)
= Transition from LOW-to-HIGH level

Qao. Qgo, otc = The level of Qa, Qpg, etc, respectively before the indicated steady-state input conditions were established.

Qan, Qgn, otc = The level of Qa, Qg, etc, respectively before the most recent

transition of the clock.

pSpipipEpEpipipipigipipipgipipiy
u_a—Ll :
s I: 1
m
f A i I é Wl
. E ]é nl
PRESETS < c—:L : L
A I
S — e
. L
- L 1
outPuTS o =7} 1 S |
P M T ey I
iy | i L TR
| I i T—
CLEAR PRESET
WF07910S
Figure 1. Typical Master Reset, Shift, Preset, And Shift Sequences
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Shift Registers 7496, LS96

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

PARAMETER 74 74LS UNIT
Vce Supply voltage 7.0 7.0 \
Vin Input voltage -05to +5.5 -0.5 to +7.0 v
Iin Input current -30 to +5 -30 to +1 mA
Vourt Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +V¢c \
Ta Operating free-air temperature range 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 4,75 5.0 5.25
ViH HIGH-level input voltage 2.0 2.0 "
ViL LOW-level input voltage +0.8 +0.8
ik Input clamp current -12 -18 mA
loH HIGH-level output current -400 -400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C

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

7496 74L896
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vce =MIN, Viy=MIN,
Vo HIGH-level output voltage Vi = MAX, oy = MAX 2.4 3.4 2.7 3.4 v
Vec=MIN, | |5 =MAX 0.2 0.4 035 | 05
VoL LOW-level output voltage Vi4 = MIN,
ViL = MAX loL = 4mA (74LS) 025 | 04
Vik  Input clamp voltage Vec =MIN, | =l -1.5 -1.5 \"
V| =5.5V 1.0 mA
Input current at maximum - PE inputs 0.5 mA
h input voltage Vac = MAX Vi =7.0V -
Other inputs 0.1 mA
PE inputs 200
V| =24V P KA

Other inputs 40 MA
™ HIGH-level input current Voo = MAX

PE inputs 100 MA

V| =27V

Other inputs 20 MA

PE inputs -8 -2 mA
e LOW-level input current Vec = MAX V,;=0.4V -

Other inputs -1.6 -04 | mA
los  Short-circuit output current® | Vgo = MAX -18 -57 | -20 -100 | mA
lcc  Supply current? (total) Voe = MAX 48 79 12 20 | 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 Vcg =5V, Ta=25°C.

3. log is tested with Voyt = + 0.5V and Ve = 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 Igc with Clear grounded and alil other inputs and outputs open.
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Shift Registers 7496, LS96

AC ELECTRICAL CHARACTERISTICS T =25°C, Vcc=5.0V

74 74LS
PARAMETER TEST CONDITIONS Cp = 15pF, R = 4002 | C_=15pF, RL=2kQ | UNIT
Min Max Min Max
fmax Maximum clock frequency Waveform 1 10 25 MHz
tpLH Propagation delay 40 40
tpHL Clock to output Waveform 1 40 40 ns
Propagation delay
L4 preset or preset enable to output Waveform 2 35 35 ns
Propagation delay
tpHL MR to output Waveform 2 55 55 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t;, t;, pulse width or duty cycle.

AC SET-UP REQUIREMENTS T, =25°C, Ve =5.0V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(L)  Clock pulse width, LOW Waveform 1 35 20 ns
tw(l) MR pulse width, LOW Waveform 2 30 30 ns
tw(H)  Preset or preset enable pulse width, HIGH Waveform 2 30 30 ns
ts Set-up time, S to CP Waveform 3 30 30 ns
th Hold time, S to CP Waveform 3 0 0 ns

AC WAVEFORMS

f——tw

m Vm
tPHL
I
WF07930S
Waveform 1. Clock To Output Waveform 2. Parallel Load And Parallel Data To Output
Delays And Clock Pulse Width Delays And Master Reset To Output Delay

WF07840S
For all waveforms, Vi = 1.5V for 74 and 74S; V= 1.3V for 74LS.

The shaded areas indicate when the input is permitted to change for predictable output performance.
The number of Clock Pulses required between the tpy and tpy can be i from the appropriate Truth Table.

Waveform 3. Data Set-up And Hold Time
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Shift Registers 7496, LS96

TEST CIRCUITS AND WAVEFORMS

I w y AMP (V
90% 90% P
vee vec NEGATIVE | XYM m
PULSE
e 10% 10%] ov
N vour L_
m -1 ou —= THL(Y) TLHlO— |
— I——mn(m THU—] |
" R AMP (V)
90% 90%
POSITIVE
= = = == = PULSE m L]
TC02840S
10%7" | W | KI0% oy
WF08450S
Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | true
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.ov 1MHz 500ns 15ns | éns
trLH, trHo Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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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
transferred to the slave on the HIGH-to-
LOW Clock transition. For these devices
the J and K inputs should be stable while
the Clock is HIGH for conventional oper-
ation.

The 74LS107 is a negative edge-trig-
gered flip-flop. The J and K inputs must
be stable one set-up time prior to the
HIGH-to-LOW Clock transition for pre-
dictable operation.

The Reset (Rp) is an asynchronous
active LOW input. When LOW, it over-
rides the Clock and Data inputs, forcing
the Q output LOW and the Q output
HIGH.

PIN CONFIGURATION

74107, LS107
Flip-Flops

Dual J-K Flip-Flop
Product Specification

TYPE TYPICAL fyax TYPICAL ?;:kI)CURRENT
74107 20MHz 20mA
7418107 45MHz 4mA
ORDERING CODE
COMMERCIAL RANGE

PACKAGES Vec =5V £5%; Ta =0°C to +70°C

Plastic DIP N74107N, N74LS107N

Plastic SO N74LS107D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 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 74 unit load (ul) is understood to be 40pA Iy and - 1.6mA I, and a 74LS unit load (LSul) is 20pA Iy

and -0.4mA I..

