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INTRODUCTION

Texas Instruments presents important technical information on the industry’s broadest and most advanced families of TTL
integrated circuits in the TTL data books, volumes 1 through 4.

The TTL Data Book — Volume 1 includes Alphanumeric and Functional indexes to all bipolar digital devices available or under
development, showing the current technologies for each type. Logic symbols prepared in anticipation of IEEE Std. 91-1982
and pin assignments for all bipolar devices are shown in the Product Guide section, together with typical performance data
and chip carrier information. Package dimensions are given in the Mechanical Data section.

The TTL Data Book— Volume 2 comprehends complete specifications on five serie.s of Transistor-Transistor-Logic circuits:
Standard TTL Circuits (Series 54/74), High-Speed TTL Circuits (Series 54H/74H), Low-Power TTL Circuits (Series 54L),
Low-Power Schottky !t TTL Circuits (Series 54LS/74LS), and Schottky TTL Circuits (Series 54S/748S).

The TTL Data Book— Volume 3 contains complete specifications on the most advanced Families of TTL integrated circuits:
Advanced Low-Power Schottky? (Series 54ALS/74ALS) and Advanced Schottky (Series54AS/74AS), with circuits capable
of twice the data throughput compared to Low-Power Schottky TTL (54LS/74LS) and Schottky TTL (54S/74S) devices.

The TTL Data Book— Volume 4 describes a series of high-complexity bipolar digital building blocks and suppert functions
designed specifically for implementing high-performance Computer or Controller systems. Included are specifications for
high-performance Schottkyf TTL memories (RAMs, ROMs, PROMs, and FIFOs) and for Field-Programmable Logic devices.

The TTL data books, volumes 1 through 4, will be a meaningful addition to your technical library. They replace all previous
versions of:

[ ] The TTL Data Book
° The ALS/AS Logic Circuits Data Book
[ ] The Bipolar Microprocessor Components Data Book.

1Integvated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975.
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SN54283 SN74283 .. ...ttt 2 SN54AS374 SN74AS374 ... .. ...l 3
SN54LS283 SN74LS283 ...t 2 SN54LS374 SN74LS374 .. 2
SN545283 SN745283 SN545374- SN74S8374 2
SN54284 SN74284 SN5415375 SN74LS375 2
SN54285 SN74285 SN54376 SN74376 .. e oeie e 2
SN54AS286 SN74AS286 .. ... 3 SN54LS377 SN74LS377 ..ot .2
SN54LS289A SN74LS289A ..o oot 4 SN54LS378 SN74LS378 .......viiiia 2
SN545289B SN74S289B .. ..o 4 SN54L5379 SN74LS379 .. .vve e 2
SN54230 SN74290 .. ... 2 - SN54L5381 SN74LS381 ...\ .vvviiiinean.n 2
SN54LS290 SN74LS290 .. ... ovviian 2 SN545381 SN74S3B1 - ovteeieeaaannnn 2
SN54LS292 SN74LS292 ... ... 2 SN54L5382 SN74LS382 ...........cou.iu.. 2
SN54293 SN74293 . ...t 2 SN541.5384 SN74LS384 ..........ccoonn... 2
SN54LS293 SN74LS293 .. ...t 2 SN54LS385 SN74LS385 ... ....covieeneannn 2
SN54LS294 SN74LS294 ... ... 2 SN54LS386 SN74LS386 ... ..ot 2
SN54LS2958 SN74LS295B ....... e 2 SN54390 SN74390 ..t 2
SN54L5297 SN74LS297 ... 2 SN54LS390 SN74LS390 .. .. 2
SN54298 SN74298 .. ..o 2 SN54393 SN74383 ....... e 2
SN54AS298 SN74AS298 .. .o 3 SN54L5393 SN74LS393 ..........coin.... 2
SN54LS298 © OSN74LS298 ..., 2 SN54AS395 SN74AS395 ... ..veiieia 3
SN54ALS299 SN74ALS299 ... ... 3 SN54LS395A SN74LS395A .. ... ..ouvuinenn. 2
SN54AS299 SN74AS299 .. .. ...t 3 SN54L5396 SN74LS396 .............. e 2
SN54L5299 SN74LS299 ............cii.... 2 SN54L5398 SN74LS398 ..........0\..onnn.. 2
SN54S299 SN745298 .. .. 2 SN54L5399 SN74LS399 .. ....viiiiaiaen . 2

: SN748301 . ..o 4,  SN54S412 SN74S412 ... 2
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SN54LS422 SN74LS422 ........ ... 2 SN54ALS576 SN74ALS576 . ................. 3
SN541LS423 SN74LS423 ................... 2 SNS4AS576 SN74AS576 ................... 3
SN54425 SN74425 .. ... ... . 2 SN54ALS577 SN74ALS577 .. ... ... 3
SN54426 SN74426 . .................... 2 SN54AS577 SN74AS577 .. ... 3
SN74S428 . ........... ... ... 4 SN54ALS580 SN74ALS580 . ................. 3

SN545436 SN74S436 ........... ...l 2 SNG54AS580 "SN74AS580 ....... ... 3
SN545437 SN74S437 . ... ... 2 SN54LS589 SN7418589 ................... 2

1 SN54LS440 SN74LS440 .............cou.n. 2 SN54LS590 SN74LS590 .......... e 2
SN54LS441 SN74LS441 ... ... ... 2 SN541LS5591 SN74LS591 2
SN54LS442 SN74LS442 .. .......... .. ... 2 SN54LS592 SN74L5592 2

Q SN54L5443 SN74LS443 .. ................: 2 SN54L5593 SN74L3593 .2
o SN5415444 SN74LS444 .. ... .............. 2 SN54LS594 SN74L5594 .2
3 SN54L5445 SN74L8445 .. ........... .. ..., 2 SN54LS595 SN74LS595 2
(o] SN54L5446 SN74L5446 .. ........ ... .oou.. 2 SN54LS596 SN74LS596 2
3 SN5415447 SN74LS447 .......... .. 2 SN54LS597 SN74LS597 2
— SN541L5448 SN74LS448 ..............0.u 2 SN54LS598 SN74LS598 2
— SN54L5449 SN74LS449 . . ... ... ... ..., 2 SN54LS599 SN74LS599 2
Eh SN54ALS465A SN74ALS465A . ................ 3 SN74LS600A . ... ........... ... 2
o SN54LS465 SN74LS465 ................... 2 SN74LS601A . ... ... ......... 2
- SN54ALS466A SN74ALS466A .. ............... 3 SN74LS602A . ................. 2
3 SN54LS466 SN74LS466 ................... 2 SN74LS603A . ......... ... ... 2
[+)] SN54ALS467A SN74ALS467A .. ......... ... ... 3 SN54LS604 SN74LS604 ................... 2
- SN54LS467 SN74L8467 ................... 2 SN54LS605 SN74LS605 ................... 2
[} SN54ALS468A SN74ALS468A .. ............... 3 SN54LS606 SN74LS606 ................... 2
= SN54L5468 SN74LS468 ................... 2 SN54LS607 SN74LS607 ........... ..o 2
SN74LS481 ...t 4 SN5415608 SN74LS608 .............vu.nn 2

SN74S481 ... . ... e 4 SN54LS610 SN74LS610 ...... ..o 2

SN545482 SN74S482 ........... ... 4 SN54LS611 SN74LSB11 ... .. s 2
SN54S484A SN74S484A ... ... ..ol 4 SN54LS612 SN74LS612 ........... ..o 2
SN54S485A SN74S485A .. ................. 4 SN54LS613 SN74LS613 .. ...t 2
SN54490 SN74490 . .........ciihiann 2 SNB4LS618 SN74LS618 ............c.vuun. 2
SN541.S490 SN74LS490 ............ ... ... 2 SN54LS619 SN74LS619 ................... 2
SN54ALS518 SN74ALS518 .................. 3 SN54ALS620A SN74ALS620A . ................ 3
SN54ALS519 SN74ALSB19 ........... ..t 3 SN54AS620 SN74AS620 ........... ... 3
SN54ALS520 SN74ALS520 ............... ... 3 SN54LS620 SN74LS620 ............ 0o 2
SN54ALS521 SN74ALS521 ... ... o 3 SN54ALS621A SN74ALS621A . ... ... .. ....... 3
SN54ALS522 SN74ALS522 .................. 3 SN54AS621 SN74AS621 ............. . ... 3
SNB54ALS526 SN74ALS526 .................. 3 SN54LS621 SN74LS621 ...... ... ... ....... 2
SNB54ALS527 SN74ALS527 . ... 3 SN54ALS622A SN74ALS622A ................. 3
SN54ALS528 SN74ALS528 . ............0vnnn 3 SN54AS622 SN74AS622 . .......... .. ... 3
SN54ALS533 SN74ALS533 . ... ...t 3 SN54LS622 SN74LS622 . ........ ... 2
SN54AS533 SN74AS533 ....... it 3 SN54ALS623A SN74ALS623A . ... ... ... 3
SN54ALS534 SN74ALS534 ............... ... 3 SN54AS623 SN74AS623 ............... ..., 3
SN54AS534 SN74AS534 ................... 3 SN54LS623 SN74LS623 . ... 2
SN54ALS538 SN74ALS538 . ..........oiunnn 3 SN54LS624 SN74LS624 ................... 2
SN54ALS539 SN74ALSB39 ........... ... 3 SN54LS625 SN74LS625 . .................. 2
SNB4ALS540 SN74ALS540 .................. 3 SN541.S626 SN74LS626 ........... ....... 2
SN54LS540 SN74LS540 ............. ... .. 2 SN54LS627 SN74LS627 . ........ . 2
SN54ALS541 SN74ALS541 . ................. 3 SN54L5628 SN74LS628 .......... ... ..... 2
SN54LS541 SN74LS541 . ... ... 2 SN54LS629 SN74LS629 ............. ... ... 2
SN54ALS560A SN74ALS560A ................. 3 SN54LS630 SN74LS630 .............oiunn. 2
SNB4ALS561A SN74ALS561A . ... ............ 3 SN54LS631 SN74LSB631 ............ ...t 2
SN54ALS563 SN74ALS563 . .......... ... ... 3 SN54ALS632 SN74ALS632 ...............un 3
SN54ALS564 SN74ALS564 .................. 3 SN54ALS633 SN74ALS633 .................. 3
SN54ALS568A SN74ALS568A . ................ 3 SNB4ALSE34 SN74ALSG34 . ... ... 3
SN54ALS569A SN74ALSB69A .. ............... 3 SN54ALS635 SN74ALS635 . .. 3
SN54ALS573 SN74ALS573 ...t 3 SN54LS636 SN74LS636 ....... ...... . ..... 2
SNB54AS573 SN74AS573 .. ... ... 3 SN54LS637 SN74LS637 .............. ... 2
SNB4ALS574 SN74ALS574 ... ... .. 3 SN54ALS638A SN74ALS638A ..........0vvnnn. 3
SN54AS574 SN74AS574 . . ... i 3 SN54AS638 SN74AS638 .............0ouen 3
SN54ALSE75 SN74ALSE75 . ..., ... ... ... .. 3 SN541LS638 SN74LS638 ... ................ 2
SN54AS575 SN74AS575 .. ... .vi i 3 SN54ALS639A SN74ALS639A . ............. .. 3
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SN54AS639 SN74AS639 . ..........con.... 3 SN54LS690 SN74LS690 . ... \eiiin ... 2
SN54LS639 SN74LS639 .. ........vuannn... 2 SN54LS691 SN74LS691 ...t 2
. SNB4ALS640A SN74ALS640A ... .............. 3 SN54LS692 SN74LS692 ............en.... 2
SN54AS640 SN74AS640 .. ........ooin.... 3 SN54L5693 SN74LS693 ................... 2
SN54LS640 SN74LS640 ................... 2 SN54LS696 SN74LS696 .. ................. 2
SN54ALS641A SN74ALSE41A .. ..o oveeann .. 3 -SN54LS697 SN74LS697 . ... 2
SN54AS641 SN74AS641 . ..........ouuunn. 3 SN54LS698 SN74LS698 ................... 2
SN54LS641 SN74LSB4T ... ovveeieina... 2 SN54LS699 SN74LS699 .............o...... 2
SNB4ALS642A SN74ALS642A .. ............... 3 SN54AS756 SN74AST56 .. ..veeiii ... 3
SN54AS642 SN74AS642 .. ...t 3 SN54AS757 SN74AS756 ... vei . 3
SN54LS642 SN74LS642 . ............o..un. 2 SN54AS758 SN74AS758 ... ... 3
SNE4ALS643A SN74ALS643A ... ..... e 3 SN54AS759 SN74AS759 .........iuui.... 3
SN54AS643 SN74AS643 .. ...l 3 SN54AS760 SN74ASTE0 .. .........ccoo... 3
SN54LS643 SN74LS643 ......... i 2 SN54AS762 SN74AS762 ... ... 3
SN54ALS644A SN74ALSE44A . ... .....counu. .. 3 SN54AS763 SN74AS763 . ... 3
SN54AS644 SN74AS644 .. ..t 3 SN54AS800 SN74AS800 ................... 3
SNE4LS644 SN74LS644 .. ................. 2 SN54AS802 SN74AS802 .. ................. 3
SN54ALS645A SN74ALS645A ... . ............. 3 SN54ALS804 SN74ALS804 3
SN54AS645 SN74AS645 .. ...............n. 3 SN54AS804A SN74AS804A 3
SN54L5645 SN74LS645 ................... 2 SN54ALS805 SN74ALS805 3
SN54ALS646 SN74ALS646 .. ................ 3 SN54ASB05A SN74AS805A 3
SNE4AS646 SN74AS646 .. ... 3 SN54ALS808 SN74ALS808 3
SN54LS646 SN74LS646 ... .. ... ...... ..... 2 R SN54AS808A SN74AS808A .3
SN54ALS647 SN74ALS647 . ... ... 3 SN54AS821 SN74AS821 .. ...t 3
SN54LS647 SN74LS647 ................ L2 SN54AS822 SN74AS822 ............o....l. 3
SN54ALS648 SN74ALS648 . ........\ounnn... 3 SN54AS823 SN74AS823 .. ................. 3
SN54AS648 SN74AS648 .. .. ... 3 SN54AS824 SN74AS824 ................... 3
SNE4LS648 SN74LS648 ................... 2 SN54AS825 SN74ASB25 .. ... 3
SN54ALS649 SN74ALS649 . ........counnn... 3 SN54AS826 SN74ASB26 .. .........oi.i.... 3
SN54LS649 SN74LS649 .................. .2 SN54ALS832 SN74ALS832 .................. 3
SN54ALS651 SN74ALS651 .................. 3 SN54AS832A SN74AS832A . ................. 3
SN54AS651 SN74AS65% .. ... 3 SN54ALS841 SN74ALSB4T .................. 3
SN54LS651 SN74LS651 .. ..ovoann. .. 2 SN54AS841 SN74ASB41 ................... 3
SNE4ALS652 SN74ALS652 .. ................ 3 SN54ALS842 SN74ALS842 .. ................ 3
SN54AS652 SN74AS652 .. ........oo.n.. 3 SN54AS842 SN74AS842 ... ................ 3
SN54LS652 SN74LS652 ................... 2 SN54ALS843 SN74ALS843 .................. 3
SN54ALS653 SN74ALS653 ...... P, 3 SN54AS843 SN74AS843 ........... il 3
SN54LS653 SN74LS653 .. ...........o..o... 2 SN54ALS844 SN74ALS844 .. ................ 3
SNB4ALSE54 SN74ALS654 . ................. 3 SNE54AS844 SN74AS844 .. ................. 3
SN54LS654 SN74LS654 ................... 2 SN54ALSB45 SN74ALS845 . ................. 3
SN54LS668 SN74LS668 ................... 2 SN54AS845 SN74AS845 . .................. 3
SN54LS669 SN74LS669 ................... 2 SN54ALE846 SN74ALSB46 .. . ............... 3
SN54LS670 SN74LS670 .............c..unn. 2 SN54AS846 _SN74AS846 ... ... 3
SN54LS671 SN7ALSB71 .. .vviiiiaa 2 SN54AS850 SN74AS850 ... . ....eiaa 3
SN54LS672 SN74LS672 ... 2 SN54AS851 SN74AS851 .. .......oiiii... 3
SN54LS673 SN74LS673 - .tieeeann .. 2 SN54AS852 SN74AS852 .. ..........o..... 3
SN54LS674 SN74LS674 ...........c.ciin. 2 SN54AS856 SN74AS856 ... . ...ouiaean. .. 3
SNE4ALS677 SN74ALS677 ... oovee e 3 SN54ALS857 SN74ALS857 .................. 3
SN54ALS678 SN74ALSB78 .............iunn. 3 SN54AS857 SN74AS857 .................. 3
SN54ALS679 SN74ALS679 . ....oovien. 3 SN54AS866 SN74AS866 ... .........ooun.. 3
SN54ALS680 SN74ALS680 .. ................ 3 SN54AS867 SN74AS867 ...........oo..... 3
SN54L5681 SN74LS681 2 SN54AS869 SN74AS869 ..........oii..... 3
SN541.5682 SN74LS682 .2 SN54AS870 SN74AS870 . ... ... ... ... 3
SN54L5683 SN74L5683 L2 SN54AS871 SN74AS871 .....iviiei 3
SN54LS684 SN74LS684 2 SN54ALS873 SN74ALS873 ... v 3
SN54LS685 SN74LS685 L2 SN54AS873 SN74AS873 .. ...t 3
SN54L5686 SN74LS686 .2 SN54ALS874 SN74ALS874 . ................ 3
SN54LS687 SN74LS687 2 SN54AS874 SN74AS874 .. ................. 3
SN54ALS688 SN74ALS688 ... ............... 3 SN54ALS876 SN74ALS876 .. ................ 3
SN54L5688 SN74LS688 .. ................. 2 SN54AS876 SN74AS876 ... ... 3
SN54ALS689 SN74ALS689 .................. 3 SN54AS877 SN74AS877 ..ot 3
SN54LS689 SN74LS689 ................... 2 SN54ALS878 SN74ALS878 .. ... ... 3’
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SN54AS878 SN74AS878 .. ...t 3 SN54PAL16L8A SN74PAL16LBA ................ 4
SN54ALS879 SN74ALS879 .. ...t 3 SN54PAL16R4A SN74PAL1BRAA ... ............. 4
SN54AS879 SN74AS879 . ...t 3 SNE4PAL16R6A SN74PAL16R6A ................ 4
SN54ALS880 SN74ALSB80 . ................. 3 SN54PAL16R8A SN74PAL16RBA .. .............. 4
SN54AS880 SN74AS880 .. ......vvirii. 3 SN54PAL20L8A SN74PAL20LBA ................ 4
SN54AS881A SN74AS881A . ................. 3 SNS4PAL20R4A SN74PAL20R4A ... ............. 4
SN54AS882 SN74AS882 ... 3 SN54PAL20R6A SN74PAL20R6A ................ 4
1 SN54AS885 SN74AS885 .. .........cinnn. 3 SNE4PAL20RSA SN74PAL20R8A ................ 4
SN54AS888 SN74AS8B8 ..........c.uuiin.. 4 SN54PALR19LS SN74PALR1OL8 ................ 4
SN54AS889 SN74ASB89 . ... ... 4 SN54PALR19R4 SN74PALRISR4 ................ 4
G)  SN54AS890 SN74AS890 . .......ieiiii . 4 SN54PALR19R6 SN74PALRI9R6 ................ 4
o SN54AS891 SN74AS891 .....oiti 4 SN54PALR19R8 SN74PALR19R8 ................ 4
3 SN54AS897 SN74AS897 ...\t 4 SNE4PALT19L8 SN74PALTIOL8 ................ 4
o SN54ALS 000A SN74ALS1000A ... ............. 3 SNG4PALT19R4 SN74PALTIOR4 ................ 4
E SN54AS1000 SN74AS1000 ... .ovvvrinnnnn, 3 SN54PALT19R6 SN74PALTI9R6 ................ 4
=  SN54ALS1002A SN74ALS1002A .. .............. 3 SNE4PALT19R8 SN74PALT19R8 ................ 4
==  SN54ALS1003A SNB4ALS1003A ................ 3 SNE54PL839 SN74PL839 ................... 4
_3‘,. SN54ALS1004 SNB4ALS1004 . ...........vvu.. 3 SN54PL840 SN74PLB40 .. ............. 0.0 4
o SN54AS1004 SN74AS1004 . ... ...oovvvuvnnn 3
= SN54ALS1005 SN74ALS1005 ... ...oovvvvnn.. 3 SBP9901 4
3 SN54ALS1008A SN74ALST008A ... ..., 3 SBP9965 . 4
) SN54AS1008 SN74AS1008 ... .......oovn... 3 SBP9966 4
=+ SN54ALS1010A SN74ALST010A . .......vvo.. .. 3 SBP9989 4
(@] SN54ALS1011A SN74ALSTOMIA ... 3
=] SN54ALS1020A SN74ALS1020A ... ............. 3 TBP18S030 | i 4
SN54ALS1032A SN74ALS1032A . ............... 3 TBP18SAO30 ot 4
SN54AS1032 SN74AS1032 ..o vt 3 TBP24S10 e 4
SN54ALS1034 SN74ALS1034 ... .......o.... 3 TBP24SAT0 e 4
SN54AS1034 SN74AS1034 ........ovvnnn... 3 TBP24S41 e 4
SN54ALS1035 SN74ALS1035 ... .......ovunn.. 3 TBP24SA4T e 4
SN54AS1036 SN74AS1036 ..o, 3 TBP24S81 e 4
SN54ALS1240 SN74ALS1240 ... ......vvunn.. 3 TBP24SA81 4
SN54ALS1241 SN74ALS1241 . ...........vvu.. 3 TBP28L22 e 4
SN54ALS1242 SN74ALS1242 ................. 3 TBP2BLA22 e 4
SN54ALS1243 SN7AALS1243 o ovee e, 3 TBP28LA2 i 4
SNB4ALS1244A SN74ALS1244A ... ... .. 3. TBP28S42 4
SN54ALS1245 SN74ALS1245 .. ....... ... ... 3 TBP28SA42 4
SN54ALS1616 SN74ALS1616 .. ..., 4 TBP2BLAE e 4
SNS4ALS1620 SN74ALS1620 .. ..o 3 TBP28S45 e 4
SN54ALS1621 SN74ALS1621 .. ... 3 TBP28LAG e 4
SN54ALS1622 SN74ALS1622 .. ovvveennnennnns 3 TBP28S46 e 4
SN54ALS1623 SN74ALS1623 .. 3 TBP28SA4E 4
SN54ALS1638 SN74ALSTB38 . ...vvveennnn 3 TBP2BLB5A i 4
SNE4ALS1639 SN74ALS1639 .. .......ovvvn... 3 TBP28S85A . 4
SNBE4ALS1640A SN74ALS1640A .. .....oevennnn. 3 TBP2BLBBA e 4
SN54ALS1641 SN74ALS1641 . ... .oirnn..n 3 TBP28S86A e 4
SN54ALS1642 SN74ALS1642 ................. 3 TBP28SABBA ... 4
SN54ALS1643 SN74ALS1643 ................. 3 TBP2BL165 i 4
SN54ALS1644 SN74ALS1644 . ... ...t .. 3 TBP28S165 i 4
SN54ALS1645A SN74ALS1645A . .......vvn.. 3 TBP2BL166 it 4
SN54AS2620 SN74AS2620 ... ..o oot 3 TBP28S166 i 4
SN54AS2623 SN74AS2623 . ... 3
SN54AS2640 SN74AS2640 ... ... iiu... 3
SN54AS2645 SN74AS2645 .. ..ot 3
SN54ALS8003 SN74ALS8003 .. .....vvvrnnnnn 3
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54/74 FAMILIES OF COMPATIBLE TTL GIHCUITS

JANUARY 1884

SPEED-POWER RELATIONSHIPS

description
2 OF DIGITAL IC FAMILIEST
Texas Instruments transistor-transistor-logic (TTL) I
family of high-performance bipolar digital integrated oﬁ 30 | 54L
circuits comprises seven distinct series of compatible %
product lines. These product lines offer the digital D 20
systems designer a full spectrum of performance - -
ranges in order to optimize system cost and perfor- i
mance. The available choices range from the very high é 10 E ¢ 54/74 LS *54/74 1
performance of the Advanced Schottky-clamped? -
functions for systems operating typically up to E' o e c
175 megahertz to low-power functions with power a 51 Sa/1a1 (@]
. . c e 54/74ALS STD o=
consumption of only one milliwatt per gate. o . "‘-U'
& 3 s4/74ALSBUFFER *54/148 £
Typical cha‘ractenstxcs of the. seven TTL series offered 2 oL  54/74AS STD had
are shown in Table | and their respective speed/power a e
relationships are illustrated in Figure A. & [ 54/74AS BUFFER -
E 1 1 1 o1 1 11t ] 1 -
< 1 2 3 5 10 20 30 (_U
Typical Power Dissipation—mW a
FIGURE A g
¥ Typical saturated logic gate from the indicated families. 0
TABLE 1-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS
GATES FLIP-FLOPS
. Clock Input
SERIES Speed-Power Propagation Power
Product Delay Time | Dissipation Frequency
Range
54/74 100 pJ 10ns 10 mwW dc to 35 MHz
B4ALS/74ALS 4pJ 4 ns- 1mw dc to 50 MHz
54AS/74AS 15 pd 15ns 10 mW dc to 175 MHz
54H/74H 132pJ ) 6 ns 22 mW dc to 50 MHz
54L 33 pJ 33ns 1mw dc to 3 MHz
54LS/74LS 19 pd 9.5ns 2mwW dc to 45 MHz
54S/74S 57 pd 3ns 19 mW dc to 125 MHz
features
EASE OF SYSTEM DESIGN
® Full compatibility provides choice from seven distinct performance ranges
® Broad range of functions are offered in each series
® Diode-clamped inputs are provided on all high-performance functions
o Terminated,controlled-impedance lines are not normally required with TTL
® Low output impedance:
Provides low a-c noise susceptibility
Drives high-capacity loads
FULL COMPATIBILITY IS DESIGNED INTO TI TTL
® All series are designed for single 5-volt power supply
® All series provide one-volt or greater typical d-c noise margins
® Power dissipation relatively insensitive to operating frequency
® Switching times are guaranteed at full d-c loading
® Compatible with most logic families such as MOS, CMOS
Tintegrated Schottky-Barrier di'udeclamped
transistor is patented by Texas Instruments. 1-11
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

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

SERIES 54 SERIES 54ALS
54 FAMILY JES 54H SERIES 54L | SeRIES 54AS | SERIES 64LS | SERIES 54S
SERIES 54 SERIES 54LS
SERIES 74 SERIES 74AL
74 FAMILY SERIES 74LS | SERIES 74S
4 SERIES 74H SERIES 74AS UNIT
SERIES 74LS wIT
WITH DIODE H
AND PNP EMITTER
INPUTS INPUTS
m Supply voltage, V¢ (see Note 1) 7 8 7 7 7 \%
® Input voltage 5.5 5.5 7 5.5 5.5 \%
('=D Interemitter voltage (see Note 2) 5.5 5.5 5.5 5.5 v
a Off-state (high-level) voltage applied ‘06, ‘07 30
— to open-collector outputs of SSI ‘16, '17, '26 -15 \Y
5 circuits (see Note 3) Others 8 7 7 7
6" High-level voltage applied to a disabled 3-state output 5.5 5.5 5.5 5.5 \2
= .,
3 Operating free-air temperature range 54 Family —5510 125 °c
[ 74 Family 0to 70
':‘. Storage temperature range —-65 to 160 ‘c
o
: NOTES: 1. Voltage values, unless otherwise noted, are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter transistor, This rating applies between inputs that go directly into
the same AND or NAND gate in the functional block diagram.
3. Ratings for MS| parts are given on the individual date sheets.
unused inputs of positive-AND/NAND gates

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be

maintained at a voltage greater than VQH min (see tables of electrical characteristics), but not to exceed the absolute

maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused
inputs are:

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between VgH min and
4.5 V. Series 54LS/74LS devices with diode inputs may be connected directly to V¢g.

b. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded.
Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a
tow-level voltage.

c. Connect unused inputs to Vgc through a 1-kS2 resistor so that if a transient that exceeds the input maximum
rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be
connected to each 1-k§2 resistor. Series 54LS/74LS devices with diode inputs may be connected directly to Vgc.

d. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate
that has its input(s) grounded. Maximum high-level drive capability of the output should not be exceeded.

’
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

input-current requirements

Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature
and Vcc ranges. The table below shows maximum input current requirements and nominal base resistor values for
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult
the electrical characteristics table for the particular device type to determine the input-current requirements of each

input.
STANDARD INPUTS (ONE LOAD)* g
=
SERIES NOMINAL VALUE OF MAXIMUM HIGH-LEVEL MAXIMUM LOW-LEVEL ©
INPUT PULL-UP RESISTOR INPUT CURRENT INPUT CURRENT E
54/74 ] 4kQ 40 A —16 mA ‘6
54ALS/74ALS 40 kQ 20 uA —0.1 mA E
54AS/74AS 8 kQ 20 A —-0.5 mA -—
54H/74H 2.8 k2 50 uA -2 mA C_U
N 40 kQ 10 uA ~0.18 mA e
54L% Y]
8 k2 20 uA —0.8 mA c
54LS/74LST 18 k2 20 uA —0.4 mA [
12 kQ 20 uA —0.2mA . (L)
545/74S 2.8 k2 50 uA - —2mA
*Series 54L and 54LS/74LS have two different types of inputs as shown.
Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND
or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each
input is an additional load.
Currents into input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction
of current flow.
drive capability
TYPICAL FAN-OUT?
LOAD DEVICE
OUTPUT DEVICE SN74 SN74ALS SN74AS SN74H SN74LS SN74s
SN54 SN54ALS SNS4AS SN54H SN54LS SN54S
SN74/3N54 Standard 10 80 80 8 40 8
Buffer 30 240 240 24 120 24
Standard 5 40 40 4 20 4
74ALS/SN54ALS
SN74A Buffer 15 120 120 S12 60 12
Standard 12 100 100 10 50 10
7 AS
SN74AS/SNS4 Buffer 30 240 240 24 120 24
Standard 12 100 100 10 50 10
SN74H/SN54H
/ Buffer 37 300 300 30 150 30
SN74LS/SNS4LS Standard 5 40 40 4 20 4
Buffer 15 120 120 12 60 12
SN74S/SN54S Standard .12 100 ¢ 100 10 50 10
Buffer 37 300 300 30 150 30
TThe tables on this page provide an overview of the performance of Tl's digital logic families. The electrical characteristics of specific devices
within each family may vary. Please consult the appropriate T| data sheet or data book for complete specifications.
I Texas 1-13
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

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

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

fmax

Icc

IccH

lccL

IIH
T8

IoH

oL

los

lozH

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that should
cause changes of output logic level in accordance with the specification.

Supply current
The current into* the V¢ supply terminal of an integrated circuit.

Supply current, outputs high
The current into* the Vg supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the high level.

Supply current, outputs low .
The current into* the Vg supply terminal of an integrated circuit when all {or a specified number) of the
outputs are at the low level. .

High-level input current
The current into* an input when a high-level voltage is applied to that input.

Low-level input current
The current into* an input when a low-level voltage is applied to that input.

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

Low-level output current .
The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output. ’

Short-circuit output current

The current into* an output when that output is short-circuited to ground (or other specified potential) with

input conditions applied to establish the output logic level farthest from ground potential {or other specified

potential). a

Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled.

*Current out of a terminal is given as a negative value.
:
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TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

VIR

VIK

ViL

VoH

VoL

ta

tdis

ten

Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a low-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a high level if it were enabled.

High-level input voltage .

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

binary variables.

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

Input clamp voltage
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage

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

the binary variables. '

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

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

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

Access time
The time interval between the application of a specific input pulse and the availability of valid signals at an
output.

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

state. (tgjs = tpHZ or tpL.Z).

Enable time (of a three-state output}
The time interval between the specified reference points on the mput and output voltage waveforms, with the
three-state output changing from a high-impedance (off} state to either of the defined active levels (high or

low). (ten = tpzH or tpz|).

*Current out of a terminal Is glven as a negative value.

-—

General Information
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GLOSSARY

TTL SYMBOLS, TERMS, AND DEFINITIONS

th

tpd

tPHL

tPHZ

tPLH

tpLZ

tpzH

tpzL

tw

Hold time

The time interval during which a signal is retained at a specified input termlnal after an active transition occurs

at another specified input terminal.

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

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

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

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

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

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

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

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

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

Sense recovery time

The time interval needed to switch a memory from a wnte mode to a read mode and to obtain valid data
signals at the output.

Setup time

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

transition at another specified input terminal. -

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

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

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

Texas
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PART Il — CLASSIFICATION OF CIRCUIT COMPLEXITY
Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LSI

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265’

context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more c
equivalent gates or circuitry of similar complexity. .g
©
.Medium-Scale Integration, MSI &
e
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or \E
system is smalier than for LSI, but whether digital or linear, is considered to be one that contains 12 or more equivalent _C_
gates or circuitry of similar complexity. —
_ o
Small-Scale Integration, SSI <))
&
Integrated circuits of less complexity than medium-scale integration (MSI). O]
Very-Large-Scale Integration, VLSI
The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the IEEE. :
__Texas 1417
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EXPLANATION OF FUNCTION TABLES

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

H = high level {steady state)
1 L = low level (steady state)
t = transition from low to high level

o 1 = transition from high to low level

g d = value/level or resulting value/level is routed to indicated destination

C_E A = value/level is re-entered

0_3 X = irrelevant (any input, including transitions)

) 5 z = off (high-impedance) state of a 3-state-output

-ty . .

o a..h = the level of steady-state inputs at inputs A through H respectively

- - . .

3 Qq = level of Q before the indicated steady-state input conditions were established

g Qg = complement of Qg or level of Q before the indicated steady-state input conditions were established

6' Qn = level of Q before the most recent active transition indicated by ¢ or 1

= = one high-level pulse

= one low-level pulse )
TOGGLE = each output changes to the complement of its previous level on each active transition indicated by
lort,
If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when-
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so
long as the input configuration is maintained.
If, in the input columns, a row contains H, L,-and/or X together with T and/or ¥, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qg, or Qp), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, T Lor 1T, the pulse-
follows the indicated input transition and persists for an interval dependent on the circuit.)
1-18
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- EXPLANATION OF FUNCTION TABLES

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

FUNCTION TABLE

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR o 50| “* %" ErT mieiT |A B8 ¢ b | A % % 9
L X X X X X X X X X L L L L
H X X L X X X X X X Qa0 Qo Qco Qpo
H H H t X X a b c d 3 b c d
H L H t X H |Xx X x X| H 0Qan Qgn Qcn
H L H 1 X L X X X X L Qan Qn Qcn
H H L t H x [x x x x|ogy Qch Qpn H
H H L 1 L x |x x x x/|ag, Qcn Gpn L
H L oL X x X |x X x X [Qap Qo Qco Qpo

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

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

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

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

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

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

GATES AND INVERTERS

POSITIVE-NAND GATES AND INVERTERS POSITIVE-AND GATES WITH OPEN-COLLECTOR QUTPUTS
TECHNOLOGY TECHNOLOGY
STD STD
DESCRIPTION Tvee || Als [as|H ] Lis s | volume DESCRIPTION wee [ 70| ms| as|k[iss|vorume
Hex 2-Input Gates ‘804 . A 3 § . oo 2
on » oo e |e 2 Quadruple 2-Input Gates 09 ry 3
Hex Inverters A L4 j . [ A AK] 2
1004 r ry 3 Triple 3-Input Gates ‘15 . 3
00 LJ L4 L4 Ld . 2
Quadruple 2-Input Gates A . 3 POSITIVE-OR GATES
1000 A D
. o|lo| oo 2 TECHNOLOGY
. STD
Triple 3-Input Gates 10 hd L4 3 DESCRIPTION e ALS[AS|LS [ S | VOLUME
‘1010 A TTL
) vTsT oo 3 Hex 2-Input Gates '832 o[ a 3
L3 eo|e 2
Dual 4-Input Gates A L 3 Quadrupfe 2-Input Gates *32 < e
1020 A .
- NI 3 1032 A e 3
8-Input Gates ‘30 Y ry 3 Triple 4-Input OR/NOR ‘802 A
. 2
13-Input Gates 133 < POSITIVE-NOR GATES
3 : !
Dual 2-Input Gates ‘8003 . TECHNOLOGY
STD
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS DESCRIFTION TYPE | 1L | ALS[AS[ L [LS| s |vOLumME
TECHNOLOGY Hex 2-Input Gates ‘805 o | A 3 x
STD 02 Ld L e e 2 m
DESCRIPTION TYPE || ALS [AS|H | L{LS|S | VOLUME Quadruple 2-input Gates FRE s o]
05 . ° [ 2 _1002 A c
L] L]
Hex Inverters A 3 Triple 3-Input Gates ‘27 2 —
f L] L4 3
1005 0 —
o r ry r Z Dual 4-Input Gates with Strobe ‘25 . 2 m
1 e 3 Dual 5-Input Gates 260 . c
Quadruple 2-Input Gates 03 -2 AL 2 - .°
—4
A 3 SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS ]
n r :
1003 - - 7 TECHNOLOGY g
. : TD :
Friple 3-Input Gates 2 D 3 DESCRIPTION Tvee | 50  aus [ as| s | s | vorume =1
0 . eole 2 [T
Dual 4-Input Gates ‘22 EAIKC .
A 3 Hex Inverters
19 0
QOctal Inverters 619 D
POSITIVE-AND GATES : T )
X itive-NAN!
SECHNOLOGY Dual 4-Input P D s r} 2
Triple 4-Input Positive-NAND ‘618 o
DESCRIPTION vvee |57° | aLs |as| u|ts|s | voume fiple 4-input Positive ,
L Qs le 2-Input Positive-NAND 24 ]
Hex 2-Input Gates 808 o (A 3 P 132] ol
08 . ol 2
Quadruple 2-Input Gates o [o 3 CURRENT-SENSING GATES
1008 A le
QKD 2 TECHNOLOGY
1 DESCRIPTION : . TYPE VOLUME
Triple 3-Input Gates ] . a ALS] AS|LS
1011 . Hex ‘63 1 Je 2
Dual 41 ‘21 2 2
ual 4-Input Gates D s DELAY ELEMENTS
Triple 4-Input AND/NAND ‘800 - Ja
TECHNOLOGY]
DESCRIPTION vP voLu
Cl P T As TLs ] VOLUME
Inverting & Non-inverting Elements, ‘31 . 2
2-INPUT NAND Butfers
® Denotes available technology.
ADenotes planned new products.
A Denotes “*A’* suffix version available in the technology indicated.
lNSTTaUMENTs ‘ 23
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS
TECHNOLOGY WITH 3.STATE OUTPUTS
DESCRIPTION TYPE ?TE ats fas|H | L ts |s |vowume TECHNOLOGY
2-Wide 4-Input ‘55 DK DESCRIPTION TYPE :_f ALs [As[is | s | volume
4-Wide 4-2-3-2 Input ‘64 . s 5
4-Wide 2-2-3-2 input 54 D ) ‘241 T 3
- [4'wide 27nput 54 | @ e >
4-Wide 2-3-3-2 input ‘54 ol ‘244 A . 3
Dual 2-Wide 2-Input ‘51| @ o |oe|eo e - 2
465
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS Non-lverting A 3
Octal Bufters/Drivers. . 2
TECHNOLOGY 1467 ry 3
STD . 2
DESCRIPTION TYPE ALS |AS | s | vOLUME ‘541
m A
4-Wide 4-2-3-2-Input '65 . 2 12a1¢ a 3
1244¢ A
EXPANDABLE GATES - 231 .
. o |e 2
— TECHNOLOGY 240 = 3
DESCRIPTION TYPE | Lo | ALS |AS| H | L [Ls|voLumE 486 . 2
Dual 4-input Positive-NOR 2| . :‘Le’::/’;):‘):e'i A 5 2
With Strobe i 468 A 3
4-Wide AND-OR ‘52 . R = 7
- 4-Wide AND-OR-INVERT ‘53] o . 540 =
c 2 Wide AND OR-NVERT 55 o e le T - .
: Dual 2-Wide AND OR INVERT ‘50 L i Towertng amd Nominvertm
erting a 9 .
O Octal Buffers/Drivers 20 *
-y EXPANDERS
— 2as o 2
(@] TECHNOLOGY Octal Transceivers A |A 3
3 DESCRIPTION rvee | 510 | acs [as | m |vorume 1245 *
[\ TIL 65 | A A 2
— Dual 4-Input ‘60 [ o . Non-inverting A 3
) Trple 3-Input 61 -~ [ 2 Hex Buffers/Drivers g7 A A 2
3 3-2-2-3-Input AND-OR 62 . ry 3
Q - A A 2
] BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS Inverting 368 a 3
b TECHNGLOGY Hex Buffers/Drivers s |~ _ A :
DESCRIPTION tvee |31% | s [as|is | s [voLume ‘125 | e A
TTL Quad Buffers/Drivers e e A
07| ) with Independent s e 2
Hox ‘17 ] o Output Controls 226 Py
‘35 A 3‘ K Y
035 . Norinverting 243 T ]
o5 Quad Transceivers -
2 1243¢ Iy
‘ Hex Inverter 16| e - >
71005 o 3 Inverting 242 R
26 e A Quad Transceivers ETYPT n 3
g |2 ol Quad Transceivers with Storage 226 .
Quad 2-Input Positive-NAND A 3 T 2nput NAND Gaie 32 Py
391 e 2 Controller and Bus Driver 2
11003 A 3 for BOBOA System 428 *
. . 2
Quad 2-Input Positive-NOR ‘33 = 3
50-0HM/75-OHM LINE DRIVERS
BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS TECHNOLOGY
TECHNOLOGY DESCRIPTION TYPE :1:2 aLs | As |s |voLume
DESCRIPTION Tvee | 5T0 ALS| As |Ls | s | vOLUME Hex 2-Input Positive-NAND ‘804 e | A
T Hex 2-Input Positive-NOR 805 o [ A
Non-inverting . 757 A Hex 2-Input Positive-AND 808 e | A 3
Octat Butfers/Drivers '760 Iy 532 A
Inverting Octal ‘756 A Quad 2-Input Positive-NOR ‘128] o
:3”"""5’9"":':, — ‘763 A 3 Dual 4-Input Positive-NAND 740 D 2
nverting an: lon-Invertin,
Octal BSflers/Drivers : ‘762 4 :
“Non-Inverting Quad Transceivers ‘759 A ®Denotes available tchnology.
Inverting Quad Transceivers 758 Iy ADenotes planned new products.
1 Denotes very low power.
A Denotes ‘A’ suffix version available in the technology indicated.
>4 INSTIOMENTS
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. . FUNCTIONAL INDEX

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS
TECHNOLOGY TYPE TECHNOLOGY
STD OF
DESCRIPTION TYPE Al ME DESCRIPTION TYPE | ALS | AS| LS | VOLU
m ALS |AS |H LS | 8 | vOLU OUTPUT OLUME
Hex 2-Input Positive-NAND ‘804 e | A A la 3
- 3-State ‘245
Hex 2-Input Positive-NOR ‘805 * A . 2
Hex 2-Input Positive-AND ‘808 e | A “oc o2 LA ® 3
Hex 2-Input Positive-OR ‘832 o | A 3 - 2
Hex Inverter ‘1004 CRK) A | A 3
Low 3-State ‘623
‘34 A e 0 2
Hex Buffer 12 mA/24 mA/48 mAI64 mA | Power
‘1034 e e Al e 3
Sink, True Outputs oC, 3-State | ‘639
a7 . | 2 D 2
Quad 2-Input Positive-NAND A Ale 3
3 3-State ‘652
1000 Ale . 2
Ld L4 2 A 3
‘28 A 0oC, 3-State ‘654 Py 2
Quad 2-Input Positive-NOR
ued £rinpy 002 A e oc 621 | &
w
1036 D ::’ © 3swte | 1623 | 4 s
Quad 2-Input Positive-AND 1008 A|e "¢ [Toc astere 1639 | &
Quad 2-Input Positive-OR 1032 Al e 3 Al e
" Py 3-State ‘620
Triple 3-Input Positive-NAND | ‘1010 A D 2
Triple 3-Input Positive-AND ‘1011 A oc ooz AL 3
Triple 4-Input AND-NAND ‘800 A . 2
Triple 4-Input OR-NOR ‘802 A 12 mA/24 mA/48 mA/64 mA Low Al e 3 »
oc, 3State | 638
‘40 4 el o | e 2 Sink, inverting Outputs Power 4 2 o
Dual 4-Input Positive-NAND A . 3
uel 4-lnput Positive-N 3 3-State 551 |2 ©
‘1020 A . 2 c
Line Di Memor i A 3 —
ine Driver/Memory Driver ‘436 . oc. 3State | '653
with Series Damping Resistor 2 . 2 —
Line Driver/Memory Driver ‘437 0 3-State 1620 | & 5]
Very Low
ocC 1622 | A c
Power 3
OC, 3State [ 1638 | A (o]
B1-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS ” s no—
oc ‘641 -
TYPE TECHNOLOGY Low D 2 0
OF 12 mA/24 mA/48 mA/64 mA | P Al e 3
DESCRIPTION TYPE |ALS |as|is | s | voLume A28 mAI4B mAIGs mA| - Power 3sute | ‘645 c
OUTPUT Sink, True Outputs . 2 :
Quad with Bit Direction 3-State | ‘446 [ Very Low ©oc ‘1641 | A [n
Controls 3-State | ‘449 . Power 3State | 1645 [ A 3
O N L4 A .
C 440 3-State '640
oc ‘441 . Low . 2
3-State | ‘442 [ 2 12 mA/24 mA/48 mA/64 mA | Power Al e 3
idirecti oc ‘642
Quad Tridirection 3-State | ‘443 0 Sink, tnverting Outputs . 2
3-State | ‘444 3 Very Low 3-State ‘1640 | A
oc ‘448 . Power oc ‘1642 | A 3
-Bif - ‘ L] A .
4-Bit with Storage 3-State | ‘226 3stmte 643
Controller and Bus Driver for 8080A Systems | '428 0 4 Low [ 2
12 mA/24 mA/48 mA/64 mA
Power A . 3
Sink, True and oc 644 < 3
Inverting O
OCTAL BUS TRANSCEIVERS/MOS DRIVERS nverting Qutputs Vory Low | dSwe | 1643 ] &
Power oc 1644 | A 3
TECHNOLOGY T
STD R d with Multipl 3-8 ‘646
DESCRIPTION TYPE ats|as|Ls | s | voume egrstered with Multiplex tete . 2 .
ha(l 12 mA/I24 MA/48 MA/B4 mA " 3
‘. A oc 647
Inverting Qutputs, 3-State 2620 4 i . 2
‘2640 A 3 2 . 3
T ; ' 548
True Outputs, 3-State 2623 A Registered with Multiplexed 3-State . - 2
‘2645 A 12 mA/24 mA/48 mA/64 mA x 3
Inverting Outputs oc ‘649
. 2
- u . ‘877 A
anecm rulnscmvH/ 3.5tate 852 " 3
"
ort Controllers 56 =
®Denotes available technology.
ADenotes planned new products.
A Denotes A"’ suffix version ilable in the logy indi d
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FUNCTIONAL INDEX

FLIP-FLOPS
DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECHNOLOGY TECHNOLOGY
DESCRIPTION « | TYPE i:? ALS ] AS| H| L[LS|S | VOLUME DESCRIPTION N‘:;:F OUTPUTS | TYPE :ILJ ALS [AS [LS VOLUME
‘73 A . 3 . 2
76 A 6 Q 174 K 3
‘78 A - ‘378 .
103 . 2 D Type 71 . 2
‘106 . ~ 0 .
107 A 4 aa |75 (B 3
Dual J-K Edge-Triggered ‘108 D "379 e
. . A 276 | ®
109 < s 3 JK 4 Q 35 e 2
i A e 2
' A A 3 OCTAL. 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS
K Ale 2
13 = y 3 - TECHNOLOGY
Alel 2 DESCRIPTION NO- OF | oureur |tvpe 570 | ais| as s | s | vorume
‘114 BITS TIL
A A 3 . . 3
70 [ e 3-State | ‘374
Single J-K Edge-Triggered | '101 . True Data Octal A 2
02 > . 3-State | ‘574 | 3
‘73| e L. 2-State | ‘273 °
‘76 | [ L4 . 2
Dua Pulse-Triggered 8 S True Data with Clear| Octal | 3 State | ‘575 o | e
707 P 3-State | ‘874 . . 3
37 R 2 3-State | ‘878 . .
ETH ) o~ e True with Enable Octal | 2-State | 377 O 2
Single Pulse-Triggered 04 | e 3-State | ‘534 o | e
o5 e Inverting Octal | 3-State | ‘564 D
Dual JK with Data 3State | 1976 L
an | e ) 3-State | 577 o e
Lockout Inverting with Clear | Octal m
Single JK with Data 3State | '879 LA 3
Lockout ‘1o . Inverting with Preset| Octal 3-State ‘876 Ad .
- s e A e True Octal | 3-State | '825 Iy
Dual D-Type ‘74 < - 3 Inverting Octal | 3-State | ‘826 A
True 9-Bit | 3-State | ‘823 A
Inverting 9-Bit 3-State | ‘824 A
True 10-Bit | 3-State | ‘821 0
Inverting 10-Bit | 3-State | '822 .

® Denotes available tchnology.

Apenotes planned new products.
A Denotes A’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

QUAD LATCHES OCTAL, 9-BIT, AND 10-BIT LATCHES
TECHNOLOGY TECHNOLOGY
STD
DESCRIPTION OUTPUT | TYPE ALS|AS| ¢ {ts| VOLUME DESCRIPTION NO- OF | ourput | Tvee [ ST° | aLs| as|1s | s | vorume
LAY BITS T
8 - L] Ld A
Dual 2-Bit 2 State s *268 .
Transparent 25ate e b L R 3-State el 2
2-State__| ‘375 . Transparent Octal ‘373 1%
SR 2State | 279 | e A 3
3-State | 573 o | e
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Oual 4-Bit 25tate 1100 | @ 2
T Octal 2-State | ‘116 | ®
TECHNOLOGY ransparent 3Stete | 873 DK
STD X B e [ o
DESCRIPTION TYPE ALs |As|Ls | 1 | vorume 3State | 533
T Inverting Transparent] Octal | 3-State | '563 .
122 | e ol | 3-state | ‘580 o [ e 3
Single 130 | e Dual 4-Bit
- ‘ L] L]
422 . 2 Inverting Transparent] O¢'% | ¥State | 1880
123 | e oo 3-State | 604 .
Oual
423 o inout M octal OC_ | ‘605 D
nput ol 35wt | 606 0 2
oc__| ‘607 .
Ld L
Addressable Octal 2-State { ‘259
A 3
Multi-Mode Buffered | Octal | 3-State | ‘412 . 2
True Octat 3-State | ‘846 A [ A
Inverting Octal 3-State | '846 A | A x
True 9-Bit | 3-State [ '843 Al A 3 1)
Inverting 9.Bit | 3-State | ‘844 A [ A o
True 10-Bit | 3-State | ‘84t N c
: inverting 10-Bit | 3-State | ‘842 A A —
—
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS 3]
TECHNOLOGY g
STD L m—
DESCRIPTION TYPE| | ALS| as|1s |5 | voume ghor]
Single BRI X Q
Dual 227 0 g
®Denotes available technology.
Apenotes planned new products.
A Denotes “'A*’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS

SHIFT REGISTERS

REGISTER FILES

NO. n’ignss TECHNOLOGY TECHNOLOGY.
ESCRIPTION £ afg] rvee [s0 T vou
pescrpTIO! B P E as|as| s |s [vorume DESCRIPTION outeut [ Tvee | ST [ ais| as| ts UME
Birs ({3 % TTL TTL
Sign-Protected x| [x|x | 322 A § Words x 2 Bits 3State [ 172 | ®
X X |x '198 L 2 ‘ L] L]
X 4 Words x 4 Bits oc 170 2
Parallel-In, ol 3-State | ‘670 .
tel-Out N S .| a 3 3-State | 870 i
:‘d" oo 5 > Dual 16 Words x 4 Bits Tt : 3
\directions Al lx | a2
. A 3
0 Ale] 2 OTHER REGISTERS
4 XpX[X|x ‘194 ry 3
— TECHNOLOGY
arallorin,

" . : STD VOLUME
Parallet-Out, . X{X[(X{x| ° DESCRIPTION Tvee | D0 [Asfas|t|is|s u
Registered

. 2 ‘o8 L]
Outputs x{xpx x| €7 M Quadruple o0 n n
: : i X '1’:: : —— with Storage 3989 . 2
- T 5 8-Bit Universal Shift 299 *le
X X ‘95 2 3 Registers. o | A 3
Quadruple Bus-Buffer
Parallel-in, X X ‘99 . | ‘173 . A
Paralle!-Out X X [x ‘178 . 2 \iEQIS(E'S 2
v Octal Storage Register *396 ()
« I IXKT [«
. A . 2
x| Ix 195 Yy - PROGRAMMABLE LOGIC ARRAYS
AN 295 5 2 ouTPUTS TYPE | NO. OF
DESCRIPTION INPUTS VOLUME
A 2 NO. | TVPE No PINS
x| |x 305
A 3 8 Active-Low *PAL16LE
16 X X |x ‘673 . 8 "PAL16R8
Serial-In 3 o . 2 16 S A “PALIGRG 20
Paratiel-Out 8 |x 164 }—— e
A 3 4 'PAL16R4
16 X X | X ‘674 . 2 8 Active Low "PALR19LS
Parallelt x| [x]x ] e 2 A 2 PALRISRS
aelletin. X 3 19 Registered [0 ¢ istered | PALATORE| 2+
Senal-Out 8 a | 6§
x| [x[x | es = A 2 Freed.OR A 4 “PALRISRA .
a 3 e revs § | Acwvelow | PALTISLE
Senat-In, 8 X 91 A . . 2 9L 8 ‘PALT19R8 2
Senal-Out 4 X X "94 4 a‘IChed 6 Registered "PALT19R6
4 PALTI9RE
SHIFT REGISTERS WITH LATCHES 8 | Actvellow | PAL20L8
‘PAL20R!
NO. TECHNOLOGY 20 ——z . : “Lzzﬂz 2
DESCRIPTION OF | OUTPUTS { TYPE VOLUME a egistere
as|as | s 2 “PALZORE
2ITs E - PLB39
Parallel-in, Parallel-Out R 3State_| 671 . “:"’32 P 14 6 3'2‘:' e Y
with Output Latches 3.State | ‘672 . X320 Logic Arrays
16 | 2.5t | 673 .
Serial-In, Parallel-Out Buffered | ‘694 . .
with Output Latches 8 3-State ‘595 *
oc "596 . ;
oc 599 .
Parallel-ln, Serial-Out, .8 2-State ‘697 N [
with Input Latches 3-State ‘583 3
Parallel 1/0 Ports with
Input Latches, Multiplexed 8 3-State ‘598 . '
Serial Inputs
SIGN-PROTECTED REGISTERS
- NO. |_MODES TECHNOLOGY .
DESCRIPTION oF [].[a[2]Tvee VOLUME
ars |5]3]|&| 3 ats|as | s
Sian-Protected Register R X X |x |322 A 2

®Denotes available technology.