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

'107 '107 'LS107
1 ai}-3 ez Q25
L Y LI P
3 [0 4] Ve 12-gce1 9 cP2 o 1 3 ‘T s
- _ —{c1 — =Bt —
a, 2] [13] Ap, a . . a .
o [3] 7] CP4 4—{K1 gy, Q12 11—-1K2 Rp,Q2[06 13 _— rla SN2
K €] mEA Q@ 4
Z 13 10
02 E E RD: LS05870S a—q 5 °—.
a; (€] 5] &P, 'LS107 [ Bl ol N S
1
ano [7] 8] 92 4o af-s ez azf-s o —bhe v
19 o
CD05770S8
12 Cp CP1 9-Cp CP2 15058908 15059008
4— K1 Ry Q1 2 N1—K2 Rmoz 6
14 Q
13 10
LS05880S
December 4, 1985 5-168 853-0509 81502



Signetics Logic Products

Product Specification

Flip-Flops

74107, Ls107

LOGIC DIAGRAM

FUNCTION TABLE

ol

INPUTS OUTPUTS
OPERATING MODE

Ro [ CP® | J | K Q
Asynchronous Reset (Clear) | L X X|X]| L H
Toggle H| JL |[h|h]| q q
Load "'0" (Reset) H Il I [h L H
Load "'1" (Set) H I h || H L
Hold ""no change" H JL |[1]1]q q

(2]
o

H = HIGH voltage level steady state.
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock

transition.®

L = LOW voltage level steady state.
| = 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 prior to the
HIGH-to-LOW Clock transition.

X =Don't care.
JL =Positive Clock pulse.
NOTES:

1. TheJ and K inputs of the 74107 must be stable while the Clock is HIGH for

conventional operation.

2. The 74LS107 is edge-triggered. Data must be stable one set-up 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 74 74LS UNIT
Vee Supply voitage 7.0 7.0 "
ViN Input voltage -0.5 to +5.5 -05to +7.0 \"
N Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +Vcc Vv
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vce Supply voltage 4.75 5.0 5.25 4,75 5.0 5.25 Vv
ViH HIGH-level input voltage 2.0 2.0 Vv
ViL LOW-level input voltage +0.8 +0.8 v
lik Input clamp current -12 -18 mA
lon HIGH-level output current -400 -400 HA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Product Specification

Flip-Flops

74107, LS107

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

74107 74LS107
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vce = MIN, Viy = MIN, V|_= MAX,
Von HIGH-level output voltage lon = MAX 24 3.4 27 34 \
Vcc = MIN, loL = MAX 02 | 04 035 | 05 v
VoL LOW-level output voltage Vi = MIN,
VL = MAX loL = 4mA (74LS) 025 | 04 \"
Vik  Input clamp voltage Vee = MIN, | =k -15 -1.5 "
V=55V 1.0 mA
. J, K Inputs 0.1 mA
) Input current at maximum Vee = MAX —
input voltage V)=7.0V| Rp Inputs 0.3 mA
CP Inputs 04 | mA
J, K Inputs 40 HA
V=24V | Rp Inputs 80 A
CP Inputs 80 MA
liH HIGH-level input current Vcc = MAX
J, K Inputs 20 MA
Vi=2.7V| Rp Inputs 60 uA
CP Inputs 80 WA
J, K Inputs -1.6 -0.4 mA
e LOW-level input current Vce = MAX, V, = 0.4V Rp Inputs -3.2 -08 | mA
CP Inputs -3.2 -08 | mA
los  Short-circuit output current® Vee = MAX -18 -57 | -20 -100 | mA
lcc  Supply current? (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. All typical values are at Vgc =5V, Tp =25°C.
3. lps is tested with Voyr = +0.5V and V¢c = Voo 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, Icc is measured with the Q and Q outputs HIGH in turn.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc =5.0V

74 74LS
PARAMETER TEST CONDITIONS CL = 15pF, R_=400Q2 | C_=15pF, R, =2k | UNIT
Min Max Min Max
fmax Maximum clock frequency Waveform 3 15 30 MHz
tPLH Propagation delay Waveform 1, 'LS107 25 20 ns
tPHL Clock to output Waveform 3, '107 40 30
tPLH Propagation delay 25 20
tPHL Reset to output Waveform 2 40 30 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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Product Specification

Flip-Flops

74107, LS107

AC SET-UP REQUIREMENTS T, =25°C, Vcc = 5.0V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H)  Clock pulse width (HIGH) Waveform 1 20 20 ns
tw(L)  Clock pulse width (LOW) Waveform 1 47 13 ns
twil) Reset puise width (LOW) Waveform 2 25 25 ns
ts Setup time J or K to clock® Waveform 1 0 20 ns
th Hold time J or K to clock Waveform 1 0 0 ns

AC WAVEFORMS

I——'—

Waveform 1. Clock To Output Delays, Data
Set-up And Hold Times, Clock Pulse Width

hH)=0

teun

A

tPHL

7( v,,. v,,\_

WF07600S

[=]]

m

WF07610S

Waveform 2. Reset To Output Delays, Reset Pulse Widths

{ RLIYYNG

\ [}

|—-|,,(m—t.t,(L tw(H) —oo—th(\yit,m}-l
J

OR \Vu Vu

K

twiL)

-YPLHv!/ -

For all waveforms, Vi = 1.3V for 74S; Vy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted to change for predictable output performance.

Waveform 3. Propagation Delay And fyax

WF07620S
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Flip-Flops

74107, LS107

TEST CIRCUITS AND WAVEFORMS

vee vce

vour

PULSE
GENERATOR

TC02840S.

Test Circuit For 74 Totem-Pole Outputs

0% h 90%
NEGATIVE | XYM L
PuLSE 10% 10%

— |-—-nm.m) TLHD—~]  |—

— I——mn(u) THLM—]  |o—

90% 90%-)
POSITIVE
PULSE VM VM
10% - k. 10%

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

Input Puise Definition

AMP (V)

ov

AMP (V)

WF06450S

DEFINITIONS INPUT PULSE REQUIREMENTS

R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY

C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tyae
see AC CHARACTERISTICS for value.