Apenotes planned new products.
A Denotes “'A’’ suffix version available in the technology indicated.
B Denotes ‘‘B’’ suffix version available in the technology indicated.
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: FUNCTIONAL INDEX

COUNTERS .
SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
PARALLEL TECHNOLOGY PARALLEL TECHNOLOGY
DESCRIPTION voap | 750 [ oTasl s |s | voLume DESCRIPTION rono | TYPE[ST0 Jawslas] o [ s s | vorume
TTL TTL
. ) A 2 Settod | 90 | A QK
Sync 160 T 3 5 -
Sync 162 J Ale 2 Decade Yes :|76 [
Decade Ala 3 Yes 196 @ |
Sync ‘560 A Set-to-9 | ‘290 | ® [
Sync__ | ‘668 D None ‘93| A ol e
Sync | '690 0 ‘69 D
Sync__| 692 0 2 4.Bit Binary Yes 177 . 2
K B |e Yes 197 e o le
Syne 168 Ala 3 None | 293 @ 0
X . 0 2 Divide-by-12 None ‘92| A °
Asyne 190 ] 3 None ‘390 e .
Dual Decade
Decade Up/Down . o @ 2 Set-to-9 | ‘490| e .
Async | 1192 0 Dual 4-Bit Binary None | 393| ® .
Sync_ | ‘568 A 3 .
Sync_ | '696 ° 8-BIT BINARY COUNTERS WITH REGISTERS
Sync ‘698 Ld
Decade Rate  _1_ A:V"c 67| o 2 DESCRIPTION .r;:z TYPE OO VOLUME 2
Multipter, N10 | Setto-9 . . oUTPUT ALs| as |Ls
Sync ‘161 + | Paralle) Register 3-State | ‘590 [
- ALA =T ;’ Outputs oC ‘591 . 2 x
Syne ‘163 a2 Parallel Register Inputs 2-State [ ‘592 . )
4-Bit Binary S - 3 Parallel /0 3-State | ‘593 O -
Syne | 669 hd FREQUENCY DIVIDERS, RATE MULTIPLIERS E
Sync__ | 691 0
Sync__ | '693 . 2 TECHNOLOGY E
sme | 169 1 B |e - DESCRIPTION TYPE i:‘f as| as |us | VOLume c
. ° 2 50-to-1 Frequency Divider ‘56 . [=]
Async | 191 - - L]
4-Bit Binary Y 3 60-to-1 Frequency Divider 57 . 2 L o
3 o e 2 60-Bit Binary Rate Multiplier, ‘97 0} [&]
Up/Down Asyne | 1193 . Decade Rate Multiphier, 67 0 [
Sync_ | ‘569 B 3 =
“Sync_ | 687 . [
Sync | '699 .
6-Bit Binary iR | e 2
Rate Multipler, N2
8.8t Up/Down Async CLR | ‘867 . 3
Sync CLR | ‘868 0
®Denotes available technology.
Apenotes planned new products.
A Denotes ‘A’ suffix version available in the technology indicated.
B Denotes ‘‘B’* suffix version available in the technology indicated.
TExAS 2.9
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS . DECODERS/DEMULTIPLEXERS
TYPE TECHNOLOGY TYPE TECHNOLOGY
DESCRIPTION OF |TYPE| STD VOLUME DESCRIPTION OF  [TypE[ STD VOLUME
ALs |As |L [Ls |s
OUTPUT T S ouTPUT T |ALS|As| LfLs|s
2:State |'150| @ 2 3-State  |'154| @ .
- 47016 State |
16 Tot 3 State['250 A oC 159 ®
3-State | 850 A 3 4.-To-10 BCD-To-Decimal| 2-State | ‘42 A ole
3-State | ‘851 A 4-To-10 Excess 3-To- 2
8 . L]
Dual 8-To-1 3-State |‘351 [ ® 2 Decimal 2-State 43| A
A o | 4-To-10 Excess 3-Gray-
2-State [ 151 -Stat ‘as| A .
o e 3 To-Decimal Zstate
2-State [162 | A . 131 o [a
o re 2 3-To-8 with Address < T2 3
. 281 . .
8.T0-1 3-State 25 o | a 3 Latches 2-State 137 ry 2
3-State | ‘354 . e | a 3
2-State | ‘355 . 3To8 2-State 138 rRS 2
3-State | '356 L 2 3-State  ['538 A 3
oc "357 0 , Y
2 163 o eleo |e 2-State 139 A e
-State ’ -To-
D 3 Dual 2-To-4 25t |155] @ A 2
* L3 2 . L]
3-State | ‘253 oc 156] @
Dual 4-To-1 LIS 3 Dual 1-To-4 Decoders 3-State ['539 A 3
ual -To- P 2
2-State | '352
° (o 3 CODE CONVERTERS
. 2
1l 3.State | '353 < T 3 TECHNOLOGY
E
[ S 603 - DESCRIPTION TYPE [ STD s |voum
3 oc__ |60 . L
1 2-To-1 TP — — ~
3] Octal 2-To-1 with Storage TStae 606 . P 6-Line-BCD 1o 6-Line Binary, Or 4-Line to 4-Line 184 .
-+ oc 507 - BCD 9's/BCD 10's Converters 2
- BB X 1 A
o TS o8 - 6-Bit-Binary to 6-Bit BCD Converters 85
: Py P 2 BCD-to-Binary Converters ‘484 A a
o Quad 2701 with Storage | 2511|298 Y 3 Binary-to-BCD Converters ‘485 A
- ZState |'998 2 PRIORITY ENCODERS/REGISTERS
— 2 State | 399 . 2 .
2 2.5tate | 157 |— °lele TECHNOLOGY,
-State
Q. * le 3 DESCRIPTION TYPE | STD VOLUME
ALs {AS[LS
[17) * e 2 TTL
2.State |'158 -
x Quad 2-To-1 LB 3 Full BCD 47| e Py
. B |e 2 3 Octal : ‘148 [ o .
3-State 257 2
e | 3 C Octal with 3-State Outputs ‘348 .
B |e 2 -Bit C. ‘ [
3.State | 258 4-Bit with Registers 278
L] L2
o 3
6M:w7\-1 ':’::,eysal Tsute |57 o | SHIFTERS
° Y TECHNOLOGY
T P VOLUME
DESCRIPTION output (tyrel st [ T T Tis [ s
TTL
4-Bit Shifter 3-State | ‘350 . 2
Parallel 16-Bit :
Mutti-Mode 3-State |'897 A 4
Barrel Shifter

®Denotes available technology.
ADenotes planned new products.

- A Denotes ""A’" suffix version available in the technology indicated.
B Denotes “'B" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS,
AND VOLTAGE-CONTROLLED OSCILLATORS

OPEN-COLLECTOR DISPLAY DECODERS /ORIVERS MEMORY/MICROPROCESSOR CONTROLLERS
OFF-STATE TECHNOLOGY CRIPTION Type | JEGHNOLOGY T o o
DESCRIPTION outeur frvee [sto [ T T T, | vorume DES as[asis [s
VOLTAGE m System Controllers For 80B0A 428 D
30V ‘45 | @ System Controller, Universal ‘482 . 4
60v_ [141 | e -
BCD-To-Decimal ” System Controllers, Universal 890 A
15V 145 | @ . (or For ‘888, "889) ‘891 A
7V 445 . " Transparent, | 4K, 16K 600 A
30V 46 | A . R""“"h" Burst Modes | 64K 601 A
15V | a7 | A ol e Ce"“ . Cycle Steal, | 4K, 16K |_'602 A
55Y 48 | @ . ) onuollers Burst Modes | 64K 603 )
55V 49 | e D Memory Cycle Controlier "608 . 2
30V 246 | e 3-State €12 .
BCD-To-Seven-S
B 15V 247 | @ . Memory Mappers oc 613 D
7V |37 . Memory Mappers 3-State ‘610 [
7V [raa7 . With Output Latches oC 611 D
55V |248 | @ . Multi-Mode Latches (BOBOA Applications) 412 .
S5V [249 | @ 0
CLOCK GENERATOR CIRCUITS
OPEN COLLECTOR DISPLAY DECODE! RSILATCH
CODERS/DRIVERS WITH COUNTE c TECHNOLOGY ‘
TECHNOLOGY VOLUME 2
DESCRIPTION vvee [sof  Toslis |s
DESCRIPTION Tvee [so [ T,o[votume T
TTL M Quadruple Complementary-Output 1265 .
BCD Counter/4-Bit Latch/BCD-To-Decimal 142 . Logic Elements x
Decoder/Driver . Dual Pulse Synchronizers/Drivers ‘120 [ 0
BCD Counter/a-Bit oo 320 0 ) -
Latch/BCD-To-Seven-Segment I ) Crystal-Controlled Oscillators 321 ) c
DecoderrLad Driver Digital Phase-Lock Loop 1297 ) —
BCD Counter/d-Bit Programmable Frequency . 292 . —
Latch/BCD-To-Seven-Segment aa | e Dividers/Digital Timers *294 . o
Decoder/Lamp Driver Triple 4-Input AND/NAND Drivers "800 A R c
Triple 4-Input OR/NOR Drivers '802 a _9
VOLTAGE-CONTROLLED OSCILLATORS Dual VCO 124 D 2 —
DESCRIPTION [recHnoLoGy g
No. |CoMPL] o c {RANGE| | fmax TYPE s s VDLURE I.E
veo's | Zoyr INPUT | | MHz
Singie Yes Yes Yes | No | 20 [624] e
Single Yes Yes Yes | Yes | 20 |'628| ®
Dual No Yes Yes | No | 60 | 124 . )
Dual Yes Yes No | No | 20 |'626| e
Dual No No No | No | 20 ['627] e
Dual No Yes, Yes | No | 20 |629]| e
RESULTANT DISPLAYS USING ‘46A, ‘47A, ‘48, ‘49, ‘L46, ‘L47, ‘'LS47, ‘LS48, ‘LS49, ‘LS347
(Y ] ) | [} (g = — =
(] | g e e N ] ) —_ =
V] 1 2 3 4 5 6 7 8 9 10 11 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, ‘249, ‘LS247, ‘LS248, ‘LS249, ‘LS447
i |2 Dpa = = =y — | — == |
() S| | e o o gy o — =
[¢] 1 2 3 4 5 6 7 8 9 10 11 12 13 14
RESULTANT DISPLAYS USING ‘143, ‘144
1 | i [ i
I [} [ g | Y ] (] I
0 1 2 3 4 5 6 7 8 9
®Denotes available technology.
Apenotes planned new products.
A Denotes “*A’’ suffix version available in the technology indicated.
]NST’IE‘{UMENTS 2
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS

xapuj jeuonouny N

4-BIT COMPARATORS PARALLEL BINARY ADDERS
DESCRIPTION TECHNOLOGY TECHNOLOGY
OUTPUT | TYPE | STD VOLUME DESCRIPTION TYPE| STD VOLUME
P Q|P>a|PcafOuUTPUT AlS |AS [ L |LS |S ALS(AS|H LS [S
ENABLE TIL TIL
Yes | Yes { No | 2State | ves ‘85 | oo fe 2 1-Bit Gated ‘80 0
2-Bit ‘82 .
8-BIT COMPARATORS ot ‘83 A A 2
283 . o |e
DESCRIPTION TECHNOLOGY Dual 1-Bit Canry-Save 183 P ry
— OUTPUT TYPE VOLUME
WPuTS [P @ |PG(P>aiea fouteur |0 ALs [as [is
ENABU - ACCUMULATORS, ARITHMETIC LOGIC UNITS,
Yes I Mo Mo [ Ne ] OC Yes 118 1@ LOOK-AHEAD CARRY GENERATORS
20 k4 No Yes No No 2 State Yes ‘520 L 3
Pul No | Yes | No | No oc Yes ‘522 [ TECHNOLOGY
vikoe Yes | No | Yes | No 2 State No 682 . 2 DESCRIPTION TYPE | STD aslasiis s VOLUME
Yes | No | Yes | No ocC No ‘683 . ITL
Iy ’ L
Yes | No [ No | No oc Yes 519 | e 3 4-Bit Parallel Binary A | ‘281
No | Yes | No | No 2 State Yes 521 . 681 ° 2
Yes | No | Yes | No 2 State No. 684 . 181 . e |e
- A 3
Tes QMo L Yes [ WNo | OC No 10685 L 4-8it Arithmetic Logic Units! —
Standarg s | No | Yes | No | 2Stae Yes 686 hd Function Generators ‘381 2
Yes | No { Yes | No oc Yes ‘687 . L)
. 3 ‘881 A 3
Mo | ves | No fYes [ 2Swe | Yes  jress o] 2 2.Bit Arithmetic Logic Unit 952 . ,
i . 3 with Ripple Carry
No | ves | No | No oc Yes 689 - 3 = . 3
Latched Look-Ahead Carry | 16-Bit A
No | Mo | Yes | Yes [ 2state Yes ‘885 . B 3
3 3 Generators 282 A
h | X B
2rened v | no | ves | ves | tatchea Yes ‘866 . 32 8n 882 hd L
Pand Q Quad Serial Adder/Subtractor '385 . 2
4-Bit Slice Elements '481 oo
'ADDRESS COMPARATORS “888 2 a
8.Bit Slice Elements T N
OUTPUT | LATCHED TECHNOLOGY
DESCRIPTION VOLUME
c enaste | outeut | "Y7E [als T As oL
room Yes ‘677 . MULTIPLIERS
- -Bi
Yes 678 | A 3 TECHNOLOGY
Yes ‘679 . DESCRIPTION TYPE | STD VOLUME
12:Bit 10 4-Bit
2Bit1o 4.8 7" TR R T |Ats|as s |8
2-Bit-by-4-Bit Parallel Binery Muttipliers ‘261 .
PARITY GENERATORS/CHECKERS, ‘274 .
ERROR DETECTION AND CORRECTION CIRCUITS 4-Bitby-4-Bit Parallel Binary Multipliers 284 o
NO. TECHNOLOGY — ‘2.85 e ?
DESCRIPTION of | Tvee [T VOLUME 25-MHz 6-Bit Binary Rate Muitipliers 97| e
ars T |ALs{As (s [ 25-MHz Decade Rate Multipliers 167] o
8 180 Py ) 8-Bit x 1-Bit 2's Complement Multipliers { 384 .
Odd/Even Parity o | 250 P 16-Bit Parallel Multiplier 1616 A 4
GeneratorsiCheckers A 3
BT N 3 OTHER ARITHMETIC OPERATORS
3Sate | 8 | ‘636 . TECHNOLOGY
oc 8 | 637 L] PTI TY VOLUME
- 2 DESCRIPTION PE |STD ALS as u |L[is|s
3State | 16 | '630 0 m
Parallel Error ~
D orrect oc 16 | ‘631 ® Quad 2nput ExclusiveOR | | @ oA e 2
Circuits 3Stwe | 32 | 632 @ Gates with Totem-Pole 2 3
oc 32 | 633 | A 3 Outputs ‘386 A
3-State | 32 |'634 | A Quad 2-Input Exclusive-OR
oc 32 ['635] a Gates with Open-Collector | ‘136 | ® ]
Outputs
FUSE-PROGRAMMABLE COMPARATORS Guad 2-mput Exclusive. 2
‘266 .
TECHNOLOGY HOR Gates
Quad Exclusive OR/NOR
MPTION TYP: VOLUME . .
DESCRIPT! € :‘: ats|aslis |s Gotes 138 .
16-Bit Identity Comparator ‘526 A 4-Bit True/Complement, ‘07 .
12-Bit identity Comparator 528 A 3 Element
8-Bit Identity Comparator R
and 4-Bit Comparator 527 4 BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
CASCADABLE TECHNOLOGY
DESCRIPTION TO TYPE. VOLUME
ALs | A
N-BITS S| s
. 4-Bit S! Y ‘481 o e
®Denotes available tchnology. it-Slice vzz ~o58 = .
Apenotes planned new products. 8-Bit-Slice Yes 889 ry
A Denotes ‘A" suffix version available in the technology indi
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FUNCTIONAL INDEX

" MEMORIES
USER-PROGRAMMABLE READ-ONLY MEMORIES (PROM's}
STANDARD PROM's READ-ONLY MEMORIES (ROM's)
TYPE TYPE TECHNOLOGY
DESCRIPTION Tvee ORGANIZATION outpur _ |VOLUME oEscRIPTIoN  |oRGamizaTion | oF [ Tvee [stof T T |volume
A _TBP285165 2048W x 88 3-State outeut T
. 16K-Bit Arrays g
TBP285166 2048W x 88 3-State 1024-Bit Arrays | 256 x 4 oc_ |87 e A
TBP24581 2048W _x 4B 3-State 256.Bit Arrays 32 % 8 oc 88 | A
18P24SA81 2048W x 4B oC X
8K-Bit Arrays TBP2BSB6A 1024W_x 88 3State
TBP2BSAB6A | 1024W ~ 8B oc RANDOM-ACCESS READ-WRITE MEMORIES (RAM's)
A _TBP28SB5A 1024W = 88 3State )
T8P28S42 512W x 88 3-State ° TYPE TECHNOLOGY
T8P285A42 512W x 88 oC 4 DESCRIPTION oncanization | of [rveefso [ T T T | vorume
A T8P28S45 512W x 88 3-State OUTPUT 1L
4K-Bit Arrays TBP285S46 512w x 88 3-State 3-State [ ‘201 .
TBP285A46 512W x 88 oc 2568t Anays 26 -1 oC | 301 .
TBP24541 1024W x 4B 3-State ocC ‘89 .
TBP24SA41 1024W x 4B oc 3 State | 189 AlB 4
KB Arraye TBF24510 256W ~ 48 3-State 6481t Arrays 64 3swe | 219 0
TBP24SA10 256W x 48 oc oc ‘289 A8
TBP18S030 32w x 8B 3-State oc ‘319 A 2
256-8it Armays TBP185A030 32w x 88 oc 16,61 Muttle Port
poter pie 82 3swe |172] »
oc ‘170 . 1] 2
LOW-POWER PROM's 16 Bt Regster Fle e 3 state | 670 v x
Dual 6461 870 . [}
16 x 4 3-State |— - 3 o]
DESCRIPTION TYPE ORGANIZATION TYPE | oLume fegster Fues - k2l 12 c
ouTeuT =
- A TBP28L165 2048W x 88 3-State . FIAST-IN FIRST-OUT MEMORIES (FIFQ'S]
16K-Bit Arrays ' —
A _TBP28L166 2048W x 88 3-State — ooay ©
8K-BIt Arrays 4 TBP2BLESA 1024w x 88 3 Stte DESCRIPTION OF TYPE VOLUME :
TBP2BLB6A 1024W x 88 3-State aLs | as | 1s-{Ls
TeP28La2 512W x 88 3-State 4 QUTPUT ,9
4K-Bit Arrays A TBP28L45 512W x 88 3-State Asynchronous 16 x § | 3Stete | 225 hd -
Tep28L46 512W x 88 3 State Iowe | 222 * o
2.0 Avrars TBP28L22 256W x 88 3-State Asynchronous 16 x 4 3;‘;" = . ¢ 5
: TBP28LA22 256W_x 8B oc
. oc 228 . m
® Denotes available technology.
A Denotes planned new products.
A Denotes ‘A’ suffix version available in the technology indicated.
INsr]l;UMENTs 213
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PRODUCT GUIDE

00 typical performance logic symbott pin assignments
TYPE POWER DELAY
1] J. N PACKAGES FH, FN PACKAGES
QUADRUPLE e 10mW | 10ns A @ | . NGy [TaTs o [[1 e 11 ne
2INPUT ALS00A | 1.25mW | 35ns 1B 5 T 5 3a 1z Az 37
POSITIV 'AS00 8 mW 308 (a) 3 1Y |10 38 || 3 18 |13 3A
ITIVENAND 1700 2o | Gns 2A I 6) 0y [2 _2a |11 _av [[4 1Y _[14 38
GATES ‘Lo 1mW | 33ns 28—l § 5 28 |12 4A || 5 nc |15 nc
'L500 2mW | 95ns 248 5 2v |13 48 || 6 2A |16 4Y
*S00 19 mW 3ns o) [N 8) 4y [7 _oNd |18 Vec|[ 7 ne |17 _ne
SN5400 (J,FH) SN7400 (J,N) 38 o s s A
SN54ALS00A (J,FH) SN74ALSO00A (N,FN) 4A an . 70 GND |20 Voo
SN54AS00 (J,FH) SN74AS00 (N,FN) ap 413
SN54H00 (J) SN74H00 (4,N) _—
sitive logic: Y = AB
SN54L00 () pe 9
SN54L.S00 (J,FH) SN74LS00 (J,N,FN)
SN54S00 (J,FH) SN74S00 (J,N,FN)
" typical performance . . , .
01 ypiea e logic symbol, ‘01, ‘ALS01, ‘LS01} pin assignments, ‘01, “ALSO01, LS01
QUADRUPLE T‘YPE POWER |DELAY a2 & N () J. N PACKAGES FH, FN PACKAGES
2-INPUT 01 10mW | 22ns 3 Q| W [ v [ 8 3A 1 nc [11 nc
POSITIVE-NAND |'ALS01]1.28 mW| 16ns 18 =} 2 1A | 9 3B || 2 iv |12 3A
GATES WITH ‘HO1 2mW| 8ns 2A N (@) 3 18 _[10 3Y 3 1A [13 38
OPEN-COLLECTOR [~ ‘557 2w | 16ns 25— ] 2Y 24 2y |11 _aA [[ 4 18 |14 3Y
5 2A 12 48 5 15
ouTPUTS 3a—8. 10 6 28 |13 av || 6 ;(»:/ 6 :i
(9) S 00 5y T veel[7 ne |17 ne
SN5401 (J,FH) SN7401 (J,N) 3B 8 2A |18 48
SN54ALS01 (J,FH) SN74ALSO01 (N,FN) an Y K_ua) 9 28 |19 av
SN54HO1 (4) SN74HO1 (J,N) a5 112 ‘ 4y 10_GND[20 vee
SN64LS01 (J,FH) SN74LS01 (J,N,FN)
logic symbol, ‘HO1* pin assignments, ‘HO1
1 - ’
1A o k] 1y J, N PACKAGES FH. FN PACKAGES
18 —2L T 1A | 8 3Y || 1 nc |11 ne %)
@) 2 18 | © GA [| 2 1A |12 av ]
2A ®) > 6, [3 v |70 38 [[3 18 [13 3A 3
28— 4 2A |11 _4Y [[4 1Y [14 3B (O]
(9) 5 28 [12 4A 5§ nc |15 nc
3A 10) | N (8) 3y |8 2Y_[13 4B 6 2A |16 4Y -
3 19 | 7 GND|14 Vgcl] 7 ne |17 nc [&]
(12) 8 28 |18 4A =
4A paan . 9 2v |19 48 o
ap =113 70 GND |20 Vce o
-
positive logic: Y = AB Q.
n 2 typical performance logic symbolt
TYPE POWER DELAY (2)
QUADRUPLE 02 12 mW T0ns 1A >1 N (1) pin assignments
2.INPUT "ALS02 | 189 mW | 55ns 158 ‘ v
POSITIVE-NOR "AS02 12 mwW 3ns (5) J. N PACKAGES FH, FN PACKAGES
GATES 'L02 15mW [ 33ns 2A N @) 1 1Y | 8 3A |1 nc [11 nc
502 | 275 mW 10 s 28 (6) | 2Y 27 1A | 9 38 2 1Y [12 3A
502 29 mW 35ns (8 3 18 10 3y 3 1A 13 38
SN5402 (J,FH) SN7402 (J,N) 3A . | SN gy KL LR | R
SNS4ALS02 (J,FH) SN74ALS02 {N,FN) 38 o / 6 28 |13 av [[ 6 2z |16 4A
SN54AS02 (J,FH) SN74AS02 (N,FN} 4A N, (13) 7 GND|14 Veel]l 7 ne |17 nc
SN54L02 () 12) ‘ & 8 oA 115 28
s 502 UFH) ( ) 4B s 28 |19 av
N54LS02 (J,FH SN74L502 (4,N,FN J— 10 GND {20 Vge
ositive logic: Y =A +
SN54502 (J,FH) SN74502 (J.N,FN) positive logic: ¥ =A+8
t Pin numbers shown on logic symbols are for J and N packages only,
nc¢ — no internal connection
TeExas 3.3
INSTRUMENTS :
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03 typical performance logic symbolt pin assignments
QUADRUPLE TYPE |POWER [DELAY | ;4 —fU | & N @) J. N PACKAGES FH, FN PACKAGES
2-INPUT 03 [ 10mwW| 22ns | 4512 e W R8s av [[1 nc [1 ne
POSITIVE-NAND  [4 503al1.28mwW]| 16ns @) 2 18 | 9 3A f"2 1A |12 3y
GATES WITH L3 Tw a6 s 2A ———— : {6) 2y 3 1Y 10 38 3 18 13 3A
OPEN-COLLECTOR 28 (5) 4 2A |11 a4y 4 1v_ |14 38
OUTPUTS ‘'LS03 2mW} 16ns (9 6 28 |12 4A [[ 5 nc |16 nc
» 3A (8) 8 2Y 13 4B 6 2A 16 4Y
503 |175mW] 16ns 25 110 S B 2y ow s Vecll 7 ne [17 ne
SN5403 (J,FH) | SN7403 (J,N) a2 : ;3 :: ‘:
SN54ALS03A (J,FH) SN74ALS03A (N,FN) [ (1), 4
SN54L03 (J) 45 113 70_GND | 20 Ve
SN541503 (J,FH) SN74L503 (J,N,FN} s . —
(i s Y=
SN54503 (J,FH) SN74503 (N, FN) positive logic: ¥ = AB
04 typical performance logic symboit pin assignments
HEX TYPE POWER | DELAY [,,_ 1) | 7 {2) 1y [ J.N PACKAGES FH, FN PACKAGES
INVERTERS | '04 10 mW 100s |,, @) @ ,, L Ta Te aviline [ nc
. 2 Y 9 4A 2 1A 12 4y
ALS04A | 127 mW 3.5 ns 3a (5) (6) sy [3 28 [0 5 3 v 3 A
AS04 74 mW 3ns (9) (8,0 [® 2¢¥ |11 _BA || 4 2A |14 5Y
"HO4 22mw 6ns | A A TN KPR | BT RN
'LO4 1 mwW 33n sA—A11 (0) v [® av [13 6A || 6 2v [16 5A.
- : (13) 112 7 GND |14 Vec|| 7 ne |17 nc
LS04 2 mW 95ns [6A 6Y 8 3A [18_6Y
S04 19 mW 3ns itive logic: Y = A 9 3Y [19 6A
s : 10 GND [20 V
SN5404 (J,FH) SN7404 (UN) A <<
SNS4ALS04A {J,FH) SN74ALSO04A (N,FN) ) v /
SN54AS04 (J,FH) SN74AS04 (N,FN) 2 7
SN54H04 (J) SN74H04 (J,N} \ )
SN54L04 (J) fo
SN54LS04 (J,FH) SN74LS04 (J,N,FN)
SN54S04 (J,FH) SN74504 (JN,FN}
05 typical performance logic symbolt pin assignments -
HEX INVERTERS TYPE POWER | DELAY |  qa il 1 QO @ 1v J. N PACKAGES FH, FN PACKAGES
‘05 10 mwW 2ns (3) ) T 1A | 8 a4y T ne |11 nc
WITH OPEN- | ‘ALSOSA| 1.27mW | 135ns 2A——— 2y 2 Y 9 4A 2 1A |12 aY
COLLECTOR *HOS 22 mW 8ns 38— 8 oy 5 2a T 5v [ 3 v |73 4~
OUTPUTS ‘LS05 2mw 16ns (9) @, [4 2v |11 saj[a 2a |14 5v
505 175 mW s ] 4A “ o+ [B A 1z e |5 he [15 w
SA—"—)—‘ 5Y 6 3y [13 6A 6 2Y |16 5A
{13) (12) 7 GND |14 vee|l 7 ne [17 nc
A ey 8§ 3A |18 67
SN5405 (J,FH) SN7405 (J,N) positive logic: Y = A T e
SN54ALSO5A (J,FH) SN74ALSO05A (N,FN}
SN54H05 (J) SN74H05 (J,N}
SN54L.505 (J,FH) SN74LS05 (J,N,FN)
SN54505 (J,FH) SN74S05 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
TeExas
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0 6 logic symbolt pin assignments
HEX INVERTER BUFFER/DRIVERS 1a—L B ops—2 1y [T nrackaces FH PACKAGE
WITH OPEN-COLLECTOR HIGH- 24 {3) 4) v |1 1A 8 4y 1 nc J11 nc
VOLTAGE OUTPUTS A (5) ©) sy 2 1Y 9 4A ; :/: :; :Z
. 3 2A 10 SY
typical performance A (9) (8) ay L2 2y |11 5A 4 2A |14 5Y
GH- ) YPICA
HIGH LOW- | o picar | TYPICAL sadil) (10) 5 34 j12 6% Z -~ :: =
TYPE LEVEL LEVEL DELAY POWER | 5Y [6 3y [13 6A
OUTPUT OUTPUT TIME PER 6A (13) § {12) 6y 7 GND [14 Veel[ 7 nc |17 nc
VOLTAGE | CURRENT GATE 8 3A 118 6Y
SN54° 0V 30 mA 125ns | 26mW | positive logic: Y = A 12 ;;o ;2 3“
SN74* 30V 40 mA 1250s | 26mW cc
SN5406 (J,FH) SN7406 (J,N)
07 logic symbolt pin assignments
HEX BUFFERS/DRIVERS WITH OPEN- 11— > o3 2) 4y J. N PACKAGES FH PACKAGE
COLLECTOR HIGH-VOLTAGE OUTPUTS 243 @,y [T 7ATe &V [T nc T11 ne
2 1Y 9 4A 2 1A 12 4y
typical performance ’ © 3A (5) L6 3y [3 22 70 oy 3 1Y [13 4aA
R - {8} (8) 4 2y |11 BA 4 2A |14 5Y
HIGH. LOW- | 1 niear | TYPICAL| g4 av [T O oAl 24 11 oY
LEVEL LEVEL POWER (11) {10)
TYPE | reur | oureur | PERAY e | 58 | L5y |6 3v |13 6A || 6 2v |16 5A
TIME (13) (12) 7 GND |14 Vec|] 7 nc |17 nc
VOLTAGE | CURRENT GATE | 6A % 6y 3oy
SN54° 30V 30 mA 13ns | 21mW . " 9 3y |19 6A
sN74’ 30V 40mA 13ns | 21 mw | Positivelogic: Y=A 10__GND |20 Ve
SN5407 (J,FH) SN7407 (J,N)
[+})
=]
i
3
)
) O
0 8 logic symbolt pin assignments _g
QUADRUPLE | TYPE | POWER | DELAY |, 1) [ & @ J.NPACKAGES || FH, FN PACKAGES o
2-INPUT ‘08 19 mW 15 ns B (2) p——1Y |1 1A 8 3y 1 nc |11 nc i
POSITIVE-AND | 'ALS08 | 2.19mW | 65ns ,4, L LW AL
GATES 24 ® 3 1V |10 38 || 3 _18 [13 3A
AS08 13 mwW 4ns (5) . 2y {4 2a |11 av 4 1Y |14 38
'LS08 | 4.25mW 12ns |28 P 6 28 [12 4A [ nc [16 _nc
- 1A 6 _2Y [13 4B || 6 2A |18 ay
508 32mW | 4.75ns - |8 oy [77oNo[ 74 Veol| 7 ne [17 e
— 8 28 [18_4A
SN5408 (J,FH) SN7408 (J,N) 4A (12) an 9 2y |19 4B
SN54ALS08 (4,FH) SN74ALS08 (N,FN) U ——av 70_GND [20 Vec
SN54AS08 (J,FH) SN74AS08 (N,FN) -
SN54LS08 (J,FH) SN74LS08 (J,N,FN) positive logic: Y = AB
SN54S08 (J,FH) SN74S08 (J,N,FN}
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
Texas 3-5
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QUADRUPLE TYPE [POWER [DELAY | 4,11 _| & @ 1. N PACKAGES FH, FN PACKAGES
24NPUT 09 [19.4mW[185ns | ,, (2 Y RISLY BT | S KYN
POSITIVE-AND ‘ALS09| 222 W[ 15ms | ) ), |2 {10 %5 13 18 113 %A
GATES WITH ‘LS09 |4.25 mW| 20ns (5) ———2Y [4 2a |11 av [[ 4 1v [14 3B
OPEN-COLLECTOR [T i —c= ] 28 =25 1o aa s Ti5 n
OUTPUTS a2 ® 6 2v |13 4B || 6 2A |16 av
SN5409 (J,FH) SN7409 (J,N) 35 —110) f—e——3Y [7 GND[14 vl 7 nc [17 Tnc
SN54ALS09 (J,FH)  SN74ALS09 (N,FN) 12) Z ;: :; ::
SN54L.S09 (J,FH) SN74LS09 (J,N,FN) 4A (11)
(13) 9y 10 GND | 20 Ve
SN54S09 (J,FH) SN74S09 (J,N,FN) B
positive logic: Y = AB
10 typical performance logic symbolt pin assignments
1
TRIPLE 3-INPUT .::PE P?XVE:, 'D‘EOLAY 1At & J. N PACKAGES FH. FN PACKAGES
m ns
POSITIVENAND  [Tasiol varmn | 7o 152} 020 [ 7A T8 3y [T ne 11 n
GATES ‘AS10 8 mW 3ns 13) 2 18 9 3A 2 1A |12 3Y
1o PTy oo 1c 3 2A {10 3B 3 18 |13 3A
‘L10 1mw 33; 2A—(3) 4 28 |11 3C 4 2A |14 3B
‘'LS10 2mw 95 ns (4) (6) 5 2C [12 Y § nc 15 nc
510 o > 2B 2Y 6 2v |13 1C 6 28 |16 3C
= 2038 7 GND |14 Veg|| 7 ne |17 nc
(9) 8 2 [18 1v
3A ] 9 2y 19 1C
(10 {8} 10 GND | 20 V,
SN5410 (J,FH) SN7410 (N} 33:“” 3y ce
SN54ALS10 {J,FH) SN74ALS10 (N,FN) 3c
SN54AS‘!0(J,FH) SN74AS10 (N,FN) positive logic: Y = ABC
SN54H10 {J) SN74H10 (J,N)
SN54L10 (J)
SN54LS10 {J,FH) SN74LS10 (J,N,FN)
SN54510 (4,FH) SN74510 (J,N,FN)
‘“ typical performance logic symbott pin assignments
TRIPLE 3-INPUT | voc_| POWER | DELAY 1A & J, N PACKAGES FH. FN PACKAGES
POSITIVE-AND ooty 2A7mW L 9ns @ 12) T A (8 W || e [0 m
" ASTY 13 mw 4ns 18——— W 78 [ 9 3 [[2 1A |12 3
GATES I2E] 20mW | 82ns 1e413 3 2A |10 3B || 3 18 |13 3A
‘LS11 4.25 mW 12 ns (3) 4 2B 11 3C 4 2A 14 3B
sit 3 mwW | 4.75ns 28 5 2C [12 1Y [[ 5 nc |15 nc
28— L 6)_ oy [52v 73 ¢ |[6 %8 |16 aC
. (s) 7 GND [14 Vgg|] 7 nc |17 nc
SNS4ALS11 (J,FH) SN74ALST1 (N,FN) % o 8 _2c |18 v
SN54AS11 (J,FH) SN74AS11 (N,FN) 3A. 9 2v |19 1c
SN54H11 (J) SN74H11 (J,N) 3512 L8y 10 GND|20 Vee
SN541L511 {J,FH) SN74LS11 (J,N,FN) (11
SN54511 (J,FH) SN74511 {J,N,FN) 3¢
positive logic: Y = ABC
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TeExAs
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12 typical performance logic symbolt ‘ pin assignments
TRIPLE3INPUT | TYPE |POWER |DELAY | 141 ] & T N PACKAGES || FH. FN PACKAGES
POSITIVE-NAND 12 | 10mw ]| 22ns | 152 ] ofN12 A8 s [[ 1w 1 ne
GATES WITH ‘ALS12] 1.27 mW [17.5 ns 113) 2718 [ 9 3A ]2 1A [12 3v
OPEN-COLLECTOR | 1c—— 3 2A |10 3B 3 18 |13 3A
LS12 2mW | 16ns 24 (3) 4 28 11 3C 4 2A |14 38
OUTPUTS @) 6) 5 2¢ |12 1Y 5 nc |15 nc
SN5412 {J,FH) SN7412 (J,N) 28 SO oy 6 2v |13 1C 6 28 |16 3C
SN54ALS12 (J,FH)  SN74ALS12 (N,FN) 2018 7_GND (14 Vee|[ 7 _nc [17 nc
SN54LS12 (J,FH) SN74LS12 (J,N,FN) (9) 8 2C 118 1Y
3A 9 2v |19 1C
a8 {10} (8 3y 10 GND [20 vce
ac (1)
positive logic: Y = ABC
13 typical performance logic symbolt pin assignments
DUAL 4-INPUT TVPE |HYSTERESIS |DELAY IA——(” &g J. N PACKAGES FH, FN PACKAGES
POSITIVE-NAND 13 08V 165ns | o @ () 1T 1A | 8 2Y || 1 nc [11 nc
SCHMITT ‘LS13 08 vV 16.5ns () ! 1 2_1B 9_2A 2 1A 112 2v
TRIGGERS 1c 3 nc |10 28 3 1B |13 2A
10 {5} 4 1C {11 nc 4 nc |14 2B
SN5413 (J,FH) SN7413 (J,N) - © 5 1D |12 2C 5 nec |15 nc
SN54LS13 (J,FH) SN74LS13 (J,N,FN) 2A ——— 6 1Y |13 2D 6 1C |16 nc
28 (10) 7 GND[14 veel|[ 7 nc [17 nc
12) N8,y 8 1D |18 2C
2C — 9 1y [19 2D
2 (13) 10 GND| 20 Vce
positive logic: Y = ABCD
(V]
T
3
- -
. . 3 ) Q
14 typical performance logic symbott pin assignments 3
1
HEX TYPE |HYSTERESIS |DELAY| 1A it o 2 4y J, N PACKAGES FH, FN PACKAGES .8
SCHMITT- ‘14 08V 15ns | 24 1) 4} ay [T A T8 av 1 nc [11 nc =
; 2 1Y | 9 4A 2 1A |12 aY
TI\?\;istRRS Lol o8V 150 | 3a—2L © v [T i s {3 W 13 @ o
9) N (8) a2 2Y |11 6A || 4 2A |14 sY
SNB414 (J,FH) SN7414 (4N} N PP T AN | BT KT
SN54LS14 (J,FH) SN741L.S14 (J,N,FN) 5A 8Y |6 3y |13 6A 6 2Y -|16 5A
a—113) (12) 7 GND [14 Vgcf| 7 ne [17 nc
oY 8 3A |18 6V
"~ . - 9 3y [19 6A
positive logic: Y =A 70 oD [20 Voo
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
Texas 3.7
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typical performance

logic symbolt

pin assignments

TRIPLE 3-INPUT TYPE | POWER |DELAY | 1a—1l ] & J N PACKAGES || FH, FN PACKAGES
- (2) 12) 1 1A 8 3y 1 nc [11 nc
POSITIVE-AND ALS15(2.22mW}{ 15ns 1B o3 1 =58 9 3A 7 A |12 3v
GATES WITH ‘H15 | 38mW [105ns | 4o _113) 3 2a |10 3B || 3 18 |13 3A
OPEN-COLLECTOR | 'LS15 [425mW ]| 15ns | ,, {3} 4 28 i1 3c [[a 2a |14 38
| N . 5 2C 12 1Y 5 nc 15 nc
OUTPUTS 515 | 28mW]| 1505 | @ 6) ¢ & 2v {15 Tc s 25 Ti6 3¢
SNS4ALS15 (4,FH)  SN74ALS15 IN,FN) 22| Loono i Yeelt 7ore Jrire
SN54H15 (J) SN74H15 (J,N) a9 v Tis ic
SN54LS15 (J,FH) SN74LS15 (J,N,FN) o) @) To GO |20 Voo
SN54S15 (J,FH) SN74S15 (J,N,FN} 38— —3Y
{11)
3c
positive logic: Y = ABC
16 logic symbolt pin assignments
HEX INVERTER BUFFER/DRIVERS WITH 1 [ 2 4y J. N PACKAGES
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 5, 13) | L
typical performance 3A (5) (6) 3y [3 2A [0 Y
HIGH- LOW- TYPICAL (9) -t a 2v |11 5A
rvee | Lever | weve | TEEEH) powen | AT o
OUTPUT [ OUTPUT | " PER | 5A——— 5y |6 3v |13 6A
VOLTAGE | CURRENT GATE | 5. (13) t2 7 _GND )14 Vee
SN74° 1BV’ 40 mA 125ns 26 mW —
3 SN54° 15V 30mA 125ns | 26 mw | positive logic: Y =A
SN5416 (J) SN7416 (J,N)
3 :
(=]
Q.
c
(2]
-+
[») 17 logic symbolt pin assignments
2,
c. HEX BUFFERS/DRIVERS WITH OPEN- 1a—020 - D @ 1y J. N PACKAGES
Q. COLLECTOR HIGH-VOLTAGE OUTPUTS @) @) gy |1 18 18 &Y
') . ) 2A 2 1Y | 9 4A
typical performance 3a—8! ©) 2y [3 2a [10 sv
" % (9) (8) 4 2Y 11 BA
LMEI\(/;:L L:%v:l- TYPICAL :mi'“' A Y 5 aA 12 ev
TYPE DELAY R gat11} |00 . 6 av {13 ea
OUTPUT | OUTPUT |~ PER w3 "2 5 oo (13 Voo
VOLTAGE | CURRENT GATE | 6A f———6Y
SN74 15V 40 mA 13ns | 21mw o -
SNS4’ 15V 30mA 13 ns 21 mwW positive logic: ¥ =A
SN5417 (J) SN7417 (J,N)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3.8 I Texas
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18 typical performance logic symbolt pin assignments
SCHMITT-TRIGGER | TYPE |HYSTERESIS|DELAY | 1A (L] &0 - J.]I:F’A\CKBMIEZSY :H. FNPA:::(AGES
ne nc
POSITIVE-NAND ‘s8] o7V 25ns | 12| - e Ts a2 AT 2y
GATES WITH TOTEM- )| WIE e [0 28 |[3 18 |13 2A
POLE OUTPUTS (5) 4 1C [11 ne 4 nc |14 2B
10 ——— 5 1D [12 '2C 5 nc 15 nc
SN54LS18 (J,FH) SN74L818 (J,N,FN) a9 ] 6 v |13 20 [} 6 1C |16 nc
: 1o 7 GND|14 vecl|[ 7 ne {17 nc
28— . (8) 8 1D |18 aC
2 12) 2y 9 1y [19 2D
10 GND |20 Vge
2p-13)
positive logic: Y = ABCD
19 typical performance logic symbott pin assignments
SCHMITT-TRIGGER |TYPE|HYSTERESIS|DELAY | 1a—\1 fij 2 4y I NPACKAGES [ Fi i PACKAGES
0 (4 nc nc
INVERTERS WITH Ls19] 07V 160s_| 20— Loy w5 e [z A [T @
S P e i
(9) (8)
OUTPUTS 4A S——4Y 55Tz ey {[ 5 me |15 e
a1 00 . [6 3y |13 6A [[6 2v |16 5A
SN54LS19 (J,FH) SN74LS19 (J,N,FN) 13 12 7 GND |14 Vec|| 7 ne |17 e
6A | 6Y 8 3A |18 6Y
— 9 3Y [19 6A
positive logic: Y =A 70 GND |20 Vec
O
S
=
20 typical performance logic symbolt - pin assignments (D
DUAL 4-INPUT TYPE | POWER | DELAY 1AL & J. N PACKAGES FH, FN PACKAGES t;
POSITIVE-NAND ‘20 10 mW 100s 2 A T8 ey 1 nc |31 nc =]
GATES ALS20A | 129mW | 4ns 18 —— ©® . [2 18 [ oA ][2 ia 12 av S
*AS20 8mW | “3.3ns 1c -4 3 nc |10 28 [| 3 1B |13 2a | o
'H20 22 mW 6ns ©) 4 1C |11 nc 4 nc |14 28 -
"L20 TmW | 33ns 10 5 1D {12 2C || 5 nc |15 ne [«
‘LS20 2mwW 95 ns 2A 9} 6 1Y |13 2D 6 1C |16 nc
'S20 19 mW 3ns 10) 7 GND |14 Vcg|| 7 ne |17 ne
ZBT N8,y B 1D |18 2C
12 9 1Y |19 2D
2C ————
(13) 10 GND |20 Vcc
2D ——
SN5420 (J,FH} SN7420 (J,N) ‘
SN54ALS20A (J,FH) SN74ALS20A (N,FN) positive logic: Y = ABCD
SN54AS20 (J,FH) SN74AS20 (N,FN)
S N54H20 (J) SN74H20 (J.N)
SN54L20 (J)
SN54L.520 (J,FH) SN74LS20 (J ,N,FN)
SN54S20 (J,FH) SN74520 (J,N,FN)
* Pin numbers shown an fogic symbols are for J and N pa}:kages only.
nc — no internal connection.
TEXAS 3-9
INSTRUMENTS
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21 typical performance logic symbolt . pin assignments
1
DUAL 4-INPUT |-LYPE | POWER | DeLAY 1A & J. N PACKAGES FH, FN PACKAGES
ND Az 22rew | 85ns 2) T 1A [ 8 2¥ [[ 1 nc |11 ne
POSITIVE-A| ‘AS21 13 mW 4.3ns 1B ] {6) W 2 1B 9 2A 2 1A |12 2y
GATES 21 20mW | B.2ns P )] 3 nc |10 28 || 3 18 |13 2A
‘521 | 425mW | 12ns & 2 1C |11 _nc || 4 nc |14 28
D 5 10 (12 2C S5 nc |15 nc
2A 9) 6 1Y |13 2D 6 1C [16 nc
(10) 7 GND |14 Veg|l 7 ne |17 nc
2B ———] () 8 1D |18 2C
SN54ALS21 (J,FH) SN74ALS21 (N,FN) c_2) 2 s v |19 2o
SN54AS21 (J,FH) SN74AS21 (N,FN) i 6 GND |20 Voo
SNE4H21 (J) SN74H21 (J,N) 20—
SN54LS21 (J,FH) SN74L.521 (J,N,FN) positive logic: Y = ABCD
22 typical performance logic symbolt pin assignments
DUAL 4-INPUT TYPE | POWER |DELAY | 1a—11 & ‘J.xmcx;cs; 1FH,FNPA1C:(AGES
nc nc
g?\i_l;;‘ﬁl::‘:”o 22 10mw] 22ns | 12 obh® ., [F8 [ o 2al2 1a [12 av
ALS22A] 1.28 mW [16.5ns | 1o t4) | 3 nc |10 28 3 18 |13 2A
OPEN-COLLECTOR 22 2w e ) 4 _1C |11 nc 4 nc |14 28
OUTPUTS 10— 5 10 [12 2C § nc_ [15 nc
‘Ls22 2mw| 16ns | . _19) 6 1Y |13 20 || 6 1C |16 nc
‘S22 117.5mW| . 5ns {10) 7 GND[14 veell 7 one 17 nc
2B ——] (8) 8 1D [18_3C
[N
SN5422 {J,FH) SN7422 (4,N) e 12t | 2y 5 v [1s @
SN54ALS22A (J,FH) SN74ALS22A (N,FN) 13) 10 GND |20 Ve
SN54H22 (J) SN74H22 (J,N) 20—
SN54LS22 (4 ) SN74LS22 (J,N,FN) .. B L ——
o [SVss2 0, SN74522 (J,N,FN) positive logic: Y = ABCD
-
(e}
Q.
c
0
-~
m 23 ) typical performance logic symbott ~ pin assignments
€ |ExPANDABLE.DUAL | TYPE | POWER |DELAY | 16-4_Jfav =1 S NpAckaces []  FHPackacE
- s nc n
o 4-INPUT POSITIVE- 2 2B mW[105ns | 14214 2 1A 10 2A [[ 2 X {12 2:(
(1) NOR GATES WITH @1 3 1B [11 28 [[3 1A 113 2A
STROBE . 5) 4 1G [12 2G 4 1B [14 28
1c 1 o 5 iC |13 2C ||.5 1G |15 2G
SN5423 (J,FH) SN7423 (J,N) 10 (6) 1 Sy 6 1D [14 2D 6 nc 16 nc
) 7 v _[15_ax || 7 _1c |17 _2c
1X :lE 8 GND |16 vcc|| 8 1D |18 20
x5 1 2 v_[19 1
02— 10 GND |20 vce
26
(10)
2A 2 positive logic:
PRIV P 1Y =1G (1A+1B+ICHID)+X
2 {13) 2 ‘ N 9) 2y 2Y = 2G (2A+2B+2C+2D)
aa X = cutput of SNEAEO/S!
2D 2
i
Pt Pin numbers shown on logic symbols are for J and N packages only.
}‘;nc — no internal connection,
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24 logic symbol? pin assignments
SCHMITT-TRIGGER 1Al &0 N &) J,uncx:es; |m, FN n:::ua:s
POSITIVE-NAND a2 o ey
GATES/INVERTERS N (@) 3y 170 38 3 e 133 3A
WITH TOTEM POLE 2 ) [N 8) oy [22a i1 4y [[4 v [1a 38
OUTPUTS 28— § 28 [12 4A § nc [15 nc
: (9) 6 2Y [13 4B 8 2A (16 4Y
. 3A
typical performance 10) ﬂay 7 GND[14 veel] 7 ne [17 ne
38 8 28 |18 4A
TYPE| HYSTERESIS | DELAY A 12) . 3 2y 1: 28
‘LS24 0.7V 19 ns 13) ‘w" 10 GND [20 Ve
48
SN54L.524 (J,FH) SN74LS24 (J,N,FN)} : —
positive logic: Y = AB
2 5 typical performance logic symbol* pin assignments
B3 CKAGE: FH PACKAGE
DUAL 4-INPUT TYPE | POWER | DELAY 1VG ™ G1 >1 - - J-]:PA K:GZSY - :‘c e
POSITIVE-NOR ‘25 23.mW| 10.5 ns 1A 2 a8 |9 2a 112 1A |12 2v
GATESWITH 182 T &) 1y [3_16 [10 28 |[3 1B [13 2A
STROBE @) 4 1C |11 26 4 16 [14 2B .
1C el 5 1D |12 2C || 5 nc |16 nc
105 & 1v |13 20 || 6 1C |16 2G
(11} 7 GNo[14 veell 7 nc |17 nc
SN5425 (J,FH)  SN7425 (J,N) 26 PEES ’ o5 3¢
24 (9) 9 1y [19 20
25 10) o 8 10 GND[20 Vcc 3
(12)
2C ——
20 (13} o
positive logic: :g
Y = G (A+B+C+D) é
-t
Q
2 6 logic symbolt pin assignments .g
' . ()
QUADRUPLE 2-INPUT HIGH-VOLTAGE 1A—— &D> PN NI J-‘:P‘“a‘“; 1'“;‘ FN '*f:‘“‘:: 2
INTERFACE POSITIVE-NAND GATES =2 T o
typical performance . a4 3 _1v |10 38 [] 3 18 [13 3A
YT Tow- » (5) w:v ; iA :; :x ; 1Y 1; 38
B nc 1 nc
TYPE LEVEL LEVEL | poweR | DELAY | 3590 ] p 6 2v |13 48 [| 6 2A [18_av
OUTPUT | OUTPUT 10) ES® 5y 7 onol 18 veel] 7 ne [17 ne
VOLTAGE | CURRENT 38 —— 8 28 |18 4A
‘26 15V 16 mA 10mW | 135ns (12) 9 2Y |19 48
4A
'LS26 15V 4mA 2 mW 16 ns 3 Oy 10 GND |20 Vco
a8 — .
SN5426 (J,FH) SN7426 (J,N) e . —
‘ ’ ositive logic: Y = AB
SN54L526 (J,FH) SN74LS26 (J,N,FN) i s
T Pin numbers shown on logic symbols are for 4 and N packages only.
nc — no internal connection.
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27 typical performance logic symbol? pin assignments
TRIPLE 3-INPUT | _TYPE | POWER | DELAY 1at_T >1 J, N PACKAGES FH, FN PACKAGES
POSITIVE-NOR  [-Z 22qW | BSms 2 L o12) y [ AT® v e Tiine
GATES ALS27 | 248mW | 6ms 18 1 Z 18 | 8 3A || 2 1A |12 &Y
"AS27_| 122mW | 36m 4c-43 3 _2A [10_38 || 3 18 |13 9A
‘1527 | 45mW | 10m 3) 4 28 |11 _3C || ¢ 2A |14 3B
ZA"('— } 5 2¢ |12 IV || & nc |15 e
2p—td_ N8B oy [ v 93 e |5 28 |15 3c
(5) 7 GND |14 Vegl] 7 ne 17 nc
SN5427 (J,FH) - 8N7427 (J,N) 26— B 2C |18 1Y
SN54ALS27 (J,FH) SN74ALS27 (N,FN) :!A—E-’-— 9_2v |18 ¢
SN54AS27 (J,FH) SN74A527 (N,FN) 3p—-t19_ NG oy 10 CNDJ20 Vec
SN54LS27 (J,FH) SN74LS27 (J,N,FN) 3c—111 ]
positive fogic: Y = A+B+C
28 logic symbol? pin assignments
QUADRUPLE 2-INPUT 1A 2) >1D " J. N PACKAGES FH, FN PACKAGES
POSITIVE-NOR BUFFERS (3) >y v Ts sl e 0w
. 1B =i 2 1A 9 38 2 1y {12 3A .
performance {5) 3 18 {10 3Y 3 1A [13 38
Ton: on: :: ©) [ 14,y : iv 1; 4: 4 18 1: 3y
D— A 1 4| 5 nc 1 nc
TYPE ;j;lEL LEVPEL POWER | DELAY at® OB LI | i K
PUT | OUTPUT | (TYP) | (TYP) ——(9) N 10) o T o4 Veo|[ 7 me 17 e
CURRENT | CURRENT 38— 535 |75 48
‘28 48 mA —2.4mA 28 mW 7 ns 4A {11) g 28 |19 a4y
SNS4ALS' | 12mA “imA |406mW| ans ) s,y 10 GND |20 Vec
SNT4ALS’ | 24 mA —26mA_|406 mW| 4ns 48 ———
3 SN54LS’ 12mA —12mA | 55mW | 12ns
SN74LS’ 24 mA -12mA | 55mwW| 12ns positive logic: Y = A+B
e v] SN5428 (J,FH) SN7428 (J,N)
- SN54ALS28A {J,FH) SN74ALS28A (N,FN)
8_ SN54LS28 (JFH)  SN74LS28 {J,N,FN)
c
a
30 typical performance logic symbolt pin assignments
g) 8-INPUT JYPE | POWER | DELAY _o | & J. N PACKAGES FH, FN PACKAGES
30 10mW | 10ms 1A 8 Y T nc |11 ne
& |rosmvenano o g2 ] 28 |6 w |2 A |12V
o GATE “AS30 | 9.75mW | 35 ns PR CJ) 3 C_ |10 nc |[3 B [13 nc
"H30 22 mw 6ns @ . 42 o [11 G 4 C |14 nc
'L30 1w | 33ns D —— b8, [5 € [12 n 5 nc |15 nc
'LS30 2.4 mW 170s E (s) 6 F 13 nc 6 D |16 G
'$30 19 mW 3ns (6) 7 GND |14 Vco 7 nc 17 nc
F o] 8 E |18 H
¢ {11) 9 F 18 nc
12) 10 GND |20 Vce
SN5430 (J ,FH) SN7430 (J,N) H—
SN54ALS30 (J,FH) SN74ALS30 (N,FN) positive logic:
SN54AS30 (J,FH) SN74AS30 (N,FN) Y = ABCDEFGH
SN54H30 (J) SN74H30 (J,N)
SN54L.30 (J)
SN54LS30 (J,FH) SN74LS30 (J,N,FN)
SN54530 (J,FH) SN74S530 (J,N,FN)
t Pin numbers shown on logic symbaols are for J and N packages only.
nc — no internal connection.
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31 . logic symbol? pin assignments
= = J, N PACKAGES FH, FN PACKAGES
DELAY ELEMENTS T [ L oY) T A [ 8 & [T e 11 _ne
(delay elements for generating 1A ) W 7 v (10 4A ||2 A |12 av
45ns 48 ns 3 2A |11 4B ([ 3 1Y |13 4A
delay lines) : aB | @ ,y [T v [iz sv [[4 2a |14 a8
® Buffers 3 and 4 offer 3-fold increase in ) 6 ns 6 ns 5 3A ‘i :: 2 2Y :: 5Y
—_— 38 |1 n n
loL (12 mA/24 mA) 34 ) ap M:’V : 3y |15 _6A || 7 3: R
® Total power dissipation 38 mW 38— 8 GND [18 Vec|[ 8 38 [18 6Y
6 ns 6ns 9 3y 19 6A
typical performance a0 | CLIp 10 GND |20 Voe
DELAY ELEMENT LOGIC DELAY PrymiLing
Gates 1 and 6 Inverting 27.5ns 45 ns 48 ns
N " (13) — (12)
Gates 2 and 6 Noninverting | 46.5 ns . 5A —— ——5Y
2-Input 23ns 32ns )
Buffers 3 and 4 6 ns 6A s o/ ~14) oy
NAND
SN54LS31 (J,FH) SN74LS31 (J,N,FN}
32 typical performance ) logic symbolt pin assignments
QuaprupLe | TvPE | power | DELAY | 14—l ] >1 @, [LNPACKAGES Il FH.FNPAGKAGES
3 n
2INPUT ‘32 24 mwW 12ns 18— v 2 18 | 9 3A || 2 1cA 12 ;:r
Z(Zil;IVE-OR | "ALS32} 281 mwW 5.5 ns 24— ®) 3 1Y _[10_ 38 3 18 [13 3A
‘AS32 | 145mW | 45ns ) ' 2y |2 2A l11 4Y 114 IV |14 38
- 28 5 28 |12 4A || 5 nc |15 nc
LS32 5 mW 12ns 14— 6 2Y [13 4B 6 2A |16 4Y
‘832 35 mW ~_4ns (10) . 8) 3y [7 GNDT14 veell 7 ne [17 Tne
38— 8_28 |18 4A
SN5432 (J,FH) SN7432 (J,N) sat12] an 5 _2v [19 48
SN54ALS32 (J,FH) SN74ALS32 (N,FN} s (13) ————4Y 10 GND |20 Vee
SN54AS32 (J,FH) SN74AS32 (N,FN) 4
SN54LS32 (J,FH) SN74LS32 (JN,FN) positive logic: Y = A+B
SN54532 (J,FH) SN74532 (J,N,FN) Qo
e
3
e
. + o Q
33 fogic symbol pin assignments | =1
QUADRUPLE 2-INPUT 142 > " 4 N PACKAGES o
POSITIVE-NOR BUFFERS a) oo 1v T [ 8 A °
WITH OPEN-COLLECTOR 18_15) 2 1A ]9 38 o
OUTPUTS 28—+ N @) i ;5 :IIO 3y
performance 28 ——(s) 2 5 2A 1; ::
HIGH- LOW- 3a—8! 6 28 |13 av
10
TYPE LEVEL | LEVEL | POWER | DELAY | _. (9 105y 7 _GND[ T4 Veg
OQUTPUT | OUTPUT (TYP) (TYP) ) FH, FN PACKAGES
VOLTAGE | CURRENT 4A [N (13) ay 1 nc [11 nc
"33 55V | 48mA | 28mW| 11ns| 4502 2 1y 12 3A
SN54ALS'| 5.5V 12 mA [4.06 mW |14.5 ns 3 1A |13 3B
SN74ALS‘| 5.5V 24 mA |4.06 mW |14.5 ns | positive logic: Y = A+B 4 1B |14 3v
SN54LS’ 5.5V 12mA |545mW | 19ns 5 ne |15 ne
SN74LS’ | 5.5V 24mA_|5.45mW | 19ns ‘; 2 :j hial
\ nc nc
SN5433 (J,FH) SN7433 (J,N} 8 2A |18 4B
SN54ALS33A (J,FH) SN74ALS33A (N,FN) S 28 119 4y
SN54LS33 (J,FH) SN74LS33 (J,N,FN) 10 GND20 vee
nc — no internal connection.
1Pin numbers shown on logic symbols are for J and N packages only.
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34