Rt = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.

D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | 6ns

truns ttHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns

entries.

December 4, 1985 5-172




Signetics

Logic Products

DESCRIPTION

The '109 is dual positive edge-triggered
JK-type flip-flop featuring individual J, K,
Clock, Set and Reset inputs; also com-
plementary Q and Q outputs.

Set (Sp) and Reset (Rp) are asynchro-
nous active LOW inputs and operate
independently of the Clock input.

The J and K are edge-triggered inputs
which control the state changes of the
flip-flops as described in the Mode Se-
lect-Truth Table.

The J and K inputs must be stable just
one set-up time prior to the LOW-to-
HIGH transition of the Clock for predict-
able operation. The JK design allows
operation as a D flip-flop by tying the J
and K inputs together.

Although the Clock input is level sensi-
tive, 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 opera-
tion.

PIN CONFIGURATION

74109, LS109A

Flip-Flops

Dual J-K Positive Edge-Triggered Flip-Flop

Product Specification

TYPE TYPICAL fyax TYPICAL ?‘lr,g:kt)cumzm
74109 33MHz omA
74LS109A 33MHz amA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee =5V £5%; T = 0°C to +70°C
Plastic DIP N74109N, N74LS109AN
Plastic SO N74LS109D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
CP Clock input 2ul 1LSul
Ro Reset input 4ul 2LSul
Sp Set input 2ul 2LSul
J, K Data inputs 1ul 1LSul
Q Q Outputs 10ul 10LSul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA |y, and a 74LS unit load (LSul)

is 20pA Iy and -0.4mA Iy,

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

Ap1 0] 6] Ve
1 [Z] [15] Apz
K E] [13] 92

cpq 2] 73] K2

Son[E] [12] cpy
04 [¢] [11] Sp2
&[] [10] 0,

GND[E BN

©CDO57808

Ah

144, 502 a3} 4o

12—p>cP,

13-0{K2 Rp, Q-9

15

LS036708 15026808

24
A be | 6
3ndik
Indg N7
Snds
Yy
‘3-—>C2 10
EETN P
JLI NP 9
Unls

LS03660S
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Flip-Flops 74109, LS109A
LOGIC DIAGRAM FUNCTION TABLE
INPUTS OUTPUTS
s OPERATING MODE —T— — —
o Sp|Ro|cPlJ|K| Q| @
=] Asynchronous set L H | X[{X|X| H L
= Asynchronous reset (clear) H L X|X|X]| L H
v Undetermined (note) L L[ X|X|X]|H H
°r Toggle H{H|Ti{h|1|g]| q
Load 0" (reset) HIH| Tl L] H
Py Load"1" (set) HI{H|[T]hlh]|H]| L
Hold "'no change' HiH|[T]1|nh|aq]| T

=HIGH voltage level steady state.

L =LOW voltage level steady state.

h =HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock
transition.

| =LOW voltage level one setup time prior to the LOW-to-HIGH Clock
transition.

X =Don't care.

026208 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 Sp and Rp are LOW, but the output

states are unpredictable if Sp and Rp go HIGH simultaneously.

x|

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

PARAMETER 74 74LS UNIT
Vee Supply voltage 7.0 7.0 \"
Vin Input voltage -0.5 to +55 -0.5 to +7.0 \"
N Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +Vcc v
Ta Operating free-air temperature range 0to 70 °C

RECOMMENDED OPERATING CONDITIONS

74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max

Vee Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \
ViH HIGH-level input voltage 2.0 20 Vv
ViL LOWe-level input voltage +0.8 +0.8 \
lik Input clamp current -12 -18 mA
lon HIGH-level output current -800 -400 MA
loL LOW-level output current 16 8 mA
Ta Operating free-air temperature 0 70 o] 70 °C
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Flip-Flops 74109, LS109A

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

74109 74LS109
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Von HIGH-level output voltage Vee = MIN, Vi = MIN, Vi = MAX, 24 | 34 27 | 34 v
lon = MAX
Vcc = MIN, loL = MAX 02 | 04 035 | 05 v
VoL LOW:-level output voltage Vi = MIN,
V)L = MAX loL = 4mA (74LS) 0.25 | 0.4 v
Vik  Input clamp voltage Vec=MIN, || =1k -15 -15 v
V;=5.5V 1.0 mA
I Input current at maximum Voe = MAX J, K inputs 01 mA
input voltage V,=7.0V | Rp, Sp inputs 0.2 | mA
CP inputs 0.1 mA
J, K inputs 40 A
V=24V | Rp inputs 160 A
Sp, CP inputs 80 A
IIH HIGH-level input current Ve = MAX —
J, K inputs 20 MA
Vi=27V | Rp, Sp inputs 40 MA
CP inputs 20 MA
J, K inputs -1.6 -0.4 | mA
Rp inputs -4.8 -08 | mA
[ LOW-level input current Vee = MAX, V) =0.4V
Sp inputs -3.2 -08 [ mA
CP inputs -3.2 -04 [ mA
los  Short-circuit output current® Ve = MAX -30 -85 | -20 -100 | mA
Icc  Supply current?* (total) Vce = MAX 9 30 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. All typical values are at Vgc =5V, Ta=25°C.

3. lps is tested with Voyt = +0.5V and V¢ = Vo 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, Icc is measured with the Q and Q outputs HIGH in turn.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74 74LS
PARAMETER TEST CONDITIONS CL = 15pF, R = 4002 | C_ = 15pF, R . =2k2| UNIT
Min Max Min Max
fmax  Maximum clock frequency Waveform 1 25 25 MHz
tPLH Propagation delay 16 25
. Clock to output Waveform 1 28 40 ns
tPLH Propagation delay 15 25
teq.  Reset to output Waveform 2 25 40 ns
teLH Propagation delay 15 25
ton.  Set to output Waveform 2 35 40 ns

NOTE:
Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t, t;, pulse width or duty cycle.
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Flip-Flops

74109, LS109A

AC SET-UP REQUIREMENTS T, =25°C, Vcc =5.0V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H)  Clock pulse width (HIGH) Waveform 1 20 25 ns
tw(l) Clock pulse width (LOW) Waveform 1 20 15 ns
tw(L) Set or reset pulse width (LOW) Waveform 2 20 25 ns
ts Set-up time J or K to clock Waveform 1 10 20 ns
th Hold time J or K to clock Waveform 1 6.0 5.0 ns

AC WAVEFORMS

XorD / Vr

WF076308

Vm = 1.3V for 74LS; Viy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted to change for predictable
output performance.

Waveform 1. Clock To Output Delays, Data Set-up And
Hold Times, Clock Pulse Width

tPLH L—.'_ tpHL
Q % m A"

I——T L —I—'nn

\["] \["]

.

[-]]

WF07990S

Vm = 1.3V for 74LS; V= 1.5V for all other TTL families.

Waveform 2. Set And Reset To Output Delays, Set And
Reset Pulse Widths
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Flip-Flops 74109, LS109A

TEST CIRCUITS AND WAVEFORMS

f , AMP (V]
90%Y v Fo0% W
vee vee NEGATIVE | K VM M
PULSE
a 10% 10%] o
vour L-
: DUt — THL(Y TLHD—~ |
1 — |——m.nm) THLM—] o
RT CL o
AMP (V)
90% 90%
POSITIVE
=T ¥ == = PULSE M M
TC02840S
10%F | W | K% oy
WF08450S

Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy | true
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 s.ov MHz 500ns | 15ns | 6ns
trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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DESCRIPTION

The '112 is a dual J-K negative edge-
triggered flip-flop featuring individual J,
K, Clock, Set and Reset inputs. The Set
(Sp) and Reset (Rp) inputs, when LOW,
set or reset the outputs as shown in the
Function Table regardiess of the levels
at the other inputs.

A HIGH level on the Clock (CP) input
enables the J and K inputs and data will
be accepted. The logic levels 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 observed. Output state chang-
es are initiated by the HIGH-to-LOW
transition of CP.

PIN CONFIGURATION

74L5112, S$112
Flip-Flops

Dual J-K Edge-Triggered Flip-Flop
Product Specification

TYPICAL SUPPLY CURRENT
TYPE TYPICAL fuax (TOTAL)
74LS112 45MHz 4mA
745112 125MHz 15mA
ORDERING CODE
COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta =0°C to +70°C
Plastic DIP N74S112N, N74LS112N
Plastic SO N74LS112D, N74S112D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74S 74LS

CP Clock input 2Sul 4LSul

Ro. Sp Reset and set inputs 3.5Sul 3LSul

J, K Data inputs 1Sul 1LSul

Q Q Outputs 10Sul 10LSul
NOTE:

A 74 unit load (ul) is 50uA Iy and -2.0mA |, and a 74LS unit load (LSul) is 20uA |y and -0.4mA I;.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

&[] 7] Ve
2] 5] Apy
“EZ 4] Aipz

Soi[4] 53] &,
(5] [12] Ky

'8y €] M
;1] 9] $o,

GND [&] [5]0;

CDO5790S

10
fo)

gp -
2

10 CPy

2Ky Rpy @&

s 14y, %02 Q-9
13-0p>CP

8 12Kz qp, Q2 py

15

14
14
15059105

u
INN 6 ]
L P° [
TN N
ih s
"— 2

:—5: > c2
2K

TN
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Flip-Flops

7415112, S112

LOGIC DIAGRAM

FUNCTION TABLE

gl

LDO01830S

INPUTS OUTPUTS

OPERATING MODE — T T —
Sp(Rp |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]| ! |hlh| g | q
Load "0" (reset) HIH| !V |1|n| L |H
Load "1" (set) HlH]| L |n|1lH|L
Hold ""no change" HiH|[ VL [1|1]q]aQa

H = HIGH voltage level steady state.

h  =HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock
transition.

L =LOW voltage level steady state.

= LOW voltage level one set-up time prior to the HIGH-to-LOW Clock

transition.

q = Lower case letters indicate the state of the referenced output one
set-up time prior to the HIGH-to-LOW Clock transition.

X =Don't care.

} = HIGH-to-LOW Clock transition.

NOTE:

Both outputs will be HIGH while both Sp and Rp are LOW, but the output

states are unpredictable if Sp and Rp go HIGH simultaneously.

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

PARAMETER 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 Vv
ViN Input voltage -05 to -7.0 -0.5 to +5.5 \
Iin Input current -30 to +1 -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vgc ~-0.5 to +Vcc \'
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS 748
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 475 5.0 5.25 475 5.0 5.25 v
Vi HIGH-level input voltage 2.0 20
Vi LOW-level input voltage +0.8 +0.8 v
lik Input clamp current -18 -18 mA
loH HIGH-level output current ~400 -1000 uA
loL LOW-level output current 8 20 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Flip-Flops

7415112, $112

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

74LS112 745112
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Vee = MIN, Viy = MIN, V.= MAX,
Von HIGH-level output voltage lor = MAX 27 34 2.7 3.4 \"
Vee =MiN, loL = MAX 035 | 05 05 v
VoL LOW-level output voltage ViH = MIN,
ViL = MAX loL = 4mA (74LS) 025 | 04 \"
Vik  Input clamp voltage Vec=MIN, || =Ik -15 -1.2 \
V=55V 1.0 mA
. J, K Inputs 0.1 mA
| Input current at maximum Vce = MAX —
input voltage Vi=7.0V{ Rp, Sp Inputs 0.3 mA
CP Inputs 0.4 mA
J, K Inputs 20 50 uA
Iy HIGH-level input current Voo =MAX [V|=2.7V| Rp, Sp Inputs 60 100 | WA
CP Inputs 80 100 | WA
J, K Inputs -0.4 mA
V,=0.4V| Rp, Sp Inputs -0.8 mA
CP Inputs -0.8 mA
IiL LOW-level input current Ve = MAX
J, K Inputs -16 | mA
V,=0.5V| Rp, Sp Inputs -7 mA
CP Inputs -4 mA
los  Short-circuit output current® Vce = MAX -20 -100 | -40 -100 | mA
lcc  Supply current? (total) Ve = MAX 4 8 15 50 mA
NOTES:

[

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

3. lps is tested with Voyr =+0.5V and Vcc = Ve 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, Icc is measured with the Q and Q outputs HIGH in turn.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Veg = 5.0V

74LS 74
PARAMETER TEST CONDITIONS C_=15pF, R =2k2 | C. = 15pF, R = 28052 UNIT
Min Max Min Max
fmax Maximum clock frequency Waveform 1 30 80 MHz
teLH Propagation delay 20 7.0
tPHL Clock to output Waveform 1 30 7.0 ns
tpLH Propagation delay 20 7.0
tPHL Sp or Rp to output Waveform 2 30 7.0 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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Flip-Flops 7418112, S112

AC SET-UP REQUIREMENTS T, =25°C, Vcc=5.0V

74LS 748
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H)  Clock pulse width (HIGH) Waveform 1 20 6.0 ns
tw(L)  Clock pulse width (LOW) Waveform 1 13 6.5 ns
tw(L) Set or reset pulse width (LOW) Waveform 2 25 8.0 ns
ts Set-up time J or K to clock Waveform 1 20 3.0 ns
th Hold time J or K to clock Waveform 1 0 0 ns

AC WAVEFORMS

L)=0 H)=0
o) L) I"O(N)-:"N )

cp A/ \ ha % \/ \ Vv, =
L) ™M L]
( tw(H ‘ RESET (Rp) \/
PLH
Q % Vm

__.1_ -— —l— tPLH
M /V-u-

r :

WF07990S

Q

a

Vp = 1.3V for 74LS; V= 1.5V for all other TTL families. Vm=1.3V for 74LS; Vy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted
to change for predictable output performance.

Waveform 1. Clock To Output Delays, Data Waveform 2. Set And Reset To Output
Set-up And Hold Times, Clock Pulse Width Delays, Set And Reset Pulse Widths
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Flip-Flops 7415112, S112

TEST CIRCUITS AND WAVEFORMS

I ' y AMP (V.
90%Y o 90% "
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== T == = PULSE ) M
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7| tw - K ov
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VM =13V for 74LS; Vyy = 1.5V for all other TTL families.

Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to V¢c; see AC CHARACTERISTICS for value.| FAMILY
Cy = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tryy |ty
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.ov 1MHz 500ns | 15ns | 6ns
triH, tril Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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74L5113, S$113
Flip-Flops

Dual J-K Edge-Triggered Flip-Flop
Product Specification

Signetics

Logic Products

DESCRIPTION

The '113 is a dual J-K negative edge- TYPE TYPICAL fmax TYPICAL %Jg:kz)CURRENT

triggered flip-flop featuring individual J,

K, Set and Clock inputs. The asynchro- 74LS113 45MHz 4mA

nous Set (Sp) input, when LOW, forces 745113 125MHz 15mA

the outputs to the steady state levels as

shown in the Function Table regardless ORDERING CODE

of the levels at the other inputs. COMMERGIAL RANGE

A HIGH level on the Clock (CP) input PACKAGES Vee =5V £5%; To =0°C to +70°C

enables the J and K inputs and data will -

Plastic DIP N74S113N, N7

be accepted. The logic levels at the J aste S113N, N74LS113N

and K inputs may be allowed to change NOTE: ! ) " o T

while the CP is HIGH and the fli p-flop will ;o; ln:;rmanlon regarding devices processed to Military Specifications, see the Signetics Military Products

ata Manual.

perform according to the Function Table

as long as minimum set-up and hold |INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

times are observed. Output state chang-

es are initiated by the HIGH-to-LOW PINS DESCRIPTION 748 74LS

transition of CP. cP Clock input 2Sul 4LSul
Sp Set inputs 3.5Sul 3LSul
J, K Data inputs 1Sul 1LSul
QQ Outputs 10Sul 10LSul

NOTE:

A 74S unit load (Sul) is 50pA I and -~2.0mA |j, and a 74LS unit load (LSul) is 20uA iy and ~0.4mA I

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

PIN CONFIGURATION

3
= 10
P [ 4] Vee A Py TN S =
K P
1 2] [13] CP, 3]s 801 o -5 1144, 02 Q,}0 2 1 .6
3 G 2] Ky indys
Sp [ 1] 4
= [l 42 ) R "
o [E] [10] Sp2 — o
G [€] (5] 0, b L) [
- Jx 12 k a b8 12
GNDE B 3, 2 Qb6 12 2 2 1; 2K .8
25
0058005 15059208

15037208
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Product Specification

Flip-Flops

7415113, $113

LOGIC DIAGRAM

FUNCTION TABLE

LD03790S

INPUTS OUTPUTS
OPERATING MODE
S5 |CP|J|K| Q Q
Asynchronous set L X X | X H L
Toggle H ' lhln|Qq q
Load "0" (reset) Hid |1 |lh|L]|H
Load 1" (set) Hld|h|lt|H]|L
Hold "'no change" Hl V|11 afq

= HIGH voltage level steady state.

T I

transition.
L =LOW voltage level steady state.

transition.

= HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock

= LOW voltage level one set-up time prior to the HIGH-to-LOW Clock

q = Lower case letters indicate the state of the referenced output one set-up
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 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 "
Vin Input voltage -0.5 to -7.0 -0.5 to +5.5 \"
IiN Input current -30 to +1 -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢c -0.5 to +Vgc \"
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS 74S
PARAMETER UNIT
Min Nom Max Min Nom Max

Veo Supply voltage 475 5.0 5.25 475 5.0 5.25 v
VIH HIGH-level input voltage 2.0 20 \"
ViL LOW-level input voltage +0.8 +0.8 v
lik Input clamp current -18 -18 mA
lon HIGH-level output current -400 -1000 MA
loL LOW-level output current 8 20 mA
Ta Operating free-air temperature 0 70 0 70 °C
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Flip-Flops 7415113, S113

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

74LS113 745113
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
' Vee = MIN, Vi = MIN, Vi = MAX,
Von HIGH-level output voltage lon = MAX 27 3.4 27 3.4 \"
Vcc = MIN, loL = MAX 035 | 05 0.5
VoL LOWe-level output voltage ViH = MIN,

VL = MAX loL = 4mA (74LS) 025 | 04 v

Vik  Input clamp voltage Vee =MIN, | = Ik -1.5 -1.2 "
V) =55V 1.0 | mA

I Input current at maximum Ve = MAX J K Inputs o1 mA
input voltage Vi=7.0V | Sp Inputs 0.3 mA

CP Inputs 0.4 mA

J, K Inputs 20 50 HA

11T} HIGH-level input current Vec=MAX | V=27V | Sp Inputs 60 100 MA
CP Inputs 80 100 | WA

J, K Inputs -0.4 mA

V;=0.4V | Sp Inputs -0.8 mA

CP Inputs -0.8 mA

IiL LOWe-level input current Vce = MAX

J, K Inputs -16 | mA

V;=0.5V | Sp Inputs -7 mA

CP Inputs -4 mA

los  Short-circuit output current® Vce = MAX -20 -100 | -40 -100 | mA
lcc  Supply current* (total) Voc = 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. Al typical values are at Vgc =5V, Ta =25°C.

3. lpg is tested with Voyt = +0.5V and Vg = Voo 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, Icc is measured with the Q and Q outputs HIGH in turn.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vcc=5.0V

74LS 74S
PARAMETER TEST CONDITIONS | C, = 15pF, R = 2k2 | Ci = 15pF, R = 28092 UNIT
Min Max Min Max
fmax Maximum clock frequency Waveform 1 30 80 MHz
tPLH Propagation delay 20 7.0
te.  Clock to output Waveform 1 30 7.0 ns
tPLH Propagation delay 20 7.0
te.  Set to output Waveform 2 30 7.0 ns

NOTE:
Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t, t;, pulse width or duty cycle.
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Flip-Flops

74L5113, $113

AC SET-UP REQUIREMENTS T, =25°C, Vg = 5.0V

74LS 74S
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw(H)  Clock pulse width (HIGH) Waveform 1 6.0 ns
twi(l) Clock pulse width (LOW) Waveform 1 6.5 ns
tw(L) Set pulse width (LOW) Waveform 2 8.0 ns
ts Set-up time J or K to clock Waveform 1 3.0 ns
th Hold time J or K to clock Waveform 1 0 ns

AC WAVEFORMS

cp v"\ B %v,, \ '™
oty (Hy— _

‘ __T_ ——I—'nn
) Nv,, ™

C

WF07980S

[

Vm = 1.3V for 74LS; Vyy = 1.5V for all other TTL families.
The shaded areas indicate when the input is permitted to change for predictable
output performance.

Waveform 1. Clock To Output Delays, Data Set-up And
Hold Times, Clock Pulse Width
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Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.

Waveform 2. Set And Reset To Output Delays, Set And
Reset Pulse Widths
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Flip-Flops 7415113, S113

TEST CIRCUITS AND WAVEFORMS
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Vm =13V for 74LS; Vy = 1.5V for all other TTL families.

Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trae
see AC CHARACTERISTICS for value.
Rr = Termination resistance should be equal to Zoyr 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.ov 1MHz 500ns 15ns | 6ns
trLH, trHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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DESCRIPTION

The '116 has two independent 4-bit
transparent latches. Each 4-bit latch is
controlled by a two-input active LOW
Enable gate (Ep and E4). When both Ey
and E; are LOW, the data enters the
latch and appears at the output. The
outputs follow the Data inputs as long as
Ep and E; are LOW. The data on the D
inputs one set-up time before the LOW-
to-HIGH transition of Ep or Eq will be
stored in the latch. The Latched outputs
remain stable as long as either Eg or E;
is HIGH.

Each 4-bit latch has an active LOW
asynchronous Master Reset (MR) input.
When LOW, the MR input overrides the
Data and Enable inputs and sets the four
Latch outputs LOW.

PIN CONFIGURATION

74116
Latch

Dual 4-Bit Transparent Latch

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY—DATA TO OUTPUT (TOTAL)
74116 11ins 50mA

ORDERING CODE

PACKAGES

COMMERCIAL RANGE
Vee =5V £5%; Tao=0°C to +70°C

Plastic DIP

N74116N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74
Eo, E; Enable inputs 1ul
Do-D3 Data inputs 1.5ul
MR Master reset input 1ul
Qo-Q3 Latch outputs 10ul

NOTE:

Where a 74 unit load (ul) is understood to be 40uA Iy and -1.6mA .

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

MR, [T [24] Ve
Ega (2] 73] Q3
&, 2] (72 Dy, 2346810 1415 16 18 20 22 s | s
Doa [2] [21] Qg e A
o] [ o
°o-E [20] 021, . 10 n
044 2] 5] ayp E DoDyDy Dy E Dy DyDp D3
4, [7] 18] Dyp ”." ”
14
020 &] 7] agp MR Qg 040,03 MR Q Q4 Q2 Q3 ‘s o
o] 0, F T
034 [19] [15] &4y, 157 9M 131719 2123
3, [17} [14] Eqp Lsosoa0s 2o -
sun[l_z‘_ [13] MRy, 20 | 21
22 23
CDO5810S
15059408
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Latch 74116
LOGIC DIAGRAM FUNCTION TABLE
- —_— INPUTS OUTPUT
Eofy MR OPEJIFg;lgNG —

Do D4 D2 D3 1 MR| Eo | E{ | D, Q,

é] Reset (clear) Li{X|X|X L

HiL|L|L L

’ y v Enable latch Hliclcln H

- L - H{T|L]| L

Latch data Hicltln H

H =HIGH voltage level.

h =HIGH voltage level one set-up time prior
to the LOW-to-HIGH Enable transition.