logic symbol T pin assignments
HEX NONINVERTERS It 2)
1A —__} 1 v JN PACKAGES FH,FN PACKAGES
1A ay 11
® Non-inverting outputs (3) (4) ! 8 1 e
27— e Y 2 1Y [9 aa 2 1A [12 av
) 3 _2A (10 sY 3 1Y {13 4A
typical performance 38—} |6l oy [a 2v |11 A [| 4 2a |14 sv
5 3A |12 eY § nc 15 nc
,TYPE POWER { DELAY aA —19 | |8 ay 6 3y 113 eA 6 2Y |16 5A
ALS34| 1.9mW 8ns an (10) 7 GND|14  Veel]| 7 e |17 ne
‘AS34 12 mW 3.3ns 5A p—————5Y 8 3A |18 &Y
. {13) (12) g Y119 oA
SNS4ALS34 (J,FH)  SN74ALS34 (N,FN) 6A —eem——l fre—ae 6Y 10 GND |20 vgo
SN54AS34 (J,FH) SN74AS34 (N,FN)
positive logic Y = A
3 35 . logic symboIT pin assignments
HEX NONINVERTERS WITH OPEN-
(1) {2) J.NPACKAGES FH, FN PACKAGES
1A : :
COLLECTOR OUTPUTS 1 < 1Y T A s v P— T ne
o) _ , . 3| (a) 2 1Y |9 4A || 2 1A [12 av
8 ® Non-inverting outputs 2A 2y T oA 1o oy T v 13 A
a i 3A 5) | 6) 3y 4 _2v i1 sA 4 2A |14 sY
c typical performance ) @) 5 3A |12 6Y S nc 15 nc
4A ——— 3Y 6 3y [13 6A 6 2vy 16 5A
9, TYPE POWER | DELAY o 7 ono[ 14 Veo|| 7 e |17 e
‘ALS35| 1.9mw 25ns 5A ﬂ_m{ 8 3A 18 6Y
G) {13) “12) 9 3y 19 6A
[ SN54ALS35 (J,FH) SN74ALS35 (N,FN) gA L — Y 10 GND | 20 Vcg
-
Q.
(4]
positive logic Y = A
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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37 logic symbolt pin assignments
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 1A= D 3) J. N PACKAGES FH. FN PACKAGES
performance 15121 104 1 1A 8 3Y 1 nc |11 nc
) 2 1B 9 3A 2 1A 12 3y
HIGH- LOW- 2A N_(6) 3 1y _[10 38 3 1B [13 3A
TYPE LEVEL | LEVEL | POWER | DELAY P ) 2Y 3 2a |11 _av [[4 v |14 38
OUTPUT | OUTPUT | (TYP) (TYP) 1at9 5 28 |12 4A |[ 5 nc |15 nc
CURRENT | CURRENT o) [N\ (8) ay |6 _2Y [13 4B 6 2A |16 4Y
37 48mA [-1.2mA[ 27 mW[10.5ns 38 7 GND[14 vVecll 7 nc |17 ne
SN54ALS'[ 12 mA - 1mA[3.04 mw 4 0s an N2 un 8 2B |18 4A
SN74ALS’| 24 mA | -2.6 mA|3.04 mW 4 ns (13) ay 9 2y |19 4B
SN54LS” | 12mA |-1.2mA| 43mW| 12ns a8 0 GND |20 Voo
SN74LS’ 24mA | -1.2mA| 43 mwW 12 ns
‘S37 60 mA -3mA| 41 mwW 4 ns —
positive logic: Y = AB
SN5437 (J,FH)’ SN7437 (J.N)
SN54ALS37A (J,FH) SN74ALS37A (N,FN}
SN54LS37 (J,FH) SN74LS37 (JN,FN)
SN54S37 (J,FH) SN74S37 (J.N,FN}
38 logic symbot? pin assignments
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS Pyl & D ! J. N PACKAGES FH, FN PACKAGES
WITH OPEN-COLLECTOR OUTPUTS 182 ¢ Wwo[p a8 3y [[v one J11 ne
performance @) 2 18 9 3a 2 1A 12 3y
2A (6) 3 1Y |10 38 3 1B |13 3A
RIGH- TOW- 28— 2Y [ 2a (11 av |[a v |14 38
TYPE LEVEL | LEVEL | POWER | DELAY P )} 5 28 |12 4A || 5 nc |15 nc
OUTPUT | OUTPUT | (TYP) | (TYP) o S ©®) ,, [6 2v 13 48 J[6 24 |16 4v
VOLTAGE | CURRENT 38 ——— 7 GND|14 veel]l 7 nc 17 nc
38 55V | 48mA |244mwW|126ns| - aa2 ) 8 28 |18 4A
SNE4ALS’| 5.5V T2 mA _13.04mW]|14.5ns 25 03) | 4y 9 2v [19 4B
SN74ALS’| 5.5V 24 mA_|3.04 mW[14.5ns 10 _GNDJ20 Vec
SN54ALS’| 5.5V 12mA_| 43 mW] 19ns
SN74ALS'| 5.5V 24mA | 43mwW|[ 19ns - . —
I 1 Y=
'S38 5.5V 60 mA 41 mW]| 6.5ns 4 ogie AB Q
R
SN5438 (J,FH) SN7438 (J.N) -
SN54ALS38A (J,FH) SN74ALS38A (N,FN) (U]
SN54LS538 (J,FH) SN74LS38 (J,N,FN)
SN54S38 (J,FH) SN74538 (J,N,FN) S
=]
39 logic symbol? pin assignments -g
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS @ N PACKAGES TR PACKAGE E
WITH OPEN-COLLECTOR OUTPUTS 1A &b ° O Gy 1 1Y 8 3A 1 nc_ [11 nc
performance lB—-u—’—J 2 1A 9 38 2 1y 12 3A
28— “ 3 1B |10 3Y 3 1A 13 3B
HIGH- T LOW- 8 2y 4 2Y 11 4A 4 18 14 3y
TYPE LEVEL | LEVEL | POWER | DELAY| ¥~ 5 2A |12 48 || 5 ne [15 ne
OUTPUT | OUTPUT {TYP) (TYP) IA —— 1o, 6 2B |13 4y 6 2Y [16 4A
VOLTAGE | CURRENT 18 19 7 GND|14 vcel|| 7 me |17 nc
SN5439 5.5V 60 mA [24.4 mW]12.5 ns 1y 8 _2A |18 _48
SN7439 55V 80 mA |24.4 mW|12.5 ns b ) | NRET 9 28 |19 4v
48 10 GND|20 Vce
SN5439 (J,FH) SN7439 (J,N)
positive logic: Y = AB
nc — no intemnal connection.
tPin numbers shown on logic symbols are for J and N packages only.
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R 40 l(:ngic:symbv.)lf pin assignments
U2y | DUAL 4-INPUT POSITIVE NAND BUFFERS 14— ab> 3 NeaGiaces [ PN PACKAGES
’ performance . 1842 (6) 2 18 | 9 2A || 2 A |12z _av
RIGH- Low- 1c 4) ey 3 nc [10 2B 3 1B [13 2A
TYPE LEVEL | LEVEL | POWER | DELAY | - (5) g e e B
OUTPUT ‘| QUTPUT | (TYP) | (TYP) — e
VOLTAGE | CURRENT 2A__(9‘__ 6 1Y 13 20 6 1C 16 nc
- 20 4BmA |-1.2mA| Z6mW (10605 | ,,_(10) AR LA AL R,
D SN54ALS'| 12mA | —1mA|[3.04mW ]| 4ns ) NGBy v s T
: o SN74ALS' | 24mA |-2.6mA|3.04mW | 4ns| 2C T
"H40 60mA [-15mA[ 44mW| 75ns| ,o_ U3) cc
SNS4LS’ | 12mA |-1.2mA| 43mW | 12ns
SN7ALS’ | 24mA |-1.2mA| 43mW | 12ns o RS
540 60mA | —smAl 44mw| ans] POSitivelosic: ¥ =ABCD
/
SN5440 (J,FH) SN7440 (J,N) ’
SNS4ALS40A (JFH)  SN74ALS40A (N,FN) ‘
SN54H40 (J) SN74H40 (J,N)
SN54LS40 {J,FH) SN74LS40 (JN,FN)
. SN54S40 (J,FH) SN74S40 (J,N,FN)
Lo 42 typical performance logic symbolt pin assignments
T 4-LINE TO 10-LINE TyPE SELECT POWER BCD/DEC J. N PACKAGES FH, FN PACKAGES
' E . 10 9 7 1 nc [11 nc
A DECODERS TIME e, e T
(BCD to decimal) ‘42A 1 17ns |140mW [3 2z [n o 3 1 138
‘a2 | 34ns | 70mW 12, T Tz o [[4 2 [14 .
' L (3) 5 4 13 C 5 3 15 D
Ls42| 17ns | 35mw At | 2 . I e T |
P 1 7 6 15 A 7 4 17 C
(14) 3 3
3 SN5442A (J,FH) SN7442A (J,N) B 2 o , [eom[e ve|[e s [ro o
SNaeLesz L FH SN74LS42 (J,N,FN) o~ () oV
y N a2 5f——5 10 GND |20 Vcc
) D 8 N S
: 7&7
N S
I LI

apmg yonpoid

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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43 typical performance logic symbolt pin assignments
s - ECT XY J. N PACKAGES FHPACKAGE
4-LINE TO 10-LINE TYPE SEL POWER [EX3/DEC] 10 9 7 1 nc [11 nc
DECODERS (EXCESS TIME b () 4 2 1 10 8 2 0 |12 7
3 TO DECIMAL) '43A | 17ns [140mW 3 3 2 [11 9 3 1 |13 8
‘L43 34 ns 70 mW Atz 1 4 3 12 D 4 2 14 9
5 3, 5 4 13_C 5 3 15 D
SN5443A (J,FH) SN7443A (J,N) A8 1, @ 6 5 114 8 6 nc |16 nc
SN54L43 (J) 14) el 3 7 6 15 A 7 4 17 _C
8 2 5 _, 8 GND|16 Vec|| 8 5 |18 B
e |, 7 5 6 |19 A
(12) ap=ttl s 10 GND | 20 Vce
D—=—18 Py L :
o2,
N L
12 11 9
44 typical performance logic symlwlt pin assignments
- SELECT Xy J. N PACKAGES FH PACKAGE
4-LINE TO 10-LINE TYPE POWER [EX3GRAY/DEC] T o |8 7 T ne |11 nc
DECODERS (EXCESS TIME St o [T o e 7o 177
3-GRAY TO DECIMAL) | 44A | 170ns [140 mW ENER A 3 1 |13 8
‘L44 34 ns 70 mW spi2_, 4 3 12 D 4 2 14 9
N P 5 4 |13 C 5 3 [156 D
SN6444A (J,FH) SN7444A (J,N) pumilo o @ 6 5 [14 B |[6 nc [16 nc
SN54L44 (J) (14) Bp=—3 |7 6 I a []7 4 |17 C
B 2 = 5 _, 8 GND|[16 vec[| 8 5 18 B
c 03) 4 (6) 9 6 19 A
12) 12p~——5 10 GND | 20 Vcc 3
D 8 13 hﬂ_s
1spet9 5
e 010 g Q
(1) g _'_U_
10 =
fren)
45 typical performance logic symbolt pin assignments g
BCD-TO-DECIMAL OFF-STATE BCD/DEC J. N PACKAGES FH PACKAGE b=
DECODER/DRIVER | TYPE | OUTPUT |POWER > ogz;%-o e e e o
VOLTAGE 10 @ L iz e 3 1 |13 s a
‘45 30V 215 mwW 202y T3 172 o 2 2 |14 9
JALI B sofp~_s [T 2 Ti3 < 5 3 |15 O
SN5445 (J,FH) SN7445 (J,N) YL P aop~B 4 e s 148 16 ac |16 no
c 113 s 5 o> (6) 5 |26 15 A 7 4 17_C
p12_ 1o 6 opD 8 GND|16 Vcc|| 8 5 |18 B
9 6 19 A
7op={9 5 10 _GND | 20 Vcc
. g of 1 g
>92a+
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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4 6 '47 logic symbolt pin assignments
BCD-TO-SEVEN-SEGMENT BIN/7SEG [> J. N PACKAGES FH. FN PACKAGES
— (4 [T1] 1 B 9 e 1 nc 1 nc
DECODERS/DRIVERS B|/RBQ_»t: = T4 5T
(46 - 30 V OUTPUTS & 3 0 1M ¢ 3 C 13 d
47 - 15 V OUTPUTS Tyl N 4 _BIABO| 12 b a4 .
! Rl & G21 5 FBl |13 5 B/RBO| 15 b
typical performance o8 5 D. 14 g 6 nc 16 nc
OFF-STATE 7 A 16 1 7 BBl [17 a
CT=0 8 GND (16 Vce 8 D 18 ¢
TYPE | OUTPUT |POWER V20 2 20210 03, 5 A [
VOLTAGE A(7) , b 20,21 O {12) 10 GND [20 Vce
“46A 30V [320mw o c 20210 UL .
‘L46 30V [133mW '3—"(2) 2 d 20210 110} 4
“47A 15V 320 mW C-=——4 e 20,2&;%,
‘47 15V [133mw Y — P f 20.219>—(:—‘:':f
‘Ls47 15V 35 mW 8 0210 = g
SN5446A (J,FH) SN7446A (J,N)
SN54L46 (J)
SN5447A (J,FH) SN7447A (JN}
SN54L47 (J)
SN54LS47(J,FH) SN741.547 (J,N,FN)
48 fogic symbolt . pin assignments
BCD-TO-SEVEN-SEGMENT BINN?EG J. N PACKAGES FH, FN PACKAGES
— (4 n T8 3 . T
DECODERS/DRIVERS aunsq*,t: ——T56 T
typical performance . 3 O 11 ¢ RS 13 d
RBI 2 4 B/RBO[12 b 4 LT 14 ¢
OFFSTATE (3 5 Ra! 13 a 5 BI/RBO| 15 b
3 TYPE | OUTPUT |POWER T 55 |14 g T we |16 e
VOLTAGE 7 A 15t 7 Rel |17 =
- 8 GND 116 Vcc|| 8 O 8 g
48 5.5V 265 mW v20 a 20219 3, A 5T
? ‘LS48 55V [125 mW A \ b 202104012 4 10_GND [20 Ve
(11)
Q  [snswssurm  snrassum gf 1, 4 T
e [sNsaLsaB UM sn74LsaB UNFN) 2 d 20219 d
5 c=—— 14 e 202104 (9 ,
- ol g f 20219 05)_ ¢
m g 20,219] {14) g
=
g. 4 9 logic symbolt pin assignments
BCD TO SEVEN SEGMENT BIN/7-SEG J, N PACKAGES FH, FN PACKAGES
- [r1 1B 8 d 1 nc [11 nc
DECODERS/DRIVERS 81—l 600 T Ts Tz s 1z e
(OPEN-COLLECTOR 3 B |io b 3 C 13 ¢
OUTPUTS) A2, 7o) MLLLIN a0 |11 a |4 B [14a 0
typical performance b35O 0o § A |12 g § nc_ |15 nc
(1 —_ 9] 6 e 13 ¢ 6 D 16 a
OFF-STATE B2 e8¢ ND (14 Vool 7 -
— 8 7 Gl cc nc 17 c
TYPE | OUTPUT |POWER ) “09——9—(6‘ d 3 A |18 o
VOLTAGE e, e 20 O s e |19 1
' 139 ofBL ¢ 70 GND| 20 Ve
*49 55V [165mW ot Bolu2
‘549 | 55V _ | 40mw 8 ¢ e :
SN5449 (J,FH) SN7449 (J,N)
SN54L549 (J,FH) SN74L549 (J,N,FN)
t Pin numbers shown on logic symbols FONT TABLE T1 — FOR "46, ‘47, ‘48, ‘49
are for J and N packages only. |_|| 'IEI: l_] 5‘ _| B D UIC I._.
nc¢ — no internal connection. l—' | -t | b | | E : R —
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3-18 ~ TEXAs
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5 0 typical performance logic symbolt pin assignments
DUAL 2-WIDE 2.INPUT TYPE | POWER |DELAY 1A (1] & >1 1“‘1:',“:‘8““8 i FH PACll(IAGE
” 1Y nc nc
AND-ORINVERT GATES | 50 | 14mW|105ns {45412 T 2A 5 e ([ A iz
(ONE GATE EXPANDABLE])| ‘H50 | 29mW| 65ns |, 19 & ® 3 2 [0 1o [[3 2 [13 1C
(10) 4 _2C |11 _1X || 4 28 |14 1D
SN5450 (J,FH) SN7450 (J,N) 1D 5 20 |12 1X § nc |15 nc
SN54H50 (J) SN74H50 (J,N) x4 6 2v 113 18 ] 6 2C |18 1X
<_(12) :IE 7 GND |14 Vec|| 7 ne |17 nc
1X 8 20 |18 11X
(2) 9 2v |19 18
2A—— & >1
10 GND| 20 Vce
28 (3) N {6) 2y
2 (a) Y
5.
20 (5)
positive logic: Y = AB+CD+X
“60: X = output of SN5460/SN7460
‘H50: X = output of SN54H60/SN74H60
or SN54H62/SN74H62
51 typical performance logic symbol, ‘51, ‘H51, ‘s51% pin assignments, ‘51, ‘H51, ‘S51
AND-OR TYPE | POWER |DELAY 1A (1) & >1 J. N PACKAGES FH, FN PACKAGES
- 13) T 1A | 8 1Y || 1 ne |11 ne
INVERT GATES | ‘51 14 mW [ 10.5 ns 1B G 2 2A | 9 ic || 2 1A |12 v
‘H51 29mW| 65ns 1c (9) P ! 3 28 |10 1D 3 2A |13 1C
151 15mW| 43ns 1o t10) 4 2C |11 nu 4 28 |14 1D
“[S51 | 275mW | 125 ns p. S I IE TN | B L
- 2 & >1 6 2y |13 18 || 6 2C |16 nu
S51 28mW| 3.5ns @) 7 GND[14 vl 7 nc [17 nc
B 2B r—e——a———d
SN5451 (J,FH) SN7451 (4,N) T & v e
SN54H51 N74H51 (J,N
SN54L51 8; SNTARST () 20— 2 01 Vee 3
SN54LS51 (J,FH) SN74LS51(J,N,FN) . . ABICD
SN54S51 (J,FH) SN74S51 (4,N,FN) positive logic: 'Y = AB+CD
(Y]
logic symbol, ‘L51, ‘LS51T pin assignments, ‘L51, ‘LS51 ©
1A= & >1 J. N PACKAGES FH, FN PACKAGES -
“2) T 1A [ 8 1V || 1 nc |11 _nc (U]
18— 2 2a | 9 0 ([[2 1A [12 av
o3 N8y 3 28 |10 1€ _[| 3 2A [13_1D t;
© 4 2C |11 1F || 4 28 |14 1E 3
1D & s 20 |12 18 § nc |16 nc ]
15_&_ 6 2v |13 1c || 6 2C |16 1IF o
(£E}) 7 GND|14 veell 7 ne 17 nc P
F— 8 20 |18 18 o
a2 I & >1 9 2v |19 1C
28 (3) ‘Lﬂzy 10 GND | 20 Vce
2¢ (4) &
20 {5)
positive logic:
1Y = (1A-1B*1C)+(1D"1E-1F)
2Y = (2A-2B)+(2C-2D)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
nu — make no external connection.
I TeExas 3-19
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5 2 typical performance logic symbolt pin assignments
EXPANDABLE 4-WIDE |TYPE | POWER |DELAY a & 21 J. N PACKAQES FH PACKAGE
g N 2) 1 A 8 Y 1 nc 11 nc
AND-OR GATES . H52 88 mW /| 9.9ns B o FR) X PRy Y
3
; c & 3 C 10 F 3B 13 X
SN54H52 (J,FH) SN74H52 (J,N) @ ra) G ¢ 12 F
D . 5 E 12 H 5§ nc |15 nc
e @ € nc |13 1 & 0 |16 G
(10 Y 7 GND|14 Vec|| 7 ne [17 ne
& 8 E_[18 H
1) 9 nc_[19 |
12) . 10 GND| 20 Vcc
. (13)
NECIN -
positive logic: Y = AB+CDE+FG+H1+X
X = output of SN54H61/SN74H61
53 typical performance logic symbol, 53t pin assignments, ‘53
EXPANDABLE 4-WIDE TYPE | POWER |DELAY (1) r o J, N PACKAGES FH PACKAGE
AND-OR-INVERT GATES | ‘53 | 23mW]105ns | 5 113! ot M | R K
‘H53 41mW | 6.6ns c (2) & 3 D 10 _H 3 C 13 G
a) 4 E 11X 4 D 14 H
SN5453 (J,FH) SN7453 (J,N) D 5 F 12X 5 . |15 no
SN54H53 (J} SN74H53 (J,N}) £ (4) & @ 6 nc. |13 B 6 E 16 X
(5) >—.y 7 GND}14 veefl 7 nc |17 ne
F 8 F |18 X
¢ (9) & 9 nc |19 B
3 H (10} 10 GND[20 vcc
x4 ]
_ E
o SN |
o positive logic: Y = AB+CD+EF+GH+X
o X = output of SN5460/SN7460
g logic symbol, *H53% pin assignments, ‘H53
-
(1) J. N PACKAGES
@ N ® ”! LS T
c B 2 ¢ 5 H
- {2) 3 D 10 |
Q. ¢ @ & 4 € 11 X
o D 5 F [12 X
E (4) Y 6 G 13 8
7 GND [14 Ve
5
P LI
G (6}
" (9) &
(10)
| —
11
x (11) :IE
% (12)
positive logic: Y = AB+CD+EFG+HITX
X = output of SN54H60/SN74H60
or SN54H62/SN74H62
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
3-20 EXAS
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54 : typical performance togic symbol, ‘541 pin assignments, ‘64
4WIDE AND-OR- [TYPE | POWER [DELAY At < =1 L NPATKAGES L RPICRACE
INVERT GATES | 54 | 23mW |10.5ns 13) 7 ¢ |9 6 |[2 A [12.V
‘H54 | 41mw | 6.6ns 8 . 3 D_[10_H 3 C (13 G
‘54 |- 1.5mW 43 ns [ 2 & 4 E 11 nu 4 D 14 H
- (3) 5 F |12 nu || 5 nc |16 nc
LS54 | 4.5 mwW [12,5ns D L ® Tt
)
SN5454 (J,FH) SN7454 (4N} e=1 ¢ Tl Yeel Lo 7w
SN54HS54 (J) SN74H54 (J,N) F 9 nc (13 B
SN54L54 (J) B G @ & 10 GND|[ 20 vce
SN54LS54 (J,FH) SN741554 (J,N,FN) (10)
H

iti ic: Y = AB+CD+EF+GH
positive logic: Y = AB+CD+EF+GH pin assignments, "H54

J. N PACKAGES
logic symbol, ‘H54% 1A 8 Y
2 C 9 H
AJ)— & 21 3 D 10
{13) 4 E 11 nu
T 5 F 12 nu
2 & 6 G 13 B
D 3) 7 GND[14 Vcc
8!
E- (4) r N8 v
)
P
(6).
G
H {9) &
. (10)
R in assignments, ‘L54, ‘LS54 3
positive logic: Y = AB+CD+EFG+HI P " :
J. N PACKAGES FH, FN PACKAGES
logic symbol, °L54, ‘LS54T 1 A 8 nc 1 nc [11 nc
" 2 B 9 F 2_A 12 nc [\}]
A & >1 3 ¢ 106 3 B |13 F T
B(2) 4 b |11 H 4 ¢ |14 G b
@) 5 E 12 | 5 nc 16 nc :
c & 6V 13 J 6 D 16_H 0
4 7 _GND|14 vV, 7 7
o—t2 e | R~
) o
E N6, 9 v [19 J 3
. (9) = 10__GND| 20 Vce -8
6 ("lO' E
11
H (11)
. (12) &
(13)
J
positive logic: Y = AB+CDE+FGH+IJ
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
nu — make no external connection.
I Texas 3-21
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5 5 typical performance logic symbol, ‘H55 pin assignments, ‘H55
2-WIDE 4-INPUT TYPE |POWER [DELAY | A Ll & >1 J., N PACKAGES
AND-OR-INVERT GATES | 'H55 | 30mW | 68ns | g 12 s
‘65 | 1.5mW | 43ns| . (3 T Tt
‘LS55 | 2.75 mW [12.5 ns o 4) 4 D 11 F
5 X 12 G
SNB4HSS (J) SN74H55 (J,N) g 10 z @ s e 3w
SN54L55 (J) (11) ‘k—v 7 GND[14 Vce
SN54LS55.{J,FH) SN74LS55 (J,N,FN) F—ﬁ;—
G
H (13)
8T -
% (9) 1 J
positive logic: Y = ABCD+EFGH+X pin assignments, ‘L5, "LS55
= ou;::s':' SN“;‘::@N"HBO logic symbol, ‘L8, 'LSSS! J, N PACKAGES FH, FN PACKAGES
or H62/SN A {1) & >1 1A 8 Y 1 nc |11 nc
2 2 B 9 nc 2 A 12 Y
- B 3 C 10 E 3 B 13 _nc
c (3) 4 D 11 F 4 C 14 E
4) 5 nc 12 G 5 nc 15 nc
D N8, [F e 13 W 5 0 [16 F
€ {10) & 7 GND[14 vee|[ 7 ne [17 ne
“an 8 nc 18 G
F 9 nc_ |19 H
¢ {12) 10 GND| 20 Ve
(13)
H
positive logic: Y = ABCD+EFGH
3 56 logic symbott pin assignments
- 50-TO-1 CTR JG, P PACKAGES
(6} 1 CLKB [ 5 CLKA
3 FREQUENCY DIVIDER CLR ~—= CT=0 T Ve |6 an
o 1 L 3 0a |7 Qs
[ o typical performance ©) DIVS @ 4 GND | 8 Q¢
0 ‘CLKA —45 4+ CT=4 QA
~*
CLOCK DIV10
{1) (7)
) TYPE EREQUENCY CLEAR POWER cke sl CT=49 o ag
=% ‘LS66 | 25 MHz HIGH 85 mW CT>4 ac
Q g
® SN54L.S56 (JG) SN74LS56 (JG,P) For chip carrier information,
contact the factory.
1Pin numbers shown on logic symbols are for J, JG, N, and P packages only.
nc — no internal connection.
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57 : logic symbolt pin assignments
60-TO-1 ‘ CTR JG, P PACKAGES
FREQUENCY DIVIDER (6) _ 1 CLKB | 5 CLKA
CLR——— CT=0 27 Vee |6 CIR
r 3 Qa 7 Qg
typical performance (~5) DIVE @ 4 GND |8 Qc
SLocK CLKA —5 4 cro2f—2L oa .
TYPE CLEAR POWER DIV10
FREQUENCY (1} r {7)
“LS57 | 25 MHz HIGH | 85mw | C® P T4 98
cT>4 f——q¢
SN54LS57 (IG} SN54L857 (UG, P)
60 typical performance logic symbolt pin assignments
DUAL 4-INPUT TYPE |POWER | ja—{1L_] & J, N PACKAGES
, 1 1A | 8 20
EXPANDERS 60 4mW | 4p_(2) ) [ e o%]
SNB460 (J) SN7460 {J,N) ‘'H60 6 mwW 1c (3) E 3 1C |10 2Xx
SN54HE0 (J) SN74HBO (J,N) o IS 12) (3 5 T X
‘60 positive logic: D 5 28 [12 11X
X = ABCD when connected to X and X inputs of 2A @ & 6 _2C [13 1D
SN5423/SN7423, SN5450/SN7450, or ) 7 GND |14 Vce
SN5453/SN7453 28 (10)
"HBO positive logie: (6) el =%
X = ABCD when connected to X and X inputs of 2 >__(_9_)_2)-(
SN54H50/SN74HS50, SNS4H53/SN74HS3, or 208
SNS4HS55/SN74HSS
61 typical performance logic symbolt pin assignments
)
TYPE | POWER 1A & J, N PACKAGES
TRIPLE 34NPUT T a . . AT s 2x o
EXPANDERS m 18 EP>——1X |78 | o ix o
108 3 _ic |10 3x =
SN54H61 (J) SN74H61 (J,N) =3
(4) 4 2A [11 3A
positive logic: ) 2A & 5 2B 12 38 CD
X = ABC when connected to X input of 28 i8) E i’—. 2X | 6_2C 13 3C e
SN54HS52/SN74H52 29 7 GND| 14 Vco 3
(11} =
3A & T
18 (12) £ >(10) 3x e
ac (13) o
T Pin numbers shown on logic symbols are for J, JG, N, and P packages only.
nc — no internal connection. ’
] Texas 3-23
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62

typical performance

logic symbott
(1)

pin assignments

4-WIDE AND-OR | TYPE | POWER A & 1 J, N PACKAGES
EXPANDERS ‘H62 | 25 mW 2 T A |8 X
3) 2 B 9 F
SN54H62 (J) SN74H62 (J,N) c & 3 Cc |10 G
D (4) 4 D 11 H
() 5 E 12_1
E o 8 6 X 13 3
Fe—{ & E[ © - 7 GND|14 Vce
ol >N %
11)
H
. (12) &
(13)
, J
6 3 typical performance - logic symbolT pin assignments
HEX CURRENT- [TvpE | POWER |DELAY I J. N PACKAGES FH, FN PACKAGES
SENSING 1 [>200 uAl 2 4y A T8 ey [T me [T e
‘LS63 | 3.3mW ] 21ns Lesd (<50 ga 2 1Y | 8 4A [[2 1A |12 &Y
INTERFACE (4) ==L {3) 3 2y |10 5A 3 1Y |13 4A
GATES 2A IO e v % 2A |11 57 || & 2v |14 5A
3A F————3Y 5 3A |12 6Y § nc |15 nc
SN54L863 (J,FH) SN74LS63 (J,N,FN) an 2 B . =—5v 13 a6 2 16 &v
54100 an___ ey 7 GND|14 Vce|| 7 ne [17 nc
(13) (12) 8 3A | 18 6Y
6A v 9 _3Y | 13 6A
10 GND| 20 vcc
3 64 65 logic symbol, ‘S64T pin assignments
[
‘)
A & | > J. N PACKAGES FH, FN PACKAGES
4-2-3-2 INPUT AND-OR- o an T A 5 Y T T e
INVERT GATES otz 2 E 9 J 2 A (12 ¥
v typical performance 13) 3 F 10 K 3 E 13 J
3 b 4 G 11 8 4 F |14 K
a TYPE | OUTPUT [POWER| DELAY R s T2 ¢ TS KT
c , TOTEM Pl LI 6 1 13 D 8 G |16 B
e S64 POLE 29mW | 3.5ns o - : 7 GND |14, Veel|] 7 ne |17 ne
P-4 © 8 H |18 _C
ses | OFEN  lsgmw | 55 " 9.1 19 0
o n
O COLLECTOR s | ——— 10 GND| 20 Vcc
c - 3 (9} &
a: SN54564 (J,FH) SN74S64 (J,N,FN) i)
) SN54S65 (J,FH) SN74565 (J,N,FN)
logic symbol, ‘S65T
(1) y =
an
B
o2
o113 .
2 =
F_ B N N
s @ =
" (5)
| 8
9 T
3 B}
L)
positive logic: Y = ABCD+EF+GHI+JK
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-24 I TExas
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logic symbolt

pin assignments

B

Product Guide JCH

J, N PACKAGES
DUAL 4-BIT DECADE COUNTER " CTRRIV2 T ICKA] 9 20K
. . 1CLKA —D4s5 + (14) 10 2 10g [10 20g
®  High-drive outputs (Ig| rated at 8 mA/16 mA) cT=0 A 5vee i1 zaR
s 4 CTRDIVS i 3 1R 12 20p
1CLR D 0 2)
typical performance 10g |5 20c |13 10c
CT=0 (13) 6 nc 14 1Qp
(15) cT 10¢
COUNT CLEAR POWER 1CLKB — g 4+ , @ 0 7 205 |15 1CLKB
ND
FREQUENCY DISSIPATION TS 0 le o [6 Yee
60 MHz LOW 180 mW an b ) 2ap FH, FN PACKAGES
2CLR Wb cT=0 10 4 1 nc i1 ne
201K — s 4 cT (5) ZQB 2 1CLKA |12  2CLK
SN54LS68 (J,FH) SN74LS68 (J,N,FN). T2) ¢ 3 10g |13 20g
3 2Qp 4 10p {14 2CR
5 1CLR |15 20p
6 nc 16 nc
7 20¢ |17 10¢
8 nc 18 1GA
S 20a |19 1CLKB
70 GND |20 Vcc
nc —no internal connection
69 logic symbolt pin assignments
DUAL 4-BIT BINARY COUNTER J. N PACKAGES
M CTRDIV 2 1_1CLKA] 9 2CLK
1CLKA ——Dg5 4 (14) 2 10 10 20
iah-dri Q B B
®  High-drive outputs (Igy rated at 8 mA/16 mA} cT=0 10a RS T K
15T (4) CTRDIV 8 4 CR 12 20p
typical performance >4 12 10q 5 20c |13 _10¢
(157 CT=0 (13) 10 6 nc 14 10p
COUNT CLEAR POWER jerke B3, CT @ 0C  [7 _20a_[15_tcike
FREQUENCY DISSIPATION ——— 2 1%p 8 GND [16 Vcc
70 MHz Low 180 mwW D 7) 20 FH, FN PACKAGES
2CLR (_11_)5 T=0 A 1 nc 11 nc
C (10)
@ —— 208 2 TCLKA |12 201K
2CLK >+ (a3 (5) 2q, 3
SN54LS69 (J,FH) SN74LS69 (J,N,FN) . ) ¢ 195 13 208
3] 2ap 4 10p [14 2CR
5 1CLR |15 20p
6 nc 16 nc
7 20¢ |17 10¢
8 nc 18 10a
9 20a [19 1CLKB
10 GND |20 Vcc
nc —no internal connection
.
tPin numbers shown on logic symbols are for J, JT and NT packages only.
nc — no internal connection.
TEXAS
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70 logic symbolT pin assignments
s (131
AND-GATED J-K POSITIVE- PRE B)—b 2S J. N PACKAGES FH PACKAGE
J1 —— 1 nc 8 Q 1 nc 11 nc
EDGE-TRIGGERED FLIP-FLOPS o @ " ® o [Z T s X[z~ (12 a
typical performance = (5) 3 J1 |10 K1 3 CR [13 K
7 12 S 4 J2 |11 K2 4 ) |14 K1
PWR/ | SET- CLK c1 5 J |12 CIK[[5 nc |15 ne
TYPE | fmax FF up | HOLP —E c2 6 G |13 PRE|| 6 J2 |16 k2
(10)
70| 35 MHz | 65 mW |20 nst| 5 nst K1 o & ) o 20|18 VeeQZ fe L1 %
K2 1K — !
1 Rising edge of clock pulse. X (LIS s 0 19 FRE
R 10 GND| 20 Vcc
| Falling edge of clock pulse. o] 2 s~ 2R
SN5470 (J,FH) SN7470 (J,N) ) ] -~ ¢
positive logic: J=J1J2J _
K=K1K2K _
If inputs J and K are not used, they must be grounded.
Preset or clear function can occur only when the clock input is low.
71 logic symbol, ‘H711 pin assignments, ‘H71
“H71: AND-OR-GATED J-K MASTER- 7R BL I 5 NPACKAGES |
a = 1 JiAa| 8 @
SLAVE FLIP-FLOPS WITH PRESET J1A @ & 2 5 5 XA
typical performance s 3) —-_— 14 3 J2A |10 K1B
owrs T SeT J2A @) A_©® o [T KzA
TYPE | fmax " | HoLD 28 e 5 PRE [12_Kz8
FF uUpP CLK c1 8 = |6 Q 13 CLK
; () IP=~— 0 [7 G |14 Voo
H71 | 30 MHz [ 80mW | Onst | Onsy K1A o & | >
“L71 | 30 MHz |38 mW |0 nst | Onst kig 49
1 1 1K
K2A
t Rising edge of clock pulse, K28 n2 |
' | Falling edge of clock pulse.
: ) positive logic: J = (J1A-J1B)+(J2A*J2B)
SN54H71 {J) SN74H71 {J,N) K = (K1A-K1B}+{K2A-K28B)
av) b ——_— e e, e e e, e, — - — -
-
8- L71: AND-GATED R-S MASTER- pin assignments, ‘L71
SLAVE FLIP-FLOPS WITH PRESET -
c J. N PACKAGES
o AND CLEAR logic symbol, ‘L71% T nc [ 8 Q
r+ (3 2 CR| 9 A1
o SN54L71 (J) PRE —I=§ 3 s |10 R2
$1 (3) Y 4 s2 [11 R3
E_ s2 (a) 1 5 S3 [12 CLK
Q s3 © 9 (8) a 6 Q 13 PRE
@ (12) 7 GND|14 vcc
CLK c1 ©) -
1 9 = N SN
R2 o) 1R
R3 an
R 2~y
;;ositivs logic: R=R1'R2'R3
S =51'52'53
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-26 I Texas
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12

logic symboit

{13)

pin assignments

Q
2
3
o
-
Q
=3
=]
(=]
T
o.

AND-GATED J-K MASTER-SLAVE PRE (3—,—1> S ; -'~“"A°“:‘°‘: — "“"‘;‘Gic
nc
FLIP-FLOPS WITH PRESET AND CLEAR Y & e X 7w [z @
typical performance 2 | n (8 3 J1_[10 K2 [[3 CIR|13 K1
pwr/ | SET- 3 e COpb——0Q 332 {11 _K3 |4 1|14 K2
TYPE | fmax HOLD CLK ~———C1 5 J3 |12 CLK||6 nc |15 nc
FF up v @ = S bt8lg [5G [13 PRE[[6 Jz [16 K3
‘72| 20MHz | 50 mW |0 nst | Ons¢ Kz 4o 1K ‘[7_oenof14 veell? n; :Z o
’ 11 8 J
H72 | 30 MHz | 80 mw [0 nst | Onsy K3 !2)’_ 5 i FE
‘.72 | 3MHz [38mw | 0nst | Onsy GiR 2R 70 GND |20 Vec
1 Rising edge of clock pulse. positive logic: J =J1-J2-J3; K1-K2°K3
4 Falling edge of clock pulse.
SN5472 (J,FH) SN7472 (J)
SNB4H72 {J) SN74H72 {J)
SN54L.72 (J)
73 logic symbol’ 73, ‘H73, 73t pin assignments
DUAL JK FLIP-FLOPS 1 ::?’ i 02 o 3, N PACKAGES
WITH CLEAR 10LK a 1 1ok 8 20
(3) 1K (13) 2 1CR[ 9 2a
typical performance _1_'5 2) 9P~ 10 3 1K |10 2K
PWR/ | SET. 1CLR-(T'> L 4 Vec 11 GND
- —_— (9) 5 2CLK[12 1Q
TYPE | f, HOLD 2 Q
max F-F up 2CLK ((5)1 L ] 2 6 2CLA[13 10
10
‘73 [20MH W 1 Qe — | 8) = 7 2J |14 1J
z| 5m O nst| Ons} .i e o= 20
‘H73 |30 MHz [ 80 mW | O nst| Onsi 2CLR ——i>n
‘L73 | 3MHz [3.8mW | Onst| Onsy togic symbol, ‘LS73At
‘LS73A | 45 MH. w |20 ns| 04) .
z|10m Onsi v (1) . _—‘]2—) 10 For chip carrier information,
1 Rising edge of clock pulse. 1cLk _bm pc1 contact the factory.
X R 13) =
{ Falling edge of clock pulse, l( @ 1K ~ {13) 13
1CLR —>{ R
SN5473 (J) SN7473 (J,N) 2 (7) (9)
SNB4HT73 (J) SN74H73 (4,N) ) —— 20
SNS4L73 () ST
SNB4LS73A (J SN74LS73A (J,N) K © —] . B8 .5
2CLR ——I>»f
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TeExas 327
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7 4 logic symbolt pin assignments
) o e (4) -
DUAL D-TYPE POSITIVE-EDGE- 1PRE E!T—h s (5) 12 J, N PACKAGES FH, FN PACKAGES
1CLK ——b C1 —— 1 1A 8 28 [ nc 11 ne
TRIGGERED FLIP-FLOPS WITH D 2} T 6 .= 2_1D 9 2a 2 1CLA[12 20
PRESET AND CLEAR o el g P~ 10 3 _1cik|10_2pRE[| 310 [13_ 20
. ~ . (10 4 1PRE |11 2ctk|[ 4 1CLK]14  2PRE
2PRE mb‘ 9 50 5 10 [12 20 |5 nc_ [15 nc
2CLK W—> 6 10 |13 2CLA|| 6 1PRE[16  2CLK
2D ———— 8) = 7 GND |14 Ve 7 nc 17 nc
26tr A3l 20 8 _10_[18_20
9 13 _[19 2TR
typical performance 70 GND |20 Vcc
PWR/ SET-
TYPE fmax HOLD
max F-F up
‘74 25 MHz 43 mW 20 ns! 5 nst
‘ALS74 50 MHz 6 mW 15 nst O nst
‘AS74 125 MHz 26 mW 45nst Onst
‘H74 43 MHz 75 mW 156 nst 5 nst
‘L74 3 MHz 4 mW 50 nst 15 nst
‘LS74A 33 MHz 10 mW 20 nst 5 ns!
‘S74 110 MHz 75 mwW 3 nst 2 nst
t Rising edge of clock pulse.
SN5474 (J,FH) SN7474 {J,N)
SN54ALS74 (J,FH) ~ SN74ALS74 (N,FN)
SN54AS74 (J,FH) SN74AS74 (N,FN)
SN54H74 (J)) SN74H74 (J.N)
SN54L74 (J)
SN54LS74A (J,FH) SN74LS74A (J,N,FN)
SN54S574 (J,FH) SN74574 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N paci(ages only.
nc — Qo internal connection,
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7 5 logic symbolt pin assignments
(2) {16}
4BIT BISTABLE LATCHES ® D WS AT e
typical performance lczc‘m al ( 110 2 1D |10 3Q
ouT- TOTAL ' @ 1o b g:: = 3 20 pt sa
TYPE DELAY 2 . 0 22 7 3CA4C|1Z GND
PUTS POWER 304130 10 54 5 Vec (13 16.2C
‘75 | Q.8 | 15ns |160mW sc.ac 0§83 >—“—;’-36 5 3 [14_ 28
75 | Q7 | 30ns | somw o o —la [T T
1575] Q@ | 1ins | 32mW 4P 0 “a
For chip carrier information
SN5475 {J) SN7475 (J,N) ‘
, f .
SNB4LT5 U,) contact the factory
SN54LS75 (J) .SN74LS75 {J,N)
/
76 logic symbol, 76, ‘H761 pin assignments
)
DUAL J-K FLIP-FLOPS WITH 1PRE “—)-b S s J.N PACKAGES
PRESET AND CLEAR b B i S N
1CLK n__ c 2 1PRE [10 20
typical performance 1k 418 1K ] UL 3 ICR[1_2Q
PWR/ | SET o g SSRUN L
f - D o 5 Vcc |13 _GND
TYPE max FF | up HoL! 2PRE ‘-9)—5 w) 6 2CiK |14 10
‘76 | 20MHz | 50mW [ Onst [ onsi 26 M2 7 2PRENS 1a
‘H76 30MHz | B0mW | Onst | Onsi 20LK 2 TR 1k
2« 02 L 3
‘LS76A | 45 MHz | 10 mW |20 nsé | O nsl 2R @) For chip carrier information,
A T contact the factory.
1 Rising edge of clock pulse. logic symbol, ‘LS76A
{ Falling edge of clock pulse. 1PRE (_b” [s g
4) (15)
u = 10 =
SN5476 (3} SN7476 (,N) i =
M I
SN54H76 (4] SN74H76 (J,N) T ) (G
SN54LS76A (J) SN74LS76A (J,N) KK P~ 1d
1CLR '—b R t;
re ] 3
2 {9) (11
© n T
20LK Db (=]
21 112 | n,_-
tn &
t Pin numbers shown on logic symbols are for 4 and N packages only.
nc — no internal connection.
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77 logic symbolt pin assignments
4-BIT BISTABLE LATCHES 1042, ) (14) J, N PACKAGES
typical performance (12) c1 ] —1a 110 8 4Q
’CﬂcE e} "3 2 20 9 3a
| OUT- I peay|TOTAL 02 1o ——20 3 acac[ 10 no
PUTS POWER D (5) 3D @ 4 vecc [ 11 GND
Q 15ns {160 mW . ca 3Q 5 3D 12 1C2C
Q| 30ns | BomwW eyl ) § 40 {19 29
Q | 10ns | 35mw w8 lp 40 |7 ne 1414
SN5477 (J)
SN54L77 (J)
SN54LS77 (J) For chip carrier information,
contact the factory.
78 logic symbol, ‘H781 pin assignments, ‘H78
(9) [ J.N PACKAGES |
DUAL J-K FLIP-FLOPS WITH oLk ¢ LSS
PRESET, COMMON CLEAR, AND CLR R o5 ¢
COMMON CLOCK 1PRE %& s @ 3 18 [10_2pre|
. — 4 1J |1t 2]
typical performance u o] u i3 5 =76 T2 o
1K .
PWR/ | SET- opre 10 6 20 |13 TPAE]
TYPE | fmax e | up HOLD ) 18 .q 7 GND| 14 Vo
s 2] — - (5) —
‘H78 | 30 MHz | 80mW | 0nst | Onsy ok B 7 2
‘L78 3MHz |38 mwW| Onst| Onsy logic symbol, ‘L781
‘LS78A | 45 MHz | 10mW |20 nsi | O ns} m -
CLK C . -
5 pin assignments, ‘L78, ‘LS78A
t Rising edge of clock pulse, . CLR 5 R ]
4 Falling edge of clock pulse, == (2) J. N PACKAGES
SN 1PRE (3) s 2023 44 1_ClK |8 20
54H78 (J) SN74H78 (J,N) 3 wa 1 S22 2 1PRE| 9 28
SN54L78 (J) 1K | 1K 3 1 [10 2
SN54LS78A (4) SN74LS78A (J,N) e 8 sy ®) 2 Voo |11 GND
10) K 20 5 ClR |12 10
2) m——— - 9) = o e
x 2 1P~ 20 6 2PRE|13 10
7 _2K_|1a 1K
logic symbol, ‘LS78At
CLK il c
&R 8) R )
@ For chip carrier information,
1PRE =g {13) 10 contact the factory.
1y i S
1K :;:’ 1K
2PRE . (8)
2] ao | (9) 22
@ P~z
2K
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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GATED FULL ADDERS
typical performance

TYPE CARRY | ADD | POWER
TIME | TIME | PER BIT
‘80 105ns | 52 ns| 105 mW

logic syml:cnlf
(8)

SN5480 (J,FH) SN7480 (J,N)

NOTES: 1. A = A + A* + A1:A2, B =

Be + B +81-82

2, When A* isused as an input,
A1 or A2 must be low.
When B* is used as an input,
B1 or B2 must be low,

3. When A1 and A2 or B1 and
B2 are used as inputs, A* or
B*, respectively, must be

open or used to perform dot-

AND logic,

pin assignments

Al & 21 z J. N PACKAGES FH PACKAGE
A2 {9) 1 B* 8 Al 1 nc 11 nc
2 Bc 9 A2 2 B'. |12 A1
Ae_{10) o P 3 Co [0 A |[3 BC. |13 A2
5 4 Th+1|11 AC || 4 Cn [14 A"
——-—l- z 5 I 12 B1 5 nc 15 nc
Ac 1) 6 13 B2 6 Cn+1|16 AC
7 GND |14 Vce 7 nc 17 nc
B1 (12) & >1 8 18 B1
pa W13 (6 = 9 : |is B2
W 10 GND |20 Vee
B'—E - a
Be 2 o
¢, 3 @) =
n————1CI COJ Cn+1