L =LOW voltage level.

| =LOW voltage level one set-up time prior to
the LOW-to-HIGH Enable transition.

X =Don't care.

T = LOW-to-HIGH Enable transition.

Qq Q4 Qy Q3

10029308

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

PARAMETER 74 UNIT
Vee Supply voltage 7.0 \
Vin Input voltage -0.5 to +55 \
Iin Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +15 \
Ta Operating free-air temperature range 0 to 70 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER ™ UNIT
Min Nom Max

Vee Supply voltage 4.75 5.0 5.25 v
ViH HIGH-level input voltage 2.0 \
Vi LOW-level input voltage +0.8 Vv
ik Input clamp current -12 mA
loH HIGH-level output current -800 HA
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

74116
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
X Vcc =MIN, VIH = MIN, VIL = MAX,
Vou HIGH-level output voltage lon = MAX 24 34 \
g Vee = MIN, Vi = MIN, V= MAX,
VoL LOW-level output voltage lon = MAX 0.2 0.4 \"
Vik Input clamp voltage Vec=MIN, || =1k -1.5 \"
Input current at maximum _ _
I input voltage Voc = MAX, V| =5.5V 1.0 mA
E, MR inputs 40 A
Iy HIGH-level input current Vcc = MAX, V| =24V
D inputs 60 A
E, MR inputs -1.6 mA
L LOW-level input current Vce = MAX, V,=0.4V D inputs, initial peak -24 mA
D inputs, steady-state -1.6 mA
Short-circuit output _ _ _
|os current3 Vec = MAX 18 57 mA
| Supp  (total) v MAX Condition 1 60 100 mA
u| current® (tota =
e e ce 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 Vgc =5V, Ta =25°C.

3. lps is tested with Voyt = + 0.5V and Vg = VccMAX + 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 Icc with all inputs grounded and all outputs open. Condition 2. Measure Icc with E inputs grounded, all other inputs at 4.5V and all outputs

open.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Ve =5.0V

74
PARAMETER TEST CONDITIONS | C_ = 15pF, R =400 | UNIT
Min Max
tpy  Propagation delay 30
tpuL  Enable to output Waveform 1 22 ns
toiy  Propagation delay 15
oy, Data to output Waveform 2 18 ns
Propagation delay
tPHL MR to output Waveform 3 22 ns
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AC SET-UP REQUIREMENTS T, =25°C, Vec = 5.0V

WF08040S

Vm = 1.5V for 74 and 74S; Vy = 1.3V for 74LS.

Waveform 1. Propagation Delay Enable to Output And
Enable Pulse Width

PARAMETER TEST CONDITIONS o UNIT
Min Max
tw Enable pulse width Waveform 1 18 ns
tw Master reset pulse width Waveform 3 18 ns
ts(H) Set-up time HIGH data to enable Waveform 4 8.0 ns
th(H) Hold time HIGH data to enable Waveform 4 -2.0 ns
ts(L) Set-up time LOW data to enable Waveform 4 14.0 ns
th(L) Hold time LOW data to enable Waveform 4 8.0 ns
th(L) Hold time LOW enable to master reset to load HIGH Waveform 3 8.0 ns
AC WAVEFORMS
Op
L " L ™
e _SE,.—_I(»I. \vu fw tpLH
'mcl L'mc~| an
\l]
Qn Vi Vm WroB0305

Vm = 1.5V for 74 and 74S; V= 1.5V for 74LS.

Waveform 2. Propagation Delay Data To Output

Vm =15V for 74 and 74S; Vy = 1.3V for 74LS.

Waveform 3. Master Reset Pulse Width, Master Reset To
Output Delay And Low E_I!.\able To Master Reset Hold
ime

Op /', \L Ym
2

t4(H)

A\l

V=15V for 74 and 74S; Vyy = 1.5V for 74LS.
The shaded areas indicate when the input is permitted to change for predictable
output performance.

Waveform 4. Data Set-up And Hold Times

diii)

WF115308
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TEST CIRCUITS AND WAVEFORMS

90% Y l w | foowe - AMPW
ve vec NEGATIVE | XYM ™
PULSE
A 10% 10%+ ov
vour L—
ouT. — THL(Y) ITLHt)—]  |o—
— I——mu(tv) lmum-l '-—
At cL [ AMP (V)
90% 90%:
POSITIVE
T =T T = = = PULSE m M
TC02840S
10%A | - | 10% ov
WF08450S
Vm = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ =Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | tryy | truo
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 748 3.ov 1MHz 500ns | 15ns | 6ns
trun, trie Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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FEATURES

e Very good pulse width stability

o Virtually immune to temperature
and voltage variations

o Schmitt trigger input for siow
input transitions

o Internal timing resistor provided

DESCRIPTION

These multivibrators feature dual active
LOW going edge inputs and a single
active HIGH going edge input which can
be used as an active HIGH enable input.
Complementary output pulses are pro-
vided.

Pulse triggering occurs at a particular
voltage level and is not directly related
to the transition time of the input pulse.
Schmitt-trigger input circuitry (TTL hys-
teresis) for the B input allows jitter-free
triggering from inputs with transition
rates as slow as 1 volt/second, provid-
ing the circuit with an excellent noise
immunity of typically 1.2 volts. A high
immunity to Vgc noise of typically 1.5
volts is also provided by internal latching
circuitry. Once fired, the outputs are
independent of further transitions of the
inputs and are a function only of the

PIN CONFIGURATION

74121
Multivibrator

Monostable Multivibrator
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74121 43ns 18mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve =5V £5%; To = 0°C to +70°C

Plastic DIP N74121 N

Plastic SO N74121 D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

timing components. Input pulses may be
of any duration relative to the output
pulse. Output pulse length may be varied
from 20 nanoseconds to 28 seconds by
choosing appropriate timing compo-
nents. With no external timing compo-
nents (i.e., Rint connected to Vg, Cext
and Rexi/Cext Open), an output pulse of
typically 30 or 35 nanoseconds is
achieved which may be used as a dc
triggered reset signal. Output rise and
fall times are TTL compatible and inde-
pendent of pulse length.