82

logic symbolT

pin assignments

2-BIT BINARY FULL ADDERS z J. N PACKAGES
a2 o 54 T3 [ 8 e
typical performance (14) O}P E{ “12) 2 A1 3 ne
CARRY | ADD | POWER Az ! ! =2 3 81 [10 C2
TYPE g3 1, 4 Vcc|11 GND
TIME | TIME|PERBIT T
(13) Q (10) 5 Co |12 12 '
‘82 | 145ns | 25ns| 87 mW 82 1 cof——¢c2 6 nc /|13 B2 @ )
5) 7 14 A2
SN5482 (J) SN7482 (J,N) co— e = :
(]
| T
For chip carrier information, :
contact the factory. (D
)
Q
3
o
83 togic symbolt pin assignments e
4-BIT BINARY FULL ADDERS a1 4, z A PRCKAC o
WITH FAST CARRY ‘ A2 :8: . 0—%21 5 5B [10 A1
typical performance A3 3 —2x2 3 A3 |11 B
a4 z 2 _ . 4 B3 [12 GND
Tvpe | CARRY [ ADD | POWER JTITI ¢ N I 5 Voo |13 €O
TIME | TIME | PER BIT a2 7 6 12 [14 C4.
‘83A | 10ns | 16ns| 76 mw gz 4 Q ; izz :Z z:‘,'
‘LS83A| 10ns | 15ns| 24 mW Ba 418 |5 coﬂ_u
SNB5483A (J) SN7483A (J,N) co—13 fcy For new chip carrier designs, use 'LS283 or 'S283.
SN54LS83A (J) SN74LS83A (J,N)
t Pin numbers shown on logic symbols are for J and N packages only.
nc¢ - no internal connection.
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8 5 logic symbol, ‘85, ‘LS85, ‘585t pin assignments, ‘85, ‘LS85, ‘S85
4-BIT MAGNITUDE comp J. N PACKAGES FH, FN PACKAGES
Po—“-'l’— Y 1 Q3 9 Qo 1 nc 117 nc
COMPARATORS py 112 2 _P<Gin_ |10 PO Z_a3 72_a0
typical performance p2 13 P 3 P=Qin |11 Q1 3 P<Qin |13 PO
(15) 4 P>Qin [12 P1 4 P=Qin [14 Q1
Typg | COMPARE POWER PQT 3 P<a _‘7'__P<0 5 P>Qout (13 P2 5 P>Qin_| 15 _P1
TIME p<a @ < 6 P=Oout|14 02 6 nc 16 nc
‘85 21ns [275 mW P=Q m - p-a -8 pq 7 P<Qout |15 P3 7 F>Qout | 17 P2
: P> 5 8 GND |16 Vcc 8 P=Oout| 18_Q2
L85 82ns 20 mW - a0 (9) 5 P>a L & P>Q 9 P<Qout [19 P3
‘LS85| 23.5ns 52 mW al (11) 10 GND 20 Vce
'S85 11.5ns [365 mW a2 {14} Q
(1)
SN5485 (J,FH) SN7485 (JN) Q3 — 3 . : P
SN54L8S (J) ) - " Pin assignments, ‘L85
SN54LS8S (J,FH) - SN74LS85 (J,N,FN) !ogic symbol, ‘L85 J,N PACKAGES
SN54S85 (J,FH) SN74s85 (J,N,FN) 1 Q2 9 Q1
comp 2 P2 70 PO
{10) 4
PQ ——4 0 3 P=Qout}11 QO
PSRULII B 4 P>Qin |12 P<Qout
P2 (2) § P<Qin |13 P>Qout
(15) 6 P=Qin [14 Q3
' (5) 2 pab2_pca [7 P 15_P3
p<a o 1° @ 8 GND |16 Voc
P=Q ] = P=Q e P=Q
p>a —4L (13)
(11) P>Q p—=—— p>Q
Q0 —— 0
(9)
Q1 —— a
Q2 (1
31413
86 _ typical performance logic symbol, ‘86, ‘ALS86, 'LS86, ‘S86T pin assignments, ‘86, 'ALS86, 'LS86, 'S86
QUADRUPLE TYPE POWER | DELAY 1wl =1 3 J. N PACKAGES FH, FN PACKAGES
2.INPUT 86 150 mW | 14ns 1B 2 —— T 1A [ 8 3 || 1 nc 11 no
- ‘ALS86 2 © 2 18 | 9 3A |[ 2 1A [12 3y
EXCLUSIVE- ‘L86 15 mW. 55 ns ] . p—_—ay 3 1y [10 3B |[3 8 [13 3A
OR GATES 'LS86 30 MW 10 ns o 4 2A |11 4y || 4 1Y |14 3B
"S86 250 mW 7 s ) (L 5 28 (12 4A || 5 nc |16 nc
3B "2 6 2Y |13 4B 6 2A [ 16 a4y
SN5486 (J,FH) SN7486 (J,N) 4A ] {11} ay 7 _GND} 14 Vec)| 7 ne |17 nc
SNB4ALS86 (J,FH) SN74ALS86 (N,FN) 48 ——— 8 28 |18 4A
SN54186 (J) logi 9 2v |19 48
ogic symbol, ‘L86T
SN54LS86 (J,FH) SN74LS86 (J,N,FN) O ymbol, 86 70 GND| 20 Vec
SN54S86 (J,FH) SN74586 (J,N,FN) 1A T =1 (3) v
18— I ,
in assignments, ‘L86
2A (s} @ P g
Prp — 2v J. NPACKAGES
(8) 1 1A | 8 3a
A ]
3 (9 _“_“’. 3y 2 1B 9 38
38 5 3 1Y 10 _av
aA a3 on Ly 4 2Y |11 ay
a5 5 2A [12 4A
6 28 |13 48
7_GND |14 vVge
positive logic: Y =A (D B=AB + AB
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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87 typical performance logic symbol" pin assignments
(8)
4-BIT TRUE/ TYPE | POWER *[DELAY 8 ™ G2 - J.CN PACKBAGEBS
COMPLEMENT, [ 'H87 [ 270 mW [ 14ns | © 2 " @ 2 A1 |9 v3
ZERO/ONE Al = 2 1 3 T Y1 3 vi_[10 A3
A2 Y2 4 nc 11 nc
ELEMENTS Az (10 (9) 3 5 A2 [12 Ya
SN54H87 (J) SN74H87 (J,N) ag 213 02 vy 6 Y2 113 A4
7 GND |14 Vce
88 logic symbolt pin assignments
ROM 32X8 J. N PACKAGES
256-BIT READ-ONLY A0 (10 o AQ :1: al ; g; 12 (:g
MEMORIES PORILLL | AO 2 a2 : = oA
) A2 (12) Al AQ (3) 03
typical performance 13) 31 @) 4_a4 12 A2
A3 —med A . Q4 5 05 13 A3
Tvpe | ADDRESS [ ENABLE | POWER " _:'_‘3._ 4 AQ ___(i’) s e o lu M
1 6
TIME TIME PER BIT 3§ —I EN AQ‘_E—) a6 5o | 76 vag
‘88A | 26 ns 22 ns 1.1 mW AQ_EW
. AOb——— a8
SN54488A (J) SN7488A (J,N)
89 logic symbol? pin assignments 3
R RAM 16 X 4 J. N PACKAGES
64-BIT READ/WRITE oL 0 T &3
MEMORIES ap 150 o [2 ME [10 D3
typical performance A2 (14) AE 3 WE |11 04 _8
(13) 4 D1 12_D4 o—
Type | ADDRESS | ENABLE | POWER A3 3 5 G1 |13 A3 =1
ME —=-f 1C2/G3 6 D2 |14 A2
1
TIME TIME | PER BIT wE B 61 T (O
‘89 32 ns 30 ns 5.9 mW @ - 8 GND |18 Veo -
D1 1 >1 = (3]
SN7489 (J,N) T ] © B & 5
: (6) - — (7) a2 Nl © ]
(10) 9 &, o]
(12) a1 = >
D4 Q4 ﬂ.
. \
t Pin numbers shown on logic symbols are for J and N pack:\ages only.
nc -- no internal connection,
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logic symbott

pin assignments

& CTR J. N PACKAGES
DE(.ZADE COUNTERS RO} (2) T eka ] & 6g
typical performance Rotz1=2. cr=0 2 Ro| 9 Qg
COUNT TOTAL 16) = 3 RO@)10 GND
TYPE CLEAR R9(1)}——— 4 nc |11 Qp
FREQUENCY POWER RoL2) 7 23 5 Voo |12 Ca
‘90A 32 MHz HIGH | 160 mW 6 R9(1)[13 nc
‘190 3 MHz HIGH 20 mW T 7_R92)[14 ckA
{14 Div2
‘LS90 32 MHz HIGH 40 mW CKA- + (12) a
¢ — A
SN5490A (J) SN7490A (J,N) F 3CT=1
SN54190 (J) DIVS (9)
SN54L890 (J) SN74LS90 (J,N) ?QB
cke—llesps Y %
2 (1)
4-3cr=4 ——ao
For new chip carrier designs, use ‘290 or 'LS290.
91 logic symbolt pin assignmer;ts
SRG8 J. N PACKAGES
8-BIT SHIFT REGISTERS cLx 19 1/ (13) an T e
typical performance g 111 Py L, (14) a 2 nc 9 CLK
12) 0 H 3 nc_ |10_GND
SERIAL A —=— . T
SHIFT TOTAL ne
TYPE DATA 5 Vec [12 A
: FREQUENCY INPUT POWER 5 e 13 an
7 nc_ {14 _QH
‘91A 10 MHz GATED D| 175 mW
3 ‘La1 3 MHz GATED D|17.56 mW
‘LS91 25 MHz GATED D| 60mW
SN5491A (J) SN7491A {J N} Far chip carrier information,
E SN54L91 (J) contact the factory.
(o] SN541LS891 (J) SN741.591 (J,N)
Q.
c
g 92 logic symbolt pin assignments
® DIVIDE-BY-12 COUNTERS (6) & CTR J. N PACKAGES
c typical perf Row ‘ cfso 1 CkB | 8 Qp
= ypical performance RO(2) (N 2 nc 9 Q¢
% TYPE COUNT cLear | TOTAL 3 nc {10 gND
4 nc n B
FREQUENCY POWER ka8 DIV2 (12) 5 Vez 112 Ga
‘92A 32 MHz HIGH | 160 mW & RO(1)]|13 nc
‘LS92 | 32 MHz HIGH | 39 mwW DIv3 ) 7_RO2)|14_CKA
cke—londs o cr - ——0p
SNB5492A (J). SN7492A (J,N) iza (L] oc
SN54LS892 (J) SN74L892 (J,N) —_ DIV2 (8)
- a+ Qp
For new chip carrier designs, use "'L$292.
t Pin numbers shown on logic symbols are for J and N packages only.
nc -- no internal connection.
3-34
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93 logic symbol, ‘93A, ‘LS93% pin assignments, ‘93A, 'LS93
4-BIT BINARY COUNTERS . @ & CTR J. N PACKAGES
typical performance RO(1) cT=0 1 CkB |8 Qc !
(3) 2 _ROM| 9 ap
TYPE COUNT CLEAR TOTAL RO(2) 3 RO(2)[10 GND
FREQUENCY POWER =3 ‘; y :; gD
'93A | 32MHz__| HIGH |160mw | cka—¥mb. 92 _on S
‘L93 3 MHz HIGH 20 mW DIVE (9) N 7 _nc_ |14 CKA
‘Lse3 | 32MHz | HIGH | 39 mw m PR
CKB w2, cT ——ac
SN5493A (J) SN7493A (J,N) F 2 an ap
SN54L93 (J)
SN54LS93 (J) SN74 . . N
LSS3 (IN) logic symbol, L93% pin assignments, ‘L93
. & CTR
1) J. N PACKAGES
Ro(n 1] cT=0 7_RO(1)] 8 CKB
Ro(z1—2 2 RO(3)| 9 Qp
3 nc 10 Q¢
4 Ve [11 GND
cka Mg, DV2 03 o5, [5 ne 12 o
6 nc_ |13 0a
pivs 0 9 Qg 7 nc 14 CKA
(10
cka ik, cT L———QC
) I
For new chip carrier designs, use '293 or 'LS293.
94 logic symbolt pin assignments
4-BIT SHIFT REGISTERS s SRG4 J. N PACKAGES
1 P1A 9 Q
(DUAL ASYNCHRONOUS e LICRETRCT
PE2 G2 0_CLR ®
PRESETS) ‘ (10) 3 PiC |11 P2D
typical performance CLR (8) Rc 4 PID 112 GND E
SERIAL CLK .>| 3> 5 Vce (13 P2C 3
SHIFT async | ToTaL | ser <30 6 pe1 [1e Pas (V)
TYPE | crequency | PA™ | cLear |power | P1a -2 s e -
INPUT p2a 18| o 8 CLK |16 P2A s
‘94 10 MHz ) HIGH [175 mW | pis 25 =]
pag 141 25 =]
o
SN5494 (J) SN7494 (J,N) PI1C (3) e
poc 12 [«
pip L e o
pop 1 —— ap
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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95 logic symbol, "95A, 'AS95, ‘L9581 pin assignments, ‘95A, ‘LS95B
4-BIT SHIFT REGISTERS © SRG4 J, N PACKAGES FH, FN PACKAGES
MODE M2 [LOAD] 1 SER | 8 CWK2[{ 1 nc 11 nc
{PARALLEL IN/PARALLEL OUT, | I M1 [SHIFT] TR 5 kil 2 ser Tz cikz
SHIFT RIGHT, SHIFT LEFT, cLK1 (9)_p b 1031 - 3 B 10 Qp 3 A 13 CLK1
SERIAL INPUT) (8) 4 C 11 ac {[4 B 14 Qp
CLK2 —5'2‘2“ 5 0 [12 0p [|5 nc_ 15 nc
SER (1) D “13) 6 MODE[13 Qp 6 C 16 Q¢
typical performance A {2) . p———— Qp 7 GND 14 veell[ 7 ne 17 nc
RIA] @ __F 12) 8 0 |i8_0g
TYPE SHIFT SSATAL TOTAL B = un o8 - 3 _MODE[19 0a
FREQUENCY POWER ¢ ] o ¢ 10 _GND [0 Vec
INPUT D ———i l—— op
‘95A 25 MHz b 195 mwW logic symbol, L95t pin assignments, ‘L95
‘AS95 RG4
" J, N PACKAGES
L95 3 MHz D 19mW | mope (ﬂE M2 [LOAD] TSR 18 oKz
‘LS958 30 MHz D 65 mW , M1 [SHIFT) 7 8 3 o
ekt 2l 1ca1 3 ¢ o ac
CLK2 (8) p b 2c4 4 Vec [117 GND
SN5495A (J,FH) SN7495A (J,N) o - r 5 O 12_Qs
SN54AS95 {J,FH) SN74AS95 (N,FN) SER 3D 113) 6 _MODES Oa
(14) 40 QA [7 cKif14 A
SN54L.95 (J) AD 12)
SN54LS958 (J,FH) SN74LS95B (J,N,FN) ST o) OB
c o &
o 48 ‘ oo
9 6 logic symbolt pin assignments
5-BIT SHIFT REGISTERS SRGS J. N PACKAGES
3 typical perf &R M R T CK | 9 SR
ormance
CLK :': ci—» ; BA :? gE
8 D
TYPE SHIFT SE:LAAL ASYNC | TOTAL PE Gz C 4 C 12 GND
") FREQUENCY cLear {power | ser 25 (15) 5_Vvce [13 Gc
- INPUT A {2) 28 j——— Qp 6 D 14 Qg
(] ‘96 10 MHz D LOW | 240 mwW b 13 = 1 e 7 E_ |15 Qa
g— ‘Lo 5 MHz D LOW | 120mW o & ™ 3 QB 8 PE_[16 CIR
0 ‘LS96 10 MHz o] Low 60 mW D {6) (11) Og
-, ) (10}
SN5496 (J) SN7496 (4,N) E— —— Qe
G) SN54L96 (J) For chip carrier information,
[ - SNS54L596 (J) SN74LS96 (J,N) contact the factory.
g‘ 97 logic symbolt pin assignments
SYNCHRONOUS 6-BIT [ w] J. N PACKAGES FH PACKAGE
64 1 B1 9 CLK 1 nc [ 11 nc
BINARY RATE MULTIPLIERS oLk 2L 210 s ey
typical performance & y 3 BS 11 ENin 3 B4 13 STRB
(10) G1 480 12 UNITY/cas[[ 4 Bs 14 ENin
TYPE | POWER |FREQ* 5"‘035'(# ®) 5 2 73_CLR 5 80 | 15 UNITV/CAS
‘97 | 345 mW | 32 MHz ENABLE ———F>f G2 P———— z 6 v 1482 5 nc_ | 16 nc
uniTy/cas S22 mnd v3 © 7 Enowt| 15 B3 7z |17 oA
# Maximum ciock frequency CLR .F%)_ cT=0 I—Y 8 GND |16 V¢ 8 Y 18 B2
4 (7} § ENout| 18 B3
SN5497 (J,FH) g0 - 0) . 2CT-63 P ENABLE 10 GND | 20 Vec
SN7497 (J,N) 81
(14)
52 Yim) 1
83 =1 [ trarey
e 2 |} J
a5 & &
1 Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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. 9 8 togic symbolt pin assignments
MUX J. N PACKAGES
4-BIT DATA SELECTOR/ ws @ o T s ws
STORAGE REGISTERS cLk .10 c2 2 A1 [10 ClK
typical perf 3 81 |11 Qp
Ypica periarmance a2 B s % B2 |12 DI
' Azt Ji%p ———0a 5 C1 [13 G
TYPE FREQUENCY POWER B1_3) o 6 C2 |14 Qp
@ |~ .0 7 Dz (15 Qa
‘L98 3 MHz 25 mW 37—(-5-)— 8 GND |16 Vce
Cl— (13)
SN54L98 (J b———
o1..12_| (331
p2_{7)
9 9 logic symbolt : ‘pin assignments
4-BIT BIDIRECTIONAL TG
4 J. N PACKAGES
UNIVERSAL SHIFT REGISTERS
MODE JE" M2 [LOAD] : 1A 9 CLK2
typical performance M1 [SHIFT] 2 J _po o
oLk LB e S L L)
SERIAL o) Tc_[17_ac
Type| SHIFT oaTA | TOTAL CLK2 =B 2cq 5 Voo [13_GND
FREOUENCV INPUT POWER R 2) o . : SODE:: gB
P 3 = {16) 15 A
L99 3 MHz J-K 19 mW KF& 3K —— aa e CXxi[i6 %
SN54L99 (J) A e (1)
B 4D op
(4) (12)
c —
® (10) o
[} P
| ST )
©
—
3
-
. Q
10 0 - logic symbol't pin assignments _g
8-BIT BISTABLE LATCHES 23) SN PACKAGES o
typical performance ) 10_'.2_1_——7 T nc ]13 nc 1
TOTAL 10142 Lo |5} 101 2 101114 nc Q.
TYPE [DELAY 102434 Y 3 _t2l15 203
POWER 13 (22) (9) 143 4 102] 16 2D4
: 5 1Q1| 17 204
100 | 15ns 320 mW 1pa=21 200 ;04 75203
SN54100 (J) SN74100 (J,N) 7 GND| 19 103
DY LI o 8 201]20 104
- 9 202]21 1D4
20’—‘%—10 ‘—:::201 fo 20222 103
2p2-410L ] 202 7 201 [23_1C
203415} {18) 503 12 2C |24 Vog
204161 | 7 204
For chfp carrier infovmatior;,
contact the factory.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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101

AND-OR-GATED J-K NEGATIVE-EDGE-
TRIGGERED FLIP-FLOPS WITH PRESET
typical performance

SET-
TYPE | fmax | PWR | 7 |HOLD

‘H101 | 50 MHz | 100 mW |13 nsl | O nsi

{ Falling edge of clock pulse
SN54H101 (J) SN74H101 (J,N)

logic svmbolf

pin assignments

pre 2 S J. N PACKAGES
YL = T A8 O
e 2 ' 2 JIB} 8 KIA

3) ] u 3 J2A [10 KiB
J2A @ 6 o [ 28|17 _xk2a
J2B = 5 PRE (12 K2B
cLK %’.b>c1 L@ - [6a 7o
k1a 2 " S 7 GND |14 Vec
KB (10)

- 1K

K2A (11)
K28 (12)

positive logic: J = {JTA -J1B) + (J2A - J2B)
K = (K1A:K1B)+ (K2A - K2B)

102

logic symbolt

pin assignments

'3-38

= (13)
AND-GATED J-K NEGATIVE-EDGE- PRE — N PACKAGES
nc
TRIGGERED FLIP-FLOPS WITH n (4) & 2 CtR | 9 K1
J2 1
PRESET AND CLEAR " (5) (8) a |22 1o k2
typical performance 12} 4 J2 111 K3
typica’ performa CLK i(;':'>°1 © _ |5 93 |12 o«
SET- K1 & F~— 3 (6 a |13 e
TYPE| fmax | PWR |° " |HOLD K2 A0 1K 7 eno 14 Voo
a1
‘H102 [ 50 MHz {100 mW |13 ns4 | 0 ns} 2
. CLR —D™ R
| Falling edge of clock pulse
SNBAH1 positive logic: J = J1:J2-J3
02 (J) SN74H102 (J,N) K - Ki-K2. K3
10 3 logic symbolt pin assignments
4 J, N PACKAGES
DUAL J-K NEGATIVE-EDGE- b g” 12 10 e
1cLK —Ebcr —
TRIGGERED FLIP-FLOPS (3) 2 1CIR| 9 2a
WITH CLEAR L b (13) 15 [ K [0 =
typical performance 1CLR 7) R 4 Vee |11 GND
p 25— © L, [E 20Kz 10
PWR, SET- £~ _ 6 2CLR[13 1a
TYPE| fmax ! HOLD T P 7 20 |14 14
FF | up x 2 L ® =
“H103| 50 MHz | 100 mW [13 nst | O nst 2GR Sl
| Falling edge of clock pulse
SN54H103 (J) SN74H103 (J,N}
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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1 u 4 logic symbolt pin assignments
FRE 2) p s J. N PACKAGE FH PACKAGE
AND-GATED J-K MASTER-SLAVE 1K 8 Qa 1 NC 11 NC
FLIP-FLOPS & 2 PRE { 9 CW [{2 &K 120
n 3 Ki_| 10 K2 |[3_ PRE | 13 CIK
typical perf {5) 4N 11 K3 4 K1 14 K2
ypical periormance J2 12 N} ) 5 J2 12 J3 5 NC 15 NC
SET- J3 l——Q 6 Q 13 CLR 6 J1 16 K3
TYPE PWR HOLD 7 GND | 14 vee |{7  nC 17 __NC
e " 8 Jz | 18 13
‘104 75 mW | 10 nst { O nst JK s a 19 CLR
& 10 _GND | 20 Vcc
SN54104 (J,FH) SN74104 (J,N) K1E)— b (81 a
(10 K
K3 (11
ok 2 _Jes
&R (13), B
positive logic: J = J1+J2.J3
K = K1.K2.K3
105 logic symbolt pin assignments 3
PRE 12) S J. N PACKAGE FH PACKAGE
AND-GATED J-K MASTER-SLAVE ! % 8 2 1 NG L 11 N
2 9 LK 2 K 12_Q
FLIP-FLOPS n_1 & 3_Ki 0_ K2 3 _PRE | 13 CIK (V)
33 (5} p 4 a1 11 K3 4 K1 14 K2 :g
typical performance (12) (6) 5 J2 12 J3 5 NC 15 NC =
J3 — ——a 6 Q 13 _CR |8 0 16 K3 (&)
T SET- 7 GND | 14 Vec || 7 NC 17 NC
TYPE PWR HOLD m 8 12 18 J2 bvd
up JK s a 9 CR (2}
‘105 | 85 mW | 10 nst | O nst & 70__GND | 20 Voe _g
K {3) . (8 a °
SN54105 {J,FH) SN74105 (J,N) .ﬁ(w) 4
(11) o.
K3 —
CLKEL—- c1
c—LR”alﬁ R
positive logic: J = J1+J2¢J3
K = K1.K2.K3
tPin numbers shown on logic symbols are for J and N packages only.
NC — no internal connection.
I Texas 3-39.
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10 B logic symbolf pin assignments
(2)
DUAL J-K NEGATIVE-EDGE 1PRE Z—E{s 2. N PACKAGES
1 (.4)._. 1 .ﬂu} 1 1CLK| 9 2J
TRIGGERED FLIP-FLOPS WITH RTINS TP o 25
PRESET AND CLEAR 1K (16) 1K (14} 7@ 3 1TIR[11 20
. " 4 1J |12 2K
.typlcalperforrnanoe 1CLR %& R 5 Voo |15 GND
PWR/ | SET- 2FRE —D o € 2CiK|14 10
TYPE | frmax er | up |HOLD 2 9 | IERLLIEPYY [7 _2PAE[15_1a
26LK (6) oo b . 8 2CLR[16 1K
H106 | 50 MHz | 100 mW |13 ns} | O nsi 2 (12) 1o =
4 Falling edge of clock pulse TR 8l
SN54H106 (J} SN74H106 (J,N)
107 logic symbol, *107% pin assignments
DUAL J-K FLIP-FLOPS i > J. N PACKAGES FH, FN PACKAGES
12 c1 9 {3) 1 1 8 2J 1 nc [11 _nc
WITH CLEAR 1CLK @ @ 2 10 | 9 20K|[2 1 |12 2
typical performance K 13 K afp~—— 1a 3 10 |10 2CiR|| 3 108 [13_2CK
PRy | SeT 1CLR(8T‘>R 2 1K |11 2K || 4 10 [14 20K
TYPE | ¢ ) 2 =] 5 20 [12 1CIK||5 nc |15 nc
max FF wp |HOLP scLk @ A—5" 20 6 20 {13 1CIA|[6 1K |16 2K
107 {20MHz | 50mW | 0nst] 0nsy x U N S NPY 7_GND 14 Ve ; = :; S
“US107A | 45 MHz | 10mW [20nst| Onss |  26R Do ed s 26 |15 TR
3 1 Rising edge of clock pulse Iogicsymbol,'LS107A1' 10 GND |20 Vcc
{ Falling edge of clock pulse ” [t m
SN54107 (J,FH) SN74107 (J,N) .‘_‘2-’_£ (3)
c1 ———— 10
SN54LS107A (J,FH) SN74LS107A (J,N,FN) 1CLK =
v} 1K ) 1K b& 10
a rerr 3 g
{8)
o 9 (5
c 2CLK —bP |—— 20
2 [ DI | . (6) 26
G) 26TR ao
=
o
®
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-40 Texas
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10 8 iogic symbolt pin assignments
(9)
DUAL J-K NEGATIVE-EDGE- CLK o) A J, N PACKAGES
TRIGGERED FLIP-FLOPS WITH CLA 13 11K 18 K
PRESET, COMMON CLEAR, AND PRE =S 2 _ 0 § :g 12 ;:PL:_E
COMMON CLOCK T B S O O VI ST
. 1K et 1K = —
typical performance — 5 20 12 CLR
2PRE m.b (6) ...—=1
owrs T seT- 5 a1 o 2 6 20 |13 1PRE
TYPE | f HOLD @ a 7 GND |14 V,
max | FF | up ax B a cc
‘H108 | 50 MHz [ 100 mW |13 ns} | O ns!
} Falling edge of clock pulse
SN54H108 {J) SN74H108 (J,N}
109 logic symbott pin assignments
DUAL J-K POSITIVE-EDGE-TRIGGERED 1PRE %—h s @ J. N PACKAGES FH, FN PACKAGES
FLIP-FLOPS WITH PRESET AND CLEAR Chrame —=—1a {1 WOR]S BN ne HT e
16LK 4) b c1 2 1J [10 20 2 1CLR[12 28
typical performance = (3) [ 3 1R |11 2PRE|| 3 1J [13_2Q
LSy B F~—— 10 [ jcK[1z_20K|[ & K [14_2PRE
1CLR —D R s TERE 13 -
PWR/ SET- an 5 1 13 - 2 5 1CLK[15 2CLK
TYPE fmax F-F up |HOLD| 2PRE I 6 10 (14 2J |[6 nc |16 nc
i - 2 (14) {10} 20 7 10 [15_2CiR|| 7 1PRE|17 2K |
109 33 MHz | 45 mW [ 10 nst| 6 nst L a2 8 GND |16 Vecl|l 8 10 |18 2J
"ALS109 | 50 MHz| 6 mW |15 nst| O nst Ko —P © = O B (L
"AST09 | 125 MAz |29 mW a5 nstl 0nst]| 2K ot ~——— 20 70_GND [20 Ve
‘LS109A 33 MHz | 10 mW |20 nst| 5 nst 2CLR —I>
t Rising edge of clock pulse
SN54109 (J,FH) SN74109 (J,N)
SN54ALS109 (J,FH) SN74ALS109 (N,FN)
SN54AS109 (J,FH) SN74AS109 (N,FN)
SNG4LS109A (J,FH) SN74LS108A {J.N.,FN)
11 u logic symbolt pin assignments
s— (13
AND-GATED J-K MASTER-SLAVE PRE 3 5& E J,NPACK:GE:
. N —— nc
FLIP-FLOPS WITH DATA LOCKOUT @ “ T o o
typical performance (5) (8) 3 J1_ 110 K2
g3 a Q 4 J2 11 K3
SET- CLK (12) €1 5 J3 {12 CLK
TYI f -
PE | fmax | PWR | 7 |HOLD K :19:” = N S et ]
‘110 | 25 MHz [ 100 mW |20 nst{ 5 nst k2 -5 K 7_GND )14 Vee
K3 ~—————
t Rising edge of clock pulse &R 12
SN54110 (J) SN74110 (J,N) positive logic: J = J1-:J92:J3
K = K1-K2-K3
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TExas 3-41
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1 1 1 logic symbolt ' pin assignments
5= (2)
DUAL J-K MASTER-SLAVE FLIP- RE 13 0 2N PAIKAGES
—— —— 1 1K
FLOPS WITH DATA LOCKOUT Ve 1Y —-1e = =
1CLK( P Cc1 2 1PRE|10 20
typical performance K (1) 1K b (6) i@ 3 1CLR{11_ 2CLK]|
| a 13 12 2
PWR/ | SET- wmBledp
TYPE | * HOLD CLr 5 1CLK[13  2CLR
max | fr | wp zpns-(—b(::: ‘ 6 10 |14 oPRE
‘111 | 25 MHz | 70 mW | O nst | 30 nst T —19 2q 7_1a 115 2K
L 8 GND |16 Vco
1 Rising edge of clock pulse ZC:; (15) P ‘ {10) 55
SN54111 (J) SN74111 {J,N} 2CTR 130
112 logic symbolt pin assignments
DUAL J-K NEGATIVE-EDGE- 1PRE %b B ) J. N PACKAGES FH. FN PACKAGES
TRIGGERED FLIP-FLOPS WITH v = o s o e
PRESET AND CLEAR 10LK S 2 1k 10 2PREJl2 1cik[12 20
2 S 3 14 11 2J 3 1K |13 2PRE
typical performance _15 (15) x 1 4 1PRE[12 2K a4 1) 14 24
1CLR — R
TYPE ' PWR/ | SET- |60 2pRE 10 Z :g :: igt: : :;m :: .2.:
max F-F up g AU 9 20 7 20 |15 1CIR|| 7 _1a_[17_ 20K
ALST12A] 40 MHz| 6 mW [25 nsi} O nst| ook L13Le 8 onofi6 vecff8 1@ [18 28R
[AS112 | 200 MHz| 95 mW 2 02| S 9 28 119 1GiR
LS112A | 45 MHz| 10 mW [20 nst{ O nst] = 141y 10_GND [20 Vec
'S112 125 MHz{ 75 mW | 3 nst| O ns}
3 1 Falling edge of clock pulse
SN54ALS112A (J,FH) SN74ALS112A (N,FN)
SN54AS112 (J,FH) SN74AS112 (N,FN)
O SN54LS112A (JFH)  SN74LS112A (J,N,FN)
3 "SN54S112 (J,FH) SN745112 (J,N,FN)
jo '
c
o . f . .
> 113 togic symbol pin assignments
@) :
G) DUAL J-K NEGATIVE-EDGE- APRE @ S (5) 1a J. N PACKAGES FH, FN PACKAGES
E. |vriccerep FLIP.FLOPS e G e To a0 T
= - 16LK () b C1 21K 9 20 2 _iCK]12 20
% WITH PRESET w 2 S 3 10 |10 2Re||3 ik |13 20
] 4 1PRE[11  2J 4 1) |14 2PRE
. 10
typical performance PR 0 ) 5 5 1Q [12 2K || 5 nc_ |16 nc
PWRI | SET- PYRR LA 6 10 |13 2ck|[ 6 1PRE[16 24
TYPE fmax EF up | HOLP 2cik :::; S ® 7_GND |14 Ve ; e 7 _ne
| 18 2K
'ALST13A] 40 MHz| 6 mW [26 nst| O nst| 2K s 18 |19 20K
'AS113  |.200 MHz| 95 mwW 10 GND |20 V¢
‘LS113A 45 MHz | 10 mW [20.ns}[ O nst
'S113 125 MHz| 75 mW | 3 nsi| O nsi
| Falling edge of clock pulse
SN54ALS113A (J,FH) SN74ALS113A (N,FN)
SNEAAS113 (J,FH) SN74AS113 (N,FN)
SN54LS113A (J,FH)  SN74LS113A (J,N,FN)
SN54S113 {J,FH) SN745113 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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“4 logic symbolt pin assignments
atr ] FH. F
DUAL J-K NEGATIVE-EDGE-TRIGGERED CLR o n1? it
FLIP-FLOPS WITH PRESET, COMMON CLEAR,  CLK c1 >k s 20 {2 ez o
AND COMMON CLOCK 1R 4 efs © 3 1J |10 2PRE|| 3 1K |13 2a
typical performance u B RU —(-sT 1;. 4 :ZRE :; ;: ; 14 :: ZPAE
(2) S | 5 nc nc
PWR/ | SET- K == 1K 6 10 |13 CLK || 6 1PRE| 16 2J
YP f HOLD
TYPE ‘max EF up [1© 2FRE %b O ,q (7 owf1a Vecl7 e 17 ne
‘ALS114A] 40 MHz | 6 mW |25 ns! |O nsé 2 —— (8) 8 10 (18 2K
"A5174 200 MHz |95 mW x 12 p— = 9 18 [1s cix
‘LS114A | 45 MHz {10 mW [ 20 nst [0 ns? 10 _GND 20 Vee
'S114 125 MHz | 75 mW | 3 nst [0 nst
+ Falling edge of clock pulse
SN54ALS114A (J,FH) SN74ALS114A (N,FN)
SN54AS114 (J,FH) SN74AS114 (N,FN)
SN54LS114A (J,FH)  SN74LS114A (J,N,FN)
SN54S5114 (J,FH) SN745114 (J,N,FN)
116 logic symbolt pin assignments
DUAL 4-8IT LATCHES 1SrAL R JN PACKAGES__I FH PACKAGE
. 16142 & 1__1CR[13 2CLR[J1 nc_ |15 nc
typical performance e c1 rJ 2 11 [14 2C1 [[2 1CiR[ 16 2CLR
3 1C2 [15 2C2 [[3 1C1[17 2C1
TOTAL
TYPE BITS CLEAR | DELAY D1 (4) D (5) 101 4101 ]16 201 |[4 1C2(718 2C2
POWER T1 5 5 1a1 [17 201 || 6 1D1 [19 2D1
‘116 8 LOW 11 ns 250 mW 102-%r Tmz 8 1Dz (18 202 || 6 1Q1[20 201
103 | ——__ 103 7 102 [19 202 || 7 D2 [21 2Dz
SN54116 {J,FH) SN74116 (J,N) T EETRS - o - | R
9 1Q3 [21 2G3 [| 9 102 |23 202 3
._-“3) 10 1D4 |22 2D4 (|10 1D3 |24 2D3
2CLR R 71104 |23 204 |[[11_103 |25 2Q3
21 (4} 12 GND (24 Vcc |[12 1D4 |26  2Da o
o C1 13 10427 204
(i .
2 o T4 GND |28 Vo _'9
(16) (17) 3
2D1 1D —20Q1
202.418) 19) 500 (O]
2D3- g‘z ——‘;13’, 203 5
h 2| p——204
D4 =1
©
o]
e
o
b
t Pin numbers shown on logic symbals are for J and N packages only.
nc¢ - no internal connection.
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1 2 0 logic symbolt pin assignments
- (4
DUAL PULSE SYNCHRONIZERS/DRIVERS 1R ———BJ & J. N PACKAGES FH PACKAGE
1 1M 9 2Y 1 nc 11 nc
typical performance = {2 G1/22Q R (6) 2 151 |10 2v 2 M [12 2Y
51— s z5 v L
ENABLE ] comp P STIN 3 is2 |11 2c [[3 151113 av
TYPE POWER — 7 V 4 1R 12 2R 4 'IEZ 14 2(_:
“INPUT | OUTPUT | RANGE T4R P——— 1Y [ 1c_[13 281[[ 5 1R |15 2R
- bDcio 158 6 1Y |14 252{| 6 nc |16 nc
‘120 YES YES 255 mW| r_h,_;,s 7 1Y |15 2m [[ 7 1c [17 251
30 MHz 1c =8 8 GND|16 Veo|| 8 1V |18 252
SN54120 (J,FH) SN74120 (J,N) =] S 1V 119 2m
5 T0 GND | 20 Vcc
R 1M_(_”_—B s
2R 2
PR N (o Ly
252 A4
(11)I 2 .
2c
8
121 logic symboit pin assignments
1M J. N PACKAGES
MONOSTABLE MULTIVIBRATORS A1£—)LJ>' 1) & TG [ 5 n
typical performance A2 — (6) 2 nc 9 Rint
- P -— 3 Al | 10 Cext
- OUTPUT B ~——-a2
NO. OF INPUTS TOTAL o 4 a2 |1 e
TYPE [— PULSE | e RX/ Cext
Lo RANGE POWER RI  CX CX 5 8 12_rne
3 121 [ 2 |40 ns-28 s| 90 mw (9)*(10)*(11)* 6 a |13 ne
‘L1 1 2 [40ns-285[40 mw Rint Cext Rext/Cext 7_GND | 14 Vee
0 SN54121 (J) SN74121 (J,N) 121... Rint = 2k nominal
3 SN54L121 (J) ‘L121. .. Rjpt =4 k2 nominal
c 12 2 togic symbolt pin assignments
9.. RETRIGGERABLE MONOSTABLE a et =] s J. N PACKAGES FH. FN PACKAGES
1 Al "8 Q 1 nc 11 nc
) MULTIVIBRATORS WiTH CLEAR Az 2 e @ TR T Rz AT 7 a
: . U 100% B1 B3 »3 Q 3 81 10 nc 3 A2 13  Rint
-— p to % duty cycle B2 {4) - 16!6 4 B2 11 Cext|] 4 81 14 nc
% e Will not trigger from clear i 5 CLR |12 nc S nc 15 nc
) m‘ﬂgﬂ 6 @ |13 2:::’ 6 B2 |16 Cext
RI cX Fé))((/ 7 GND |14 Vvco 7 nc 17 nc
8 CLR 18
typical performance (9)*(11)* (13)* s © 19 ;:n’
NO.OF INPUTS| | fouTPUT} Rint Cext Rext/Cext Cext
TYPE PULSE \ 10 GND | 20 Vcc
HI Lo CLEAR POWER
RANGE | -
122 2 2 YES | 45nse |TI5mW ‘122 ... Rjpt = 10 k2 nominal
‘L122 2 2 YES 90 ns-= | 55 mW ‘122
‘LSt22 2 2 YES 45 ns-o | 30 mW 'LS'IZL; . .
SN54122 (J,FH) SN74122 (J,N)
SN54L122 (3
SN54LS122 (J,FH) SN74LS122 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection, )
3-44 .
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123 togic symboit pin assignments
) J. N PACKAGES FH, FN PACKAGES
i emsee e, o[ T o e
ST T T — D 13) 2 18 028 2 1A 1224
WITH POSITIVE AND NEGA- B P 11 2CR 3 18 1328
TIVE INPUTS AND DIRECT uﬁM R W) 4G[¢ 10 1220 4 1CIR 14°_2CIR
LEAR (14) 5 20 13 10 5_1a 1520
¢ 1Cext o5, X 8 2Cont 4 1Com 8 nc 6 e
typical performance 1Rext/Cext ———3—] RX/CX 7  2Rgxt/Coxt | 15 IRext/Cext]| 7 20 17 1Q
9 r & I 8 GND 16 Vcc 8 2Cext 18 1Cext
ouTPUT TOTAL 2A (10) 3 9 2Roxt/Cext| 19 1Rext/Cext
TYPE | PULSE POWER 28— 5)_20 '110 GND 20 Vce
RANGE
=R 1) E ;12) v
123 | 45 ns-= [230 mW ;g'—"“};g‘ R 2
L1239 ] 0ne= {11 mWY /cm——-)(—”’ ‘:)((/cx
15123] 45 ns-= | 60 mw| " Xt ot
SN54123 (J,FH) SN74123 (J,N)
SN54L123 (J)
SN54LS123 (J,FH) SN741.5123 (J,N,FN)
124 logic symbolt pin assignments
DUAL VOLTAGE-CONTROLLED 0SC Vee J. N PACKAGES FH, FN PACKAGES
15 1_2FC 9 GND 1 nc 11 nc
OSCILLATORS WITH ENABLE o (15) PR o2y T 2FC 7 oND
INPUTS‘ . ”m( 5V 3 _1RNG__ |11 2EN 3 1FC 132y
typical performance 1rng 20 ) oG foscl 4 _1cx1__ |12 _2cX1__[| 4 1ANG |14 2EN
1FC @ 0. L qy [ B_1cxa 13 2cx2 5 1CX1 15 2CX1
FREQ @ 1 G 6 1EN 14 2RNG 6 nc 6 nc
TYPE RANGE POWER 1cxX1 (T)(-' cX 7Y 15 0scvcc|| 7 1Cx2 17 2CX2 3
ot 1CX2 —1;)—)(- CX 8 OSCGND|[16 Vcc 8 TEN 18 2RNG
5124 210 | s mW 250 Qs 5 1Y 79 0SC Voo
60 MHz 2 ANG 04 n 70 OSC GND|20 Vce )
1) {10}
SN54S124 (J,FH)  SN745124 (IN,FN) 2FC :12’" ULV o
2cX1 -(E')-’(— ov =3
2cx2 235 d toscl O]
(8 ..5
0SC GND 3
=}
(]
h
o
t Pin numbers shown on fogic symbols are for J and N packages only.
nc — no internal connection.
3-45
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aping 1onpoid [N

125 logic symbal, ‘1251 pin assignments
= (0 por
QUADRUPLE BUS BUFFER GATES :: I R S R e e IS AT
WITH THREE-STATE OUTPUTS 25 W © 2 1A | 9 3A || 2 1G [12 aY
typical performance 2a 18 —2r |3 1é 10 3G [| 3 1A {13 32
sva— 4 2 11 4y 4 1Y 14 3
MAX MAX 3G (;(;) (8} 3y 5 2A [12 4A 5 nc_ |16 nc
TYPE DELAY | SOURCE SINK 3A-(-1-§,—-—- 6 2v |13 4G [| 6 2G [16 &Y
a8 r~ . 7 _GND |14 Vee{l 7 nc [17 nc
CURRENT |CURRENT | *° 135) » a4y CRETS ETIRT
SN54125 10 ns —2 mA 16 mA 9 2y [19 4G
SN74125 10ns | -52mA | 16mA logic symbol, 'LS125At 70 GND|20 Vcc
_ __ (1)
SN54LS125A | 8ns 1mA | 12mA 5 P ey @
SN74L5126A| 8ns | ~2.6mA [ 24mA 1ad2 v 1
SN54125 (J,FH) SN74125 (J,N) 25 @ el Ly
SN54LS125A (J,FH)  SN74LS125A (J,N,FN) -(%a
. ev—td
] B v
— (13)
4G —— 1)
aa 112 (L
positive fogic: Y=A
12 6 logic symbol, *1 26t pin assignments
(1)
QUADRUPLE BUS BUFFER GATES B ™ T ol gy ptCacs L INFACKAGES
ne nc
WITH THREE-STATE OUTPUTS ;: @ © A T 5 a2 76 Tz 3y
typical performance o 8 b——0 2Y 3 _1v }10 3G 3 1A |13 3A
MAX | MAX | ) @ N KL | A KT
nc nc
TYPE DELAY | SOURCE SINK a 12 —3Y v T3 a5 o 26 The ey
CURRENT |CURRENT mﬂg)___ 11 7 GND |14 Ve[ 7 ne 17 nc
SN54126 10 ns —2mA | 16mA - o 12| | e g 2A_[18 4A
2y 19 4G
SN74126 10ns | —52mA | 16mA ogic symbol, ‘LS126AT o oND 20 Ve
SN54LS126A | 8.5 ns —1mA | 12mA @
SN74LS126A | B5ns | —26mA | 24mA L ) SO
1A ———— . .
SN54126 (J,FH) SN74126 (J,N) 26 W ©
SN54LS126A (J,FH) SN74LS126A (J,N,FN) 2 180 F—— 2v
(10)
36— (8)
3A {9) p-—— 3Y
(13)
4G (11)
an 1120 — 4y
positive logic: Y =A
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection, .
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1 2 8 logic symbolt pin assignments
() J. N PACKAGES FHPACKAGE
LINE DRIVERS . 1a—— >1D> )
- 3) 1Y 1Y 8 3A 1 nc 11 nc
(SN54128 ... 75 2 DRIVER 18 PRV N TR PRV EE BT
SN74128...50 Q DRIVER) 2A {5) - 4 3 18 [10 3Y 3 1A [13 3B
typical performance © P 2 2v |11 _4A || 4 18 |14 av
- 28 5 2A |12 a8 5 nc |15 nc
LOW- HIGH- 3418 6 2B |13 a4y |[ 6 2v |16 &A
TvpE LEVEL LEVEL | o v ©) S, 101, 7 GND| 14 Veol| 7 e |17 ne
OUTPUT | OUTPUT 38 8 24 118 48
aA {11) ( 3 2B |19 4y
CURRENT | CURRENT 2) | LEI 10 GND |20 vce
SN54128{ 48 mA —29 mA 7ns 48 |
SN74128| 48 mA —42.4 mA 7ns
positive logic: Y = A+B
SN54128 (J,FH) SN74128 (J,N)
131 logic symbolst pin assignments
J. N PACKAGES FH, FN PACKAGES
3- TO 8-LINE DECODERS/ (4) XY 1A 9 V6 || 1 nc |11 _nc
Lk ———I>c8
DEMULTIPLEXERS WITH (15) 2 B 10 Y5 2 A 12 Y6
ADDRESS REGISTERS PRLEEE oy B "L'(w B O N I AW
(combines decoder and 3-bit (2) 2 15‘73)‘“ 5 G2 73 v2 {{ 5 x5 v3
address register and incorporates (3) 2P~——vy2 {6 G1 [14 W1 8 nc |16 nc
2 enable inputs to simplify cascading) ¢ 4 012, (7 v7 ]15 vo 1|7 G2 117 v2
cal 3 8 GND[16 vcc|[8 G1 |18 Y1
typical performance = B (11) Ya 9 v7 |19 Yo 3
(6) o . (10) vs 10 GND | 20 Vce
=, {5)
G245 o Pt ve
K {7
cLoc ENABLE | TOTAL Ip—Lv7 _g
TYPE TO .
TIME POWER —
OUTPUT OR =3
"ALS131 85 ns 10 ns 25 mW (&)
‘AS131 -
@) DMUX o
LK P> c8 =}
SN54ALS131 (J,FH) SN74ALS131 {N,FN) . ©
SN54AS131 (J,FH) SN74A8131 (N,FN) - ; o185 o ne_
A 8D
2) oo Py
7 . (13)
(3) 2| v2
2
B {12) v3
o 01y,
(6) & o) .
G1 o sp19 g
G2 N IR
7B (7) Y7
T Pin numbers shown an logic symbols are for J and N packages only.
nc — no internal connection,
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13 2 logic symbolT pin assignments
qa—tt Y] J. N PACKAGES FH, FN PACKAGES
QUADRUPLE 2-INPUT POSITIVE- —(z) B v [ A]s 3y [[7 ne [11 n
NAND SCHMITT TRIGGERS 18— 2 18 |9 3Afl2 1A [12 3Y
i 24 (a) 3 1y [10 38 3 18 [13 3A
typical performance _(5, [ 6),y [*2a [11 _av [[4 v [1a 38
TYPE | HYSTERESIS | DELAY 28 5 28 |12 4A Hj 6 nc 16 nc
- 3A {9) 8 2y [13 48 6 2A |16 4Y
132 08V 15 ns e N (8 o [T oNo[ 18 Vec|[ 7 e {17 nc
‘L8132 0.8V 15 ns 38 B 28 |18 4A
(12) 9 2y [19 48
‘5132 0.55 V 4A
8 ns 13 | LI 70 GND | 20 Vee
SN54132 (J,FH) SN74132 {(J,N) 48 ————
SN54LS132 (J,FH) SN74LS132 (J,N,FN) positive logic: ¥ = AB
SN545132 (J,FH} SN745132 (J,N,FN)
13 3 typical performance logic symbol? pin assignments
1
13-INPUT TYPE | POWER [DELAY A il & J. N PACKAGES FH, FN PACKAGES
POSITIVENAND  |ALSI33| 2mW| 8ns | a—2 LA 15 Y lore 11 re
B (3) 2 B 10 H 2 A 12 Y
GATES S133 19 mW 3ns c 3¢ T 3B ]
SN54ALS133 (J,FH) SN74ALS133 (N,FN) p 4 0 112 4 4 € 141
SN54S133 (J,FH) SN745133 (J,N,FN) (s) S E 13K 50 J15
E 6 F 14 L 6 nc 16 nc
£ (6) 7 G 15 M 7 E 17K
o @ 8 GND| 16 Vcc|{ 8 F 18 L
G v 9 G 19 M
H {10) 10 GND{ 20 Vcc
. (11)
3 (12)
J
(3
o L positive logic: Y = ABCDEFGHIJKLM
- (15)
[o) M
o
5
-~ 134 logic symbott pin assignments
() 12-INPUT POSITIVE-NAND GATES _ & J. N PACKAGES FH. FN PACKAGES
c Ll =N A 5 v T e [0 nc
=3 WITH THREE-STATE OUTPUTS m
o o A ] 2 B 10 H 2 A [12 ¥
typical performance B (2) 3 C 1| 3 B 13 H
m (3) 4 D 12 J 4 C 14 |
MAX MAX T T € {13 k [[5 0 |15 J
TYPE DELAY | SOURCE SINK D ) 6 F 14 L 6 nc [16 nc
) CURRENT | CURRENT Ee ] oty |7 6 15 BE 7 e 7 K
SN54S138_| 45ns | —2mA | 20mA F £ ofplie Yeeh 2 F 1= =
G G 19 OC
SN745134 4.5 ns —6.5 mA 20 mA " (10 10 GND}20 Vcc
SN545134 (J,FH) SN745134 (J,N,FN) , o
(12)
g2 )
13
K {13)
L {14}
positive logic: Y = ABCDEFGHIJKL
T Pin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection, ‘
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PRODUCT GUIDE

135

QUAD EXCLUSIVE
OR/NOR GATES

SN545135 (J,FH) |

typical performance

SN745135 (J,N,FN)

logic symbolt

pin assignments

positive logic: Y = A® B @ C=ABC + ABC + ABC + ABC

TYPE | POWER | DELAY |1c ¢ 2 N2 j J. N PACKAGES FH, FN PACKAGES
- . | 1A 9 3v 1 nc 11 _nc
§135 | 325mW | 8ns 1 A [ p 2 18 10 3A 2 1A 123y
@ = —B gy [ v [ 38 3 18 |13 3A
1B r 4 1Cc.2Cf12 3cac[[4 1y 14 3B
2A . [5 22 134y 5 1C,2C[ 15 3C.4C
28 18 6 28 [1a 4A 6 nc_ |16 nc
7 2Y 15 4B 7 2A 174y
3c.ac 12) N2 8 GND |16 Ve 8 28 18 4A
s 2y 19 48
34 110 a @) 10 GND |20 vce
25 10 2p—3Y
(14)
4A {13)
48 1180 —— 4y

136

GATES WITH OPEN-

SN54136 (J,FH)
SN54L5136 {J,FH)

typical performance

logic symbolf

QUAD EXCLUSIVE-OR | TYPE

POWER | DELAY | 1A —1

‘136

150 mW | 27ns

COLLECTOR OUTPUTS (L8136

30mW | 18ns

"SN74136 (J,N)
SN74L5136 (J,N,FN)

pin assignments

8l =1 (3) J, N PACKAGES FH, FN PACKAGES
18 12 e T 1A [ 8 3Y || 1 n 11 _ne
2a 14 © 2 18 9 3A 2 1A |12 3v
(5) b 2Y 3 1y 10 3B 3 1B 13 3A
28 E)_"" 4 2A |11 4y 4 1Y [14 38
3A ———if (8) 5 2B [12 4A 5 nc 15 nc
3p A2 v 6 2Y |13 48 6 2A (16 4Y
an 112 “an 7 _GND 14 Veg[[ 7 nc [17 ne
4p 13 —— aY 8 28 [18 4A
9 2Y |19 4B
positive logic: Y = A @ B=AB+AB 10 _GNDJ20 vee

4]
2
=]
(&
-
o
3
T
o
I-
Q.

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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137 logic symbolt pin assignments
" J, N PACKAGES FH, FN PACKAGES
3-TO 8-LINE DECODERS/ O I T A [ 9 ¥6 || 1 nc |11 nc.
DEMULTIPLEXERS WITH o8y [2. 8 10 Y5 2 A 12_Y6
(L] 3 C |11 _va][3 B |13 ¥5
ADDRESS LATCHES A > 8D I e e R LN IR RO TSR
typical performance 2 3, [5 G2 |13 v2 5 GL |15 v3
3 6 Gl |14 Y1 || 6 nc |16 nc
SELECT | ENABLE | TOTAL c 4
TYPE TIME TIME POWER 3‘>ﬂv3 7 v7 |15 YO 7 G2 |17 Y2
. (11) 8 GND|16 Vvec|| 8 G 18 Y1
"ALS137 11 ns 10 ns 25 mW - Y 4 o Y4 9 v7 (19 Yo
‘AS137 G""‘—‘(s’ N st ys 70 _GND] 20 Vce
'LS137 175ns | 16ns | 55 mW G2 P SR
NS (7 v7
SN54ALS137 (J,FH) SN74ALS137 (N,FN)
SN54AS137 (J,FH) SN74AS137 {N,FN) OR
SN54LS137 (J,FH) SN74LS137 (J,N,FN)
) DMUX
GL—>{cs
@ A o (15} Yo
A 8D
@ Gg 1 >Mv1 ,
B 7 a3,
3) 2
3£ (12) v3
@ = s (1 va
G1—— = (10 vs
52-8 o) ot v
3 7i= (/1
)
-
[}
Q
c
(]
-+
£
Q.
®
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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PRODUCT GUIDE

13 8 . logic symbolt pin assignments
. ' BIN/OCT J. N PACKAGES FH, FN PACKAGES
3- TO 8-LINE DECODERS/ A“) ; oF (15) Yo T A o v T o TS
DEMULTIPLEXERS 2 N SELIRVS 2 B 10 v5 [ 2 A [12 ve
typical performance B——2 . ") 3 C |11 _va [[3 B |13 vs
(3) 4 ob~——y2 [4 Teaf12 va|[a c |14 va
TYPE SELECT | ENABLE | TOTAL (12) 5 G28B 13 Y2 5 Ga[15 Y3
TIME TIME POWER 3 o Y3 1% 61 |12 ¥1 || 6 nc |16 ne
"ALS133 | 85 ns 9ns 25 mW @ | & 4 va (L0 |15 Yo 7 TG i1z v2
G1 (10) 8 GND |16 Vcc|| 8 G1 |18 i
"AS138 ) SWW’ 5 v [19 vo
‘Ls138 22 s 21 ns s mw | S '_55) EN s~ ve ([0 _omo 130 vee
'S138 8 ns 7ns | 245 mw| 628—" N L
SN54ALS138 (J,FH) SN74ALS138 (N,FN) " OR
SN54AS138 (J,FH) SN74AS138 (N,FN) X
SN54LS138 {J,FH) SN74LS138 (I,N,FN) JRRLINE Py oft22 v
SN545138 (J,FH) SN745138 (J,N,FN) p 2 2 118 vy
7
13
R, Py LRV
: 12)
3 Y3
(11)
G & ) o
G’T sp=% s
G2A——I 6 (9) Ve
= (5
2 e 7,
G2B 7ﬁy7
13 9 . logic symbol® pin assignments
. K X/Y J. N PACKAGES FH, FN PACKAGES
DUAL 2- TO 4-LINE w21, OMWO 116G [ 9 2v3[[ 1 nc J11 nc
DECODERS/DEMULTIPLEXERS @ L (5 2 1A [10 2v2|| 2 1G [12 2v3
typical performance B 2 1 v 3 1B 11 2 3 1A |13 2v2 [+}]
15 1) N z‘ﬂwz 4 1Y0 |12 2Y0([| 4 1B |14 2vY1 ©
SELECT | ENABLE | TOTAL (7 5 1vi |13 28 5 1Y0 |15 2Y0 '5
TYPE TIME TIME POWER . 3;‘”3 6 1v2 |14 _2A || 6 nc |16 ne (T}
- (14l b (12 00 7 1v3 |15 26 || 7 vi |17 28
ALS139 28 ] (1) 8 GND |16 vcc|[ 8 1Yz |18 2A bl
*AS139 13 m'z‘“ s 1vi |19 26 (&}
'LS139 22 ns 19 ns 34 mW 25’_‘“5) ‘ P~ 2v2 0 GND[ 20 Vo _g
'S139 7.5 ns 6ns__ | 300 mwW 26— SERLIIPA o
-
SN54ALS139 (J,FH) SN74ALS139 (N,FN) o [«
SN54AS139 (J,FH) SN74AS139 (N,FN} X
SN54LS139 (J,FH) SN74LS139 (J,N,FN) w2l Y S S
0
- £)
SN548139 (J,FH) SN745139 (N,FN) 8@l res | SR
' 15 M Z‘L‘S)_-wz
7!
P St/ I
{12)
(1a) 2vo
2A— - {11) 2v1
(13)
28— L (10 2v2
- (15)
LIS
26 SELLIIPIV
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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1 40 togic symbolt pin assignments
DUAL 4-INPUT POSITIVE- 1A {1) &> J. N PACKAGES FH, FN PACKAGES
(@ 1 1A [ 8 2Y || 1 nc [0 _nc
NAND 50-OHM LINE DRIVERS 182l ) T a2y
typical performance 1 (4) v 3 nc.{10 2B 3 18 [13 2A
(5) 4 1C 11 nc 4 nc 14 2B
Low- HIGH- POWER | TP——— 5 10 {12 2C |5 nc |15 nc
TYPE LEVEL LEVEL oeay| eer a2 | 8 1Y |13 20 || 6 1C |16 nc
OUTPUT | OUTPUT care | 28112 @ 7 SN Veell T re 117 <
CURRENT | CURRENT 20012 SO oy s v 175
‘5140 60 mA —40 mA 4ns |44 mW (13) 10 GND |20 Vce
2D el
SNB54S140 (J,FH) SN745140 (J,N,FN)
positive logic: Y = ABCD
141 logic symbolt pin assignments
BCD/DEC g
BCD-TO-DECIMAL onLmo - J,B N PACKSAGE:
DECODER/DRIVER 1 o8,y 7 s J10 7
typical performance @ zgﬂz 3 A LA
;_(9_)- 4 D 12 GND
OUTPUT | OFF-STATE A ! o TN 5 Voo [1a 4
TOTAL B 2 4Q 4 6 B 145
TYPE SINK OouUTPUT (7 (14}
POWER c 4 5 Q| 5 7 ¢ |15 1
CURRENT | VOLTAGE pta 1 cobw 1l g T Te
141 | 7maA 60V | somw dzen 7ok 10,
SN74141 {J,N) sofw—tlg
vy T
3 >92a 4~
o .
o
i t in assignments
% 142 logic symbol p ig
0 COUNTER/LATCH/ sTRe 12 cn - J,CNT:AC';Acis
- DECODER/DRIVER oS5 2 7|10 o
typical performance CTR DEQ] ) 36 118
Q DIVI0 J41p |1 oQ>%))- 4 4 J12 9 |
€ OUTPUT | OFFSTATE [ 1019 5 5 |13 5w
o TYPE| SINK outeut | o 20b ) 5 s 3 |14 Op
o CURRENT| VOLTAGE ak b, w2 o ® A EEW
142 | 7mA 55 V 340 mW - 4g>..%: 4 ce
b 20
SN74142 UNY om0 0 w f¢ P °
6Q 6
— 70 2) 7
(11)
- 1D |8 8OF m 8
sops 12
(14) =
/ CT=8 Qp
t Pin numbers shown on togic symbols are for J and N'packages only. !
nc — no internal connection.
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143.144 logic symbol pin assignments
I
COUNTERS/LATCHES/  BI/ABo % = » un [ %NpAckagEs
DECODERS/DRIVERS ) o e oA [ EEET
typical performance BI ] >1 - o 118 QB 2 CLK {14 ¢
OUTPUT [OFFSTATE| _RBI oot & 17 {201 og et
Tvpe | siNk | output |STRD ————EyCi3 : - 5 Bl |17 QA
CURRENT | VOLTAGE
SN54143| 16 mA® 7V CTRDW‘E, 10 z18]| 1€ G18 aopm—W8, |6 :.ga 18 AB
SN74143| 15 mae 7V — 3 BCD/TSEG | oo b (18] |,
CLR =4 R D (1) 7 DP |19 QC
SN54144| 20 mA 18V (23 3o 215)2 (T3l B QP ¢ [T T2o"5p
SN74144]| 25mA 16V PCE| —==mm— V11 19) p
sa & i1 d1BQ et d 5 21 STRE
SN54143 ()  SN74143 (4,N) I = a2 |10 zefe '189¥Tl'17 o [0 7 T2z max
SNS4144 () SN74144 UN) (2 e neQP~—UR 1 i1 20 beer |
ajhso z17)8 §18OPw———— g 12 GND |24 Vcc
o “z2cT-9] ‘2(:’) Max
Dp ———] > 18Q dp
1 45 logic symbolt pin assignments
BCD/DEC J, N PACKAGES FH, FN PACKAGES
BCD-TO-DECIMAL DECODE - .
CIMAL DECODERS/ D oooptll o [[o T 7 |t ne T11 ne
DRIVERS FOR LAMPS, RELAYS, MOS
10 (2 1 2 1 10_8 2 0 127
typical performance (3) 3 2 11 9 3 1 13 8
. 2o,
15) @ 4 3 |1z 0 2 2 |14 s
OUTPUT |OFFSTATE A 1) 1 3§2¥—(5) 3 |5 4 13 c 5 3 |15 D
TvPe | sink | outpur | TOTALI B :13, 2 sof—s fo s T s flom (10 r
POWER c—22 4, s Ol 5 |7 6 15_A 7 4 j17 ¢C
CURRENT | VOLTAGE pt12_J o 1 ¢ [8 ovn]ie vecfle 5 18 8 3
145 80 mA 15V 215 mW @ 5 6 119 A
1OP——17 10 _GND| 20 Vcol
‘54LS5145 | 12mA 15V 35 mW 4-7EN g opa 10 ce
‘7418145 | 80 mA 15V 35 mwW s of (11) 9 -8
SN54145 (J,FH) SN74145 (4,N) >9Za S
SN54L.8145 (J,FH) SN74L5145 (J,N,FN) (O]
©
1 47 logic symbolt pin assignments .g
10-LINE DECIMAL TO (a1 HPRI/BCD J. N PACKAGES FH, FN PACKAGES o
4-LINE BCD PRIORITY ! ! 14 19 A Y1 one (1L ne .
- ,-12edy 2 5 |10 s 2 4 |12 A [«
ENCODERS (13) 3 6 11 3 5 13_ 9
tvpical perfor 3——3 a7 |12 2 4 6 |1a 1
vpical performance PRI A i, 58 (13 3 |[5 7 |15 2
TYPE POWER | DELAY 8 ¢ 14 0O 6 nc | 16 nc
na7 | 2 mw | 10 5~ ong iy ST 7 s 7 3
147 0 mw 15"5 6"—3)—56 aps 8 8 GND |16 Veclf 8 C |18 D
m! ns 9 B 19 nc
744 o7 sp=i14 10__GND| 20 vcc
SN54147 (J,FH) SN74147 (4,N) )
SN54LS147 (J,FH) SN74LS147 (J,N,FN) 8 8
o100
T Pin numbers shown on logic symbols FONT TABLE T3 — RESULTANT DISPLAYS USING "143, 144
are for J and N packages only. -— - - — — -— - -—
nc — no internal connection ' , ' -' -' '-' ,- '- ' '—' '-,
) 1 2 3 4 5 ] 7 8 )
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14 8 logic symbolt pin assignments
8- TO 3-LINE OCTAL HPRI/BIN J, N PACKAGES FH, FN PACKAGES
1 4 9 A0 1 nc 11 nc
PRIORITY ENCODERS L S Z 5 [0 0 [[2 s [iz Ao
typical performance M sl nd 3 6 |11 1 3 5 |13 o
4 7 |12 2 4 6 [1a 1
TYPE | POWER | DELAY 212 elpzy 124 s & (15 5 |5 7 15 2
‘148 190 mW 12ns 3#‘3)_&.3/213 134 (15) 6 A2 14 GS 6 nc 16 nc
" 18——"E0 [7 A1 [15 € [[ 7 &1 |17 3
Ls148] 60mW| 15ns PRI~ Py SV v B 8 GND |16 Vcc|| 8 A2 | 18 GS
SN54148 (4,FH) SN74148 (JN) 2 I— ap418 s 5 A1 |15 0
SN54LS148 (J,FH SN74LS148 (J,N,FN) [ 10 GND| 20 vee
HFH) e—L—edoiz16 16
7—“’,—57/z17 17
m:-ﬂAu
vis 2ap>dT a1
B 5) ENa Py SIS
15 0 logic symbolt pin assignments
1-0F-16 DATA ® MUX : JEI: PAC‘KSAGECS : FHPACK;;GE
~ e e
SELECTORS/ i(_15) N 2 E6 |14 B 2 €7 [16 C
MULTIPLEXERS (18} 3 E5 |15 A 3 E6 |17 8
B (;10_5 4 E4 |16 €15|| 4 E5 |18 A
DATA c 5 E3 [17 E14(f 5 €4 [ 19 EI5
TYPE TO INV FROM TOTAL PR LI 6 €2 |18 €13|| 6 €3 |20 14
outpuT | ENABLE | POWER o 18 o 7_E1 |19 e12]| 7 £2 |21 €13
(7) 8 EO [20 E11[| 8 nc |22 nc
3 150 11 ns 18 ns 200 mW BT % B 9 G |21 _Ei0]| 9 E1 |23 Ei2
(6)
2 %5 2 o w |22 Es [[10 f0 |24 Ent
Eam——a (0 11D 23 8 [[11 @ 25 E10
o) SN54150 (J,FH) SN74150 (J,N) E4 4 A 12 GND [24 wveell12 w |26 E9
- g5 3 B 13 D |27 €8
8- £6 (2) 6 14 GNDJ 28 Ve
c g7 L 7
Q Es (23) 8
=
(") Ev0 o] 10
=3 en o
o E12 —-—-—“9: 12
) g1z 2 fq,
ge 2214,
(16)
E15 15
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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151 logic symbol? pin assignments
1-OF-8 DATA SELECTORS/MULTIPLEXERS o Mux JNPACKAGES || FH.PNPACKAGES
. G 2 ey 103 9 C 1 _nc 11 nc
typical performance N an o 2 D2 |10 B 2 03 |1z ¢
o] } L i L
7 4
DATA | DATA TO FROM | TOTAL c 2 2 5 vy |13 06 || 5 DO |15 D7
TYPE TO INV | NON-INV (4}
ENABLE | POWER | DO [} 6 W 114 DS }1 6 nc 116 nc
OUTPUT| OUTPUT (3} 1 (5) 7 G 15 D4 7 v 17 D6
‘151A 8 ns 16 ns 27 ns | 145 mw | P? (2) L (6) M 8 GND[16 veell 8 w 18 D5 .
"ALS151 6 ns 5 ns 4.5ns | 30mw]| P2 3 | 2 w 9 G |19 D4
‘AS151 3ns 3.5 ns 5ns | 130 mW} D3 {7513 10 GND |20 Vce
‘LS151 11 ns 18 ns 27ns | 30 mw]| D4 T 4
‘5151 4.5 ns 8 ns 9ns | 225 mW| D5 5
(13)
0e {12) &
SN54151A (J,FH) SN74151A (J,N) D7 7
SN54ALS151(J,FH) SN74ALS151 (N,FN)
SN54AS151(J,FH) SN74AS151 (N,FN)
SN54LS151 (J,FH) SN74L5151 (J.N,FN)
SN54S5151 (J,FH) SN745151 (J,N.FN}
182 logic symbolt pin assignments
1-0f-8 DATA SELECTORS/MULTIPLEXERS (10) Mux J. NPACKAGES || FH. FNPACKAGES
typical performance . 9! 0 0 1 04 8 ¢ 1nc {11 nc
B (9} GT 2 D3 9 B 2 D4 12 C
DELAY TIMES ¢ (8) 2 3 D2 |10 A 3 D3 [13 B
DATA 0o () o 4 01 |11_D7 4 D2 |14 A
rvee | Tomy | Frow | roras s & BN B R T
OUTPUT D2 13 2 S W (7 oNp 14 veel[ 7 ne J17 nc
‘152A 8 ns 130 mW b3 2 3 8 DO |18 D6
‘LS152] 11 ns 18ns | 28 mW| ~ . D4 (1) 2 9 W |19 D5
os 13 s 10 GND | 20 vVce
(12)
SN54152A (J,FH) o8 oy 1¢
SN54LS152 (J,FH) D7 7 Qo
5]
153 logic symbolt pin assignments '5
DUAL 4-LINE TO 1-LINE DATA a 3N PACKAGES FH, FN PACKAGES ()
SELECTORS/MULTIPLEXERS AG—10 }G o R TRl B L K 5
typical performance 8 111 3 e 3 1c3 |11 _2c1]|| 3 B |13_2c0 S
DELAY TIVES OX 4_1c2 |12 2c2|| 4 1c3|1a 2€1 -
— 5 1C1 |13 2C3|] 5 _1c2 |15 2c2 Pe)
DATATO [ o | ToTaL 16 _b(sl EN 6 1co |14 A 6 nc |16 nc pud
TYPE | NON-INV €0 <5 0 o 7 v [15 26 [[ 7 1ci|17 2c3 o
R ENABLE | POWER 1C1 | 1 —— 1Y 8 GND|16 Veel[l 8 1cof18 A
OUTPUT 102 & 2 9 _1v_[19 2C
‘153 14 ns 17ns {180 mW 13 3) 3 10 GND[20 vce
‘ALS153 Sns [ 450ns [31.56mW| = (15 '
‘AS153 | 3.5ns 5ns | 105 mW | L., 10
‘L153 27ns | 34ns | 90mW | ¢ L2 | oy
‘S153 | 14ns | 17ns | 31mwW| 22 82
'S153 6ns | 95ns | 226mwW | 2c3 12
SN54153 (J,FH} SN74153 (J.N)
SN54ALS1563 (J,FH} . SN74ALS153 (N,FN)
SN54AS153 (J,FH) SN74AS153 (N,FN)
SN54L153 (J)
SN54LS153 (J,FH) SN74L5153 (J.N,FN)
SN54S153 (J,FH) SN74S5153 (J,N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal cannection.
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154

4-LINE TO 16-LINE DECODERS/

DEMULTIPLEXERS
typical performance

TYPE

SELECT
TIME

ENABLE
TIME

TOTAL
POWER

‘154

23 ns

19 ns

170 mW

‘L154

46 ns

38 ns

85 mW

SN54154 (J,FH)
SN54L154 (J)

SN74154 (J,N)

logic symbolt

XY

(23)
(22)
21)
(20)

© b N =

D

© 0N O S W NSO

= - o
N S o

-
(x]

ot
G2

-
B

EN

-
il

un
134,
14)

k. (17) 5

OR

DMUX

A2

B (22)

¢ {21) Gz
{20)

D———3

-}
© 0N U S WN O

1
PN N 14
29 15

pin assignments

J. N PACKAGES

FH PACKAGE

IO T Y t5 Y E XY [X] B

a|vjojoislwin]|=lo
~
@

GND | 24 Vg

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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15 5 logic symbol® pin assignments
DECODERS/DEMULTIPLEXERS Zline to 4line Decoder . NPACKAGES ]| ¥H. FN PACKAGES
- X/Y 1 1C 9 2Y0 1 nc 11 nc
(tot?m pole outputs} L_ 7 2 16 {10 2vi{| 2 1c |12 2vo
typical performance 5 0a‘§—(-'—— 1Yo 3 B 11 2v2][ 3 16 [13 2v1
SELECT | ENABLE | TOTAL 52 p)l 1opt8 _qvy {3 Vs (37 aval[ 4 B 14 vz
TYPE 16 ENa b (8)__ qy2 [5_1v2[13 A [[ 5 1va [15s_2v3
TIME TIME |POWER 1) . 2a —
ic 13 | S ) _ qy3. |8 _1Y1]14 26 6 _nc_ |16 nc
‘155 21 ns 16ns [126 mW A a 1 . 7 1Yo [15 2C 7 1v2 |17 A
'L5155A] 18ns 15ns | 30mW B 2 osp~2_avo [2 owofte veefl s vijis 2§
: 2 ] 16p> {10 2v1 9 1Yo [18 2T
SN54155 (J,FH) SN74155 (J,N) T (1) 10 - GND } 20 Vec
26 J..L.h‘ ENG 28 Po— 2Y2
SN54LS155A (J, FH) SN74LS155A, (J, N, FN) < 15) (12)
2C 3 p—— 2v3
logic symbolf
" + 14ine to 4-line DMUX
L:glc W:\'l?olo cod logic symbolt
ine to 8-line Decoder 03|, 1ine to 84ine DMUX
——— 0
X/Y =
0 ﬁ’—zvo B—(‘.”— 1}63 DMUX ° &ZVO
13) 1t vy A— = 13) 19 5y,
N 2palil) oy, o | e N ST
B 2 _ 0 2 2
e apwt2 0y g2 dg, M ST R S T
as) I |4 a2 1vo 1ot . N T 5] ]2 v
E_& 5 P8 1v1 3 b ) 1Y3 G (2) 5 b 8 w1
14) ]EN 6 (5] 3y 19 ovo _m ] 6 b (5) 1v2
7 b~ (4] 1v3 zﬁ—“-‘.’_b b 10) 2¥1 7 b (4) 13
€ (15) #— 2Y3
b 012) oy
156 logic symbolt pin assignments
2ine to 4-line Decoder
DECODERS/DEMULTIPLEXERS J. NPACKAGES 1) FH. FN PACKAGES
XY 1 1C 9 2v0|[ 1 nc 11 nc
{open-collector outputs) . 2 18 [10 _2vi]| 2 _1c |12 2vo (4]
typical performance o 0aQ 10 [3 811 _a2v2]| 3 18 [13_2v1 =
15420 o 1aQple 1v1 [a v |12 2v3]| 4 8 |1s_2v2 =
TYPE SELECT | ENABLE | TOTAL T ENa 200p 5)_ qy2 B Y2 |13 A B 1v3 ] 16 2Y3 w
TIME TIME | POWER 10‘“"—“3) | 300> @ _ qv3 6 1Y) [14 2G || 6 nc_ {18 nc
166 | 23ns | 18ns [125mW A 1 ®) 7_vofas 28 17 wvali7 A bt
B 2 opof_ayvo [F_GND[te vgclls tvilie 2g [+]
‘LS156] 33 ns , 26 ns 3t mW < 152 10) 9 1Yo |18 2C s |
SN54156 (J,FH) SN74156 (JN) PN [ VRN SRITTTI o welm vel) B
SN54LS156 (4,FH) SN74LS156 (IN,FN)  zc-L15l o Capobeli2 oy >
1-ine to 4-line DMUX Q.
u
togic symbot* 13) T ima DMUX
3-line to B-line Decoder A (3) o } G% ®
Bt 4 DMUX
- = 0o 5—"0 2v0
DMUX o) a3 1, 10 >——L“" 2v1
{13) .
‘ ~ 1Yo (3) 2Q 2v2
: {3} ; 16 @ G4 :g b (6) 11 (B; (1) G'g' 3(2‘5-(li 2v3
c_& s 39 1C (i) 4 2Q>+i:—'1Y2 E]Z 4Q>"7)—1Y0
{18) ' 40 >_‘;’ 1vo 30 >T 1ag_ 2 50 >._‘:) w1
S—gily 50 (5; w - 114) o 2Y0 _E: ] sob—tl_ vz
60 w2 B P~ 2 iy STIp
79 W avs 2515 Lﬂz_ 2v3
L pm—
{12 2va
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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157

logic symholf

pin assignments

QUAD 2- TO 1-LINE DATA z 08 . - J‘A 'I“E""":“i 1‘"';" "f:‘w:cs
SELECTORS/MULTIPLEXERS as e 2 1A |10 3B J| 2 AB |12 _av
(non-inverted data outputs) @ o) 3 1B [11 _3A || 3 1A [13 3B
typical performance ot R S v o v W W 2 KT
B (5) : 6 28 |14 4A || 8 nc_ |18 nc
DELAY TIMES 2A ) 7 v [7 2y [15 6 7 2A {17 48
DATA TO 28 8 GND |18 vec|l 8 28 [18 4A
FROM TOTAL (11)
TYPE NON-INV SAW— |9 5y 9 2y |18 G
OUTPUT ENABLE | POWER 38— 10__GND] 20 ~vee
an L8 (12)
‘167 9ns 14 ns 160 mW ® (13} —— 4y
‘ALS157 5 ns 6.5 ns 39 mW ‘
‘AS167 3.5ns 7.5 ns 95 mW
‘L167 18 ns 27 ns 75 mW
‘LS1567 9ns 14 ns 49 mW
'§167 5ns 8 ns 250 mW
SN54157 {J,FH) SN74157 (J,N)
SN54ALS157 (J,FH) SN74ALS157 (N,FN)
SN54AS157 (J,FH) SN74AS157 (N,FN)
SN54L.167 (J)
SNB4LS157 (J,FH) SN74LS157 (J,N,FN)
SN545157 (J,FH) SN745157 [4.N,FN)
3 158 logic symbolt pin assignments
QUAD 2- TO 1-LINE DATA S - .I.AIIUBPIACKAGZSY ‘FH, FN PA:::(AIGES
SELECTORS/MULTIPLEXERS E(TN EN e e
. AB = G1
P (inverted data outputs) o) 3 18 _[11 3A 3 1A |13 38
S | evvicst performance i el R e
g" DELAY TIMES 18 (5) ! 6 28 [14 4A |[ 6 nc |16 nc
o DATA ZAET"— 0 oy 7 _2v |15 & 7 _2A [17_4B
. 28—
- TYPE 10 1NV FROM TOTAL o 8 GND |16 vccl| 8 28 :a 1A
ENABLE | POWER 3a ] (9 5y 2 2o
® OUTPUT UL 10_Gnp20 vee
14
E- ‘ALS158 5 ns 65ns | 11.5mwW 4A :13: 12 .
% ‘AS158 1.2ns 6ns 78 mW 8
‘LS158 7 ns 12ns 24 mW
‘S158 4ns 7ns 195 mW
SN54ALS158 (J,FH) SN74ALS158 (N,FN)
SN54AS158 (J,FH) SN74AS158 (N,FN)
SN54L5158 (J,FH) SN74L8158 (J,N,FN)
SN545158 (J,FH) SN745158 (J,N,FN)
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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159 logic symbol, ‘1591 pin assignmants
4-TO 16-LINE DECODERS/ A @ J. N PACKAGES FH PACKAGE"
DEMULTIPLEXERS o QP —0 [0 s il e Tis e
1 Ofp——1 2 1 14 12 |[2 0 |18 1
{open-collector outputs) aop-B o, [32 Tvs 13 [[3 7 [ 2
typical performance . sQLm—S 4 3 (16 14 {[s 2 |18 13
& _, [£ ¢ ['7 1663 [1o s
TYPE SELECT | ENABLE | TOTAL (23) ‘ 40 (6) 8 5 18 G1 6 4 20 1§
TIME ‘TIME | POWER A 22 1 ! 5 <Of 7) 5 7 8 19 G2 75 2161
B izl 1, 6 Opp~———6 8 7 20 O 8 nc |22 nc
159 24 ns 19ns [170 mW c (21) s 2 of (8) 7 ) 21 ¢ 9 6 23 a2
{20 b (9 ho s 22 B 07 24 D
SN54159 (J,FH) SN74159 (J,N) D=——oi8 8 Q| s 8 1o T23 & T 8 T
9Q‘tt(m 9 k2 GNo |24 vecll1z 8 |26 B
109} 10 i3_10 |27 A
nop—3_ 1 14_GND| 28 Vec
ne o I & 139 :::; 5
31—'1;h N 149‘5-—(-17- 14
Ez_(—hn 1595._)15
OR
DMUX .
OQ‘MLO
1Q>—E’—1
i
aop~tl 3
4Q>J§L_4
A-@Q—‘o 5Q>$-L—s 5
pi22 ] o sop~tll-¢
c (21} Gi-é 70p> i8) 9
D_L@.L_. 3 SQSLB 3
QQ>.ML9
109#..0.1.]_10
"Qa._l]l)_n Q
I 2
2 = 1:5(255--"--(1 13 =
51_“-_.5‘ 149‘LL14 0
Ez_u.s.Lh 159L"ZL15 -
Q
=
-]
o
e
Q.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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160 logic symbol, ‘1607 pin assignments
SYNCHRONOUS 4-BIT CTRDIV10 J, N PACKAGES FH, FN PACKAGES
Eﬁﬂl_bc'po 1 CIR [ 9 [OAD|[1 nc 11 nc
COUNTERS o5 (9) M1 2 ClK [10 ENT [[2 CLR [12 LOAD
(decade, direct clear) D 3 A 11 Qp 3 CLK [ 13 ENT
typical performance (10 3CT=9 115 RCO 4 8 12 Qc 4 A 14 Qp
ENT — G3 5 C {13 0g ||5 B |15 ac
syee | GOUNT( | ToTAL ene S_JGa 5 © 74 0a || o [16 w
FREQ POWER | CLK 12 C5/2,3,4+ 7 _ENP [156 RCO f[7 C 17 Qp
y B _GND |16 Vcc |[8 D [18_0p
160 25MHe | ASYNCL | 305 mW | 5 & mes— LI PR TR T
'ALS160A | 0 MHz | AsyNCL | eomw | 5 14 = 0y 10_onp 20 vee
'AS160 ASYNC-L c e | Tl % ac
"LS160A | 25 MHz | ASYNCL | 93mw| p & 18] ! ap
SN54160 (J,FH) SN74160 (J,N) logic symbol, ‘LS160AT
SN54ALS160A {J,FH) SN74ALS160A (N,FN) CTRDIV10
SN54AS160 (J,FH) SN74AS160 (N,FN} - (1)
CLR —D] CcT=0
SN54LS160A (J,FH)  SN74LS160A (J,N,FN) —— (9)
LOAD M1
{10) M2 8 reo
ENT ] 63 3CT=9
ENP Ga
cLk 2 bcs/2,3,4+ d
- |
1
Al e aa
8 {4) 2 (13) a
polm— 8
(5) {12)
[ © [4] T Qc
D (8] Qp
3 161 logic symbol, ‘1611 pin assignments
CTRDIV16 J, N PACKAGES FH, FN PACKAGES
SYNCHRONOUS 4.81T C_I.Rﬂ—bCT=o 1_CIR [ 9 [OAD[|1 nc [11 nc
COUNTERS oap 2, M1 2 CLK |10 ENT |[2 CLR |12 LOAD
O (binary, direct clear) I M2 15 3_A_ |11 _Qp || 3 CLK |13 ENT
-
R B el LB o e
Q. COUNT ToTAL | ENP 7 G4 6 D [14 Qp |6 nc |16 nc
c TYPE CLEAR CLK&b C5/2,3.4+ 7 ENP {16 RCO[|7 C 17 Qg
0 : FREQ POWER - 8 GND |16 Vec || 8 © |18 Qa
-~ . (3) (14)
161 25 MHz | ASYNC-L | 305 mW A 150 [1] e Qa S ENP [ 19 RCO
o "ALS161A | 40 MHz | ASYNC-L | 60mW | B ::: 2] o %8 10_GND[ 20 vee
<. ‘AS161 ASYNC-L C o 141 TG
% ‘LS161A | 25 MHZ | ASYNC-L | 93mw | D (8] Qp
SN54161 (J,FH) SN74161 (J,N) logic symbal, ‘LS161A%
SN54ALS161A (J,FH) SN74ALS161A (N,FN)
SNS4ASI6T (LFH)  SN74ASI6T INFN) . (1 o CT:;TRD'V’S
SN54LS161A (J,FH)  SN74LS161A (J,N,FN) L_LR © "
M2 {15)
(10} 3CT=15 RCO
ENT r G3
ENP ——] G4
CLK -‘z—)—Lcslz,a,M
14
A ::)) 150 [1] ((13: Qaa
5@ 21 i OB
€ el fal TG
D (8] Qp
t Pin numbers shown on logic symbols are for J and N packages only.
nc —'no internal connection,
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162 logic symbol, ‘162t pin assignments
SYNCHRONOUS 4-BIT a CTRDIV10 J. N PACKAGES FH, FN PACKAGES
CLR ——I 5¢T=0 1 9 [OADf 1 nc [11 nc
COUNTERS —_— {9} " 2 ClK [10 entT |[2 T 12
(decade, synchronous clear) Loap 1 3 A |11 ap |[3 oK |73 e
typical performance eny 10 :: T13CT=9 19 qeo [2 B _[12 ac [[+ A Tia op
NT § C_ |13 Qs ||5 8 _ |16 Qg
rype | COUNT [ o] ToTaL ene 21 Ga 6 0 |14 0a J[6 ne [16 e
FREQ POWER ok 2o C5/2,34+ 7 ENP |16 _RCO |7 C - |17 Qg
- a by - 18 8 GND|[16 Vcc|l8 D 118 Qa
162 25 MHz | SYNC-L | 305 mwW A2 150 01— g, 9 W |19 _RCO
"ALS162A | 40 MHz | SYNC-L | 60 mW glo_ | 2 |03 o 70 GND |20 Vee
"AS162 SYNC-L c B 2 12 o
‘LS162A 25 MHz | SYNC-L 93 mW D L {8} AL Qp
'$162__| 40 MHz | SYNC-L | 475 mW | jogic symbol, ‘LS1624, ‘S162
SN54162 (J,FH) SN74162 (,N) CTROIVT0
SNS4ALS162A (J,FH) SN74ALS162A (N,FN)  &rr 1ot sore0
SN54AS162 (J,FH) SN74AS162 (N,FN) o) (9) M1
SN54LS162A (J,FH) SN74LS162A (J,N,FN) M2 (15)
SN545162 (J,FH) SN74S5162 {J,N,FN) (10) 3¢T=9 f—— RCO
ENT 7)— G3
ENP —: ; G4
cLK —Z—E.cs/z,sm
(3) (14)
A 3 oA
® 5} 2 ) 08
@ A o %
D s 8] —— QD
163 logic symbol, 163t pin assignments 3 -
SYNCHRONOUS 4-BIT m CTRDIV16 Ji:'lgﬁ PACKAGES FH, FN PACKAGES .
CLR ——I>{ 5CT=0 1 9 1 nc 11 nc
COUNTERS 57D (9 M1 2 CLK |10 ENT |[2 TR [12 [OAB
(binary, synchronous clear) M2 3 A [0 Gp || 3 CIK [13 ENT [}
typical performance enr 99| g qacte1s = fco [FB |72 ac J[4 A |& @ ]
5 C |13 0 |[5 B |15 Qc 3
COUNT TOTAL ENPL G4 8 D 14 Qp 8 nc 18 nc 0
TYPE FREQ CLEAR POWER oLk (2)_p Cc5/2.3.4+ 7 _ENP |16 RCO[]|7 € 17_Qp
) ~ (14 8 GND|18 Veci|8 D 18 Qp bl
‘163 25 MHz | SYNC-L | 305 mW A 150 [ —-— aa 9 ENP |19 RCO (3]
"ALS163A | 40 MHz | SYNC-L | 60 mW p Tl 03 o 70_GND |20 Vec 3
"AS163 SYNC-L ¢ %— 2l —::%;— ec -8
‘LS163A [ 25 MHz | sYNc-L [ 93 mw D ——] 8] — Q0p E
$163 40 MHz_| SYNC-L | 475 mW logic symbol, ‘LS163A, 51631
SN64163 (J,FH) - SN74163 (J,N) CTROIVIG
SNE4ALS163A (J,FH) SN74ALS163A INFN) w0 o) 0y ,
SN54AS163 (J,FH) SN74AS163 (N,FN) oD (9) M1
SN54LS163A (J,FH) SN74LS163A (J,N,FN) | M2 115)
SN545163 {J,FH) SN745163 (J,N,FN) enr 10| s 3cT=15 |—n2 RcO
ENP .:_:’_ G4
CLK ’—?{5/2,3,«#
@) =)
A=——T150 ni 0a
B O ] (13)
¢ B0 Gz o
o & 3] v o
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3-61
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

164 logic symbott pin assignments
8-BIT PARALLEL OUT J. N PACKAGES FH, FN PACKAGES
SERIAL SHIFT REGISTERS ©) SRG8 T A [ 8 Cx[[1 e [11 ne
{asynchronous clear) CLR <& R 2 8 S CIRjl2 A 112 g_;:
CLK c1 -» 3 Qa {10 Qe 3 8 13
typical performance ] 2 ¢ 95 L1 9F 112 Oa |14 Ce
A & (3} 5 Q 12 Q 5 nc |16 nc
SERIAL C G
Tvpe | SMFT | Capa | ASYNC [ TOTAL g f2 | I“’ I e R | T AT
FREQ CLEAR | POWER ) g [7_ONO[18 Vec|[7 re [17 e
INPUT (5) 8 Gc |18 Og
‘164 | 25 MHz |[GATEDD | LOW [167 mW o Qc 5 ap 75 oy
‘ALS164 GATEDD| LOW ) Qp . [T GND |20 Vee
‘L164 | 12 MHz |GATEDD | LOW 84 mW o Qg
‘LS184 | 25 MHz |GATED D [ LOwW 80 mW 12 Qf
SN54164 (J,FH) SN74164 (J,N) {13) %
SN54ALS164 (J,FH)  SN74ALS164 (N,FN) — O
SN54L164 (J)
SN54LS164 (J,FH) SN74LS164 (J,N,FN)
1656 logic symbol™ pin assignments
SRG8
8-BIT SHIFT REGISTERS SH/LD 4] G1 [SHIFT) J. N PACKAGES FH, FN PACKAGES
[§ llel-load with ! 1 1 SHID 8 Qy 1 nc 11 nc
ki :F C2 [LOAD] 7 cik | 10_SER 2 SHAD | 12 0y
CLK INH 121 3 E 1A 3 CLK 13 SER
typical performance CLK i 4 F 12 B 4 E 14 A
5 G 13 C 5 F 15 B
TYP SHIFT SE::_‘;L ASYNC TOTAL SER %%—-—‘ 3D 6 H 14 0 6 nc 16 nc
E frea | D CLEAR | POWER A 20 7 Qn 15 CLKINH[| 7 G 17 _C
INPUT g 12 2 8 GND_ | 16 Vcc 8_H 8D
‘165 | 25 MHz D NONE | 210 mW c 13 9 Tn 19 CLKINH
3 ‘ALS165 D {14) 10 GND 20 Vec
‘LS165 | 35 MHz D NONE | 105 mW )
SN54165 (J,FH) "SN74165 (J.N) )
U SN54ALS165 (J,FH) SN74ALS165 (N,FN) G (5)
- SN54LS165 (J,FH) SN74LS165 (J.N,FN) (9)
(o] w8 ——(‘;QH
o ~———0n
S
-~ 166 logic s.ymbol1 pin assignments
G) 8:BIT SHIFT REGISTERS SRG8 J. N PACKAGES FH, FN PACKAGES
c {parallel/serial input; serial output} R Ol g 1_SER 9 CLA 1 nc 11 nc
- .
o typical performance sw/ip U3 M1 [SHIFT] 2 A 10 E 2 SER 12 CLR
o 3 B 1 F 3 A i3 E
SERIAL © M2 [LOAD] 7 ¢ 7 6 2 8 T F
TYPE SHIFT | 0a | ASYNC | TOTAL JCLKINH T >1 | cansl 5 D 13 Qpn 5 C 156G
FREQ INPUT CLEAR | POWER CLK 6 CLKINH[14 H 6 nc 16 nc
" > (1) 7 CLK 15 SHID 7 D 17_Qy
166 | 20 MHz o LOW | 360 mwW SER 1,30 8 GND |16 Vcc 8 CLKINA|18 _H
‘ALS166 D LOW A ——] 23D 9 CLK 19 _SHAD
‘LS166A[ 35 MHz | D oW _[110mw g 730 70 OND |20 Voc
- 4
SN54166 (J,FH) SN74166 (JN) c
SN54ALS166 (J,FH)  SN74ALS166 IN,FN) p &
SNB4LS166A (J,FH) SN74LS166A (J,N,FN) e o
[E10] .
F —
N :::)) (13)
H ——] l—— oy
* Pin numbers shown on logic symbols are for J and N packages only.
nc —no internal connection.
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1 67 logic symbot? R pin assignments
Pf
SYNCHRONOUS DECADE ( [ 2 ] . J. N PACKAGES FH PACKAGE
LK 9) b 501) 1_nc 9 CLK 1 _nc 11 nc
RATE MULTIPLIERS c 2 82 10_STRB || 2 nc 12_CLK
& - 3 83 11_ENm || 382 13_sThB
A0 SET- UNITY/ )
STROBE o b 5) 5 4 loe |12 cas 4 B3 14 ENin
ENABLE G5 -
uniTy/cas—2 ed g of—lv 52 | Y
3)
CLR~————ed CT=0 1)) 6 Y 14 BO 6 nc 16 nc
typical performance SET-T0.9-4L cT=9 5CT=9 =———ENABLE [T ENou [ 15_81 7z 17_ClR
o1 8 GND | 16 Vcc 8 Y 18 BO
COUNT TOTAL 0 9 ENout [ 19 B1
{15) -
TYPE| o | CLEAR [owen L p 70 eno |20 Voe
; B2 3 [RATE]
167 {25 MHz[ASYNC-H | 270 mW 83 (3) Gal3
SN54167 (J,FH)  SN74167 (J,N)
16 8 logic symbot? pin assignments
4-BIT UP/DOWN SYNCHRO- (9) CTRDIV10 J, NEMCKAGES FH, FN PACKAGES
LOAD M1 [LOAD] 1 U/ 9 6AD| 1 _nc |11 nc
NOUS COUNTERS M2 [COUNT] 2 ClK |10 ENT {2 uD |12 UOAD
(decade) UIB(” M3[UP] (1) 3 A [11 Qp || 3 Cik |13 ENT
typical performance M4 (DOWN] 3,5‘;1-:9:_m 4B 12 Q¢ 4 A 14 Qp
COUNT | TOTAL Lo 45cT=0 T e
TYPE E‘NTm GS 6 D 14 Qp 6 nc 16 nc
FREQ POWER mp.ﬁ)_h G6 7 ENP |16 RCO || 7 C 17_0g
B 4 7 CLK: >2,3,5,G+/C7 8 GND {18 Vec 8 D 18 Q,
ALS168A 0 MHz 5mwW —C R R
‘AS168 2456-
. & = 0 GND[20 Vcc
'S168 | 40 MHz | 500 mW PRI Q
4) 73] {13} a
SNS4ALS168A (J,FH) SN74ALS168A (N,FN) c (5) ] (12) QB
SN54AS168 (J,FH) SN74AS168 (N,FN) {6} (11) c
- D [8) p——0p
SN545168 (J,FH) SN745168 {J,N,FN) ()]
©
3
16 9 logic symbolt pin assignments (D
4-BIT UP/DOWN SYNCHRO- @ CTRDIV16 J. N PACKAGES FH, FN PACKAGES t;
NOUS COUNTERS TOAD M1 (LoADI s A e L S
M2 [COUNT] 2 CLK| 10 ENT ||2 UD |12 LOAD S
{binary) uiB 1 M3 [UP] (15) 3 A 11 Qp 3 CLK | 13 ENT o
. - RCO 3 B 12 O¢ 4 A 14 Qp -
typical performance o] W4 toown] ’fﬁ;ﬁ:r 5 C |13 Op [|5 B |15 ac o.
COUNT | TOTAL ENT—L2 G5 ’ 6 D |14 Qp |16 nc [16 nc
TYPE £ T IALE N P 7 ENP |15 RCO |7 C_[17 Qg
FREQ | POWER cik-2—b33s6ecr 8 GNDJ16 Vcc (18 O 118 Q
‘ALS168A | 40 MHz 75 mW [ e 9 ENP |19 RCO
"AS169 @ 2,456~ B e HoGND [ 20 Voo
‘'LS1698B 35 MHz 140 mW @ 1,70 1] o3 Qa
‘5169 40 MHz | 500 mW B o] [2) —0Qp
c (5) 1al {12) ac
SN54ALS169A (J,FH) SN74ALST69A (N,FN) p{6 @l ALY
SN54AS169 (J,FH} SN74A8169 {N,FN)
SNS4LS1698B (J,FH) SN74LS169B (J,N,FN)
SN545169 {J,FH) SN745169 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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170 logic symbott pin assignments
4-BY-4 REGISTER FILES J. ’:PACK;GEQSZ 1‘”' FN "‘f:““"s
ical perf : 1 D nc nc
typical performance RAM 4x4 2 D3 (10 a1 [[2 b2 {12 Q2
TYPE Wa aa 0 0 3 Da [11 Gg 3 D03 |13 Q1
tvee | op |ADDRESS|POWER we N34 gAY 7 Rg |12 Gw ][4 D4 |14 Gn
TIME PER BIT B "5 5 Ra [13 Ws 5 Rg [15 Gw
OUTPUT RA 0}2A9_ 6 04 |14 Wa ]| 6 nc |16 nc
170 o-C 30 ns 40 mW 8 T ] 1 3 7 Qs |15 D1 || 7 Ra |17 Wa
"Ls170 oc 27 ns 78 mW ﬁwTh C4 [WRITE] 8 GND| 16 Vcc|| 8 Q4 |18 Wa
T 00 el en [READ] - 9 Q3 |19 D1
SN54170 (J,FH) SN74170 (4,N) PP a0l 10_GND[20 Ve
SN54LS170 (J,FH) SN74LS170 (J,N,FN) D1 I | 1A.4D 2A0 -———‘9) al
D2 ——m— Q2
p3 12 2 a3
04 -3 [
17' logic symbott pin assignments:
QUAD D-TYPE FLIP-FLOPS WITH CLEAR CLR —:%-Z%b R J. NPACKAGES ] _FH. FN PACKAGES
* Double-Rail Outputs ak 22 e R 1 eSS AL s
¢ Buffered Clock and Clear Inputs 18 1 {15) 10 3 20 |11 4D 3 20 |13 4Q
* Individual Data Inputs to Each Flip-Flop 1D ——— 1 (1) =4 20 [12 CKjj4 20 |14 4D
e
typical performance @ 3) 12‘(3) Z zfé :z ?:L)ﬁ 2 :: :g ::LK
POWER | DELAY TIMES | 2D ——ui (2) =7 33 J15 1a |[7 30 [17 TR
3 TYPE | FREQ | o er [SeTOR] HolD >_(6—) 20 75 ono |16 Vee|| & 3a |18 1D
(5171 | 30 MHz | 17. & 3a s 38 |19 10
- 2| 17.5mW | 20nst | S5nst | 3p 7) e 0 GND | 20 Ve
- 1 Rising edge of clock pulse 11 _(_10) aQ For chip carrier information,
[e) 4D ———t {9) ,= contact the factory.
O |SNS4LS171 UFH)  SN74LS171 (UN.FN) = 4Q
[ =
O
-+
£,
=3
0 i
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-64
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172 logic symbol'r pin assignments

16-BIT REGISTER FILES @ RAM 8x2 J. N PACKAGES
typical performance wo o 1wl 13 2Qp

S 2 1WO | 14 1Qa
TYPE w1 1A 7

: 3) 3 1GW | 15 1GR_|
ADDRESS | POWE
TYPE |ORG| OF TIME PERmRT ’1";2 @], 278 | 16 IR
OUTPUT (8) 0 Z 208 17 2W/RO
7
g

;l

N o

(—
o

1R1 CLK 18 2W/R1
‘172 | 8X2 | 3-State 33 ns 35 mW Q) 2 TR2 79 2WI/RZ

1R2
SN74172 (J,N) 1aw 2] ca TR1 26 2GW
’ 1GR AL ENG 9 1RO 21 20A

(17) 70 105 | 22 1DA

2W/R0 ———1 0 } 11 208 | 23 1W2

2W/R1 (18) 3A o 12 GND 24 Vce
2W/R2 L9 2
2GW 200} cs
28R 8] ey

CLOCK 8| c8
L (14)

1DA 122) oy 1A,4,8D 276V 10A
2DA %‘3&5,80 3A7Y b (13) 50a
18 AT 2as P2 108
208 8L =d 30 580 3A,7 vﬂ 208

173 logic symbol, “173t pin assignments

4'BIT D-TYPE REGISTERS celi® 7 J. N PACKAGES FH, FN PACKAGES
(3-state outputs) [TELE N M | 5 &t nc |11 _ne

N_{2) £ & [eN G1
N 10 G2 M 12 Gt

typical performance Q 4D N 3 2

YpP [+ 1 (9) 1 11 1 G:

2 20 | 12 3D 10 |14 4D
ASYNC | TOTAL G2 .10 ] 36 T3 35 70 175 30
CLEAR | POWER oLk 3 4Q |14 1D nc |16 nc
173 |25 MHz| HIGH | 250 mW (14 (3) CLK | 15 CiR 3Q |17 20
" D —{ 1D

LS173A |50 MHz| HIGH | 85 mw 201131 @ .0

GND| 16 Vcg aQ (18 1D

ClLK {19 CLR
SN54173 (J,FH) SN74173 (JN) 3p_12) | & o
SN54LS173A (J,FH) SN74LS173A (J,N,EN)  4p_{11) © a0

o

TYPE FREQ c1

o|vlojo]afw[n|w

IR

CII IR ESEXI T B

GND| 26 Vce

log?c symbol, '18173At
cLrl18) =
m_1
N2 s |EN
[FEENN py
Gzl e
cik A7

e 1D [>3 Ii’l—‘m
. ZDJL (4) 20

3p_112) T
- ap_11) © 40

Product Guide

T Pin numbers shown on lagic symbols are for J and N packages only,
nc — no internal connecticn.
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174 logic symbolt pin assignments
HEX D-TYPE FLIP-ELOPS CLR :;: R J. N PACKAGES FH, FN PACKAGES
) ) CLK c1 1 CR] 9 akf[ 1t nc [11 nc
(single-rail outputs, common 776 |70 %0 || 2 &R 12 oK
direct clear) 1D 3) 1D (2 10 [3 10 |11 4D 3 1a [13 4o
typical performance 20 :‘;’, :-'7’; w [2 ;z :; :g ; ;D 14 4D
0 |15 &a
D 3Q
6 3D |14 6D || 6 16
TYPE FREQ POWER | DELAY TIMES i 9 4q 733 |15 6a [| 7 ;t) 7 :)
PER F-F | SETUP |HOLD 113) 112)
5D 5Q (8 GND[16 Vcc|[ 8 3D |18 6D
174 35MHz | 38 mW. |20 nst [5nst | oo 114 05 ¢a 530 19 64
‘ALS174 | BOMHz | 6.7 mW | 15 nst | O nst [[70 GND[ 20 vcc
‘AS174 | 175 MHz 38 mW
‘LS174 40 MHz {10.6 mW | 20 nst | 5 ns!
‘S174 110 MH2z 75 mW 5 nst | 3 nst
I Rising edge of clock pulse
SN54174 (J,FH) SN74174 (J.N)
SN54ALS174 (J,FH) SN74ALS174 (N,FN)
SN54AS174 (J,FH) SN74AS174 (N,FN)
SN54LS174 (J,FH) SN74LS174 (J,N,FN)
SN54S174 (J,FH)} SN745174 (J,N,FN)
175 logic symbolt pin assignments
QUAD D-TYPE FLIP-FLOPS or R J. N PACKAGES FH, FN PACKAGES
(complementary outputs, ok 19 c1 T GR| 9 CKI] 1 ne T11 ne
common direct clear) @ 2 10 |10 3@ 2 CR[12 ck
) (4) }4——=— 1 [3 7@ | 36 [[3 %a [13 30
typical performance 10 — 1D . (3 1@ [&_71b |1z 30 4 10 {14 30
POWER DELAY TIMES (5) (7} 2q |5 20 |13 4o § 1D [15 3D
TYPE FREQ PERF-F | SETUP | HoLD| 2P —— © ,5 & 20 [14 48 || 6 nc |16 nc
-~ - 10 7 20 |15 40 || 7 20 |17 4D
175 35 MHz 38 mW [ 20 nst | 5 nst » 12) o 39 8 GND| 16 Voc|[ 8 2a |18 43
‘ALS175| B80MHz | 7.5 mW | 15 nst | Ons! ﬁ 30 9 2a |19 aQ
‘AS175 | 175 MHz 41 mW © (13) o aQ 10 GND[20 Vcc
‘LS175 | 40 MHz |10.6 mW | 20 nsf | ‘5 nsf f>~——— 40
‘S175 110 MHz 75 mW 5nst | 3nst
1 Rising edge of clock pulse
SN54175 (J,FH) SN74175 (J.N)
SN54ALS175 (J,FH, SN74ALS175 (N,FN)
SN54AS175 (J,FH) SN74AS175 (N,FN)
SN54LS175 (J,FH) SN74£S175 (J.N,FN)
SN54S175 (J,FH) SN748175 (J,N,FN)
\
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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176 logic symbol, 176t pin assignments
PRESETTABLE DECADE/ e J, N PACKAGES FH PACKAGE
BIQUINARY COUNTERS : Torolodc 1_L0AD|] 8 CLK1|| 1 ne 11 ne
» = (13 )t 2 oc |9 0g || 2 LOAD[12 cCLK1
typical performance CLR cT=0 3 ¢ 10 B 3 Q [13 aB
3 A ) 4 C 4 B
COUNT TOTAL —1 C 5 0a 12 G5 [[5 ne |75 n
TYPE E. V2 == <
FREQ CLEAR POWER oLkl 4 oI ) 6 Clk2[13 CTiR[[6 A 16 D
176 | 35 MHz| LOW | 150 mW RIS 0 |7 _SNO4 Ve[l 7 ne J17 ne
8 Gx [18 Gp
SN64176 (J,FH) SN74176 (J,N) 9 cik2[19 CIR
: DIVS 10_GND |20V,
(6) cc
CLK2—05 +
(9)
(10) ——0s
cT -——(2'
3)
1cT 5 (12) o
o 1, D
177 logic symbol, 11771 pin assignments
PRESETTABLE BINARY - 3. N PACKAGES FH PACKAGE
COUNTERS o BALLIN N PSS T _LOAD] 8_CLKi|| T _nc |11 nc
typical performance — (13) 2 Q¢ 9 Qp 2 LOAD[12 cCLK1
COUNT ToTAL LR——=>[CcT=0 3 C [0 B 3 Q¢ [13 Gp
4 A 11 D 4 C 14 B
Y
TYPE | oeq | CLEAR| Lowen . ] — - 5 oa |1z ap [ 5 e 15
177 | 35 MHz| LOW | 150 mW RSN S ) 6 Clkzj1s CLRI}S A 116 D
(@ l——0a 7 GND (18 vec|[ 7 ne (17 nc
SN54177 (J,FH) SN74177 (JN) - Ae———oo10 ) 8 Qx |18 _Qp
. 9 CLK2|19 CLR
cLiat8 DIV8 70_GND | 20 vcc
K2 ——O 4
(9)
(10) —0B
o (2)
(3 ey — ()
— ICT (12) o]
(11) 2 Qp n—
2 3
Gt
Q
178 togic symbolt pi_v! assignments =
4-BIT UNIVERSAL 3RGd ) J. N PACKAGES FH PACKAGE °
SHIFT REGISTER SHIET {11) M1 1B 8 Qc 1 nc [11 nc 8
typical performance Loap 2 M2 2 A 9 LOAD|2 B 12 _Qc [«
SERIA "6 ] S 3 SER |10 Qp ||3 A |13 LOAD
L : cik Slesbesn-»
SHIFT asyne | ToTaL LK P o 4 Qp |11 SHIFT||4 SER |14 Qp
TYPE DATA (31 § CLK [12 D 5 nc_ |15 nc
FREQ | | our |CLEAR |POWER SER 2’ 13D Y oy [5 08 [13 € 6 Ga |16 SHIFT
A 1,230 7 GND |14 Voo |[7 ne |17 mo
178 |25 MHz| D NONE [230 mW s oo 18 o 5ok 75 o
SN54178 (J,FH) SN74178 (3,N) c B o 9 0 |15 ¢©
p A2 (10} ap 0 GND|[20 Ve
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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179 logic symbot? pin assignments
4-BIT UNIVERSAL o SRG4 - J,CT:ACKQAGEOS - FH PAC::AGE
p— C nc nc
SHIFT REGISTERS CLR E_h] R 2 B |70 toab|[2 TiA |1z ac
{direct clear; Qp com- SHIFT (10} M1 3 A 11_Qp 3 8 13__LOAD
: LOAD —— M2 4 SER 12 Op (4 A [14 ap
p'erfm"myou‘p"“) CLK (—G'D>c3/1-> § Qp |13 SHIFT||§ SER | 15 Qp
typical performance ) m | 6 CLK [14 D 6 nc [16 nc
SERIAL SER 1.30 (5) a 7 Qg |15 C 7 Qp | 17 SHIFT
TYPE SHIFT DATA ASYNC [ TOTAL A {3) 12,30 " A 8 GND|[16 Vcc|[8 CLIK|18 D
FREQ CLEAR |POWER 8 2550 ap S G |19 ¢
INPUT ¢ A8 (9) Qc i0__GND| 20 Vcc
‘179 [25MHz| D LOW [230 mW e LI,
D (12)
SN54179 {J,FH) SN74179 (4,N) Tp
180 logic symbot pin assignments
3 GES FH PACKAGE
9.BIT ODD/EVEN PARITY EVEN —7—{G3 e I PACKASE
GENERATORS/CHECKERS oob G4 - 7w e 76 |2 A
wpiat prtomancs o e P
(8)
TYPE [ POWER | DELAY Ao 4 15) b 5 IEVeN |1z E 5 nc TS e
§ 300D | 13 F 6 o000 |16 D
‘180 | 170mW | 35ns E {10) 3 EVEN 7_GND | 14_Vcc 7 nc 17 _nc
SN54180 (J,FH) SN74180 (J,N) () 8 ZEVEN |18 E
' ' D = 9 IODD | 19 F
e (12) | 10 GND 20 Vcc
—u3 g 3 6 __ =
; ] a opo
(2)
H—
. 181 logic symbolt pin assigniments
3 3 S
I |ariTHMETIC LOGIC UNITS/ 08 ALU Lt
o FUNCTION GENERATORS ©) 0 2 Ko | 14 A-s ] 2 Bo [1e F3
o ~ . . s1 18) 5 3_s3 15 ¢ 3 Ao 17_A=8
c (16 arithmetic operations, @) 0...15)CP ) 16 Cnea || 4 53 6 T
o 16 logic functions) S2 M% (0...15) ce =17 = 5 1 778 5 s2 9 éﬂa
8 SO 18 B3 6 S1 20
~+ typical performance $3: (3) 6 {P=Q) O {14} A=B [7 ¢, 19 A3 7 S0 21 B3
o (8) {16) 8 M 20 B2 8 nc 22 nc
TYPE CARRY | ADD | TOTAL M 4 (0...15)CcO Cntd [3 1% 21_A2 9 Cn 23_A3
L. TIME_| TIME | POWER | cp-T—fcr D i e
Q. ‘181 125ns | 24ns | 455 mW . 77 oNo {28 Voo |12 F 26 B1
(] B g — 13_F2 27 A1
AS181A| 6ns | 5ns |675mW | g 217 (9 14 o | vee
‘L5181 16ns | 2405 [10200W | _ () R [l P~——%o
'S181 7ns | 11 ns | 600 mW - (23) .
Al P (10) —
SN54181 (J,FH) SN74181 (J,N) 220l 2 ——T1
SN54AS181A (J,FH) SN74AS181A (N,FN) (21
SN54L5181 (J,FH) SN74LS181 (J,N,FN} A2 P 1l . (11 E2
SN545181 (J,FH)  SN745181 (UNFN)  B2-42%eq
(19)
Ay-—yp 13) -
- 8 &._.'
g38ely 18] —F3
. T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-68 TExas
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18 2 logic symbols? pin assignments
i
LOOK-AHEAD CARRY CcPG CJ. N PACKAGES FH, FN PACKAGES
¢, _(13) (12) ¢ 16 9 Cniz T nc 1 nc
GENERATORS '"14)_ a coo X 2 Pl 10 G 2 Gl 12 Cpy,
typical performance PO 2.~ CPO co1 (1), Cpray 3 GO 11 Cnay 3 Pt 13
CARRY G0 B ~Jdcco 4 PO 12 Cpnax 4 GO 14 Casy
TYPE POWER = @ (9) 5 G3 13 Cp 5 PO 5 Cpex
TIME ik _m' e coz bt 53 14 G2 5 nc 6 nc
I ~ CG1 T
152 | 180mW | 13ns o T o A
‘AS182| 100mW | B ns e Bl e “—F s 72
'S182 260 mW 7 ns tzz__hcez 0) = 10 GND 20 Vec
73 16 =l cp3 cap="% 5
SN54182 (J,FH) SN74182.(J,N) 838~ caa
SN54AS182 (J,FH)  SN74AS182 (N,FN)
SN545182 (J,FH) SN745182 (J,N,FN) OR
CPG
Cn 13) 129 121 21 02 o
34
1244 53
Fo 4l 62/210 3';" —‘lcnw
Go Ble 73 1246% 51 ’
P2 t6a 34,64 ® ¢,
- 564
G Wefzs 1
FZJEL G6 10,4,6,8 >_(7) P
ézﬂi& z7 34684 >1
B3 (6)‘ 68 5,:,3- (10) o 3
G Ba]ze Py
Q
S
3
183 ' logic symbol T pin assignments -
Q
) J. N PACKAGES FH, FN PACKAGES
DUAL CARRYSAVE w1 (6) T A L3 T e T e =~
FULL ADDERS L T e TA |1 % ©
typical performance B3 _l1q 3 18 10 2Cns+4|| 3 nc 13 nc 2
4 1c, 11 2C, 718 T4 2Cpaq o
Type | CARRY [ ADD | POWER 1,1l cof—8licmq [5 6t (12 28 5 no 5 nc
TIME | TIME | PERBIT 6 13 13 2A § 1Cp 76 2C,
‘H183 | 1ins | 11ns] 110mW 7 GND T8 Vec (17 ve N7 we
. (13} 8 1Ch4+y |18 28
‘LS183 | 15ns | 16ns | 23mW 2A———— ® 5 iz 9 2A
SN54H183 (J,FH) SN74H183 (I,N) 5012 70 GND |20 Vee
SN54L5183 (J,FH) SN74LS183 (4,N,FN) (10)
2, 11 2Cpe1
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection, -
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184 logic symbolst pin assignments
VERSION 1 J. N PACKAGES FH PACKAGE
CODE CONVERTERS > V1 V5 T e
(BCD to binary) 2 Y2 |10 A 2 Y1 |12 ¥8
typical performance BCD/BIN 3 v3_ |11 8 3 v2 |13 A
=__115) = 4 Ya 12 C 4 Y3 |14 8
TYPE | POWER | DELAY (& Fen L e
‘184 {280 mW | 25ns 6 Y6 {14 E 6 nc |16 nc
(10} (1) 7 v7 |15 G {[7 ¥s {17 D
SN54184 (J,FH) SN74184 {J,N) Av————q 2/Ga 20 Yi
. g « 8 GND |16V, 8 Y6 |18 E
R L R a0 ((:: vz | emrr T
c 8 8Q @ Y3 [ BINARY 10 GND | 20 Vcc
aGp 160 ®) Y4
{nﬁa’—- 10 2ol —vs
MSD E-———-—““{ 20 ©
roy LN
SEE VERSIONS o (7} Y7
. AND 3
2 o8 vs
VERSION 2 VERSION 3
> >
L L
[BCD/BCD 9°S COMP] [BCD/BCD 10°S cOMP)
A
5_log Jen X zol®l o [ AL Y X
A 001520 . A2 g l—L8l_ vg | Beo
{11) - BCD B2 10°'S
B 2 . BCD (1)
BeDQ o t2)] w3 vy f:gmv c (11;! a 3/a/5/6 Q . Y7 [ comp
p__3]g PN D—}T 8 120 v8
(Low) £ L8 o e >9G8 (HIGH) E eeeeead g >966 ¢+
3 =1y, o—U vy
@y, o2 v,
SEEVERSION1 o1 __ 4 SEEVERSION1 < |—Bl_v3
o o8 __ v, oW _ vy
= o8 s o8 vs
(]
Q.
c
(2]
(=
c
-
Q.
®
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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185