Pulse width stability is achieved through
internal compensation and is virtually

LOGIC SYMBOL

independent of Vgc and temperature. In
most applications, pulse stability will only
be limited by the accuracy of external
timing components.

Jitter-free operation is maintained over
the full temperature and V¢c ranges for
more than six decades of timing capaci-
tance (10pF to 10uF) and more than one
decade of timing resistance (2k2 to
30kS2 for the 54121 and 2KS2 to 40kS2
for the 74121). Throughout these
ranges, pulse width is defined by the
relationship: (see Figure 1)
twlout) = Cext Rext IN2

tw(out) = 0.7 Coxt Rext

LOGIC SYMBOL (IEEE/IEC)

[34] vee

)

)

[17] Rext/Caxt
[10] Coxt

ZI Rint

5]

€DO58208

1 10
Rext! |Coxt
RS [Coxt

9
on A N
“x—{RxiCX
3
apnja1] & -
o

LS05960S
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Multivibrator

74121

FUNCTION TABLE

INPUT AND OUTPUT LOADING

INPUTS OUTPUTS AND FAN-OUT TABLE

A& | A B Q a PINS | DESCRIPTION 74
L X H L H A4, A2 Inputs 1ul
X L H L H B Input 2ul
X X L L H
H H X L H QQ Outputs 10ul
H ! H n w NOTE:
l H H JL w A 74 unit load (ul) is understood to be 40pA I and
l l H n u ~1.6mA .
L X 1 | u
X L 1 | uw

H =HIGH voltage level

L =LOW voltage level

X =Don't care

T = LOW-to-HIGH transition

| = HIGH-to-LOW transition

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

In circuits where pulse cutoff is not critical,
timing capacitance up to 1000uF and timing
resistance as low as 1.4kS) may be used.

PARAMETER 74 UNIT
Vee Supply voltage 7.0 "
Vin Input voltage -0.5 to +5.5 v
Iin Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vc Vv
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 Vv
lik Input clamp current -12 mA
loH HIGH-level output current -400 MA
loL LOW-level output current 16 mA
dv/dt Rate of rise or fall of input pulse — B_input ! vis
A4, Az inputs 1 V/us
Ta Operating free-air temperature 0 70 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

74121
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Positive-going threshold _
Vi+  atAandB Vec =MIN 20 v
Negative-going threshold -
VI- atAandB Voo = MIN 08 v
g Vee = MIN, Vi = MIN, V= MAX,
VoH HIGH-level output voltage Ior = MAX 2.4 3.4 Vv
X VCC = M|N, VIH = MlN‘ V||_ = MAX,
VoL LOW-level output voltage loL = MAX 0.2 0.4 \
Vik Input clamp voltage Voo =MIN, | =l -15 \
Input current at maximum _
Iy input voltage Vce = MAX, V| = 5.5V 1.0 mA
Ay, A; inputs 40 A
IiH HIGH-level input current Vce = MAX, V=24V
B input 80 HA
A1, Az inputs -1.6 mA
Iie LOWe-level input current Vcoe = MAX, V=04V
B input -3.2 mA
Short-circuit output _ _ _
los currentd Vce = MAX 18 55 mA
| Suol t (otal) v MAX Quiescent 13 25 mA
upply current (to c=
ce ¢ 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 Vg =5V, Tp=25°C.

3. lpg is tested with Voyt = +0.5V and Ve = Vg 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 T, =25°C, Vcc=5.0V

74
PARAMETER TEST CONDITIONS Cp = 15pF, R = 4002 UNIT
Min Max
teLH Propagation delay Waveform 1 70
torL A input to Q & Q output Cext = 80PF, Rint t0 Voo 80 ns
teLH Propagation delay Waveform 2 55
tenL B input to Q & Q output Coxt = 80PF, Rint to Vg 65 ns
tw Minimum output pulse width Coxt = OpF, Rint to Vo 20 50 ns
Coxt = 80pF, Rint to Ve 70 150 ns
tw Output pulse width Coxt = 100pF, Rey = 10k 600 800 ns
Coxt = 11F, Royt = 10k 6.0 8.0 ms
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AC SET-UP REQUIREMENTS T, =25°C, Voc=5.0V

74
PARAMETER TEST CONDITIONS UNIT
Min Max
tw Minimum input pulse width to trigger Waveforms 1 & 2 50 ns
Rext External timing resistor range 1.4 40 k2
Coxt External timing capacitance range 0 1000 uF
Rext = 2k§2 67 %
Output duty cycle
Rext = Rext(Max) 90 %

AC WAVEFORMS

I — = |
I tw |
tPLH ———-I—i
1 '

tPHL v

a &‘ Vm

tpLH

|
\
| =
w ’| tPHL |
%vu |
wrosoa0s a \l ™M %v,‘

'WF08090S
VM =15V for 74 and 74S; Vy = 1.3V for 74LS Vm = 1.5V for 74 and 74S; Vy = 1.3V for 74LS
Waveform 1. Propagation Delay A Input To Q Waveform 2. Propagation Delay B Input To Q
And Q Outputs, Input And Output Pulse Widths And Q Output, Input And Output Pulse Widths
10ms
WE
Cott
ms
. —o
3 [
2 100us
@
§ ‘),0“xF i 1
a T et ST L 11T 1
3 10us
i —
z [
2 s
3
= = +00%F
Cexl
100ns > A00F
Voo = 5V 26 SSssst
rons LA=2C T EEREN
1 2 4 7 10 20 40 70 100

Rext—Timing Resistor Value—kfl

0P01690S

Figure 1. Output Pulse Width vs. Timing Resistor Value
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TEST CIRCUITS AND WAVEFORMS

I t 1 AMP (V
90% Y i £ 90% v
vee vee NEGATIVE | XYM M
PuLSE 10% 10%
R ov
vour L_
— ITLH(t) ITHL(t)—~ l—
RT CL 2]
AMP (V
90% 90% W
POSITIVE
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