logic symbulf

pin assignments

CODE CONVERTERS J, N PACKAGES FH PACKAGE
. BIN/BCD 1 Y1 9 Y8 1 nc 11 nc
(binary to BCD) sl 2 v2 |10 A 2 Y1 |12 V8
typical performance 3 v3 [11 B 3 v2 |13 A
4 Y4 |12 C 4 v3 [14 B
TYPE | POWER | DELAY 20 (1 vi 5 Y5 [13 D § Y4 15 C
‘185A | 280 mW | 25ns _ ° 2 Lsp [6 Y6 [14 E 6 nc |16 nc
SN54185A (J,FH) SN74185A (J,N) 10} POl T 7 Y7 118 S i 7 Y8 17 P
! ‘ A ) 2 8o Y3 8 GND |16 vecl{ 8 v6 [18 E
6-BIT B 4 (4) 9 v7 |19 &
pvary | c-121g 100 (5) va . 10 GND |20 Vge
p 3 |6 200 Y5 2 MSD
(1) 00 B vg
E 32
weo Dy
e d (9 v8
187 logic svmbc)lT pin assignments
1024-BIT READ-ONLY (") ROM 256 X 4 J. N PACKAGES FH PACKAGE
A0_lS 1 A6 | 9 a4 1 nc |11 nc
MEMORIES T 0 2 a5 |10 a3 || 2 A6 |12 aa
(256 4-bit words; open- AZT 3 A4 |11 Q2 3 A5 |13 Q3
collector outputs) YT 4 A3 |12 a1 4 A4 |14 Q2
) A3_(4)___ o AeHZan 5 A0 |13 51 || 5 A3 [15 Qi
typical performance Aa_{3) Az Aol o2 6 A1 [1a 37 || 6 nc |16 o
ACCESS TIMES AS ) AQ {10) a3 7 A2 |15 A7 7 A0 [17 T
chIP a1 Aol (9) a4 8 GND[16 veell 8 A1 18 B2
TYPE | ADDRESS a7_l18)__|; 9 A2 |19 A7
SELECT ——“3) 10 GND |20 Ve
3] &
‘187 | 20ns 40 ns 52014 IEN
SN54187 (J,FH)  SN74187 (J,N)
189 logic symbolt pin assignments
64-BIT RANDOM-ACCESS “ RAM 16 X 4 J. N PACKAGES FH. FN PACKAGES
A0 0 1 A0 [ 9 a3 1 nc [11 nc
MEMORIES Ar_15) o 2 § 1o o3 [[2 a0 [12 @3
(16 4-bit words; three- a2 19 A 3 RW[t11 34 |3 § |13 03
state outputs) 13) 4 D1 _[12 D4 4 RW [14 04
tymical perf A3 > 3 5 Q1 [13 A3 5 D1 |15 D4
ypical performance s (be G1 6 D2 |14 A2 6 nc 16 nc
Tvpe |ADDRESS [ENABLE | POWER R/W_E 1EN [READ] 7 92 |15 AL Q1 j17 A3
8 G
TIME | TIME |PERBIT 1C2 [WRITE] LR Yeeld LAl
‘LS189A 50 ns 35ns 2.7 mW p1-t4 A 7D Y g 5 51 10 GND |20 veg
‘'S189B | 25ns 12ns | 5.9mw p2—& 7 32
(10) 9 =
SN54LS189A (J,FH)  SN74LS189A (JN,FN) D3— o0 T
SN5451898B (J,FH) SN74S189B (J,N,FN) D4 a4
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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190 logic symbol,”190, ‘L§1901t pin assignments
CTRDIV10
SYNCHRONOUS UP/DOWN (4 J. N PACKAGES FH. FN PACKAGES
CTEN -G an s s o T nc |11 _nc
COUNTERS p/U IM2(DOWN]  2(cT=0126 j—MAXI 2 s |10 ¢ 2 8 |12 D
(BCD) I e il 3(CT=9126 MIN 1376, |11 ToAD EC I EES
typical performance CLK_t: 1,2-/1,3+ ) 4 CTEN[12 MAX/MINI[ 4 ap J14 TOAD
4 P 5 DU |13 5 15 MAX/MIN
COUNT | TOTAL | —— a1 gs 14RO 5T 5 36 e
TYPE FREQ POWER LOAD—hns) c o ; gzu :: C 7 Z/U 17 RCO |
190 | 20MHz [325mw | A-——fE0 o+ b—toa o
‘ALS190 | 35 MHz 60 mW o 12] - o OB 70 GND |20 Voo
‘LS190_| 20 MHz | 100 mW ) :4]1 o oc
D 8 Qp
SN54190 (J,FH) SN74190 {J,N)
SN54ALS190 (J,FHY SN74ALS190 (N,FN) . )
SN54LS190 (J,FH) SN74LS190 (J,N,FN} logic symbol, "ALS190%
@ CTRDIV10
CTEN=—z-Ea1 a2
o/U M2 [DOWN]  2(CT=0)28 j—MAXIMIN
- (w3 tuel 3(cT=9126
cLK 1,2-13+
Ga 614" rco
ToAp-leslcs
-l
A———::;’” 50 K —‘:' oA
B 2l 2 0g
oo 7 (6)
oo @l D qp
3 191 . logic symbol,’191, 'LS1911 pin assignments
SYNCHRONOUS UP/DOWN w CTRDIVIG : BJ. N vA:xAces FH, FN PACKAGES
ET [ D 1
COUNTERS TEN=ETC! (12) 2 0p |10 C 2 ;c :; ';C
I | tbinary) D/U—t;‘MNDOWNl 2(CT=01Z6 j—mN"/ 3 Qs |11 TOAD || 3 Gs |13 C
s e m3[ur] 3(CT=15)26 [ CieN|12 MAXMIN|]| 4 Qs |14 LOAD
o CLK—t:'I,Z—/‘Ij# 5 DU |13 5 CIEN| 15  MAX/MIN
C G4 s1ap ¥ res 6 _ac_ |14 ciK 6 nc |16 _nc
0 m“"n cs 7 Qp |15 A 7 O/U [17 RCO
P 8 GND |16 Veg 8 Qc |18 CLK
(15 L
o0 T 81 +=p——0a 9 O |19 A
c & o} i2] ilzs: o8 e
- c [4) Qc
8‘ pi2 | 181 26
typical performance
logic symbol, ‘ALS191t
TYPE COUNT TOTAL
FREQ ' | POWER W CTRDIV1E
191 | 20 MHz | 3256 mW CTEN—-=m61 (12)
ASToT oo ey 0/U M2[DOWN]  2(CT=01Z6 j—MAX/MlN
35 MHz m . ke 3(CT=15)26
'LS191 | 20 MHz | 90 mw CLK_E>1 2113+
o 13)
SN54191 (J,FH) SN74191 (J.N) e R
SN54ALS191 (J,FH) SN74ALS191 (N,FN) LOAD—-E-:-’:
SN54LS191 (J,FH) SN74LS191 {J,N,FN) A {15) ) 0] (3) aa
(1) 2
(10) t2l T
€ Lal o %
D (8] Qp
1 Pin numbers shown on logic symbols are for J and N packages only. N
nc — no internal connection.
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192 : fogic syrnbol' pin assignments
SYNCHRONOUS UP/DOWN CTRDIVI0 - ;. NPACKQAGZS - n:,cm PA:::(AG;S
DUAL CLOCK COUNTERS " cader-o o o c 5T o
(BCD with clear) up P 2+ - L 12) == 3 Qs |11 10AD |[3 Qg [13 C-
typical performance P eT-9 co 2 DOWN |12 ¢cO 2 Qa |14 LOAD
DOWN b1 _ 3 — 5 UP |13 B0 5 DOWN|15 CO
COUNT TOTAL I 52 2cT=0>~——80 6 Q¢ 14 CLR <7s rl\;':’ %%_
TYPE —(11) 7 Qp 15 A
FREQ POWER LOAD—E>c3 8 GND |18 Vee || 8 Oc |18 _cm
192 | 25 MHz | 325 mW s - C @ 3 G |18 A
A 3D )] QA [[[c GnD |20 Vi
‘ALS192 | 40 MHz 50 mW gLl " 2 2) ag cc
‘'L192 3MHz | 42mW c o | Tl © o
‘LS192 25 MHz 85 mW {9 181 (7) ap
SN54192 (J,FH) SN74192 (J,N)
SN54L192 {J)
SN541S5192 {J,FH) SN74LS192 (J,N,FN)
SN54ALS192 (J,FH) SN74ALS192 (N,FN)
193 logic symbolt pin assignments
SYNCHRONOUS UP/DOWN AT .
DUAL CLOCK COUNTERS e J. N PACKAGES FH, FN PACKAGES
CLR cT=0 1 B 9 D 1 nc 11 nc
(binary with clear} uP (s) - 12) 2 Qg 10 C 2 B 12 0
typical performance TcT=15p>—=-C0 3_0a 11 LOAD || 3 Qp 13 C
w 1% 4 DOWN[12 CO_ || 4 Qa |14 LOAD
COUNT TOTAL DOWN D 1— - (13) =~ 5 UP 13 BO 5 DOWN|15 CQ
—op=t13
TYPE FREQ POWER —“-"EGZ €7=0 B8O 6§ ac |14 CIR [|6 nc_ |16 ne
" forp-edc3 7 _ap |15 A 7 Up_ [17 BO
193 25 MHz | 325 mW L r 8 GND |16 Vcc |l 8 Qc |18 CLA
‘ALS193 | 40 MHz 50 mW PRRLLIE s ] B3 aa 3 dp |19 A 3
‘L193 3MHz | 42 mW pgdn | 12) |2 qp 5 GND 20 Ve
‘L5193 | 25 MHz | 85 mW c-wo 1l |8 o
o2 8] —".q
SN54193 (J,FH) SN74193 (J,N) ° ) 2
SN54L193 (J) . =
SN54LS193 (J,FH) SN74LS193 (J,N,FN) =
SN54ALS193 (JFH)  SN74ALS193 (N,FN) (U)
e
194 logic symbolt pin assignments g
4-BIT BIDIRECTIONAL SRG3 J, N PACKAGES FH, FN PACKAGES ]
= (1) R 1_CLR 9 SO 1 nc 11 nc
UNIVERSAL SHIFT REGISTERS CLR—b(g' R T R L 2
typical performance so o] o }M 0 3 A 11 CIK 3 SRSER [13_ 81 o
s1 3 4 B 12 Q 4 A 14 CLK
shiET | SERIAL TOTAL cw_qt;u 5 C 13 oﬁ 5 B 15 Qp
TYPE DATA 6 D 14 Qp 6 nc 16 nc
FREQ | \npyr | POWER %"”2‘— d 7 SLSER |15 Ga 7 ¢ 17 Gc
194 25 MHz D 195 mw | SRSER2) .30 s} 8 GND 16 vco 8 D 16 0g
‘AS194 e EXL) o : a5 ve
‘LS194A | 25 MHz ) 75 mW [ QLI pyr (4) _ qg cc
‘5194 70 MHz D 450 mw (LI ryrr 03 o
(6)
D e 3,4D 12) ap
SN54194 (J,FH) SN74194 (JN,FN)  SLSER 2,4D
SN54AS194 (J,FH) SN74AS194 (N,FN)
SN54LS194A (J,FH)  SN74LS194A (J,N,FN)
SN545194 (J,FH) SN745194 (J,N,FN)
t Pin numbers shown on logic symbols are for 4 and N packages only.
nc — no internal connection,
I Texas 3-73
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19 5 logic symbol, “195% pin assignments
4-BIT PARALLEL-ACCESS — (9) SRG4 J, N PACKAGES FH, FN PACKAGES
SH/LD. M1 [SHIFT] 1_CLR| 9 SHAD||1 nc |11 nc
?H‘_F"; REGISTERS —T_:M“LOAD] 2 J |10 CIK |[2 CIR |12 SHID
typical performance TR 3 K 11 Gp 3 J 13 CLK
- SERTAL R % A {12 ap |[4 X [14 G
SHIFT TOTAL o 1% bens 5 8 |13 oc ||[5 A |15 Op
TYPE DATA ck 19| T {14 Qg [[6 e [16 ne
FREQ POWER ° :
INPUT @ 70 |35 Ga |[7 8 [17 Oc
- — J=_n3 8 GND |16 Vo |8 € |18 Op
195 30 MHz JK 195 mwW K13 2k 55175 o
‘AS195 Al 1o3p |__(15) g 0 GND| 20 vcc
'LS195A | 30 MHz K 70 mW s 8 _I535 | 114) g
'S195 70 MHz K 375 mW cle | | (3) o
oA 02 o
W
SN54195 (J,FH) SN74195 (J,N) D
SNES4AS195 (J,FH) SN74AS195 (N,FN)
SN54LS195A (J,FH) SN74LS195A (J,N,FN) SRGA
SN545195 (J,FH) SN745195 (J,N,FN} CLRN R
Sﬂ/ﬁft M1 [SHIFT]
M2 [LOADI
ok B9 b cayqp
{2 L
e D
K 3l 13K
ata 1,0 (15 _op
851530 [ 14 qq
c 8 {13} Qc
p_(1 (12) ap
LS
19 6 logic symbolt pin assignments
PRESETTABLE DECADE/ o, T ARGt TH. PN PACKAGES
nc nc
BIQUINARY COUNTERS/ &R (13) ¢ cT=0 2 Q¢ 9 Qg 2 LOAD[12 CLK1
LATCHES 3 C 10 B 3 Qc |13 Qg
typica! performance - i A no ¢ ¢ 4 8
8) DIV2 5 Qp 12 Q_D 5 nc 15  nc
TYPE COUNT |PARALLEL CLEAR TOTAL R SIRLIEN S B, 6 CLK2[13 CiRf[6 A 16 D
FREQ | LOAD POWER | A~ _lp AL SOt VYeells o 17
A
196 | 50MHz| YES LOW [240 mw oo
‘L5196 | 30MHz|  YES tow | eomw] o \p &0 ol DIvs 10 GND |20 vee
‘5196 [100MHz|  YES LOW [375mwW 19}
g1 _lo 0 Qg
SN54196 (J,FH) SN74196 (J,N) (3) cT 12
SN54LS196 (J,FH) SN74LS196 (4,N,FN) c 1er (LI
SN545196 (J,FH) SN745196 (J,N,FN) p—u 12 D
[
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3.74 Texas .
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PRODUCT GUIDE

197 togic symbolt pin assignments
PRESETTABLE BINARY — CTR J. N PACKAGES FH. FN PACKAGES
GRS 1 _tOAD] 8 _ClKi[ 1 ne [11_nec
COUNTERS/LATCHES P
R-edere0 2 Oc | 9 0p [[ 2 LOAD 12 CLKY
3 C |10 8 3 Qc [13 Qg
typical performance | | 4 A 11 D 4 C 14 B
® DIV2 6§ Qa [12 Op | 5 nc_ [15 nc
TYPE COUNT [PARALLEL CLEAR TOTAL | cLk1—D> 4 (5) 6 CLK2|13 CLR||6 A |16 O
FREQ LOAD POWER UL —0A 7 Gno |18 Vcc|| 7 e |17 ne
‘197 | 50MHz|  YES Low [240 mw ' 2 ng, :g gfﬂ
‘L5197 | 30 MHz YES LOW | 60mW ka8t pivs T0_GND| 20 Ve
‘S197 |100 MHz YES LOW [|375 mW (9)
o |o o —ag
SN54197 (4,FH) SN74197 (J,N) T cT 2
SNB4LS197 (J,FH) SN74LS197 (4,N,FN) c8 3 Sicr e
SN545197 (4,FH) SN74S5197 (J,N,FN) b [SRVI P 2 p—0p
19 8 logic symbolt pin assignments
8-BIT BIDIRECTIONAL — 9 SRGS BT | T
UNIVERSAL SHIFT REGISTERS c';g’(‘;,—b R 2 SRSER| 14 G 2_so 16_CR
. 3 A 15 E 3 SASER| 17 Qp
typical performance v 1231 ?}M% + oa |15 oF T A NG
SERIAL 1) 5 8 7 F S Oa T3
Type |SHIFT [0 20 | asvne | ToTaL CLK p ca I | T i
FREQ CLEAR |POWER D 1-9/24— .J 8 ac 76_On § o 22w
INPUT SRSER _(2) m | L) A 5 < 23 G
" Al 10 Oy 22 SLSER|[10 Oc 4 Gn
198 [26MHz| D | LOW |360 mw PRI O A e T e ,
) 3,4D © T2 _ono | 28 Voo [[1Z Go 76 SLSEA 3
SN54198 {J,FH) SN74198 (J,N) B2 __f34D Qg 13_ClK |27 81
c (8) oc [[7+ ono |28 Voo
(9) {10)
D — Qp [
g5 (I -
£ U8l o, =
G 9 GNP 8
T R "
SL SER {2
2,4D (=]
=
©
(=}
e
o.
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-75
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199 logic symbolt pin assignments
8-BIT BIDIRECTIONAL &R 0 SRG8 — NPACKAGES __FHpAcKAGE
R nc nc
UNIVERSAL SHIFT REGISTERS smﬁ—h‘z‘” 1 (SHIET) Y Y T
(J-K serial inputs) M2 [LOAD] 3 A 15 Qg 3 J 17_CLR
typical performance CLK INH 1D 4 Qp 16 € 4 A 18 Qg
= c31—» 5 B 17 Of 5 Qp 19 E
shie |SERIAL | oy crk 13 | 5 Gp 8 F 5 B 70_Of
TYPE DaTa [ASYNC|TOTAL - 7 C [ G |7 @ J2F
FREQ CLEAR | POWER| J———{13J 8 ac 06 8 nc 22 _nc
INPUT (LIS Py W_oalsp 77 on S 73 0g
199 | 25 MHz [ 4K LOW {360mw| A_d3_T230 70 Op 22 W 70 ac 24 G
(5} (6) 11 CLKINH[ 23 SHAD |[11 D 25 Q
B e Qg H
{SNS4199 (4,FH) SN74199 (J,N) b ) T oo 28 vee {77 a5 [z
Ac 13 CLKINH|[ 27 SHAD
p_{9 0 q
D 14 GND 28 Vce
g_16) 08 _ o
F_118) an_qp
G120 19 oq
H_(22) 20 q,
201 logic symbolt pin assignments
256-BIT RANDOM-ACCESS RAM 256 X 1 J. N PACKAGES
(1) 1 AO 9 A4
MEMORIES A 10 a7 7o As
(256 1-bit words; three- Al (15) ‘ 3 31 11 A6
state output) :: @ ‘ 4 Z MG
=0 0 5
typical performance Aq 2 Az 6 G |14 A7
(10} 7 A3 |15 A2
A5 ———rp
TYPE ADDRESS | ENABLE [POWER/ o) 5 oNo |16 Voo
TIME TIME BIT
3 5 a7 4 7
‘'S2 42 ns 17 ns 1.9 mW
RO gy
SN745201 (J,N} % ::: ~1 &1
Ty e
? n/SW ] 1EN (READ]
o t‘I(:Z [WRITE]
g- (13)
D Q
0
(o
£
Q.
(1]
1 Pin numbers shov‘vn‘on logic svrﬁbols are for J and N packages only.
nc — no internal connection,
3-76
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PRODUCT GUIDE

219 logic symboit pin assignments
64-BIT RANDOM-ACCESS RAM 16 X 4 J, N PACKAGES FH, FN PACKAGES
POSAL 0 1_A0 9 Q3 1 nc 11 nc
MEMORIES a1_09) 2 5 |10 b3 |{2 a0 |12 a3
(16 words of 4 bits each; np_12) A% 3 AW |11 _as {[3 § [13 D3
three-state non-inverting (13) 4 D 12 D4 4 RWi14 a4
3 5 a1 _[13 A3 || 5 DI |15 Da
output) L N 6 D2 [1a A2 || 6 nc |16 nc
typical performance RIV—2) 1EN [READ] 7 _02 115 Al 7_Q1 (17 A3
| PN [WRITE] 8 GND]16 vcc|| 8 D2 |18 Az
ADDRESS | ENABLE | POWER/ 9 02 [19 A1
TYPE (4) L (5)
TIME | TIME BIT D1 A 70 A a1 10 GND[20 vcc
‘LS219A 50 ns 35 ns 2.7 mwW D2 (6) | Q2
D3 {10 {9)
SN54LS219A (J,FH) SN74LS219A (J,N,FN) (12) (11 a3
D4 Q4
2 21 togic symbolt pin assignments
DUAL MONOSTABLE J.N PACKAGES FH, FN PACKAGES
MULTIVIBRATORS FURILUNY-N I g 1A 19 24 1 ne J11 e
2 3 2 1B (10 28 2 1A [12 2A
typical performance 18— |03 .a 3 10 |11 _2CR ]| 3 18 [i3 28
. W = 2 10 |12 20 4 1CR |14 2CR
OUTPUT TOTAL 1CLR v R P10 5 20 |13 1Q 5 1a_ |15 24
TYPE PULSE POWER ‘CmmT—)(— cx 6 2Cext [14 1Cext || 8 nc 16  nc
RANGE 1Rex't/-—)(- RX/CX 5 Wexd [0 Mad|l L0 17 10
x
(9} & | Cext Cext
SN54221 |20 ns-21s [130mW 28— e T oND |75 Vee || 26an 178 Cin
SN74221 | 20 ns-28s | 130 mW 28— 15) 20 o 2Rext|g MRext/
SN54LS221| 20 ns-49s | 23 mW JRNYIS PN 02 55 10 Z”o‘ —~ Cext
P N v
SN74LS221]|20ns-70s| 23 mW 2o B _se | ox cc 3
2R,
SN54221 (J,FH)  SN74221 (J,N) eIy mxicx
SN541.5221(J,FH} SN74L5221 (4,N,FN) )
: T
&
-
Q
=]
o
o
=4
o
t Pin numbers shown on togic symbols are for J and N packages only,
nc — no internal connection.
Texas 3-77
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] 22 logic symboit pin assignments

64-BIT FIFO MEMORIES FIFO16 X 4 J, N PACKAGES

16 4-BIT WORDS' - CTR 1_OE 11 CIR

{input-ready enable, output- OE =————1EN7 ; ::E :; g:

ready enable, and three-state b‘lﬁ“—”b CT=0 . @ 4 LDCK[14 Qi

output) & 2,3 3) o [5 B0 [15 nc

typical performance (@) crae /el 6 nc |16 QO

LDCK ——E=x 22 7 ©1 |17 OR
TYPE DELAY TIME | TOTAL IRE (2) 63 8§ D2 |18 ORE
FROM CLOCK | POWER croo L & . a5 (17) oR 9 D3D 19 YNCK
. - 5 GN
‘L5222 47 ns 433 mW ) o 20 YVee
UNCK
SN64LS222 (J)  SN74LS222 (J.N) (18) cT=04 &
G5
34 VeT For chip carrier information,
- ] 1 16l contact the factory.
5
Do 1] 67Vjp———a0
4
o142 LI
D2 (8) (13) Q2
] o2 .

224 logic symbolt pin assignments
64-BIT FIFO MEMORIES FIFO16 X 4 N PACKAGES
16 4-BIT WORDS m IR T ot |9 TR
(three-state output) OF ——{EN5 Z W_[10 a3
typical performance oy n SN Uy 3_LOCK[17T a2

() 4 DO [12 a1
Type | DELAY TIME [ TOTAL cr<ied & Foercn 2——1r 5T
FROM CLOCK | POWER Lock 2L 22 6 0z [14 OR
‘L5224 47 ns 433 mW 7 03 175 UNCK
8 GND |16 Ve
SN54L5224 (J)  SN74LS224 (J.N) ol & s Qe
{15)
UNCK'==— zac'r-o-- & For chip carrier information,
contact the factory.
3 vet
1
o4 fip asV—BL oo
D1 (5) {12) a1
D2 (6) (11) Q2
03 (1] {10) o3
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-78 i TeExas
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PRODUCT GUIDE

225 pin assignments
logic svmlmlt
80-8BIT FIFO MEMORIES CJ. N PACKAGES .
1 CLKA 11__Q4
FIFO16 X5
16 5-BIT WORDS TR TRCY
typical performance e _elens TR 3 UNCKOUT| i3 a2
18 200 1401
outeut | PELAY TIME | TOTAL | CtR——"=CT0 @ o0 75 a0
FROM CLOCK [POWER ). ' 3p—Uunck 6 D2 16_UNCKIN
3-Stat, 50 400 mW cres out —53 5 oR
-State ns LULLIE B} Tl 8 D4 18 CIR
SN74S225 (J,N,FN) 9 OF 19 CLKB
D o 10 GND 20 Vce
CLKB 19 G2/Z3
@ FN PACKAGES
T 2cT<is IR 1T _ClKA 1104
CcT>0 - 2 R 12 Q3
L " oo 3 UNCKOUT| 13 Q2
N EES T4 Q3
| 5 DI 15 Q0 -
[PYLLE pr-e so—"2 a0 6 02 16_UNCKIN
o1 (5 ha o, 7 03 17 9_3_.
6) W 8 D4 18 CLR
pz—c" Ep S Of 19 CLKB
03 —
) o, 10 GND 20 Vce
226 logic symbolt pin assignments
(2) J, N PACKAGES FH. FN PACKAGES
4-BIT PARALLEL LATCHED st v 0 wo T osa 15 ool e TiT e
BUS TRANSCEIVERS s2 1 3 2 S1 {10 B4 2 GBA [12 OCA8|
{three-state outputs) (15) ~ 3 A1 [11 B3 3 S1 |13 B4 3
vnical perf GAB e T A2 (12 82 |[4 A1 |14 B3
ypical performance GBA {1) [ 5 A3 [13 Bi 5 A2 [15 B2
MAX MAX {9) 6 A4 14 S2 6 nc 16 nc
ocaB o ENG 7 OCBA[16 GAB || 7 A3 |17 81 @
TYPE | SOURCE SINK ocead? EN7 8 GND |16 Vcc || 8 A4 |18 sz E ‘
CURRENT | CURRENT 3 OCBA[19 GAB s |
‘$226 | —6.5mA 20 mA o) | [ a3) 10 GND |20 Vcc (U]
At (2/3)4D 0n/2ip 6V 81
SN545226 (J,FH) SN745226 {J,N,FN) b vd
[: V7 (0/1/2)0 (013150 Q
AZLO— ‘_‘.’(_‘a.az .g
a8 (LA1IPN 9
g8 ‘ o) o, o
T Pin numbers shown on togic symbols are for J and N packages only,
nc — no internal connection.
I TExas 3-79
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221

logic symbol?

pin assignments

3-80

64-BIT FIFO MEMORIES FIFO16 X 4 J. N PACKAGES
16 4-BIT WORDS 0 CTR ; ::EE :; ET
{input-ready enable, output- - OEﬂEN7 T R |13 02
ready enable, open-collector t:l.—Rll—)-h CT=0 4 Lock[14 a1
{3) 6 DO 16 nc
outf)utsl @) cr<ig & +/ct 2,3 il 8 nc |16 Q0
typical performance LDCK et 22 7 O1 [17 OR
(2) 8 DZ |18 ORE
IRE~——G3 " 503 |19 UNCK
Type | DELAY TIME | TOTAL cT>04 & - a5 OR [10_GND |20 Vce
FROM CLOCK | POWER | )y (19| 24
. as) cr-o+ &
RE «———ri
‘Ls227| 575ns  |a33mw| © 5 . ved-
SN541.5227 (J) SN741L5227 (J,N)
o0& _Tip 6.7 011 a0
n (18) For chip carrier information,
D1 ; Q1 contact the factory.
02 8) (13) az
{9
D3 ) (12) as
2 2 8 logic symbolt pin assignments
64-BIT FIFO MEMORIES J. N PACKAGES
16 4-BIT WORDS FIFO16X4 1 OF 9
CTR 2 R 10 Q3
(open-collector outputs) oF (1) [ens 3 lDCK|11 Q2
typical performance {9) 4 D0 |12 a1
ypical p s TLR—LCT=0 @ 551 |13 00
DELAY & 2——mr 6 D2 |14 OR
TIME | TOTAL o R o e
TYPE LDCK 22 8 _GND [16_Vcc
FROM | POWER
CLOCK crsof & _ 3 {14) oR
'LS228 | 657.5 ns | 433 mW (15)
UNCK
cr=04+ &
SN54L.5228 (J) SN74LS228 (J,N)
3 Vi
(8) 1 1 (13) For chip carrier information,
Do 10 4,5 Q pmnem Q0 contact the factory.
b1 {5) {12) a1 i
02 (6) 1) 5,
3 7) (10) a3 .
T Pin numbe'rs shown on logic symbols are for J and N packages only.
nc — no internal connection.
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PRODUCT GUIDE

230,231 logic symbol, ‘AS230*1 pin assignments
OCTAL BUFFERS AND LINE DRIVERS 1§ N J. N PACKAGES
(three-state outputs) (2) (L NERETY]
ree-state outp w 2 o1 AT YA
¢ 'AS230 has true and complementary outputs 1Az :::: w2 3 2Y4 | 13 2A2
e ‘AS231 has complementary G and G inputs 1a34 . an 13 4 1A2114 Y3
1A4 ve 5 2va| 16 2A3
typical performance 25 1 6 1A3[ 18 1Y2
MAX MAX N 7 2Y2 |17 2A4
an (9) 8 1A4| 18 1Y1
241 D e 2v1
DELAY | SOURCE SINK SE] o o Vi T
CURRENT | CURRENT 2a3 019 T 76 GNG| 20 Vg |
35ns | —16mA | 64mA a0 12 L% 2ve
SN54AS230 (J,FH) SN74AS5230 (N,FN) | . t
. ogic symbol, ‘AS231
SN64AS231 (J,FH) SN74AS231 (N,FN) - gic sy FH, FN PACKAGES
IO N P T 18 |11 2A1
2 AT |12 1v4
1A1 __:i: I = SR 3 2ve | 13 2A2
w2 118) 4y, 7 1A7| 14 1Y3
o ':" 1v3 5 2va | 16 2A3
184 £ 12 1va 6 1A3| 16 1Y2
1) 7 2Y2 | 17 2A4
. EN 8 A4 [ 18 V1
a1 2 5V (LN 9 2v1 |19 26
242 {13) (7) 2v2 10 GND| 20 Vce
243 115 ) ya l
284 (17) 3) 2va
*2G on ‘AS231
2 40 logic symbolt pin assignments 3
OCTAL BUFFERS/LINE _m 7. NPACKAGES
1G EN
DRIVERS/LINE RECEIVERS @ - 116 [ 11 2a1
: 2 1At |12 1v4
(inverted three-state outputs) ::; @ LY (16) ::; 3 24 [ 13 2A2 %
typical performance 1a3 18 4 qya 4 1AZ2 | 14 1Y3 .5
8) (12)
1A —— wva 5 2Y3 |15 2A3
MAX MAX POWER e = Ta e vz (O]
TYPE DELAY SOURCE SINK DiSss!- 3 EN 7 22|17 244 -
CURRENT | CURRENT | PATION | za) 01| SV 2v B 1A4118 11 [T
282 a3 n 2v2 9 2v1 19 ZE :
SNB4ALS240A | 655ns | —12mA 12mA 22 ] 5 e |20 Ve 3
SN74ALS240A | 55ns | —15mA 24 mA 52mW | 55, 112 ] B e °
SN74ALS240A-1| 55ns — 15 mA 48 mA E
SN54AS240 35ns | —12mA 48 mA 235 mw '
SN74AS240 35 ns — 15 mA 64 mA FH, FN PACKAGES
SN54LS240 10ns | —12mA 12 mA 116 11 2
120 mW 2 1a1[12 1va
SN74L5240 10ns | —15mA 24 mA a5
SN545240 5 ns —12mA 48 mA 467 mW 4 1A2| 14 1Y3
SN745240 5ns —15mA 64 mA 5 2v3 115 2A3
6 1A3[16 1Y2
SN54ALS240A (J,FH)  SN74ALS240A (N,FN) 7 2v2 [ 17 2A4
8 1A 118 1YV
SN74ALS240A-1 (N,FN) O
SN54AS240 (J4,FH) SN74AS240 (N,FN) 10 GND | 20 Vce
SN54L5240 (J,FH) SN74LS240 (J,N,FN)
SN545240 (J,FH) SN745240 (J,N,FN)
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
[ Texas 3-81
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241 logic symbolt pin assignments
OCTAL BUFFERS/LINE T SN PACKAGES
DRIVERS/LINE RECEIVERS @ . 1 1G |11 2a1
{non-inverted three-state outputs) T P Vi M 2 a1 ]2 1ve
. 1Az o o vz 3 2Y4 [13 2A?
typical performance 1a3 = —rar 13 4 A2 [14 1Y3
MAX MAX | POWER | T e S 2v3 |15 2A3
6
TYPE DELAY | SOURCE sink | pissi- | st Ten AT KL
CURRENT CURRENT | PATION PYS ALY S v 9 ove 8 1Aa |18 Y1
SNE4ALS241A | 7ns | —12mA 12mA a2 3 2 2vz S Zvi|ie 26
2a3 15| RPN 10 GND| 20 Vee
SN74ALS241A 7 ns — 15 mA 24 mA 68 mW oas 1) [EI
SN74ALS241A-1 7ns | —15mA 48 mA TH N PACKAGES
SN54AS241 4 ns —12mA 48 mA 1 16 [11 2a1
195 mW 2 AT [12 Y4
SN74AS241 4 ns — 15 mA 64 mA
3 2Y4 |13 2A2
SN54L5241 10 ns —12mA 12mA 127 mw Az a3
SN74L5241 10 ns — 15 mA 24 mA 5 2Y3 |15 2A3
SN545241 5ns | —12mA 48 mA 6 _1A3116 1¥2
558 mW 7 2Y2 [17 2A4
SN745241 5ns | —15mA 64 mA IRy v BT
9 2Y1 |19 2G
SNS4ALS241A (J,FH)  SN74ALS241A (N,FN) 0 GND )20 Vee
SN74ALS241A-1 (N,FN)
SN54AS5241 (J,FH) SN74AS241 (N,FN)
SN54LS241 (J,FH) ~  SN74LS241 (J,N,FN)
SN545241 (J,FH) SN745241 (J,N,FN)

3 242 logic symbolt pin assignments
QUADRUPLE BUS i coa 18— SN PACKAGES
TRANSCEIVERS Gas EN2 i GAB| 8 B4

? linverted three-state outputs) PRL ST 3 an o ; :c1 ‘2 ::2!

Qo typical performance @ > 2V o + Az T B

A2
g' MAX MAX POWER '5'[_ >_]m z :2 :g .
Q TYPE DELAY | SOURCE SINK | DISSI- a3 ‘ 1% [Tow T vee
CURRENT | CURRENT | .PATION as 8 ) L

0] SNS4ALS242A 6rs | —12mA | 12mA

£, SN74ALS242A 6ns | —15mA | 24mA 68 mW T TNFACKRGES

Q. SN74ALS242A-1] 6ns | —15mA | 48 mA s iz 82

@ SN54AS242 3.5ns | —12mA 48 mA 135 mw 3 nc |13 B3
SN74AS242 3.5ns | -15mA | 64 mA : LB R B:

nc n
IsnsaLs242 Tins [-12mA | 12mA | 0 v ERET T
SN74L5242 11ns | —15mA 24 mA 7 nc [17 nc
8 A3 18 nc
SNS4ALS242A (J, FH)  SN74ALS242A (N, FN) 9 A4 {19 GBA
SN74ALS242A-1 (N, FN) 10 GND |20 Vcc
SN54AS242 (J,FH) SN74AS242 (N,FN)
SN54L5242 (J,FH) SN74LS242 (J,N,FN)
\
t Pin numbers shown on logic symbols are for,J and N packages only,
nc — no internal connection.
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243 logic symbolt - pin assignments
QUADRUPLE BUS 12 J, N PACKAGES
TRANSCEIVERS cea c—Tenn : fc‘s e
{non-inverted three-state outputs) GaB EN2 . 3 A1 |10 B2
typical performance A1 E’t vi1 4 < ALl 81 4_ A2 |11 81
5 A3 |12 nc
MAX MAX POWER @ P 2V T3 con
A2 < B2 L
TYPE DELAY | SOURCE SINK DISSI- | ] 7 GND |14 Vco
CURRENT | CURRENT | PATION a3 & 19 o3
. FN PACKAGE
SN54ALS243A 8ns | —12mA | 12mA ;t‘_- 3{; TR PRASES
SN74ALS243A 8ns | —15mA 24 mA 93 mw Ad4 —t :I— B4 2 GAB |12 B4
SN74ALS243A-1 8ns [ —15mA | 48 mA i ':1 :i z:
SN54AS243 4.5ns | —12mA 48 mA 180 mw e 15 e
SN74AS243 45ns | —16 mA 64 mA 6 A2 [16 B1
SN54LS243 12ns | -12mA 12 mA 138 mW ; ;‘:3 :; ne
nc
SN74LS5243 12ns | —15 mA 24 mA s s |19 GoA
SN54ALS243A (J,FH)  SN74ALS243A (N,FN) 10_GND 20 vee
SN74ALS243A-1 (N,FN)
SN54AS243 (J,FH) SN74AS243 (N,FN)
SN541.5243 (J,FH) SN74LS243 (J,N,FN)
244 logic symbolt - pin assignments
OCTAL BUFFERS/LINE ) : J. N PACKAGES
DRIVERS/LINE RECEIVERS LI 718 [11_2A1 3
{non-inverted three-state outputs) 2 , — a8 ; ;:l :; ;I:
typical performance 1a2 4 b 18 4y, 4 1A2 {14 1v3
MAX MAX POWER 1A3 &) 14) 1v3 & 2v3 15 243 '8
@ 2 6 1A3 |16 1Y2 1=
TYPE DELAY | SOURCE  SINK DissI- | A4 — — e 7 22 [17_2As 'S
CURRENT | CURRENT | PATION | ,z (91 o0 L LR (&)
SN54ALS244A 7ns | —12mA 12mA an © o 6N 20 Ve -
SN74ALS244A 7ns | —15mA 24 mA 68 mW | 2A1 —o] > v 2"2‘ g
SN74ALS244A-1| 7ns | —15mA 8B mA T ) 2 3
2A3 — Y3 FH, FN PACKAGES
SN54AS244 4.5 ns —12mA 48 mA 235 mw | 244 un 3 ova R ()
SN74AS5244 45ns | —15mA 64 mA CEEVYE EERELTY E
SN541.5244 12ns —12mA 12mA 127 mW 3 2v4 {13 2A2
SN74LS244 12ns | —15mA 24 mA ‘; ;C: :; ;Xi
SN545244 6ns | —12mA 48 mA 558 mW TR Tie vz
SN745244 6 ns - 16 mA 64 mA 7 2v2 [17 2As
8 1A4 |18 1Y1
SN54ALS244A (J,FH)  SN74ALS244A (N,FN) RN B
SNALS244A-1 {N,FN) 10 GND |20 vco
SN54AS244 {J,FH) SN74AS5244 (N,FN)
SN54L5244 (J,FH) SN74L5244 (J,N,FN)
SN545244 (J,FH) SN745244 (J,N,FN)
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
‘ TExas 3-83
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245 logic symbolt pin assignments
OCTAL BUS TRANSCEIVERS e
G G3
{non-inverted three-state outputs) pin L ged 3 v (8l - "'D’;‘RP‘C‘K1A°E;
typical performance 3EN2 (AB] 2 AT |12 87
2) (18)
A1 1 B1 3 A2 |13 B6
- MAX MAX POWER mC > 2% - 4 A3 [14 B85
TYPE DELAY SOURCE SINK DISSI- . ““f‘f’— ""'ﬁ;az 5 A4 |15 84
CURRENT | CURRENT | PATION ] IDCCR S S k.
SN54ALS245A 6 ns -12mA |. 12mA . as et +¥2es & a7 1o el
SN74ALS245A 6ns —15mA 24 mA 173 mW Mola a2 s[5 ae [1o ¥
A —4—p—
SN74ALS245A-1 6 ns —15mA 48 mA a8 e g, 2 FL1E0 Vee
SN54AS245 6 ns —12mA 32mA
310 mW )
SN74AS245 6 ns — 15 mA 48 mA FH. FN PACKAGESS
7 DIR |11 B
SN541.5245 8 ns ~12mA 12mA 200 mwW A 13 87
SN74LS5245 8 ns — 15 mA 24 mA 3 A2 |13 B6
) 4 A3 14 B5
SN54ALS245A (J,FH) SN74ALS245A (N,FN) 5 A4 |15 B4
SN74ALS245A-1 (N,FN) 6 A5 |16 B3
SN54AS245 {J,FH) SN74AS245 (N,FN) 7_AS 117 B2
SN541.5245 (4,FH) SN7415245 (J,N,FN) 8 A7 118 B1
9 A8 |19 G
10 GND|20 vce
246 logic symbol? pin assignments
247 @ BIN/ 7(-?2516 [ J. N PACKAGES FH, FN PACKAGES
3 BCD-TO-SEVEN-SEGMENT BI/RBO _"t: ! 2 2 : ; ;° : ; ne
1 e
DECODERS/DRIVERS T R E R
= (5)
WITH RIPPLE BLANKING RET 2Lt 21 4 BIREO[12 b 4 0T 14 ¢
:|u {246-active-low, open-collector, o3 5 _Rei |13 @ 5 _BUREC| 16 b
o 6 D 14 g 6 nc 16 nc
a 30-volt outputs) 7 A [ 7 Rel |17 a
c (247-active-low, open-collector, v20 7 2021 O (3 . [8_G6No f16 Vec 8 D 18 g
(¢} 15-volt outputs) . b 2021Q>_-L”2 b 8 2 19 !
~~ 1 g a1 10 GND |20 Vcc
n c 20210 1)
) B—2 d 20210 110 4
E_ 2 a4 e 20,21Q>—£e
o plol g t 20210 U8
@ typical performance g 0210 14
OUTPUT |OFF-STATE
. TOTAL
TYPE SINK OUTPUT
POWER
CURRENT{ VOLTAGE
‘246 40 mA 30V 320 mW
‘247 40 mA 15V 320 mW
SN54L5247 12 mA 15V 35 mW
SN74L5247 24 mA 15V 35 mW
SN54246 (J,FH) SN74246 {J,N)
SN54247 (J,FH) SN74247 (J,N)
SN5415247 (J,FH) SN74LS247 (JN,FN)

tp; . FONT TABLE T2 — RESULTANT DISPLAYS USING ‘246 AND ‘247
Pin numbers shown on logic symbols

o d e peskoge ey O 123455188 5 El] |
o t 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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248 logic symbolt pin assignments
BCD-TO-SEVEN SEGMENT BINI’{jS_ZE)G J. N PACKAGES FH, FN PACKAGES
—_— {4) . 1 8 9 e 1 nc 11 nc
DECODERS/DRIVERS BIIHBO-Q’Q 2 C 10 d 2 8 12 e
(internal pull-up outputs) 3 T 1 ¢ 3 C 13 d
TR . N % BIABO| 12 b T O (14 ¢
_ 5 A8l |13 a 5 BUABO| 16 b
(3)
LT 8 D 14 g 8 nc 18 nc
7 A [ 7 W 17 s
8 GND |16 V, 8 D 8
V20 a 20,219—-J——13' a = 9 A 19 7
(7) . b 202100 112) 4 70 GNb |20 Vee
" ¢ 0210 Q8
8 . 2 d 2021019 4
c la e 2021019,
(15
typical performance pdel 18 £ 209————1
9 20210f 04
QUTPUT |OFFSTATE TOTAL
TYPE SINK OUTPUT POWER
CURRENT| VOLTAGE
‘248 6.4 mA 5.5V 265 mW
SN541.5248 2mA 5.5V 125 mwW
SN74LS248 6 mA 55V 125 mwW
SN54248 (J,FH) SN74248 (J,N)
SN541.5248 (J,FH) SN74LS248 (J,N,FN)
249 logic symbolt » pin assignments
BIN/7-SEG J. N PACKAGES FH, FN PACKAGES
BCD-TO-SEVEN SEGMENT @ 1721 — s e )
DECODERS/DRIVERS BI/RB %t: > 7 ¢ [0 a 7 8 |12 e 3
{open-collector outputs 4 _3_"__7.__ 1 e 3 ¢ 13 9
puts} . o N P 621 4 _ByABO| 12 b C N
@ 5 RBl |13 a "5 BIRBO| 15 b ™
(8 6 D 14 g 6 nc 16 nc t
7 A 15 7 RBl 17 a an—
cT=0 8 GND |16 Vcc|| 8 O 18 g =3
v20 a 2021013, 5 A [is 1 (O]
7 ; b 20210} (12) 70 _GND |20 Veo
g ) e 202100 OV "5
. 2 d 2021010 4 s
c=—4 e 20210 19 T
o g f 2010 119 o
typical performance 9 20-21Q‘—-—(&g [«
OUTPUT | OFF-STATE TOTAL
TYPE SINK OUTPUT POWER
CURRENT| VOLTAGE
249 10 mA 55V 265 mwW
SN54L5249 4 mA 5.5V 40 mW
SN74L5249 8mA 55V 40 mwW
SN54249 (J,FH) SN74249 (J,N)
SN541.5249 (J,FH) SN741L.5249 (J,N,FN)
1 Pin numbers shown on logic symbols FONT TABLE T2 — RESULTANT DISPLAYS USING ‘248 AND ‘249
are for J and N packages only.
nc — no internal connection, ]D ! E 3 L”S E]_-’ BIS C :lu C lCI ]
’ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
l TExas 3-85
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aping 1onpoig [N

250 logic symbol pin assignments
MUX J. N PACKAGES
1-OF-16 DATA ~ {9 1 €7 13 _¢C
BN N Y]
SELECTORS/ S 2 e [ 8
A
MULTIPLEXERS “a ra—y 6 €15
B ——— G 5 E3 17__E14
an 1 1
ENABLE POWER 3
OUTPUT |- o 18) 8 E0 20 EI1
"AS250 EO -_‘7 [} 9 5_ 21 E10
21 Ry Iz e
SN54AS250 (J,FH) SN74AS250 (N,FN) pp A8 1, 2 GND | 24 Voo
B3 (1] 3
£q Y 4 v 1o & FH PACKAGE
(3) 1 NC 15 NC
E5 5 2 E7 16 C
12 e 3 &6 78
(4] 4 E5 18 A
E7 7 5 E4 s Ei5
e 423) 8 6 E3 20 El14
22) 7 E2 21 E13
9 21 9 8 NC 22 NC
E10 10 9 E1 23 E12
E11 {20) 1 10 €0 24 EN
(19} 11 G 25 E10
E12 12 12 W 26 E9
E1 A8 13 13 D 27 E8
E14 (17) 14 14 _GND | 28 Vec
E15&- 15
tPin numbers shown on logic symbols are for J and N packages only.
NC — No internal connection. '
3-86 TeExas
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251 logic symboit pin assignments
DATA SELECTORS/ MULTIPLEXERS —
- J. N PACKAGES
{true and inverted three- G A7) EN 1 D3 [-9 C
state outputs) A0 1, 2 D2 [10 8
typicat performance g 10 el 3 D1 J11 A
(9) 7 4 DO [12 D7
DELAY TIMES ¢ 12 = T3 o5
DATA TO | DATA TO FROM TOTAL oo a o © 6 W _[14 D5
TVPE NV NONINV | cnagLe | Power o 2 ; v b (6) " : E v
OUTPUT | OUTPUT 02 — 12 v w TR
p p3 ——]3
251 17 ns 21 ns 21ns | 250 mW oa s |, TN PACKAGES
‘ALS251 6 ns 5ns 4.5ns 37.5 mW DS {14) 5 T nc 11 nc
‘AS251 2.7 ns 3.5ns 5.5 ns 140 mW D6 13) 6 2 03 |12 ¢
‘s251 | 17ms | 21ns | 21ns | 365mw| 02 ], e
‘$251 4.5 ns 8 ns 14 ns 275 mW 5 00 |15 D7
SN54251 (J,FH) SN74251 (J,N) 8 ne 116 nc
SN54ALS251 (J,FH]  SN74ALS251 (N,FN) s
SN54AS251 (JFH)  SN74AS251 (N,FN) T
SN54LS251 (J,FH) SN74LS251 (J,N,FN) o oo T20 v
cc
SN545251 {J,FH) SN745251 (J,N,FN)
253 logic symbolt pin assignments
DUAL DATA SELECTORS/ J, N PACKAGES FH, FN PACKAGES
MULTIPLEXERS PR LI P ) T8 s av [[1 e 1w
(three-state outputs) B 42 1 } 3 2 B 10 2004 2 16 (12 2¥
3 1ca [11_2ct1]| 3 B [13 2c0
typical performance MUX 4 1C2 |12 2c2{[ 4 1c3{14 2C1
= (1) ] 5 1C1 |13 2c3[[ 5 1c2[15 2c2
DELAY TIMES 1;‘; B 2" 6 1co|1a A || 6 w |16 m
DATA TO 5 N 7 1y |15 26 [ 7 1cif17 2c3
TYPE | NON-INV FROM | TOTAL 1ct ((4; 1 V1Y [% onp|16 Vcc|l 8 icol18 A
ENABLE [ POWER 1c2 2 9 v (1926 3]
OuTPUT a2 13 10_GND |20 Vee o
‘ALS253 5ns 4.5ns 32 mW 25 (15) =, =3
‘AS253 | 3.3ns [ 5.5ns [ 117mW | 55 (10 ] (L]
'LS253 12ns | 16ns | 35mW | ¢ 1 9,y -
12
SN54ALS263 (JFH)  SN74ALS253 (N,FN) 2C2 7 o] g
SN54AS253 (J,FH) SN74AS253 (N,FN) 2C3 — o}
SN54LS253 (J,FH) SN74LS253 (J,N,FN) (@]
SN545253 (J,FH) SN745253 (J,N,FN) A
B [«
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
Texas 3-87
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257 logic symbol, ‘ALS257, 'L§2571 pin assignments
QUAD DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS a(15)= EN 1 _AB | 9 av 1 nc |11 _nc
) . . - 2 1A |10 38 2 _AB {12 3Y
( ted three-state A/B _f‘ - 3 8 |11 A || 3 1A |13 38
UKD 4 1y |12 ay |4 18 [1a 3a
DELAY TIMES 2) - 5 2A [13 4B 5 1Y _[15 a4y
1A 2 1 4l qy [6.28 [14 A J[6 nc [16 nc
DATA TO FROM ToTAL | 18— 1 7_2v |15 § 7_2A [17_48
TYPE NON-INV 2a 15) @ 8 _GND |16 Voc|l 8 28 (18 4A
outpur | ENABLE | POWER | 7M7) 2v T v 15 %
(1) 10 GND| 20 Vee
'ALS257 4.3 ns 7.5ns 33.5mW | 3A 10) 9)__ 4y
'AS257 3ns 4ns 85 mw | 3B 4
'LS257B 11 ns 18 ns 60 mw | 4405, | 12,
'$257 5ns 14ns 320 mw | 48
SN54ALS257 (J,FH) SN74ALS257 (N,FN) togic symbol, ‘52571
SN54AS257 (J,FH) SN74AS257 (N,FN)
SN54ALS257B (J,FH) SN74ALS257B (J,N,FN) E(15)= EN
SN545257 (J,FH) SN745257 (4,N,FN) WOTTTI
.| C
(2) Mux
1A o K o |4 4y
1B ) 1
2A (7
on 60| 2y
’ 3Aﬁ!_ (9)
a8 (10) 3y
(14)
4A e—
3 o5 03 12 4y
o
-
o]
o
c
Q
-~
£
o8
1]
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-88 I Texas
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258 logic symbol, ‘ALS258, 'LS2581 pin assignments
QUAD DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS g LS EN 1_AB | 9 3Y 1 one [ ne
. d th ) - ) P 2 1A |10 38 [[2 AmB |12 av
(inverted three-state outputs A/B—_I - 38 11 3A 3 A 73 38
MUX > 4 1Y (12 ay |[ 4 18 |14 3A
. (2) - 5 2A |13 4B |[ 5 1Y |15 av
typical performance 1A " 1 v:u) 1w [6_28 [14 aa 6 nc |16 nc
DELAY TIMES 1B & 1 7 _2v |18 5 ; 2A | 1748
2A (7) 8 GND| 16 Vcc 2B 18 4A
DATATO ( 2y =
TYPE INV FROM TOTAL = (16‘:) 12 é:l ;(9) v
D Vee
ENABL POWI 3A ——
QUTPUT E OWER 25 A19) O 3y
"ALS258 3ns 7.5ns 29mwW [ 4o 1140 .
'AS258 25ns 4ns 65mwW | 48 131 4 == av
‘LS258B 11 ns 19 ns 60 mW
'$258 4ns 14 ns 280 mW logic symbol, ‘$258%
SN54ALS258 (J,FH) SN74ALS258 (N,FN})
SN54AS258 {J,FH) SN74AS258 (N,FN) [T .
SN54L5258B (J,FH) SN74LS258B (,N,FN) A _dg1
SN545258 (J,FH) SN745258 (J,N,FN) 1 r
(2) mux
1A T
ST v R gy
5
ZA—L— (7)
T " 2v
34 A1 ©)
2 100 = 3y
{14}
4A i
PRSNCETI 12 gy
2 59 logic symbolt pin assignments
so-u 0 J. N PACKAGES FH, FN PACKAGES
8-BIT ADDRESSABLE LATCHES (2) o T S0 FRYY T e 111 e [}]
s1 M
523 2 7 2 s1 |10 a5 || 2 s0 |12 Q4 'g
- (1) 3 s2 |11 Q6 || 3 st |13 a5 =]
c‘i“—:”bGs 4 0o |12 a7 || 4 sz |14 a6 &)
29 5 a1 _[13 D 5 Q0 |15 Q7
R L SN P 6 Q2 |14 G 6 nc |16 nc -
m | - 7 Q3 {15 CR |17 a1 [17 D (&
typical performance ' T9.0D (4) 8 GND |16 vecll 8 @2 |18 G 3
41058 a0 5 a3 |19 _CIR '8
TOTAL +91D (5) 10 GND[20 Vce ©
TYPE LEAR | DELAY L= Q1
CLEA € POWER +10,R o
‘259 Low 12ns | 300 mW ‘[9,2_0 (6) Q2
‘ALS259 |  LOW Tl02R
‘L5259 Low { 17ns [ 110 mW ":’f_gR 1) g3
i T U,
SN54259 (J,FH) SN74259 (J,N) +49.4D (9)
SNB4ALS259 (JFH)  SN74ALS259 (N,FN) d103n ———4
SN54L5259 (J,FH) SN74LS5259 (J,N,FN) __95'0 o)
4105r a5
9,6D (1)
]‘-mjs'n as
197D (12)
$107r a7
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
~_Texas 3-89
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260 logic symlml‘t pin assignments
(1) J. N PACKAGES FH. FN PACKAGES
DUAL 5-INPUT POSITIVE- o =1 T T Tt
NOR GATES 1B 2 18 9 2C 2 1A |12 28
1©c (3) L\(‘-") W 3 1C |10 20 || 3 18 [13 2C
POWER/ a4 2A |11 2E 4 _1C_[14 20
TYPE GATE DELAY 1D 12) 5 1Y |12 10 || 5 nc_ |15 nc
£ (13) 6 2Y [13 1E 6 2A |16 2E
‘S260| 54 mW | 4ns 1 @ 7 OND |14 Veell 7 ne |17 nc
2A 8 1Y _|18 1D
SN545260 (J,FH) SN748260 (J,N,FN) (8) 5 2y 19 1€
28 © 6! oy 10_GND] 20 Vee
2C
(10)
2D
: 1
2t (11) 3 ) o
positive logic: Y = ABCD
261 logic symbolt pin assignments
2-BIT BY 4-BIT PARALLEL a3) 25 COMPTT* J. N PACKAGES FH. FN PACKAGES
BINARY MULTIPLIERS . BO 1.8 18 1 11 ne [TV e
(14) 2 B4 |10 a0 || 2 B3 |12 ot
B1 5 3 C |11 _mo|[ 3 84 |13 @0
typical performance p2—2] [ (10) 4 M2 (12 M1 |[4 C |14 MmO
. (1) oo [~——00 5 Q4 [13 80 § M2 [15 M1
TYPE | POWER | TIME®** = . IS 19 o9 6 03 [14 B1 || 6 nc [16 nc
. B4, 7 Q2 |15 B2 7 Q4 [17 BO
L 7.
5261|100 mW | 25ns Mo 1o L 1D 7). g2 8 GND| 16 Vccl| 8 Q3 |18 B1
. (6) 9 02 [19 B2
SN54LS261 (J,FH)  SN74Ls261 NFN)  mp—12 | Lo 10 o 0 oND 20 Vee
() 411D F>~—"_qa
M2 2
3 c 3) o]
** 5.Bit Product Time * Partial-Product Generator
o) 264 pin assignments
-
[o} TOR J, N PACKAGES FH PACKAGES
o LOOK AHEAD CARRY GENERA T A1 s o2 THC T NG
c logic symbolt 2 B1 10 RCOA[|2 A1 [12 c2
2 ACTIVE-HIGH INPUTS ACTIVE-LOW INPUTS 3 0 (U _© 381 13 RCOA
4 B0 [12 co 4 A0 |14 C1
[CLA FOR CTRS] [CLA FOR CTRS]
O 5 A3 13 CE 5 B0 |15 CO
c 134 > n2) 124 >t “2) 6 B3 14 A2 6 NC |16 NC
a-' ce 315, 234 €0 ce 27 34 >~ co 7 RCOB|15 82 7 A3 |17 CE
) BO“’ 22 1354 >1 B0 @) p 6z st > 8 GND |16 Vee 8 B3 18 A2
> 2354, RIS @ 34 UL S RCOB [19 B2
A0 ——G3 45 A0 23 1244 10 GND |20 v¢c
CIRCE P ‘—""5‘7+ > 81205l s 74 >?
23574 (9 +
JFORATINN PR " c2 minl, T ) o, SN54AS264 (J,FH)  SN74AS264 (N,FN)
674 1246 +
PRI P B2 U] 65
135794 21 sl >1
(1) 04
Az —e7 45794 {10) FPRALIN P 784
6794 RCOA 5684 B 10 pcoa
[ P so4 PERLIEN FPRE PYY N
1468 4
A3 5 G9 14+ > A3 RLIES z9
2t ” 12468 P peon
a4 RrCoB
64 -
84
For further information, contact the factory.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-90 I TEXAS
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265 logic symbolt pin assignments
QUAD COMPLEMENTARY- i 7 1 :2 w J. N PACKAGES FHPACKAGE
— 1 1A | 9 3Y
OUTPUT ELEMENTS @ P~ 1Y T TN T P
2A o] & o 2 3 v _[11_3A |[ 3 1w |13 3w
typica prformance an 111 "0 5 e
&
TYPE | POWER 1 1120 | b 9 oy 6 2w |14 4W || 6 nc |16 nc
‘265 | 125 mW (15) (14) aw 7 _2Y |15 aA 7 28 |17 4y
4A —— ] 1 | 8 GND[16 V¢ 8 2W |18 4w
| X {13) ay C
SN54265 (J,FH) SN74265 (J,N) 9 2Y |19 4A
10 GND[20 vce
266 logic symbol1 pin assignments
- - - (1)
QUAD 2-INPUT EXCLUSIVE 1A =1 k. (3 J. N PACKAGES FH. FN PACKAGES
NOR GATES WITH OPEN- 15 42 Q< w T A | 8 3A || 7 _nc |11 _ne
COLLECTOR OUTPUTS . 2 8 @ 2 18 | 9 38 || 2 1A |12 3a
25 18 e —— 2y 3 1Y |10 3y [ 3 18 [13 38
typical performance 3a 8 (10) 4 2y |11 4y 4 1Y |14 3Y
- § 2A |12 4A || 5 nc |15 nc
TYPE | POWER | DELAY ‘(:”2) v 6 28 [13 48 6 2Y (16 4y
‘.S266| 40 mwW 18 4A 1) 7 GND[14 vcef] 7 nc 17 nc
s 4 13 P~— 4y 8 2 |18 4A
SN541.5266 (J,FH SN74 — 9 28 119 4B
{ ) N74L8266 (J,N.FN) positive logic: Y=A @ B=AB + AB 10 GND |20 Vee
268 logic symbol pin assignments
oc 3] ™ J, N PACKAGES FH, FNPACKAGES
HEX D-TYPE LATCHES p (o} 1 1 0C 9 C 1 NC |- 11 NC
(three-state outputs, common @ 2 10 10__2Q 2 0oc 12 C
output control, common enable) 10 2 1D v—— 10 3_10 40 3_1a 1340
20 ) 8} . 4 2D 12 5Q 4 10 14 4b
5 20 13 5D 5 20 15 5Q
typical performance 3D ) | ) 3aQ 6 30 14 6D 5 NC 6 NG
ouT- TOTAL ap 21 92 4a 7 3Q 5 6Q 7 2a 17 5D O
TYPE DELAY sp 3L ¥ 02) gq 8 GND | 16 Vec || 8 30 | 186D b o]
PUTS POWER op 1140 TN 9 30 15 6a -5
‘S268 Q 7 ns |525 mW 10 GND | 20 Vce 0
SN548268 (J,FH) SN745268 {J,N,FN) *5
=
273 ) logic symbol® pin assignments '8
OCTAL D-TYPE FLIP-FLOPS LN J. N Packages | FH. PN PACKAGES ped
. . cLK (1 c1 1 _CIR |11 _CLK|| 1 TR |11 CLK o.
(common clock, single-rail outputs) 3 10 |12 50 2 10 |12 sa
» a—fe B i e e b
2D 20
5 20 |15 60 || 5 20 |15 _6Q
e | o | o [ 0 an  [Eeaewtew
73 4D 40 7 30 [17 7D 7 30 [17 7D
2 40 MHz 39 mwW | 20 nst | 5 st 5D {13) (12} s 8 4D |18 8D 8 4D |18 8D
‘ALS273 | 50 MHz 9.4 mW 6D (14) 1 {15) sQ g 40 |19 8a 9 40 |19 8Q
‘LS273 | 40MHz | 10.6 mW | 20 nst 5 nst 7D (17) ‘ {16) 70 o onD [20 veg[[10 Gwo 20 vee
1 Rising edge of clock pulse 8D “L ﬂ 8o
SN54273 (J,FH) SN74273 (UN)
SN54ALS273 (J,FH) SN74ALS273 (N,FN)
SN54LS273 (J,FH) SN74LS273 (J,N,FN) i
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I TExas 3-91
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274 logic symbolt pin assignments
& . m J, N PACKAGES FH, FN PACKAGES
4-BIT BY 4-BIT BINARY Azn (0] o 3 e — e
MULTIPLIERS (6) 1Az
. ‘ a1 2L Fo f———2n [2_A20*7]12 2n+5 [ 2 An+tT[12 2n+5
. P (7) 3 A2n+2| 13 2n+6 3 A2n+2 |13 2n+6
typical performance azn+2-3l 2 [ an T3 14 207 | 4 Ami[1a 2nt?
TYPE | POWER | TIME® P - Y L 8] onv2 [5 mon 15_Gt 5 820 15 G1
(9 6 20 16 G2 6 2n 16 G2
"S274 525 mW | 50 ns g2 o LAv2. 23 T 7 e T 7 2 T 17 e2ntT
game1 1121 (D onea [§ 2nv2 |18 82072 8 2n+Z |18 B2n*2
SN545274 (J,FH)  SN74S5274 {J,N,FN) (18) Q (12 a5 |2 2n+3 [19 B2n+3[ o 2n+3 19 g2n+3
Bz”ZT (13 10 GND 20 Vce 10 GND 20 - Vce
19 nt6
Bzmt3——— 3 ——2
PaAL: N ) L P
521180 EN
* 8-Bit Product Time
276 logic symbolt pin assignments
QUAD J.K FLIP-FLOPS PRE ::)" s 3, N PACKAGES FHPACKAGE ]
{separate clocks, edge-triggering, CLR R ; SER :; T ; T :; Zj
common direct clear and preset) PRI | 40 [3 1ak|13_3ciK|[ 3_1CLK[13_aciK
{3) ” [q K
~ 4 _1k_|14 3K || 4 1K 14 3K
typical performance 1c:'lK( (a) ¢ >1im 5 1Q {15 3Q 5 1a [15 30
(9) (6 6 20 |16 40 |[6 20 [16 aQ
POWER/| DATA TIMES 2J —— 20 I3 K K |17 4K
TYPE| FREQ (8) 7 28 |17 4K 7 2
F-F |SETUP|HOLD 2CLK ——bm 8 2CLK[18 4CLK[] 8 2ck[18  4cCLK
276 |50 MHz| 75 mW | 3nsi |10 ns) 2K = o) fto &) YO 20 {19 4)
4 12 05 54 lo_ono 20 vec |10 enD |20 vee
| Falling edge of clock pulse 3CLK (13) P
SN54276 (J,FH) SN74276 (J,N) 3R (14) o
" (19) (16) .
18,
4cLK :—17—:5-
aK —
T
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

278 logic symbolt pin assignments
4.BIT CASCADABLE HPRI REG J, N PACKAGES FHPACKAGE
strRoBE—Jcs 7 _STAB] 8 V3 |[ 1 nc 11 _nc
PRIORITY REGISTERS L'l - 2 D3 | 9 v2 || 2 SWRB[i2 Y3
) 3 D4 10 Y1 3 03 13 Y2
typical performance (3) 1| 2 PO |11 nc 2 D4 J1a Vi
D4 50 G4l 0123 4 5 P1_[12 DY (|5 nc [15 nc
TYPE [ POWER | DELAY 2 — @ v s o e o Tie
‘278 | 275mW | 35ns D3 5D G3 012[——Y3 7 GND [14 vee |l 7 ne [17 nc
@ 8 _P1_[18_D1
SN54278 (J,FH) SN74278 (J,N) 242 _Jdsp G2 0. v2 9 vs [19 D2
10 GND |20 Vce
o142 _lsp 4 o—1% vy
4]
po-LHlp-o co v orzzaptile,
279 logic symbol® pin assignments
QUAD S-R LATCHES RIS J. N PACKAGES FH, FN PACKAGES
. (2 - (4 1 R 9 3Q 1 nc 11 nc
typical performance 181-{;—5 s1 1 f——10 2 181 |10 3R |2 1% |12 3a
152—=—=Ld g1 - 3 152 {11_351(| 3 151 (13 3R
TYPE | POWER | DELAY 8 el o [@7a [12 3524 %2 [1s a5
279 | 90 mwW 12 ns ~ (6 2-&20 5 2R |13 4Q 5 10 15 352
15279 19 mW | 12 ns e 5 25 |14 a8 [[6 nc 16 ne
3ﬁm).h. R 7 20 {15 45 7 2R |17 aQ
<, _{11), 9 8 GND |16V 8 25 |18 4R
SN54279 (J,FH) SN74279 (J,N,FN) 35172;5‘83 S i zn T8 22
SN54LS279A (4,FH) SN74LS279A (4,N,FN) 352'(—'5’ S3 10 _GND | 20 Veg
PERILIN 13) .
C s R St 3
Q
©
280 logic symbol* pin assignments =3
9.BIT ODD/EVEN PARITY @ 2 L NPRCRAGES ~Lh TN PROKACES o
GENERATORS/CHECKERS A9 7 7 58 76 |7 A °
. : 8= 3 nc |10 C 3 W |13 8 ]
typical performance c e - s raan 71 D 2 e i3 C o]
D — 6 XEVEN [12 E 5 nc 15 nc
TYPE_| POWER | DELAY > o2 EVEN —roo5173—F — 5 o
‘AS280 ¢ (13) WEE 7 GND |14 Vge 7 nc 17 nc o.
‘LS280| 80 mW| 31ns (1) oDD 8 IEVEN[18 E
‘5280 [ 335 mW]| 13 ns ¢ 9 200D 119 F
H 7 10 GND |20 vVce
. .
SN54AS280 (J,FH) SN74AS280 (N,FN)
SN5415280 (J,FH) SN74LS280 (J,N,FN)
SN548280 (J,FH) SN745280 (J.N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection., '
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INSTRUMENTS

POST OFFICE BOX 225012 ¢ DALLAS, TEXAS 75265
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2 81 logic symbolt pin assignments
4-BIT PARALLEL BINARY (200 ALY o J,N PACKAGES FH, FN PACKAGES
ASO 0 (0...7)cp ? 1Al 13__F3 1 nc 15 nc
ACCUMULATORS agt —12 ° ©...7ca bt g 2 A2 14_F2 2 Al 16 F3
typical performance e Mis 10) 3 RS1 15 F1 3 Az 17 F2
As2 ©...7c0 ——
m—47 1, Coa | 4 Rso {16 FO 4RSI 18 F1
Type| ADD |TOTAL} o © Jq s e [17 m _|[5 Rso |1 Fo
TIME |POWER SRGA 6 L1/RO | 18 As2 (| 6 Rc 20 M
‘S281| 20ns | 720 mW| RS0 (U ) 20 7_A3 19 __AS1 7 _LI/RO [ 21 As2
RS1 B3) 1}5"5 8 Cp 20 ASO || 8 nc 22 nc
SN545281 (4,FH) Rc_—(s,E EN24 [Arithmetic, ABC] 9 G 21 _RVLO|| 9 A3 23 Ast
SN745281 (UN.FN) ENZ5 {Logic, ABCD] 10 Chs+a | 22 CLK [[10 € 24 ASO
e cLK 1221 c26 (I 23_A0_[[1_G 25 RI1/LO
{ 24(21/22 4 [ABC] 12 GND | 24 Ve |[12 Ca+a | 26 CLK
25(21-6/22 4 [ABCD] 13 _F 27_A0
. 14 GND |28 vge
a0 —28_ro5 e ;
4 3520260 (16}
21 e
RILO 21260 1Al 1) 235 Fo
(5] vz r
Al 232 324p {15)
4 3620260 (8] __lel 236p——— F1 ,
a2 —2 1753 =l
4 37,20,260 (14)
2422260 ] ] ::1 237 F2
wWho (6) V2421
25,22,260 wle
V2521 (13)
o a0 o] 18l 238 F3
A3 234 e
3 282 logic symbol¥ pin assignments
LOOK-AHEAD CARRY J. N PACKAGES FH, FN PACKAGES
U 161 11 Cp4y 1 G1 11 Cp+y
- GENERATOR WITH o) :
) SELECTABLE so of .o 2 #1 126 2 P 2 6
Q. CARRY INPUTS sq1 8 _lfC3 3 Go 13_Cy 3 GO 13 Cp
< 4 PO 14 Cn+y 4 Fo 14 Cp+y
a7 5 G3 15 C 5 15 C
O i 13 n+x || 5 63 ntx
- CnA 0 28 Cn 6 73 76 CnB 6 T3 76 CnB
Q (16} 1 7 So 17 CnA 7 SO 17 CnA
CnB 2 T¢ (1s) 8 st 18_G2 8 st 78 G2
E. 3 co0 Cn#x 9 P 19 P2 9 P 19 P2
Q. @ 70 GND | 20 Vee ||10 GND | 20 vVcc
o PO —(:Tb-‘cvo co1 hal Cn+y
Go @ cGo
P1——D>J cp1 co2 LU
E1Lh cG1
[FILLLL X P cp 0 5
G248 g gy
[N cc 2 g
Ggh‘ccg
SN54AS282 (J,FH) SN74AS282 (N,FN)
1t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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' PRODUCT GUIDE

283 logic symlwlT typical performance
4-BIT BINARY FULL ADDERS P ) J, N PACKAGES FH, FN PACKAGES
@ @ 132 | 9 c4 |1 nc 11 nc
typical performance A2 o , 0 m 1 2 Bz [10 34 || 2 32 |12 cCa
A3 2 3 A2 |11 B4 || 3 B2 |13 14
vpe |CARRY | ADD  |pOWER/ a2 1, i T MU N, RIS N |
TYPE | ime TIME BIT s, 3 oo 5, {6 81 |14 A3 |[6 mc [16 nc
2 |
283 | 10ns 16 ns 76 mW B2 5 a 7 Co |16 B3 || 7 A1 |17 33
"LS283| 10ns | 15ns | 24 mW 83 —'Jm) @ 8 GNOJ16 Vecf]8 &1 |18 A3
- Be 11} col ca 9 0 |19 B3
5283 7ns 11 ns 124 mW o () o 70 GND| 20 Vog
SN54283 (J,FH) SN74283 (J,N)
SN54L5283 (J,FH) X SN74L5283 (J,N,FN)
SN545283 (J,FH) SN745283 (J,N,FN)
284 logic symbolt pin assignments
T J, N PACKAGES FH PACKAGE
4-BIT BY 4-BIT PARALLEL 1848 0 z 1 2C 9 Y7 1 nc |11 nc
BINARY MULTIPLIERS USED 181 } 2 28 |10 Y6 2 2C [12 Y7
—_— 3 Y6
WITH ‘285 e 3 2A [11_¥5 3 28 |1
(7 4 1D {12 Y4 4 2A [14 Y5
P 1C —
& MSB’s for 4 X 4 muitiplier 5 1A |13 GB 5 1D | 15 Y4
(4 12]
(285 provides LSB's) o ‘3: 3 4 -——:": Y4 [6 18 |14 GA |[6 nc |16 =
. , . 2A 5 | g7 1c [15 20 J|7 1A [17 TB
o Use ‘S274, ‘LS275, ‘S275 for new 2 0 10 o) Y s ano |36 Veo|[ & 18 |18 GA
designs/larger multipliers 2B ————y 6 P——Y6 9 1C [19 20
typical performance 20 A0 e 7 -8 v, 10 GND |20 Vec
TYPE | POWER | TIME* PRI 3 [
284 | 460 mwW | 40ns O 3
= (18) EN )
SN54284 (J,FH) SN74284 (J,N) GA——"r
' Q
* 8-Bit Product Time E
=
285 ' logic symbolt pin assignments O
ot
T J, N PACKAGES FH PACKAGE
4-BIT BY 4-BIT PARALLEL 1A (5) o = T 5 V3 s T g
BINARY MULTIPLIERS USED 18 {6) . 2 28 [10 Y2 2 2C [12 Y3 o]
WITH ‘284 ’ e 3 3 2a |11 Y1 || 3 28 |13 V2 o
A 4 Y1
o LSB's for 4 X 4 multiplier 1c " 12 ; :i :; vg : f: :5 Yo n‘:
(*284 provides MSB's) Lo ) 13 o ) Y0 678 |14 @A || 6 nc |16 o
® Use 'S274, ‘LS275, ‘S275 for new 2A———0 1}——=v1 [7 1c [15 20 |7 1A [17_G8
. - 2) ged (10) 8 _GND |16 Vcc|| 8 18 (18 GA
designs/larger multipliers 28— 2 Y2 3 1C |19 2D
typical performance 2l a 3 2 y3 10 GND |20 Vce
TYPE | POWER -8 {3 . '
285 | 460 mW ge-8lel"s
Ga-il8lesg EN
SN54285 (J,FH) SN74285 (J,N)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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286 togic symbolt pin assignments
9-BIT PARITY a8 2K 3, N PACKAGE FH, FN PACKAGE
GENERATOR/CHECKER B {9) 16 8 A 1.nc 1 nc
WITH BUS DRIVER 10) 2H 98 28 12 A
PARITY 1/0 PORT c 3 Xt 10 ¢ 3 H 138
o (11) 19 (6) PAR 1/0 41 1D 4 XmiT 14cC
a2) T 5 PARITY ERROR | 12 € 5 nc 15 nc
E N2 6 PARITY I/0 13 F 61 16 D
F (13) 7 GND 14 Vee | 7 ne 17 nc
(1) 8 PARITY ERROR 18 E
G pn 9 PARITY /0 19 F
H 2ip—5L parenn 10 GND 20 Vee
\ )
st —2 o] et
SN54AS286 (J,FH) SN74AS286 (N,FN)
For further information, contact the factory.
2 8 9 logic symbolt pin assignments
RAM 16 X 4 J, N PACKAGES FH, FN PACKAGES
64-BIT RANDOM-ACCESS w |, T T T
MEMORIES e 2 §_[10 b3 ||z Ao |12 &
f Al 9 3 AW [11_G4 || 3 § |13 D3
16 4-bit ds, open- A= —
{ 't words, open Azt1d 15 4 D1_[12 D4 |[4 RW [14 Qs
collector outputs} A3 {13) 3 5 a1 |13 A3 5 D1 |15 Da
typical performance s 64 6 02 14 A2 || 6 nc |16 nc
RN 3) | EN [READ] 7 42 [15 A1 7 31 [17 A3
_E 8 GND [16 Vi 8 D2 |18 A2
TYPE ADDRESS |ENABLE |POWER/ 1C2 [WRITE] cC e
TiVvE | TimE | BIT " L L TR E
3 ‘LS289A| B0ns | 35ns | 2.7mW Ty Rt Aop=-— a1
‘52898 | 25ns 12ns | 5.9mW b2 ] az
- D3 (10) . (9) a3
U | SNS4LS289A (J.FH)  SN74LS289A (IN,FN) ,, (12) 0% Sa
3 SN5452898 {J,FH) SN745289B (J,N,FN)
Q. ’
c
Q
-+ ;
O 2 90 logic symbolf pin assignments
o ;] J, N PACKAGES FH, FN PACKAGES
£ DF?ADECOUNTEFTS_ rogn 12 T ROI[ 8 Gp [[ 1 _ne [T ne
o (divide-by-two and divide- 1) cT=0 7 e 9 Ga || 2 Ra(11]1Z Gp
(14 by-five) RO(2) p 3 ROGI[10 CKA || 3 ne |13 Ga
. 1
i RO(1} & % Qc |11 CKB|| 4 R9(21|14 CKA
typical performance ! @) 7 5 G |12 RO(|| 5 nc |15 ne
RY(2)— 6 nc [13 RO(2|| 6 Qg |16 CKB
TYPE COUNT CLEAR TOTAL 7 GND |14 Vec | 7 me |17 nc
FREQ POWER 8 Qg [18 ROM
290 |32 MHz| HIGH |160 mW cxallemd,, OIV2 @ T T
'L5290| 32 MHz| HIGH | 40 mW ——Qa 10 GND |20 Vec
L 3cT=1
SN54290 (J,FH) SN74290 (J,N) DIVS (5) o
SN541.5290 (J,FH) SN741L5290 (J,N,FN) . () B8
N o N
43cT=4 2 ——op
,
3-96 TExas
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292

logic symbolf

pin assignments

J, N PACKAGES FH, FN PACKAGES
PROGRAMMABLE FREQUENCY awr ey T LN PATATES G T ARE
DIVIDERS/DIGITAL TIMERS 2n 2 E 10 A 2 B 12 nc
(digitally programmable from x| = 3 TP 1; TR i im :z STH
(5) 3} 4 CLK1[12 nc
2210231 CLK2 = g (TP TPl I —kz[13 TP {[ 5 CKT[i5 ne
{n=0] > il tre21 &2 6 T1P2 |14 D 6 16
o -1 = — nc nc
typical performance ﬂ-[ngﬂ meafB ez [T o s ¢ 7 ckz2[17_TP3
TYPE |POWER | fmax 8 GND |16 vccl] 8 TP2 |18 O
" A {10} ° 9 Q 19 C
LS292|200 mW | 50 MHz m 70 GND |20 Voo
B .
SN54LS292 (J,FH) SN74L5202 WNFN) o 118) | 2
(14) 3 fil| @
D 2 fo=-2-; —-20a
214
T Pin numbers shown on logic symbols are for J and N packages only.
nc — na internal connection,
Texas 3-97
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PRODUCT GUIDE

2 93 logic symbolt pin assignments
J. N PACKAGES FH, FN PACKAGES
4-BIT BINARY COUNTERS o | B OCR T T
- o RO(1) cT=0 D
{divide-by-two and divide- 2 nc 9 Qp || 2 nc |12 Qp
{13) .
by R LE Y TS
. C 1 nc
typical performance F @ 5 0g |12 ROMI| 6 nc |15 nc
COUNT ToTAL cka{10esp, o Qa 6 nc_ |13 RO(2)|| 6 Q¢ | 16 CKB
TYPE CLEAR TV &) 7 GND |14 Vec [|7 nc {17 nc
FREQ |- POWER ———0Qg 8 ag |18 RoO(
'293 | 32 MHz| HIGH {160 mW cxadiied eT @) ,(9, 2°ND ;2 3"‘2’
cc
‘L5293| 32 MHz| HIGH | 39 mW Py IS
SN54293 (J,FH) SN74293 (J,N)
SN54L5293 (J,FH) SN74L5293 (J,N,FN)
294 logic symbolt pin assignments
PROGRAMMABLE FREQUENCY T J, N PACKAGES FH, FN PACKAGES
DIVIDERS/DIGITAL TIMERS J— [":I 1 8 9 nc 1 nc 11 nc
. CLRMBR = 2 A 10 nc 2 B 12 nc
(digitally programmable from
2 15 3 TP |11 TR[] 3 A 13 nc
2%t0279) CLKl—m 1 4 CLKI1[12 nc 4 TP J1a CIR
typical performance (5} - (3) 5 CLK2[13 nc 5 CLK1[15 nc
CLK2 > (] trel ™ 6  nc 14 D 6 nc 16 nc
TYPE |POWER | fmax —1-ln =0} 7 a |15 C 7_CLK2[17 nc
‘LS294 |150 mW | 50 MHz ~-{n=1) 8 GND [16 vec|[]| 8 nc |18 D
9 a |19 C
SNSALS204 (JFH)  SN74LS5294 UNFN) | @ [ 10 GND |20 Veg
a ﬂ ]
B JRRLLNY | S.LL
419) nl % ["’ 20
3 oha |,
. .
3 295 logic symbolt pin assignments
g. 4-BIT BIDIRECTIONAL SRG4 J. N PACKAGES FH, FN PACKAGES
oc_(8) 1 SER [ 8 oOC 1 nc |11 nc
S UNIVERSAL SHIFT Lo 8] EN 7 A |9 CIK|| Z SR iz o¢C
- REGISTERS —E‘M1 [LOAD] 3 B 10 Op 3 A 13 CLK
O o M2 {SHIFT] 4 C 11 o¢ 4 B 14 Qp
c CLK ——I c3/2—p 5 D 12 Qg 5 nc |15 nc
- . 6 _LDBA|i3a_0a || 6 C 16_QOc
Q: typical performance ser_{1) 230 D 13 o 7 GND |14 Vec|| 7 e 17 ne
o SERIAL AL i3 v A 5 0 18 0p
TYPE SHIFT DATA TOTAL {3 T3 D 5 (12) s I 5 oBi5 G,
FREQ POWER cla ] L an 0 GND 20 Vg
INPUT s 10 o
‘LS295B |30 MHz| D | 70mW [— — “p .
SN541L.52958 (J,FH) SN741.52958B (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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297 pin assignments
DIGITAL PHASE-LOCKED- J.N ncnas.s FH, FN PACKAGES
G 9 ¢Al 1 nc 11 nc
LOOP FILTERS TR 0 4B 7B 2 AT
{cascadable for higher- 3 ENCTR |11 XOPRD{[ 3 A 13 48
order foops) 4 _KCLK |12 ECPD 4 ENCTR_|14__XOPRD
5 WDCLK 113 $A2 5 KCLK |16 ECPD
typical performance 6 D/U 14 D 8 nc 18 nc
. simplified block diagram t 7 _WDOUT |16 C 7 _WDCLK |17 4A2
DELAY 8  GND 16 Vec 8 DU 18 0
fmax 3 UDOUT [ _C
TYPE |POWER {FROM To oo o v
KCLK lI/DeLK V/DELK) MODULO CONTROLS cc
'LLS297| 375 mW |50 MHz |35 MHz| 18.5 ns ] A
14)[18)|(1} {(2)
SN54LS297 (J,FH) SN74LS297 (J,N,FN)
K-COUNTER__(4)
CLOCK
(6} MODULO-K
DOWN/UP CONTROL
X-COUNTER __(3) COUNTER _|
ENABLE
1o crock—=L > INCREMENT/DECREMENT i) /0 0UTPUT
PHASE A1—L
HAS! (1) _EXCLUSIVE-OR PHASE
DETECTOR OUTPUT
prase g—12)
L0>J {12) _EDGE-CONTROLLED PHASE
pHASE az—112) L DETECTOR OUTPUT
[}
298 . logic symbol? pin assignments ,-g
=
X MUX J, N PACKAGES FH, FN PACKAGES
QUAD 2-INPUT MULTIPLEXERS wsiio | 7 82 [ 9 G [[1 nc [11_nc O]
WITH STORAGE cux A1 L c2 2 A2 |10 WS (2 B2 [12 CI -
. 3 At |11 CLK|[ 3 A2 [13 WS 133
typical performance A3 -1"20 C 150 4 B 12 Qp 4 Al {14 CLK 3
TVFE | POWER | DELAYS I | e ) e  n T
8
298 [195mwW | 20ns 14| v 701 (16 Ga || 7 €2 |17 Qc =
'AS298 7.0 ns 20 __| B [3 Gno (16 vec|| 8 B2 |18 Qg o
; c1_(9 9 D1 [19 Qa
L5298 65 mw 20 ns cz_(5) 13) ac 0 GND| 20 Vg
* From clock to non-inverted output D1 57) 12
l—=—q
SN54298 (J,FH) SN74298 (J,N) p2{8__| 0
SN54AS298 (4,FH) SN74AS5298 (N,FN)
SN541.5298 (J,FH) SN74L.5298 (J,N,FN)
* Pin numbers shown on logic symbols are for J and N packaqes only.
nc - no internal connection.
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299

logic symboit

pin assignments

8-BIT BIDIRECTIONAL | SRGE J, N PACKAGES
9 7_50_Ji1_SA
UNIVERSAL SHIFTISTQRAGE el?_!;f_q R PR T EP TS
REGISTERS 14 ~w Jenta 3 G2 |13 Biap
(three-state outputs) G2 8 ) 4 G/Qg|14 D/Gp
0 {1) ry ° § E/Qg [16 F/Qf
typical performance (19) M — 6 C/Qc |16 H/Qy
SERIAL st 12 ! 3 7 AQA[17 Qwr
SHIFT ASYNC TOTAL CLK ——J> C4/1-p/24— 8 Qa' |18 SL
TYPE | frea | PATA | ciear | Power an__ L @ 9 CIR 1o s1
INPUT oW sn-‘#— 1,4D ——0Qa' [0 GoND [20 vee
"ALS299 | 30 MHz D Low | 100mw | AQa 34D 2
"AS290 ‘ ,B/Q s v:;a 1msron u::rmss:
‘L5299 | 35 MHz D | Low | 175mw 8 ;613 264 7 & |1z oK
‘S§299 50 MHz D Low 750 mW (6) d 3 G2 [13 B/Qg
clag ““‘4"— 2 GQglid D/dp
D/Qp ® E/Qg (16 F/Qf
SNS4ALS299 (J,FH)  SN74ALS299 (N,FN) £/0g 8 Cac|16 Wan
SN54AS299 (J,FH) SN74AS299 (N,FN) FIOF “F_” 7 _AQA|17 Qw
SN54LS299 (J,FH) SN74LS299 {(J,N,FN) “ 8 Qa [18 St
4 L G/0G 4 p— s CR |19 81
SN545299 (J,FH) SN745299 (J,N,FN) Hioy (16} 340 5 o oNo 20 Ve
EV 12,13 2121 (1)
SL('IB) 2,40 aw
3 01 logic symbol? pin assignments
' ’ RAM 256 X 1 J, N PACKAGES
256-BIT RANDOM-ACCESS 0 () A e Y]
3 MEMORIES a1l (2) 2 A" [10 AB
{256 1-bit words, open- az 118) 3 51 _[11_AB
collector output) ad | 0 ‘; g; :;2; :’
A ——
v typical performance Y- 255 6 a (14 A7
3 as 0| 7 A3 |15 Az
o Type | ADDRESS (ENABLE |POWER/ as | 8 GND[Te Ve
c Tve | Time | BiT a8 _f;
Q 'S301 | 42ns | 13ns |19 mW g
52 M G1
o SN745301 (UN) 335
c ’ (12)
- R 1 EN [READ]
g. 1C2 [WRITE)
ol —fazs Aot
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-100
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319 logic symbolt ) pin assignments.
64-BIT RANDOM ACCESS " RAM 16X 4 J. N PACKAGES FH, FN PACKAGES
AQ—— 0 1 A0 9 Q3 1 nc 11 nc
MEMORIES a8 0 2 5 |10 b3 |2 A0 |12 a3
{16-four bit words, open- A2 {14) As 3 RW |11 Q4 3 8 13 D3
collector outputs) (13) 4 D1 12 D4 || 4 RW][14 Q4
et 5 Q1 |13 _A3 || 5 D1 |15 _Da
typical performance S—lab G1 6 D2 |14 A2 6 nc |16 nc
RW | 1EN [READ) 7 Q2 |15 At 7 al (17 A3
ADDRESS | ENABLE | POWER/ —E 1C2 [WRITE] 8 GND |16 Vcc|j 8 D2 |18 A2
TvPE TIME TIME | BIT 14) 5) v az {18 Al
(53197 prS 3 D1 A, 2D AQ L NP 10 GND[20 Ve
S3 ns S ns 2.7 mW D2 {6) (7} Qz
D3 (10 (9) a3
SN54LS319A (J,FH) SN74LS319A (J,N,FN) {12) (11)
—rt — Q4
320 logic symbot? pin assignments
CRYSTAL-CONTR G J. N PACKAGES FH, FN PACKAGES
OLLED ) e (LIS 1 _TANKI | 8 F 1 nc 11 nc
OSCILLATORS TANKT Jo - TANK L2 - [ mawz{io ¥ 7 TANKT |12 T
, TANK2 - TANK 3 _GNDT_[11_Vcer 3_TANKZ [13_F
typical performance XTAL1 ::—:;"" XTAL > o . 4 FFQ_ |12 F 4 GND1_ |14 T\Icc'
b———— F’ 5_FFO 13 nc 5_FFQ 15
TYPE | fmax | POWER XTAL2 Y XTAL © & {6 ne 14_xTAL1 || 6 nc 16 nc
‘LS320 | 30 MHz| 210 mW X3 7 _F 15 XTAL2 || 7 FFD 17 _nc
FFD (5) s (4) FFQ 8 GND2 [16 Vcc 8 nc 18 XTAL1
SN54L5320 (J) SN74LS320 (J,N) S F 19 XTAL2
10 GND2 |20 Vcc
4]
_-
321 logic symbolt pin assignments =
CRYSTAL-CONTROLLED G J. N PACKAGES FH, FN PACKAGES 0
OSCILLATORS nn ‘7’ T TANKI ] 9 F T nc T -
) ™ e 1120 = [2 Tank2 [10 F 2 TANKI [12 F [&]
(with F/2 and F/4 count-down TANK1 ~———3éo TANK 3 GND1 |11 Voo 3 TANKZ (13 F =
outputs) [ (10) 4_Fra 12 F 4 GND1 | 14 Vcer o]
(2) ¢ ——— F [5_ffD 13_F/2 5 FFQ 15 _F (@]
typical performance TANK2  TANK d F 6 F/4 14 XTALY 6 nc 16 nc ﬂh.
14 CTRDIVE 7_F 15 XTAL2 || 7 FFD 17 F2
TYPE | FREQ | POWER XTALT =M XTAL 6 113) o, 8 _GND2 |16 Vec : Em :e XTAL;
9 XTAL
‘LS321 |30 MHz| 235 mW >- cr
o XTAL2 ——)(—“5) XTAL 1L te ta 10 GND2 |20 Vce
SN54LS321 (J) SN74L8321 (J,N) > c1
. — 4]
rep 2 1D 4 erq
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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3 2 2 logic symbal1 pin assignments’
SRG8
8-BIT SHIFT REGISTERS WITH o A2l R J. N PACKAGES FH, FN PACKAGES
% SLelzews ey pm
(threestate outputs, E-%bsa 3 D00 |13 Hu[| 3 Do [13 HAQ
multiplexed 1/0} siF 3M1 [SHIFT) 4 A/Qa |14 F/OF|| 4 A/Qa |14 FiQf
3M2 [PAR LOAD] §_C/Oc [16 D/Op|| 6 c/ac |16 Di0p
typical performance (11) 61> 6 E/Qg {16 B8/Qp|[ 8 EQgp {168 B/Og
| CLK 2‘ d 7_G/0g |17 ? 7 Glag|17_ o1
SERIAL 8 Ot |18 BE 8 Ot |18
vee |SHIFT ASYNC — > 9 CtR [19 Dbs || 8 CA |19 Dbs
TYPE FREQ DATA CLEAR POWER SE { G4
INPUT 8,3,1,60 10 GND J20 vcc [[10 GND ]20 Vcc
‘LS322A (36 MHz | D LOW [175 mwW ps 12_lgs
po —8L_{4,5,1,60
SN54LS322A JFH)  SN74LS322A (4,N,FN) p1 2L 145,160
AlQp —(14_’:: 2,60 27*-
V7,15
6
B/Q rs) 2, 6D D
—Cvs,m 284
Cc/Qc¢ .(5_)’_
p/ap U8l y{
s/ogu‘_ﬁLp_
FlQg
crog L
niay' Ble—1z60 =
214,
V14,15 {12)
Qy’
3 3 23 logic symbott pin assignments
SRG8
] 8-BIT BIDIRECTIONAL At 4R J, N PACKAGES FH, FN PACKAGES
- SHIFT/STORAGE REGISTERS FTRCI N oy I 150 M1 OSR Y S0 11 SR
o h =.(3) 3EN1I3 2 81 [12 cx|[2 & |12 cx
e (three-state outputs) ::——-h'm | 3 82 |13 /0|l 3 &2 |13 B/ag
g typical performance g1 129 2}""% ; S/ISEG :: :/(g: ; g/g:. :; :«lgf
P SERIAL ki B canprz e § C/Gc|16 A/Qn|| 6 C/Ac |16  Hioy
; SHIFT 7 AQA|17 Qn || 7 AQA|17 QO
G) TYPE FREQ DATA POWER sn‘"l .1'40 L ® op |8 Qa [TB7SL 8 Qa' |18 SL
[ INPUT A/QAm 1'40 53 9 CLH |18 s1 9 CLR |19 s1
- J
c "ALS323 | 30 Mnz ) 100 W (N S 1 10 _GND |20 Vec |[10 GND [20 Vee
@ "AS323 Ll e S
L5323 | 35 MHz D 176 mW A A nT
! . CIQCT‘I‘A;’-
SN54ALS323 (J,FH) SN74ALS323 (N,FN) D/ODTET._
SN54AS323 (J,FH) SN74AS323 (N,FN) E/Qg " ,5
SN5415323 (J,FH) SN74L5323 (J,N,FN) F/Qp m >
G/QG—d-»
Hiap!! 3,40 3
AVATAL 2121 (49
stdi8l_ tr40 —ay
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connectlon,
3.102 I Texas
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PRODUCT GUIDE

347 logic symbett pin assignments
BCD-TO-SEVEN-SEGMENT SRS J, N PACKAGES
DECODERS/DRIVERS —Y IT1] 18 2 e
( Ilector 1 I BI/RBO > 2 ¢ 0 4
top puts, low 9 ° 3 T |11 ¢
version of ‘LS47) 4_ByABO| 12 b
e (5) P =
typical performance RBI & G21 5 RBI_[13 a
= (3 6 D 14 ¢
OUTPUT | OFF-STATE LT 7 A 5 1
TYPE SINK OUTPUT |POWER CT=0 8 GND |18 Vce
13) :
CURRENT | VOLTAGE V20 a 20210 pre a FH, FN PAGKAGES
SN54LS347 | 12mA 7V |3ssmw il ] b 20210 (12 e 11w
SN74LS347 | 24.mA 7V 35 mW () ¢ 20210 I, 2 8 12_e
: 2 12 d 20210 (10 4 3 ¢ |13 d
SN54LS347 (J,FH) SN74LS347 (N, FN) clz a e 2021019 4 ?_5 14 c
5 !/ RBY 15 b
ol g t 20210 19 4 e
] 20.21Q‘>&_g 7 RBl 17 8
8 D 18 g
g A 51
10._GND |20 Ve
348 logic symbolt pin assignments
8-LINE TO 3-LINE HP'B/B_'N : J,au pAcngGzAso
PRIORITY ENCODERS 019 edyzi0 10 2T 5 170 o
(with three-state outputs) PUNLLIN SN PP PR 3 6 11
12 4 7 |12 2
typical performance 2—(")—b 2/z12 124 5 E1 |13 3
{13)
L N 4 6 A2 |14 GS
TYPE | DELAY | POWER 3 n yz13 13 18| ._.—(-ﬂgo 7 Al |15 EO
‘LS348 | 16ns | 83mwW 4——5(2) 4214 1414 o 10 8 GND |16 Voo
F SN74LS348 (J,N,FN) X 51215 T e ¢ 2
SN54L.5348 (J,FH) N, - _elozie 164 1m,nzu PA:::(Acnzcs o
PRCI . P2V 17J- 2 4 12 AQ S
3 5 |13 0 O
1o VP~ 19 Ao 4 6 14 1 -
5 5 7 |15 2 [T}
V18 2a VP~——A1 6 nc_ |16 nc =3
e (5} lg19 4 VP (DY 7 _E1 17 3 o
8 A2 [18 GS o]
9 A1 |19 EO
70_GND | 20 Vec o
* Pin numbers shown on logic symbols ~ FONT TABLE T1 — NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'LS347
are for J and N packages only. f-l l : '._' -j l_l C |
nc — no internal connection. h__ll ] | | C : —_— C
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3-103"
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PRODUCT GUIDE

350 logic symbolt pin assignments
SHIFTER J, N PACKAGES
FOUR-BIT SHIFTER o N8iedey T o3 |5 st
(3-STATE OUTPUTS) S0 (10) 2 D2 10___SO
9 3 D 11 Y3
s1 400 12 V2
SN54S350 (J,FH) SN74S5350 (J,N,FN) 5 D1 13 OF
6 D2 14 Y1
0 7 D3 15 YO
1 1 8_GND | 16 Vcc
Y3
2
D3 (7 3 1 NC 11 NC
(6} 1) 2 D3 12 st
D2 21 3 D2 13 SO
5 1241 {12) v2
o I S WIS
Do ::: 213 ::::: 6§ _NC_| 16 NC
D1 ZN 134 1 "a 7 D1 17 OF
022 1215 1442 A e B
{1) 16543
D-3 218 1345 10 GND { 20 Vcc
1441 (16)
154 2 Yo
1813
367 logic symbot? pin assignments
HEX BUS DRIVERS - T WFACKAGES
" ol EN .
( ted three-state o 16 T T Ve
3 to facilitate handling of 4-bit data) 1A1 (2) > 1 (3} w1 2 1A1 {10 1A%
typical performance (4) (8) 3 1YL [11 2v1
T 12 o 5 vz 4 1AZ |12 2A1
POWER 1A3 et P 1Y3 5 1Y2 [13 2v2
D || e |mavjauc) o osearon| s 10 o . fefess
=] SN5AALS367 | 7rs| —12mA| 12mhA W 7 1v3 |16 28
o SN74ALS367 7ns| —16 mA| 24 mA mW 8 GND |18 Vcc
c SN74ALS3671 ns| 16 mA mA mW. —
0 SN54367A 12ns] -2mA{ 32mA | 325 mwW FH, FN PACKAGES
ey SN74387A 12nsf-6.2mA| 32 mA 326 mwW 1 nc 11 ne
SN5415367A [9.5ns] -1mA mA 0 mwW 2 18 j12 1va
m SN74LS367A | 9.6 ns] - 2.6 mA mA 0 mwW 3 1AY | 13 1A4
E. SNB4367A (J,FH) SN74367A (J,N) 4 v |14 2vi
[=% SN54ALS367 (J,FH) SN74ALS367 (N,FN} 5 _1A2]18 2M1
") SN74ALS367-1 (N,FN) : ::vz :: ;:z
SNE4LS367A (J,FH) SN74LS367A (J,N,FN) 5 1A 118 2A2
§_1v3 | 1928
10 GND | 20 Vco
*Pin numbers shown on logic symbols are for J and N packages only.
NC — No internal connection.
3-104
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PRODUCT GUIDE

351 logic symbot? pin assignments
DUAL 8-LINE TO 1-LINE DATA - @ J, N PACKAGES
SELECTORS/MULTIPLEXERS S G S
A =t 0
{three-state outputs; four B (4 | 6 ] 3 A 13 D§
common data inputs) (6) 7 4 8 14 D4
c—2 s C_ |16 203
typical performance m| o 6 100 |18 2D2
7101 |17 _ 201
DELAY TIMES 10 Lo & 102 [18 200
2 1 9 103 [19_2v
DATA TOTAL 1D =y
TYPE | 70w E:::‘;':E POWER ‘102 -—::: 2 " oo |20 Vee
ouTPUT 103 =512 vp—
351 | 10ns | 17ns | 220 mW D4 T Y2
D5 Fll’l— 5/215
SN74351 (J,N) D6 T 6/216
D7 e 7/217
MUX
18
200 ':—ﬁ;-— 0
1 ) 1
- 202 5 2 {19)
203 U813 7 P2y
L 14,4
F155
L 16,6
4177
352 ) logic symbolt pin assignments
DUAL 4-LINE TO 1-LINE DATA J, N PACKAGES FH, FN PACKAGES
SELECTORS/MULTIPLEXERS A8 _lo\ o 1T 16 [ 8 av [[ T nc J11 e
{inverting version of ‘L.S153) 3.(_2_)._1)6'3- 2 8 10 2coll 2 18 |12 2¥ (1]
o 3 _1ca|11_2c1|] 3 B [13_2c0 h o]
typical performance MUX 4 1C2 112 2C2|| 4 1C3 |14 2C1 '5
= (1) p 5 1c1 |13 2c3|[ 5 1c2 |15 2c2
DA?rE\LM TIMES 16 25 ‘E)N 6_1C0 14 A € nc |16 nc (U]
FROM TOTAL 1C0 ——— 7 1y |15 2G || 7 1c1[17 2c3 e
TYPE | oorpur |ENABLE | POWER | 101 -2—]1 B2 iy [e ono]i6 veo][ 8 1co[ie 4 o
"ALS352 | 6ns | 45ns | 82.5mwW| 16252 oo T30 ves 3
"AS352 | 2.7ns | 45ns 1225 mw]| 137013 )
‘LS352 15ns [18.5ns 31 mw G 1~
2co U2 a.
SN54ALS352 (JFH)  SN74ALS352 (N,FN) 1) 9
SN54AS352 (4FH)  SN74AS352 (INFN) 217 ‘ 2v
SN54LS352 (J,FH) SN74LS352 (J,N,FN}  2C2 W‘
. 2C3 =
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
l TExAs 3.105
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PRODUCT GUIDE

3 53 logic symbot? pin assignments
DUAL 4-LINE TO 1-LINE DATA J, l\iPACKAGEs FH, FN PACKAGES
A4 1oy o T 16 | 9 2v || 1 nc ] _ne
SELECTORS/MULTIPLEXERS 2 )Gi R TR | I ER 3 KR
(three-state outputs, inverting B 3 1c3f11_2c1]] 3 8 |13 2c0
1
version of ‘LS253 MUX 4 1C2 |12 2c2|| 4 1c3|1a_2c1
() EN § 1C1 {13 2c3]| 5 1Cc2|15 2C2
typical performance i (6) 6 1cof1a A 6 nc |16 nc
1co o ° o) 7 v |15 26 || 7 _1ci1 |17 2c3
DELAY TIMES 1c1 i 1 Vp~——1y [e on0|16 veel| 8 _ico| 18 A
DATA 2 9 1y |19 2G
Tvee | towy | FROM | TOTAL b o o GND[20 Vo
. OUTPUT ENABLE | POWER S (::)
'ALS353 6ns. | 45ns | 40 mW 2co
a1 :(9)
‘AS353 2.7 ns 6.5ns | 130 mW 201 (12} v
15353 | 12ns | 13ns | 43 mwW SSTE]
SN54ALS353 (J,FH) SN74ALS353 (N,FN)
SN54AS363 (J,FH) SN74AS353 (N,FN)
SN54LS353 (J,FH) SN74LS353 (J,N,FN} -
3 5 4 logic ;ymbolf pin assignments
8-LINE TO 1-LINE DATA MUX J.N PAchcEsi FH, FN PACKAGSE;
SELECTORS/MULTIPLEXERS/ * & et N R
TRANSPARENT REGISTERS G2 18 EN 3 05 |13 si || 3 b5 |13 &1
{three-stats outputs) G 42| 4 0 [74 50 || 4 pa [14 &
5 an e T8 5 03 {15 Gt 5 D3 [15 G
typical performance (14) 6 D2 |16 G2 6 D2 |16 G2
so o 7 01 |17 G3 || 7 b1 |17 G3
DELAY TIMES S1 w2 8D G—‘.;- 8 DO |18 W 8 DO |18 W
) DATA | DATATO om s2 o 8D 9 DC |19 Y 9 DbC |19 ¥
3 TYPE | TOINV | NON.INV E:'l:BLE be __h._(l;g ‘J 10 GND [20 veell10 GaD| 20 vee
o OUTPUT | OUTPUT po &__fop o =1
= (5354 | 235ns | 235nm | 16ns o 2T 3] P
2 D2 6 | 9D 2 v_“.ﬂ. Y
SN541LS354 (J,FH) SN74LS354 (JN,EN} p3 BL___Fop—3
o . oa W5
=3 os BL_fo5 5| ol y
Q ps 2T 6
@ D7 ﬂ)—QD 7|
t Pin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection,
3-106 . I Texas
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3 5 5 logic symbolt pin assignments
8-LINE TO 1-LINE DATA MUX J, N PACKAGES FH, FN PACKAGES
7 07 |11 T D7 [ 11
SELECTORS/MULTIPLEXERS/ RRLLT N s R EE RN | R R TR YR
TRANSPARENT REGISTERS G2 :—:;—m EN 3 06 |13 S1 || 3 05 |13 81
llector outputs) g3 2| % D4 |14 SO || 4 O+ [14 S0
{open-collecta g 5 01 5 D3 |15 G1 5 03 |16 G1
typical performance 0 {14) 8 D2 |18 G2 6 D2 [18 G2
e 7 01 [17 63 7 01 117 @3
DELAY TIMES s1 %‘32%— s @ 00 {18 W [| 8 D0 (18 W
DATA | DATATO FROM s2 o) 9 bC |18 ¥ 9 DC [19 Y
TO INV | NON-INV e 8l p 10_GND| 20 Vcc||10 GND |20 vec
outeut| outpur |ENABLE 8 >
31.5ns | 30ns 21.5ns pr &t D>
2 8 ol—uo
SN54LS355 (J,FH)  SN741.8355 (J,N,FN) b3 (5)
D4 “) )
o5 8L o b8l
ps 2L
356 logic symbolt pin assignments
8-LINE TO 1-LINE DATA MUX R J, N PACKAGES FH, FN PACKAGES
SELECTORS/MULTIPLEXERS/ & 08t ‘z :: “l EE ; g: :; =
EDGE-TRIGGERED G2 481p) EN 3 D5 |13 sV || 3 06 |13 _s1
REGISTERS G 4| % D4 |14 S0 || 4 Da |14 SO
= L1 5 03 |16 &1 || 5 D3 [15 & 3
(threestate output) s¢ mhca s 02 |16 82 || 6 02 |16 B2
typical performance T i 7 o1 |17 G3 || 7 o1 (17 a3
s1 8D ¢ s 0o |18 W |[8 00 |18 W
DELAY TIMES . s2 &50 9 CLK |18V 9 CLK |19 Y [ }]
DATA [DATATO[ __ ck 8_E& i 70 GND |20 Voc||10 GND |20 Vec °
TOINV | NONANV | "0 0o & s = ‘ ‘3
OUTPUT| OUTPUT o & oo 1] D
235ns | 235ns | 16ns oz B_Top 7 R 111 -
5 63 o
03
SN54LS356 (J,FH} SN74LS356 (J,N,FN} D4 {a) D ry %
. ps 8155 V] LI o
ps 2155 a
o7 5
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-107
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357

logic svmholt

pin assignments

TExXASs
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8-LINE TO 1-LINE DATA MUX J. N PACKAGES FH, FN PACKAGES
— (18) 1 D7 |11 D7 |
SELECTORS/MULTIPLEXERS/ (-;1 m}-)-h & 3 Os |12 S2 205 [12 32
EDGE-TRIGGERED G2 — EN 3 D5 |13 _S1 || 3 05 |13_S1
REGISTERS G 47| 4 04 _[14 S0 || & ba |14 S0
& Wt 5 D3 |15 GV § 03 |15 &1
(open-collector outputs) 0 (14) ) 6 D2 |16 G2 6 D2 |16 G2
evpical performan 13) 0 7 01 [17 G3 || 7 D1 |17 G3
ypical pa ce T G 8 D0 |18 W 8 DO [18 W
~— 8D 9 ClK |19 ¥ 9 ClK |19 Y
DELAY TIMES CLK L>cg 10 GND [20 veel[[10 GND |20 vee
DATA [ DATATO | ppou ® r
TO INV | NON-INV ENABLE ——'7) 9D o] >1
OUTPUT | OUTPUT o1 S— 1 > o)
31.6ns 30 ns 25 ns p2 LT 3 opF—Y
D3 (5)—90 3!
SN54L8357 {J,FH) SN74LS357 (J,N,FN) a) oD r
os B _Teo—= N LR
s 2__T50 ¥
365 togic symbolt pin assignments
HEX BUS DRIVERS G1 ((” = n EN J. N PACKAGES FH, FN PACKAGES
=, 115) p 1 o 9 Ya 1 nc 11" nc
(non-inverted three-state out- G2 @ @ 2 Al 0 A P 2 va
puts, gated enable inputs) Al D Ub—— Yt [3 Y1 |11 ¥5 3 Al |13 A4
typical perfarmance a2 1@ | 6) v [4 A2 |12 &S 4 Y1-114 ¥6
A3 (6} ) ys [5 Y2 173 V6 § A2 {15 A5
Tvee  |osiav|sounce | smk POWER 10 {9) 823 |14 A6 LS e |6 o
3 CURRens | cunRENT |PISSIPATION As o YA [ s {05 o2 (|7 vz [17 ve
SNG4365A 2] —2mA] 37mA | 355ew ] e 3 Yo[8 GNOJ16 veci] 8 A3 |18 AS
SN74365A T2ns [-52mA| 32mA | 325 mW AB —— Y6 S ¥3 |19 G2
SN54ALS365 7ns| —12mA| 12mA 63 mW O GNOJ20 vee
_"U SN74ALS365 7 ns | —16 mA | 24 mA 53 mW
o) SN74ALS365-1| 7ns| —15mA| 48 mA 53 MW
a SN54LS365A |96ns| —-1mA| 12 mA 70 mW
c SN74LS366A (9.5 ns |-2.6 mA| 24 mA 70 mW
O SN54365A (J,FH) SN74365A (J,N) SN74ALS365-1 (N,FN)
- SN54ALS365 (JFH) SN74ALS365 (N,FN)  SNS4LS3E5A (J,FH)  SN74LSIE5A (J,N.FN)
g) 366 logic symbol“ pin assignments
a: HEX BUS DRIVERS &1 o & J, N PACKAGES FH, FN PACKAGES
o inverted th t g2 1% EN T 81 [ 5 V4 [[ 1 ne [17 nc
. {inverted three-state outputs, a1 Tio as 1z & iz va
gated enable inputs) a2 b v~ vi[3 1 11 vs [[3 A1 |13 As
A2 {4) 1 (5) vz 14 A2 112 As 4 Y1 [14 Y5
typical performance A3 (6} 7 Y3 5 Y2 13 Y6 5§ A2 |15 AB
TAX MAX o At 0 ® \, 6 A3 |14 A6 [| 6 nc_ |16 nc
TYPE DELAY| SOURCE | SINK | ccnnmon (12) an 7 3 |15 82 1]7 v2 [17 ve
CURRENT | CURRENT A5 Tl P Y5 |8 GND |16 Vcc|| 8 A3 |18 A8
SNE4ALS366 | 65ns| ~12 mA| 12 mA 40 mw A6 031 ve S v3 J19 T2
SN74ALS366 |55 ns| —~16 mA| 24 mA 40 mW . 10 GND [20 vcc
SN74ALS366-1{55ns| -16 mA| 48 mA 40 mW
SN54366A Tins| -2mA| 32 mA 295 mW
SN72366A 11ns|-5.2mA| 32 mA 295 mW.
SN54LS366A [9.5ns| -1mAl 12 mA 60 mW.
SN74L5366A |95ns[-2.6mA]| 24 mA 60 mW
SN54366A (J,FH) SN74366A {J,N) SN74ALS366-1 (N,FN)
SNS4ALS366 J.FC)  SN74ALS366 (N,FN)  SN5ALS366A (J.FH)  SN74LS366A (J,N,FN)
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-108
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3 68 logic symbolt pin assignments
HEX BUS DRIVERS g EN J. N PACKAGES FH, FN PACKAGES
(inverted three-state outputs organized 1 116 9 1Ya il 1 nc |11 nc
to facilitate handling of 4-bit data) . (2) (3) 2 1A1 [10 1a4]] 2 1G [12 1v4
¢ypical performance 1A1 o} b v 5) ™ 3 1Y) |11 2v1 || 3 1A1 |13 1A4
yplca’ perfo 12 2 oy Y2 [a 1Az 12 a1 (4 1vi [1a 2w
MAX. | MAX POWER 1A3 1¥3 |5 1v2 [13 2v2 |[ 5 1A2 [16 2A}
TYPE DAY O |k r| CISSIPATION | qaq K101 P 9 qvs (8 1A3 [1a 2A2][ 6 nc |16 nc
SNE4ALS368 |66 ns] ~12mA| 12 mA 0 mw 7 _1va J1s o8 J[7 1va 17 av2
N74ALS368_| 5.5 ns| - 15 mA| 24 mA 40 MW 8 GNDf16 Veclf 8 1A3 118 242
N74ALS368-1]55ns| - 15 mA mA 40 mW 9 1v3 |18 2G
NE4368A Tins|_-2mA mA | 295 mwW. 10_GND |20 Vg
SN74368A 11 ns] -5.2 mA mA 295 mW
SN54L5368A |95ns| -1 mA mA 0 mwW
SN74LS368A | 9.5ns| -2.6 mA 4 mA 0 mW
SN54368A (J,FH) SN74368A (J,N)
SN54ALS368 (J,FH) SN74ALS368 (N,FN)
’ SN74ALS368-1 (N,FN}
SNB4LS368A (J,FH) SN74LS368A (J,N,FN}
373 logic symbol, ‘'LS373, ‘ALS373, '‘AS373t pin assignments
OCTAL D-TYPE LATCHES ‘ ] ocu EN J, N PACKAGES FH, FN PACKAGES
(three-state outputs, common c 1o Y OC J11_C T oC [11 ¢
7Q_[12_ 50
output control, common enable) 10_(3) ® D v 2 40 § :g :; Zg ; 1"; 73 5D
‘ 204 | | 5)_ 20 [a 20 |14 60 || 4 20 |14 6D
typical performance . 302 16 3q 5 20 |15 6Q 5 20 |15 6Q
(8) (9) 6 30 |16 70 || 6 3a [16 70
TyPe | OYT-|pgLay | TOTAL 4D 13) 121 4a 7 30 |17 70 || 7 30 |17 7D
PUTS POWER 50 ] ——=—5Q 540 [18 80 || 8 ¢ |18 ep
"ALS373|] _Q 8ns | 70 mW 6D 114 L 19 _ca [ a0 15 ea || o sa |15 _8a
‘AS373 70 017} 116) .9 [10_oND[20 vec]l1o ono[ 20 vec
‘LS373 | Q@ [19ns |[120mW 8o _{18) 19 o0
‘'§373 Q 7ns |525 mW
SN54ALS373 (JFH)  SN74ALS373 (N,FN) logic symbol, '5373% (3}
SNB4AS373 (JFH)  SN74AS373 (N,FN) & e o
SN54LS373 (J,FH) SN74LS373 (J,N,FN) c.1n) c1 o §
SN545373 (J,FH) SN745373 (J,N,FN) & (D
o B __fp V‘_@_m
2014 ] 5l 2a 1]
ap | |6 __ 30 3
4p_{8) ) __ 40 =)
sp_{13) | | 12 gq e
6p_14) 1 {15) 60 o
70 017} (6} ,q
8p_{18) 19 oo
t Pin numbers shown on logic symbols are for J and N packages only, s
ne — no internal connection.
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PRODUCT GUIDE,

374 logic symbol, ‘'LS374, 'ALS374, '‘AS374 pin assignments
OCTAL D-TYPE FLIP-FLOPS o J. N PACKAGES FH. FN PACKAGES
(three-state outputs, common 0C ——EN 1 oc |n cikj[1 BT |11 ck
{11) 2 10 _[12 sQ 2 10 _[12 sQ
outputcpntrol,commonclock) CLK————> C1 3 10 |13 50 3 10 |13 50
typical performance — 4 20 |14 6D || 4 20 |14 6D
(3 (2) 5 20 |15 _6Q |[ 5 20 [15 6Q
—1Q
POWER |_DATA TIMES R s sa [16 7a Jl'e 30116 7a
TYPE | FREQ | PER | SET- | HOLD 20——— (———20 |7 30 117 70 7 30 |17 70
{7) (6) 8 4D [18 8D 8.4D {18 8D
- L ue 30 3Q 9 4Q [19 8a || 9 40 |19 sa
f\LS374 50 MHz]10 mW Pl © .4 [fo oND[20 Vee|[10 GND| 20 Ve
AS374 (13) (12)
‘LS374 | 50 MHz[17 mW 120 nst | O nst 5D [———sa
‘5374 _[100 MHz |56 mW | 5 nst | 2 nst sp-14L |19 .
1 Rising edge of clock pulse 70 7 (16) 70
{18) (19)
SN54ALS374 (J,FH)  SN74ALS374 (N,FN) 8D [—8
SN54AS374 (J,FH) SN74AS374 (N,FN)
SN54LS374 (J,FH} SN74LS374 (J,N,FN) logic symbol, ‘53741
SN54S8374 (J,FH) SN74S374 (J,N,FN)
ot (1) EN
(11)
CLK———t:n
— .
TN ooy 210
20 (;) (5) 20
302 (I
4 (8} (9) a0
3 50 {13) (12) sa
6D (14) {15) 6Q
- 70 :1;; (16) 7
1 {19}
- 8D: 8Q
(=}
Q
S
~ 375 logic symbolf pin assignments
o 4-BIT BISTABLE LATCHES w5 |3 _ 19 J. N PACKAGES FH, FN PACKAGES
c 1626 gct 2 3 [T D [8 3 [+ nc P ne
E: typical performance 2 (5) 20 2 100 30 2 10 h2 3o
® P S S T s E
TOTAL 3p._(9) an 4 1czchz 3cagld 10
OUTPUTS | DELAY 3D rrve 5 20 (13 40 |5 1C.2C[is_3C.4C
. | POWER ac.ac 12— ca 10 5[5 28 s 48 6 nc 16 nc
Qa 12ns | 322mW ) 013 4o [7 20 |15 40 |7 20 |17 4a
ap 15} 4D (14,5 8 GND 16 vcc [|[8 20 jis 4d
SN54LS375 (J,FH) SN74L8375 (J,N,FN) 9 20 |19 4D
: 0 GND 0 Vce
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-110 l TeExas
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PRODUCT GUIDE

376 logic symbolt pin assignments
QUAD J-K FLIP-FLOPS 2 J. N PACKAGES FR PACKAGE
{common clock, common clear} 9 R 1 CR] 9 akl[1 nc ]11 ne
CLK————>[IC1 2 19 [10 3 2 CIR |12 CLK
typical performance 3 1K |11 K 3 1) [13 3y
- — 4 10 112 30 4 1K 114 3K
POWER | DATA TIMES u (2) 12 - W 5 20 [13 4a 5 1Q |15 3a
FREQ PER SET- = (3] ——1Q 6 2K |14 4K || 6 nc |16 nc
fapl up HOLD PLECIIN 7 2J |15 _4J || 7 20 |17 aq
2 {7) 8 GND|16 Veel]ll 8 2K |18 4K
45MHz | 65mW | Onst | 20 nst {5} S 2J |19 4J
2R (6) ~ —2Q
t Rising edge of clock pulse s 10 GND [ 20 Vee
SN54376 {J,FH) SN74376 (J,N) e (12}
IR {11) P [—3Q
(15)
s (13)
4K (14)c 4Q
377 * logic symbolt pin assignments .
OCTAL D-TYPE FLIP-FLOPS ' .G ::'" G1 J. N PACKAGES FH. FN PACKAGES
(single-rail outputs, common CLK 1c2 1.6 |1 caxli[1 @ 11 CLK
3 2 1a (12 sa {2 10 |12 sa
enable, common clock) 1D :4; 25 1 (:) 10 5 Ti3 w0 5T 0
ical perform: 20 |5 2 4 20 |14 6D |[ 4 20 |14 6D
typical performance 3p 2 6 a9 5 20 |15 _6a || 5 20 |15 _6a
POWER [ DATA TIMES a0 (8) (9) s 6 30 |16 70 6 30 |16 70
FREQ PER SET- 5p 113 u2 o 7 30 [17_ 70 7 30 [17 70
HOLD (14} (15} 8 4D [18 8D || 8 4D |18 8D
F-F up & - e % 9 4a [19 80 || 8 aa |19 sa
40 MHz [10.6 mW [ 20 nst | 5nst e 8 N 6) 70 0 GND [20 vcc |10 GNDf 20 vce
1 Rising edge of clock pulse 8D | (19) 8Q
SN5641LS377 (J,FH) SN74LS377 (J,N,FN) Q
=]
5
378 logic symbol? pin assignments Q
d
HEX D-TYPE FLIP-FLOPS g G1 J. N PACKAGES FH, FN PACKAGES Q
{single-rail outputs, common cLk <& 1c2 N 9 CK|| 1 _nc |41 nc =3
enable, common clock) e @ 2 10 [10 40 2 G 12 CLK e
- 20 5 1 3 10 |11 4D || 3 1a [13_aa 2
typical performance 2D ——— 20 4 20 |12 SsQ 4 1D [14 4D o
3p &L @) 29 5 20 |13 6D || 5 20 |15 5Q
POWER | DATA TIMES . (11) Q0 44 6 30 [14 6D 6 nc |16 nc
FREQ PER SET. 113) (12) 7 30 |15 6a || 7 20 |17 5D
HOLD 50 ] e 5a 8 GND|16 Vcc|| 8 30 |18 6D
F-F upP 60 ———p p—— 6Q 9 30 |19 6Q
40 MHz |10.6 mW |20 nst | 5nst 10 GNDJ 20 Vce
t Rising edge of clock pulse
SNb54LS378 (J,FH} SN74LS378 (J,N,FN)
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
| TEX \S 3-111
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PRODUCT GUIDE

379

logic symbol?

pin assignments

QUAD D-TYPE FLIP-FLOPS g a1 J. NPACKAGES || _FH, FN PACKAGES
(double-rail » CLK (9) 1c2 1 G 9 CLK[J 1 nc ]J11 nc
enable, common clock) 2 2 ‘% 10 3% 2 G 12 _CLK
(4).» }—— 12 {3 1 113 3 10 |13 30
typical performance i — 20 B ® .5 [ o (12 30 || & 1@ [14 3@
(7) § 20 [13 4D 5 1D |15 3D
POWER | DATA TIMES Pr R o :g 6 20 (14 40 [ 6 nc [16 nc
FREQ PER SET- ) 10) 7 2Q |15 4Q 7 20 |17 4%
EF up HOLD 10 12) -—-—“” Q 8 GND |16 Vce 3 ;g :: :0
——— 30
40 MHz | 10.6 mW | 20 nst | 6 nst “13) {15) 49 10 GND |20 Ve
t Rising edge of clock pulse 4D ——— | SALI] 40
SN54L.8379 (J,FH)
SN74LS379 (J,N,FN)
381 logic symboit pin assignments
ARITHMETIC LOGIC UNITS/ Y J. N PACKAGES FH, FN PACKAGES
so (5) ° 1Al 11 F2 1 A1 J11 F2
FUNCTION GENERATORS . . 8 Tz 2 s
{8 binary functions, use ‘S182 for $1 M- (149) - [3 A0 [13 & 3 A0 [13 G
look-ahead carry) sg.ﬂ)__ 2 7 (1/2/3) cp P % B0 [1a 7 4 BO |14 P
. (/213 cap~3 5 550 [15 ¢5 || 5 S0 |15 o
typical performance (1/2)BI 8 S1 |16 B3 8 s1 (18 B3
. c {15) ac 7 S2 |17 A3 7 52 {17 A3
TYPE CARRY | ADD | TOTAL n 8 FO |18 B2 [[ 8 FO |18 B2
TIME | TIME | POWER @ - ) s T
15381 | 16ns | 21ns | 175 mW - m @8 cello o ce
'S381 11ns | 20ns | 525 mW BO Q
[§})
3 SN541.5381 (J,FH) A T 21 | © .,
SN545381 (J,FH) B1 Q
SN74LS381 (J,N,FN) JUSICEII a1
-0 SN745381 (J,N,EN) 18 141 ——r2
- B2 Q
o a7
A3 P
Q. (16} (8] ‘ﬂFS
c B3 Q
Q
-+
£
Q.
o
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-112 I TeExas
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PRODUCT GUIDE

3 82 logic symbol? pin assignments
ARITHMETIC LOGIC UNITS/ (5) ALU J, N PACKAGES FH, FN PACKAGES
S0 0 1A |11 F2 T Al {11 F2
FUNCTION GENERATORS 6) "l — 5 2 s Tz o [z /3
{ripple carry and overflow outputs) Sl'm 7 3 A0 [13 ovR|[3 A0 [13 oOVR
s2 2 4 BO 14 Chial| 4 BO 14 Cpnsd
typical performance 5 S0 |15 Cp 5 S0 |15 Cn
(1/2)84
(15). 6 S1_[16 B3 6 St |16 B3
TYPE CARRY | ADD | TOTAL Cp 3ci 7_S2 |17 A3 7_s2 17 A3
TIME | TIME | POWER H — 8 FO |18 B2 8 F0O |18 B2
L5382 | 27ns | 18ns | 175mw a) S Fi_119 a2 B9 M[19 A2
A0———fP . ® ., [0 cNoJ20 vecfio ono 20 vcc
SN54LS382 (J,FH) g2 —{q
SN74LS382 {J,N,FN) a1 ©
2 ———F1
g2 a (2]
19]
A2 119) P (11)
(18) 0] [ F2
B2 la BO/COf=1 13)
un Bo/cO o
Azt e o aoj—cnu
8
(16) 3co
B3———a (12}
F3
3 8 4 logic symbt)lt pin assignments
8-BIT BY 1-BIT TWO'S- 8x12'sCOMP T J, N PACKAGES FH, FN PACKAGES
COMPLEMENT = (1) 1 CLR [ 9 MODE[1 nc |11 nc
MULTIPLIERS TR —I{ z1/C2 T e
19 ] (Low FoR MsBI 22 e r LS S
& Magnitude-only multiplication MODE 7 3 X2 |11 X7 )3 X3 |13 K
e Cascadable for any number of bit: CLx eI+ X1 [z X8 2 X2 pis X7
v o 5) 5 X0 [13 X5 |5 X1_[15 X6
o Serial multiplier data input xo {4) ——‘ZD o m [sRas 6 PROD|14 X4 6_ne 16 ne
e Serial data output for multiplication e 7 _Clk_[15 ¥ 7 X0 |17 X6 QO
x2 8 GND (16 Vcc || 8 ProDj18 x4 o]
product (2) —— . —
B - . X3 9 ClK [19 Y 5
L) 8-Bttparalle.l muitiplicand data input X4 (14) p——d P 10 GND |20 Vcc (D
® 40 MHz typical max clock frequency X5 (13) P
typical performance X6 L2 ! : (6} PROD 8
11 1 w$30
MAX DELAY TOTAL x7 S 7 3
CLOCK [FROM [ FROM | o RO -8
FREQ |cLocK |cLEAR Y o afa =
40MHz | 15ns | 17ns | 4556 mW N4 | o
TR
10)
SN54LS384 (J,FH) PRULIE P
SN74LS384 (J,N,FN)
1
t Pin numbers shown on togic symbols are for J and N'packages only.
nc — no internal connection,
I TEXAS 3-113
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385

logic symbol"

pin assignments

Texas
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

QUADRUPLE SERIAL ADDERS/ TR ((‘1‘)' 7 1N PAGKAGES || PN, FN PACKAGES
LK -} 1 CLK |11 CLR|] 1 CLK [11 CWR
SUBTRACTORS Elcz 2 1% |12 3% || 2 1f [12 33
e Buffered clock, direct clear inputs @) I/p-a 2D _&12 3 1S/A|13 3S/A|| 3 1S/A|13_3S/A
\ ) 18/& M3 14+R 4 18 [14 38 [[4 18 [1a- 38
¢ Independent two’s-complement 1A (5) » 3o ] 5§ 1A [15 3A 5 1A |15 3A
addition/subtraction {4) 0/380 12D 6 2A |16 4A 6 2A |16 4A
: 18 a 113k T 7 28 |17 4B || 7 28 |17 48
typical performance @ TaBcsen 1435 8 25/A |18 A4S/A|| 8 2S/A[18_4S/A
2s/A (9) 9 235 |19 a3 [ 9 28 |19 4%
fmax | DELAY | POWER 24 8 2% o GND [20 Ve |[10 GND |20 Ve
40 MHz 16ns | 240 mW 25 (7)
SNB4LS385 (J,FH) 3s/A ::3 02 o
SN74LS385 (J,N,FN) 3A
4g 114
eyx 118)
4s/A (19)
——4z
2A (16)
8 7
386 logic symbol? pin assignments
QUAD 2-INPUT 1A n =1 ) J. N PACKAGES FH. FN PACKAGES
EXCLUSIVE-OR 1B :s)) —— T 1A [ 8 3a |1 e [11 ne
2 18 9 38 [[ 2 1A |12 3a
2A 4]
GATES © | @ 2y 3 1Y [10 3y 3 18 [13 38
typical performance :i ) 1o 4 2y [11 ay 4 1Y |14 3y
10) :
R
3 TYPE | DELAY 8 v |76 av
. POWER 4A “n - 7 GND |14 wveefl 7 ne |17 ne.
| |["Ls3ss| 10ns | 30mw ag A2 8 2A 118 aA
9 28 19 48
| sN54Ls386 (4FH) positive logic: Y =A © B=AB + AB 10 _Ghoj20 vee
o) SN74L5386 (J,N,FN)
Q
c
Q
=y
c
-—
Q
(4]
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-114
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390

logic symbolt

pin assignments

DUAL DECADE COUNTERS @ CTR J, N PACKAGES FH, FN PACKAGES
(bi-quinary or bed sequences) 1CLR——1cT=0 1_CKAI 9 20p JJ1 nc  [11 ne
2 1CLR|10 2Qc || 2 ICKA[12 20p
typical performance 3 1Qa |11 20 || 3 1CLR 13 20¢
1CKA (1) - DIV2 (3) 105 |4 _TCKB[12 2CKB[| 4 104 [14 208
Tyee |OUNT o TroTal 5 10g |13 2Qa || 5 1CKB|15 2CKB
FREQ POWER DIVS ° (5) j0g [ 6 _1Gc [1# 2CR[[6 nc |16 oo
"390 |25 MHz | HIGH | 210 mW @ © 7 10p |16 2CKA|[ 7 1Qg |17 2Qa
‘LS390 |35 MHz | HIGH | 75 mwW 1CKB ——L> 4+ cT _(7) 1a¢ 8 GND |16 Vcc || 8 1Qc |18 2CLR
9 10p [19 2CKA
SN54390 (J,FH) SN74390 (J,N) 2 1ap o oND 20 Vg
SN54LS390 (J,FH) SN74LS390 (J,N,FN)
CTR
2catJereo
~
15) 13
ZCKA-(—b + Div2 LZQA
G LI
(10}
26KB-‘—1A5>+ cT P 2Qc
2 —2Qp
393 logic symbott pin assignments
DUAL 4-BIT BINARY CTRDVIE ] 5 J. N PACKAGES FH, FN PACKAGES
COUNTERS 1CLR (2) | cr-0 0 (——10a 1 1A 8 20p |1 nc 11 nc
ical performance I @0 2 1CLR| 9 20c||2 1A |12 20p
typical p eT & 0B [3 Taa 10 20 [} 3 1CIR[13 %oc
COUNT TOTAL {1) ———-1Q¢ 4 10g |11 20p [[4 10a |14 208
TYPE rrea |°-5AF | powen 1A F" 3 (6} 10 § 10c [12 2CLR[[ 5 nc |15 nc
‘393 |25 MHz | HIGH | 190 mW D [ 7ap [13 2A ][ 6 10|16 204
'L5393 |35 MHz | HIGH | 76 mw 7 GND [14 Ve |[7 ne |17 ne [0}
{11) 8 1Qc |18 2CLR
(12) 20a 9 10p (19 2A E
SN54393 (J,FH) SN74393 (J,N) 2CLR—— uo . T e 5
SN54LS393 (J,FH) SN74LS393 (J,N,FN) P @
(13) 20¢ :
2A > (8) -
20p Q
2
" (=]
395 logic symbolt pin assignments E
4-BIT UNIVERSAL —u SRG4 J.N PACKAGES FH, FN PACKAGES
SHIFT REGISTERS CLRE—"n [ | I (X
{three-state outputs) cfm EN4 3 A |11 Qp || 3 SER [13 CLK
LD/SH M1 [LOAD] Ry 7 G 7 N
typical performance D A 14 Qp
0l M2 [SHIFT] 5 C 13 Oc || 5 & |15 Op
suer | SERAL [ T S cukielends ca2 —» 6 O 14 O || 6 nc |16 nc
ASYNC | TOTAL -1 7 LDEH[15 Q 7 ¢ 17 q
TYPE DATA 2 A c
FREQ | wpur | CLEAR | POWER SER 3) :,:g 4Dv.ﬂQA 8 GND |16 Vool 8 D |16 Ga -
7 A , 9 LDBA[19 Qp
AS39 RCI— a4 70 GND |20 V4
'LS395A | 30 MHz D LOW | 75mw 2} 1.30 ADV—— cc
cB_F5p Iy S
SN54A$395 (J,FH) SN74AS395 (N,FN) iy b1 op
SNB4LS395A (J,FH)  SN74LS395A (J,N,FN) 13D |01 o
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TExas 3-115
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3 96 logic symbol? pin assignments
OCTAL STORAGE STROBE G {15) EN 4SRG2 J. N PACKAGES FH, FN PACKAGES
REGISTERS CLK [v]] c1 1 201 9 03 1 nc |11 nc
2 1a1 |70 _103|| 2 201 [12 D03
® Parallel access - @) | 2.0y [3 01 |17 203|[ 3 07|13 103
e Applications: 01 1D [io () ,9q |4 202172 04 [[4 51 [14 203
N-bit storage files o) 51 o, [ Toz]15 voells a0z [16 0
—— nc nc
HEX/BCD serial to parallel L @50 S ox s 3 17 10237 oa
converters p3tel ‘—%103 8 GND{16 Vcc|| 8 D2 [18 204
i L U1 _ 503 9 ck (19 G
typical performance . 13 104 To GND [20 Veg
MAX Da = (14)
204
TYPE |CLOCK | DELAY |POWER
FREQ
‘LS396 |30 MHz| 20ns |120 mW
SN54LS396 (J,FH) SN74LS396 (J,N,FN)
398 logic symbolt pin assignments
QUAD 2-INPUT MULTIPLEXERS MUX J. N PACKAGES FH. FN PACKAGES
WITH STORAGE ws_ 1o, T WS [11_CIK|[| 1 _Ws [11_CiK
Q
(double-rail outputs) CLK&-N?Z ; .g.: :§ .gg ; .g.: :; UE
typical performance A1_l{a -1'!2D 2 a, 2 A1 |14 C1 4 A1 |14 Ci
(5) } (3 5 5 A2 [15 C2 5 A2 |15 C2
DELAY TIMES AZ_=—1120 P~——2 2
cLock cLockTof L 2;% %‘_’B e AL | R R
TYPE | TO INV | NON4NV " 508 [e G [18 G [|e G [18 B
POWER c1_04 1 ac [9 @s [19 ap |[® @8 |19 Qo
QUTPUT | OUTPUT
c2_(18) 13 5. [0 GND |20 Vcc|[10 GND [0 Vec
‘LS398 | 20ns 20 ns 32 mw o117 {19) ap
p2_(16) 08 5,
I | snsesaes FH) SN74LS398 (J.N,FN)
(2}
Q.
g 399 logic symbol* pin assignments
lad QUAD 2-INPUT UX J. N PACKAGES FH. FN PACKAGES
M
O MULTIPLEXERS ws_Je,q 1 WS [ 9 CLK[[1 nc [11 nc
€. | witHsToraGeE oLk 19 ] Ecz e e
Q. typical performance RSP s 4 Az |1z ¢z [[4 A1 |14 Ci
B A2_tl4 ] 11'20 @2 o, |5 82 [13 02]]5 A2 |15 c2
- 6 B1 [14 D1 6 nc [16 nc
TYPE |DELAY | TOTAL B1—{6
POWER @ 7 Og |15 Op || 7 B2 |17 D2
25| ———0s 8 GND |16 Vcc|| 8 Bl |18 D1
‘LS399 | 20ns* | 37 mwW POSTIN s ag 15 o
{12} (10} 10 GND |20 Vcc
* From clock to output €2t F——20ac c
p1-14 |
SNB4LS399 (J,FH) SN74LS399 (J,N,FN) p213) | |05 _ap
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-116 TExas
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412 togic symbol ¥ pin assignments
[1/O PORT] J. N PACKAGES FH, FN PACKAGES
MULTI-MODE BUFFERED [P = >, T8 |13 sz [[ 7 m |15 ne
A — o =) o [Tspos a2
{three-state outputs; direct clear) e T2 P=———INT 2567 [76 Dis || 4 oIt [18_DOS
typical performance CLR——D R2/23 5 DI2 |17 DO6|| 5 DO1[19 DIi5
: st Ds 24 6 D02 [18 D6 || 6 D2 |20 DO6
OuT- TOTAL 7 D3 [19 DoO7|[ 7 DO2}21 DI6
CLEAR PUTS DELAY POWER G4 8 D03 [20 D7 [[ 8 nc [22 nc
M {2) 4cs 9 D14 (21 DO8|| 9 DI3 [23 DO7
Low | a 11ns (410 mW I 70 D04 |22 _Dis ||10_DO3| 24 D7
1CS/ENG 11 sTB {23 T ||11_Di4 |25 Do8
SN545412 (J,FH) SN748412 (J,N,FN) ~4-1ENG 12 GND |24 Vcc||12 DO4| 26 DI8
=+ 3R 13_STB | 27 NT
DI 3) j5D 65 14) DO1 L
(6]
D12 ‘(E;) (B)) D02
D13 o) D03
DI4 i9) D04
DI5 16) ::';’: D05
DI6 {18) 9 DO6
DI8 Do8
422 logic symbolt pin assignments .
RE-TRIGGERABLE MONO- amdpl>faln o pAckAcEs N Tn P TAckAces
STABLE MULTIVIBRATORS Az%b- . @ 7 Az T 5 Am > a1 112G
® Internal timing resistor B1 TR -3 ® 3 Bl |10 nc 3 A2 113 Rint
" U 100% duy evt T S T e K
e Will not trigger from clear o (5) 6 Q 13 Rext/Cext|| 6 B2 |18 Cext
N R
typical performance ‘RX/ 7 GND 14 Vec ; % :; :: )]
Rl CX__ CX ©
9 G |19 Rext/Cext —
no.of [outeut| (o1 (g (31 [T GND |20 Vec 3
INPUTS PULSE POWER Rint Cext Rext/Cext o
HIGH | LOW | RANGE -
2 2 40 ns- | 30 mW Q
=]
SN54L.S422 (J,FH)  SN74LS422 (J,N,FN) '8
- et
423 logic symbolt . . Q.
pin assignments
RE-TRIGGERABLE MONO- J. N PACKAGES FH. FN PACKAGES
STABLE MULTIVIBRATORS 1A e >J'L 1A ' 9 2A 1 rne ' n_ne
e 2| |_13) g [778 70 28 7 A 7 24
e Up to 100% duty cycle R B _ o 11 20K 3 18 1328
g . IV @ 45 R [ R
o Will not trigger from clear 1Cext —s)x— (=3 520 T Y. § (TRaF. 1
R 1Rext/Cext —H—] RX/CX EL) 73 1Coxt % nc T ne
typical performance 9) & n 7 2Rgxt/Caxt | 15 Rext/Coxt]| 7 20 17 1a
zz: (10) P [ 8 GND 18 Vee 8 2Cext T8 1Coxt
NO. OF OUTPUT 9 2Rgxt/Coxt | 19 1Rext/Coxt
— 1 _ | _extrext
INPUTS PULSE TOTAL 2CLR —b(s' R b 0120 o5 10 GND 20 Vce
POWER 2ext ] X
HIGH [LOW | RANGE 2Rext/Coxt “ LM~ RX/CX
1 [ 1 [40ns= | 60mw '
SN541.5423 (J,FH) SN74LS423 (4,N,FN)
* Pin numbers shown on logic symbals are for J and N packages only..
nc — no internal connection.
I TExas 3-117
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425 logic symbolt pin assignments
QUAD GATES : 1G -:;—:-b‘ EN 1 . @ J. N PACKAGES FH PACKAGE
(three-state outputs, active-low enabling) 1A 110 8 3y 1 nc |11 nc
25 e © 2 1A [ 9 3A || 2 18 [12 3v
(5) ——— 2Y 3 1y _[10 3T 3 1A [13 3a
. o ~ (10} 4 2G_[11 ay 4 1Y |14 3G
typical performanc 3G 'Kb (LI 5 2A |12 4A [[ 5 nc |15 nc
MAX MAX a3 6 _2Y |13 4G 6 2G_ |16 4Y
= (13
TYPE [DELAY | SOURCE | SINK 48—~ (LI 7 _GNDJ14 Veeli 7 nc |17 ne
an 1120 [ 8 2A [18 4A
CURRENT [CURRENT 9 2v [19 4G
SN54425| 10ns —2mA 16 mA 10 GND [20 V¢
SN74425| 10ns | —56.2 mA 16 mA positive logic: Y =A
SN54425 (J,FH) SN74425 (4,N)
426 - logic symbolt pin assignments
QUAD GATES 1G :;: EN 1 (3 w J, N PACKAGES FHPACKAGE
ive-high enabling) A vy 116 | 8 3Y 1 nc |11 nc
(three-state active-hig! m = Ty e T3
26 (5) 8] 5y 3 1Y |10 3G 3 1A |13 3A
. 2A - 4 26 |11 av [ 4 v [1a 3G
typical performance 3G o) (8) 5 2A |12 4A || 5 nc_ |15 nc
MAX MAX 3 12 3y 5 2V |13 4G || 6 26 |16 _aYy
(13) 7 GND |14 veeff 7 nc 17 nc
TYPE |DELAY | SOURCE SINK 4G "2) {11) ay 5 2A |18 3A
CURRENT |[CURRENT A 5 2v |18 4G
SN54426 | 10 ns —2mA 16 mA 10 GND |20 Vcc
: SN74426 | 10ns | —5.2 mA 16 mA positive logic: Y =A
3 SN54426 (J,FH) SN74426 (J,N})
? 428 logic symbol1 . pin assignments
g_ SYSTEM ) J, N PACKAGES FN PACKAGE
c CONTROLLER : CONTROLLER 1_ST51B | 15 DO 1 _ST5T8 [15 DO
FOR 8080A _ AND 2 HIDA [16 D81 2 HLDA |16 DB1
2 wr—3_ralwr BUSDRIVER l/owd-llow 3 WA 17 D1 3 WR 17 o1
- (2) L (26) ——— 4 DBIN 18 DBS 4 DBIN 18 DBS
O typical performance 'LLBE::T :;:LA ME;WW b (25) __I::ZI:W 5 DB4 19 D5 5 DB4 19 D5
c /OR 6 D4 70 DB6 6 D4 20 DB6
o TYPE IPOWER srsre—_ st srsre MEMR >—ng) MEMR 7 D87 |21 D6 7 D87 |21 08B
) 5428 | 700 mW Buss'n'“_zb BUSEN INTAP>~—Z=_1NTA 8 D7 22 BOSEN || 8 D7 22 BUSEN |
(15} m | L (13) 9 DB3 23 NTA 9 DB3 23 _INTA
0 0 |-¢»——— DBO 10 D3 24 MEMR ||10 D3 24 MEMR
SN745428 (J,N,FN) D1_“_7’.4>_ ‘_4._“6—) DB1 11 DB2 25 TOR 11_DB2 25 VOR
p2-112 <8 1 g2 72 D2 26 WEMW |[12_ D2 26 WEMW
3 (10) (9) 13 DBO 27 VOW _|[13_DBO 27 T/OW
D (6) i ¥ CPUD ® (5) gz: 14 GND 28 Vce 14 GND 28 Vce
D4 ———49 eo——
o519 DBUS ey
(21) {20)
D6 —4>— -"T DB6
078l e 7 7 feo—" pp7
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-118 TEXAS
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436, 437

logic symbolt

pin assignments

SN545436 (J,FH)
SN545437 (J,FH)

SN745436 (J,N,FN)
SN748437 (J,N,FN)

LINE DRIVER/MEMORY & J. N PACKAGES FH. FN PACKAGES
1 Gl 9 4y T nc |11 nc
&1
DRIVER CIRCUITS — MOS RN RISV W ETatyw e L
MEMORY INTERFACE 3 1Y {11 sy 3 1A [13 4A
e Drives high-imped load EN 4 2A |12 5A || 4 1Y [14 5V
gh-impedance loads G205 5 2Y [13 &Y § 2A |15 B5A
e Provides high-speed switching ® 3A |14 6A ® nc |16 nc
® Requires minimum input current 7 3y {15 G2 7 2y [17 &Y
e Damping output resistor for reducing 1 r 8 GNDJ16 Vec : 2: :: g.:
transients (‘436) a2 D b 3y 10 GND| 20 v¢e
® Total power ... 70 mW
2t b 5) oy
typical performance
(6) {7
LOW-LEVEL [HIGH-LEVEL 34— ——3Y
TYPE| OUTPUT OUTPUT | DELAY aa 100 | NI
CURRENT | CURRENT
'5436] 150 mA —1mA | 55ns sa 12 it gy
'S437] 150 mA —1 mA 5.5ns 6a 08 ‘ (13) &Y

QUAD TRIDIRECTIONAL
BUS TRANSCEIVERS

pin assignments

J. N PACKAGES FH. FN PACKAGES
440 (oreN-COLLECTOR OUTPUTS, NONINVERTED LOGIC) ; Ef 1; 2‘1’ ; E? :; 2‘1’
441 (OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 3 c1 [13 a4 3 C1 |13 A4
4 C2 |14 A3 || 4 C2 [14 A3
442 (THREE-STATE OUTPUTS, NONINVERTED LOGI‘C) CRT) Az 5 B3 195 Az
443 (THREE-STATE OUTPUTS, INVERTED LOGIC) 6 B3 |16 A1 6 B3 |16 A1
7 €3 [17 GA 7 €3 |17 GA
444 (THREESTATE OUTPUTS, INVERTED AND NONINVERTED LOGIC) s e 5 g T Tis @ Q
o
ALSO SEE ‘L5448 9 B4 |19 GC || § B4 |19 &C P
70 GND |20 Vcc]|10 GND |20 Vee =3
typical performance 0
MAX MAX ‘5
TYPE DELAY | SOURCE SINK =
CURRENT | CURRENT o]
SN54LS440 | 22ns | - 12mA e
SN7415440 | 22ns — 24 mA a.
SN54LS441 15ns - 12 mA
SN74LS441 15 ns — 24 mA
SN541LS442 |115ns | —12mA 12 mA
SN74L5442 |115ns | —15mA 24 mA
SN54L5443 8ns | —12mA 12 mA
SN74LS443 8ns | —15mA 24 mA SN54L.5440 (J,FH) SN74L5440 (J,FN)
SN54L5444 9ns | —12mA 12 mA SN54LS441 {J,FH) SN741.8441 (J,FN)
SN74LS444 | 9ns | —15mA | 24mA SN54L5442 (J,FH) SN74L.8442 (4,EN)
SN54L5443 (J,FH) SN741L5443 (J,FN)
SN541.5444 (J,FH) SN741.5444 (4,FN)
For logic symbols see next two pages.
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
TeExas : 3-119
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PRODUCT GUIDE

440, 441, 442, 443, 444 (continued)
togic symbol ‘Lsa4ot ‘Lsaart ‘Lsaazt
so 1l 3 S so 1) o S ol 3 -
G— G— .(12) G~
1 (12) 1 3 s1 12) 11 3 $1 L I— Y 3
P LI N PN PR LI SN PP i LU N PeY
a2 ~Jaop/2) enn a0 __esdioa/2) enn a2 __rlions2) enne
Ge 28 __d10(0/2) Ent2 cel8_ nJioor2) ent2 Ga 802 entz
592 oo enis g% i enis ac 22t enis
q MUX 3 P4 MUX
54 54
are | 024 1] 24 a2l mza Oz 1 24
| orn ST210 l orn © g7 ST216
51‘—2)-40t ozs storal | g2 |0zs 4 Oz5 afolal
©8,12 642[c] E ©812 6 V812 642(c]
c1 {3) 026 afoial 2 ¢ 3) 0z6 a4 0z6 44-0(A] 20
E 9,13 5+ 1[8B] C £9,13 5 V9,13 541 (8]
A2 (15).. 215,
p2les 8215l gp—]
c2% eo— 2V o1
FELLIN PRYLLI
B3 ﬂ"—-—— B3 (_40__6)
c3lliqe | 3l o] '
3 | PRYLE PP
o calBlqp cs!® oo
-
=]
Q
c
(2]
-~
=
Q.
o
T Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection,
3.120 Texas
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PRODUCT GUIDE

440, 441, 442, 443, 444 (continuea)
‘Ls443t ‘L5444t
so 11 0 S solin (o p
G— G—
s 012 1 3 s 02l B 3
o AL N P LU SN PP
a1 Lo e GalZ_ rfio0/2) ENmt
gs 180/ ennz ga Bl o) Ntz
e o ents G 8 N ents
q MUX
5
a8 |24 1 (8] 1 A28 I
C vin 92 @ X [:
g1 2 |Ozs 4 Pepcil 1
I 3 0 ! +
V812 6
CIQQDE Oz a c1£”—ot
V913 s
Az(lS) ’ Az(‘IS)
Bz(5) « B2(5) ¢
c2 qo—o Py r—
azl14) a3,
83‘6) . 83(6) -
c3(7) » c3(7) > 3
Agl1d) ‘ a3y |
84(9) 84(9) °
ca (8) ca (8) N S
: 3
445 logic symbolT pin assignments t‘;
BCD-TO-DECIMAL BCD/DEC J_NPACKAGES || FH. FNPACKAGES 3
DECODERS/DRIVERS PN NI T0 |9 7 T ne |11 nc 'g
® Use as lamp, relay, or MOS driver 10 b (2, 2 1 0 8 2 0 12 7 et
K (3 3 2 |11 s 3 7 |13 8 o
® Low-voltage version of ‘LS145 sl 20 Lw—2 2 3 12 D a 2 14 9
e Full decoding of input logic A-m— 1 30 >(—5,3 5 4 13_C 5 3 15 D
o All outputs off for invalid BCD B—=——o2 4O~y LI, ) 14 8 8 nc 16_nc
(3 b (6) 7 6 15 A |[7 4 17 _C
input conditions ¢ 2 4 50 5 8 GND |16 Vv, B 5 18 B
e 60 . < 5 6 |19 A
typical performance 70 ;&7 70 GND 20 V.
4 FEN {10 cc
OUTPUT TOFFSTATE[ = 80 >—-—( I
SINK outeut | e 9 Qf>——"9
CURRENT | VOLTAGE 2921 '
80 mA 7V 35 mW
SN541L.5445 (J FH) SN741.5445 (J,N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc¢ — no internal connection,
TEXAS 3121
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PRODUCT GUIDE

446 logic symbot pin assignments
QUAD BUS TRANSCEIVERS GBA ﬂm G9 J. N PACKAGES FH. FN PACKAGES
WITH DIRECTION CONTROLS Gas U9t o 1 TRl 5784 1T e [11 no
(13 Al 2 A 10 DIR4 2 GBA |12 B4
L] Three-stateoutputs DiIR1 9EN1 [B 3 DIR2} 11 B3 3 Al 13 DIR4
, i ) 10EN2 (AB] 4 A2 |12 B2 4 DIR2| 14 B3
® True ('LS449) and inverting {3} K
R DIR2 —t QENS(BAI 5 A3 13 DIR1 5 A2 15 B2
(‘LS446) outputs 10EN4 [AB] 6 DR3| 14 _B1 || 6 nc |16 nc
@ P-N-P inputs to reduce dc bus DIR3 _t(e) 9ENS {BA] ; 2:') :: EAB ; :I:;a :; Ex‘m
line loading 1of 10ENG [AB] cc T s 15 GAB
typical performance DiR4 —t 9EN7 [BA] 10 GND |20 Vge
WAX TAX @ _"IOENB [AB] g
TYPE DELAY | SOURCE SINK Al v1 4 O} B1
CURRENT [CURRENT @ g D 2VP-my
SN54L5446| 7.5ns | —12mA | 12mA A2 vs d o 82
SN74LS446| 7.5ns | —15mA | 24 mA e 2D VP
A3 -9 vs 4 O B3
SN541.5446 (J,FH) SN74LS446 (J,N,FN) 7 o D> 6V 9
AL 97 4 O B4
] o D 8y
447 logic symbolt pin assignments
3 BCD-TO-SEVEN-SEGMENT J. N PACKAGES FH. FN PACKAGES
DECODERS/DRIVERS 18 9 e 1 nc 11 nc
B'“’ﬁzﬁﬁs 2_C 10 _d 2 B 12 e
- ® Low-voltage version of 'LS247 Y 3 i 1 ¢ 3 C 13 4
- e. Open-collector outputs drive 4 B8VRBOJ12 b 4 LI
o - . 5 RBl |13 a 5 BIRBO| 16 b
o indicators directly ) T4 g § ne 16 nc
c e Ripple blanking 7 A 15 f 7 RBI 17 a
(] . 8 GND |16 Vco|| 8 O 18 g
e typical performance A 79T
v20 s 0 opw L, 10_GND |20 V,
o OUTPUT | OFFSTATE @ b 20210112 cc
TOTAL| a 1 g
c TYPE SINK OUTPUT | ver| o0 ¢ 20210k 1
c CURRENT | VOLTAGE = 2 e 10»219‘>—‘:—:;d
o SN54LS447 | 1.6 mA 7V 35mw | © ¢ ¢ NNOPS—e
p & 8 f 20210p U8 ¢
SN74Ls447 | 32mA 7V 35 mW g ST
SN54L5447 (J,FH) SN74LS447 (J,N,FN)
t Pin numbers shown on logic symbols FONT TABLE T2 — NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING ‘447
are for J and N packages only. r-| | _‘ B q l_, C t
nc — no internal connection. l_J | l C : —
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 6
3-122 I TExas
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PRODUCT GUIDE

logic symbolt pin assignments
QUAD TRIDIRECTIONAL
BUS TRANSCEIVERS S0 11 0 J. N PACKAGES FH. FN PACKAGES
“2) G— 1.T5 [11 so 1 €3 11 so
st =1 2 81 (12 S1 2 81 |12 $1
3 C1 |13 A4 3 C1 |13 A4
(OPEN-COLLECTOR OUTPUTS, LI Py TR R e
{NVERTED AND NONINVERTED LOGIC) _an 5 B2 |15 A2 5 B2 |15 A2
Ga——Dx{1001/2} ENT1 6 B3 |16 Al [| 6 B3 [16 Al
. 58(18) 410(0/2) ENT2 7 c3 |17 GA 7 c3 |17 GA
typical performance _ 119 8 C4 |18 GB 8 C4 (18 GB
Gc 10(0/1) EN13 S84 |19 OC || 9 B4 [19 TC
MAX MAX 70 GND| 20 Ve |[10 GND |20 Vcc
TYPE DELAY | SOURCE SINK
CURRENT | CURRENT 6
SN54L5448]17.5 ns — 12 mA A‘—“E
SN7415448]17.5 ns — 24 mA .
2
SN5415448 (J,FH) SN74LS448 (J,N,FN)} B"_"‘E
1 13 oo
Az(15]"
32(5) o
CZ(—d)—QO—
As(\d)
B3 (6) -
CSQQ.—-
YL PP 3
54(9) ¢
oy ‘ ®
2
449 2
logic symbolt pin assignments (D
QUAD BUS TRANSCEIVERS GBA ey G9 J. N PACKAGES FH, FN PACKAGES b
WITH DIRECTION CONTROLS Gae 185l G0 T TeA] 8 _Be ([ 1w [11_nc g
® Three-state outputs DIR‘&E 9EN1(BA] :2’ :l‘RZ :? :;M ; i?A 12 'ETM o}
o True {‘LS449) and inverting ) 10EN2[AB] 4 A2 |12 B2 4 DR2|14 B3 (=)
(“LS446) outputs sz_t 9EN3[BAI] 5 A3 |13 DR[| 5 A2 |15 B2 E
. 10EN4 [AB] 6 DIR3| 14 Bl 6 nc_ |16 nc
® P-N-P inputs to reduce dc bus (6 7 aa |15 Grell 7 A3 |17 ot
line loading D‘RS_ﬁ 9ENS5 (BA] 8 GND| 16 Vcc|| 8 DR3[18 B1
(1o 10EN61ABI s A7 |13 GaB
cal perfo DIR4 —E 9ENT7 [BA] 70 GND | 20 Vo
typical performance H10EN8[ABI
MAX MAX (2 = U" W
TYPE | DELAY | SOURCE | SINK o i M4
CURRENT | CURRENT oum Z zg 02
SN541L5449]10.5ns| —12 mA| 12 mA A2 tVJ j‘
SN74L5449[10.6ns| —15 mA| 24 mA @ o0 Wk,
A3 t vs 4 0O j B3
SN54LS5449 (J,FH) SN7415449 {J,N,FN}) T D 6V
[¥4] (9)
A4 v 4 o B4
t o [> 8Vj
t Pin numbers shown on togic symbols are for J and N packages only.
nc — no internal connection.
I TeExas 3-123
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PRODUCT GUIDE

465, 466

logic symbol, ‘ALS465A, ‘LS4651

pin assignments

OCTAL BUFFERS WITH o & 3 7 PACKAGES
THREE-STATE OUTPUTS o 19) EN T 61 [11_vs
B . G22I 2 Al |12 A5
® P-N-P inputs reduce bus loading 3 v T3 ve
® ‘465 true outputs @ C @ 4 A2 |14 A6
® ‘466 inverted outputs M( >4 v Y1 5 Y2 [15 Y7
" | typics pert a8 ) vy 6 A3 |16 A7
typical performance a3 (6) 7 va 7 Y3 17 v8
MAX AKX (8) (9) 8 A4 18 A8
A4 Ya 9 va |13 G2
TYPE  DELAY | SOURCE | SINK as 12! a1 _yg 10 GND |20 Voo
CURRENT |[CURRENT] 1a) 13)
A6 Y6
SNG4ALS465A1 7 ns -12mA | 12 mA 16 s}y,
[SN74ALS465A] 7 ns —-15mA | 24 mA A7 a8) " FH, FN PACKAGES
{SN54ALS466A  7ns | ~12mA [ 12 mA A8 ve 7 & [11_vs
SN74ALS466A]  7ns | —15mA | 24 mA togic symbol, “ALS466A, ‘LS466 2 A1} 12 AS
SN54LS465| 11 ns -1 mA | 12mA & 3 v1 113 Y6
SN74LS465]| 11ns [-2.5mA | 24 mA [SPLLE N N 4 C: :‘; Cj
SN54LS466 1 8ns -1mA [12mA G219 : A3 | 16_A7
SN74L5466 8ns |—-2.5mA | 24 mA = - 7 v3 |17 v8
SNS4ALS465A {J,FH) SN74ALS465A (N,FN) a2 T . e
SNE4ALS466A {J,FH) SN74ALS466A (N,FN) 2281 5 v, 7o ono| 20 vee
SN54LS465 (J) SN74LS465 (J,N) o . <
SN74LS466 (J) SN74LS466 (J,N) - o
—_— Y4
as 12! NLLRY
A6(14) 13) Y6
A7“6) (15) v7
3 A8 {18) 17) v8
467 468 logic symbol, ‘ALS467A, ‘LS467 + pin assignments
! g 1 e . N PACKAGES
D | ocraLBurrerswith 16 e T
o THREESTATE OUTPUTS w28l 2 1Al |12 2A1
=3 PP duce bus loadi 1w &t |6 4y 3 V1 [13_2v2
c ® P-N-P inputs reduce bus loading 1A3 {6} - (1) VN 3 1A2 |14 2A2
2 e ‘467 true outputs 1aa 181 1 © v 5 _1v2 [15_2v3
e ‘468 inverted outputs _ 18 8 1A3 |16 2A3
(] ical perf L EN 7 1Y3 (17 2v4
c typical performance - an s 1A4 |18 2A4
c MAX MAX AT —R I Y 9 1va[1s 2§
% TYPE  |DELAY|SOURCE | SINK 2 e [ o 10_GND 20" Vec
2A3 p— 2Y3
CURRENT |CURRENT 2a¢ 8 |17 ovs
SNG4ALS467A] 7ns | —12mA] 12 mA . . . i FN PACKAGES
[SN74ALSa67A] 7ns | 15 mA| 24 mA lofu(::ymbol, ALS468A, ‘LS468 5 T vt
[SN54ALS468A] 7ns [ —12 mA| 12 mA 16 EN 2 1A |12 2A1
[SN74ALS468A] 7ns | —15 mA| 24 mA 2 @) 3 V1|13 2v2
SN54L5467 | 11ns| —1mA[ 12mA T I :’y’; 4 1Az [18_2A2
SN74LS467 | 11 ns|-2.5mA| 24 mA 143 8 ST 5 1Y2 |15 2v3
SN54LS468 | Bns| —1mA| 12 mA 180 1B © 1va s ::; :‘; ic:
SN74LS468 | 8ns[-2.5mA| 24 mA e x ; 1A% |18 2A4
SNS4ALSA67A (J, FH) SN74ALS467A (N,FN) & “‘"‘E" l CONRZE KENF
SN54ALS468A (J,FH) SN74ASL46BA (N,FN) 24 2T S VR gy 10 GNDJ 20 Ve
SN54L.5467 (J) SN74LS467 (J,N) PYPRLL N 03) ova
SN54LS468 (J)  SN74LS468 (J,N) 2a3 HEL_J 05) 5ya
244 18) (7) oya
t Pin numbers shown on loglc symbols
are for J and N peackages only,
nc — no internal connection.
3-124 I Texas
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PRODUCT GUIDE

481 ’ . pin assignments

J, N PACKAGES
4-BIT-SLICE 1_B1/02 |25 WALFT
CASCADABLE 2 B1/03 |26 WRRT
3 A3 27  XWRLFT
PROCESSOR 4 A2 |28 XWRRT
ELEMENTS 5 A1l 29 DO
pert . 6  Al10 30 D1
typical ormancs 7 OP0 [31 DOP3
OPERA- 8 OP1 32 DOP2
3 OP2 33 DOP1
TYPE| TiI
ON 10 OP3 34 DOPO
TIME T1_0pP7_ |35 INCMC
‘LS481 120 ns 12 Voo 36 GND
'5481] 100 ns 13 OP6 |37 CCO/OV
14 OP5 38 AOPO
SN7415481 (J,N) . - . 15 0P8 39 AOP1
SN745481 (J,N) 16 P09 | 40 AOP2
17 OP4 |41 AOP3
18 Cin 42 AOSEL
19 POS 43
: H 20 Y/AG |44 CCI
functional block diagram s N e i
INPUTS/
ouTPUTS INPUTS 22 Cout |46 BIOO
23 EQ 47  BI/O1
clocx _—EZ' 24 1D 78 810 SEL
-
("
= =
HARDWIRED f |-
ALGORITHMS P
110 b — = 1
il 4] J4| J4 4 4
Sa — CXWRWR B L 3
SEL,
I MICRO-DECODE =
INPUTS LOGIC ARRAY B Mux
— —— HH
. el A
POS = B 8 A A o
[3 &GN oN -
iNC PC X X OUT bl
INCPC —— = TOPC LG::}—’ LOG.> OUT (MSP) =
INC. MC —————=  TOMC ALU AND v v out o
LOADWR ———— TOWR P COMP ARATOR AG :l’_. ARITH.> OUT (MSP)
PGM CTR. Cout e COUT
Asou.'zg: MEM.CTR 4 EQp——————& EQUAL S
WR 3STATE oV 3
DO MUX XWR BUS
SELECT SHIFT MUX n o]
ez o
BV/O SEL e H H T
1 HH e - J ™
‘l_[d »E OVER FLOW (MSPI
XWA MUX N\ wamux /| 1 4
XWRLFT zv:g:::if(? WORKING PROGRAM MEMORY
REGISTER REGISTER COUNTER COUNTER
XWRRT cer
.

WRLFT
DATA QUT ADDRESS OUT
PORT PORT

Texas i
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PRODUCT GUIDE

482

pin assignments

4-BIT-SLICE J. N PACKAGES FM, FN PACKAGES
EXPANDABLE 1S4 _|11_AO 1S4 | 11_AO
2 s3 |12 f3 2 S3 [12 F3
CONTROL 3 Cout|13 F2 3 Cout]13 F2
ELEMENTS 4 Cpn |14 F1 4 Cp |14 F1
6 S1_|16 FO 5 S1_| 15 FO
SN545482 (J,FH) 6 S2 |16 CLA|| 6 S2 |16 CIR
SN748482 (J,N,FN) 7 A3 [17 s6 7 A3 (17 s6
8 A2 |18 S5 || 8 A2 |18 S5
9 A1 |19 CLK|[ 8 A1 |19 cK
10 GNDJ20 Vccf[10 GND[ 20 vee
functional block diagram
" CARRY INPUT CLOCK CLEAR
l | 1 |
CLR
DATA ry . K
N A o 3 ¢
48IT i
FUuLL I; Zi 3 4- 4BIT F ) DATA
ADDER = “' \DE| REGISTER ! our
MUX
3 [ ¢ ¢ 4
k| _4worD __ | A
1 é___PUSH/POP o H
:!U CARRY z STACK e
-
o ouT 8 (FILO) D
Q. {
=
Q
Q $1 82 S3 54 S5 S6
£
Q.
[+
nc — no Internal connection,
3-126 I TExAs
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PRODUCT GUIDE

484, 485 logic symbol ‘S484At pin assignments
BCD-TO-BINARY AND J., N PACKAGES FH, FN PACKAGES
BINARY-TO-BCD CODE L Q1 Ys p1E (1LY
BCD/BIN 2 D (12 Y6 | 2 D |12 Y6
CONVERTERS 5 ]us s 3 C 13 v7 |[a¢c 13 v7
' -to-bi = ) 14 v8 || 4 8 14 v8
(1454 BCD to-binary) G2 406) ro e 5 A |15 G || 5 A [15 @&
(‘485 binary-to-BCD)
ical perf . _j 6 Y1 16 G2 6 Y1 16 G2
typical performance ) 7 Y2 |17 H 7 Y2 {17 H
DELAY TIME | TOTAL | LSD m 2/Ga 25781 8 v3 118 G 8 Y3 |18 G
TYPE B 4/Ga 7y 3 va [19 F 9 va [19 ¥
PER PKG LEVEL | POWER 3 3 4V o oND |20 Vea]|1o GND |20 Ve
'S484A! 45 ns 525 mW avp 8p VY3 oBIT
4854 45 ns 525 mW o214 ;:gg_u—(m :’I: BINARY
E ————e] 20
SN54S484A (J,FH) f mog Tna 15 MBV-%-YS
SNB4S485A {J,N,FN) 8 POLETH IS 1280V Y7
3 CEI DS 2568 V|—Y8
SN74S484A (J,N,FN) '
SN74S485A (4,N,FN) logic symbol ‘S485At
BIN/BCD
=] {15] &
G1
- EN
2418
) >318Va ¢ -
A 2 (6)
————— A
g 4 20V [Py LSD
e 4 fevim Y2
98IT o216 8a vV V3 3
BINARY | I, 100V —--(:?, va ]
[l ) 2007 v o
P L T Y rl‘_’l ve (MO | 2 @
H~=ZL ] 256 800V p-:-:%;-w g =]
160 Y p=—— Y8 m 5
3]
49 0 logic symbol? pin assignments 3
DUAL DECADE COUNTERS CTRDIV10 @ J. N PACKAGES FH, FN PACKAGES g
typical performance (2 () 10 1 1CLK][9 20p J1 nc 11 nc ud
1CLR——— CT=0 5 .0 2 1CLR Ji0_20¢c J2 1CIK 17 _20p o
COUNT TOTAL 1seTo | c7e0 8 3 10a |11 _20g |3_JCIR |13 70
TYPE | rea |CYEAR |poweR " cr cr ©  ac s 15EToltz 2SETOf 4 1Qa |14 20p
- 1CLK——Ep> + ) 5 10p |13 20 |5 1SETS|i6 2SET9
490 | 25 MHz | HIGH [225 mw 3 100 [ 1ag T4 2R f6 nc |16 e
‘LS490( 35 MHz | HIGH 75 mwW 7 _10p 15 2Ck £7 10g |17 2Qa
(13) 8 GND |16 _Vcc §8 10c |18 2CLR
 SN54490 {J,FH) SN74480 (J,N) scLr-4 ——20A 9 10p [19 20K
SN54LS490 (J,FH)  SN74LS490 {J,N,FN} 112) L OV o0 0 _GND 20 Voo
2SET9————
{10)
2oLk -8y P
20p
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I TExAs 3127
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PRODUCT GUIDE

518,519,520,
521,522

logic symbol ‘ALS518, ‘ALS519t pin assignments, ‘ALS518, ‘ALS519

8BIT IDENTITY COMP J. N PACKAGES FH, FN PACKAGES
COMPARATORS AL N P 1 T P41 11_Pa
® Compares two 8-bit words o2 2 PO_112 Q4 2 PO |12 Q4
pr o 3 00 |13 P5 || 3 0o |13 Ps
TYPE ,,':;‘:L%P OUTPUT FUNCTION | compane POWER p2t8 2 P1 |14 06 J[4 Pt _[14 Q5
RESISTOR CONFIGURATION TIME P3-m— 5 Q1 15 P8 5 Q1 16 P86
ALS518] yes |P=Q open-collector | 17.5ns | 50mw | pg-1l__f OP e P2 |16 a8 [[6 P2 [18 a6
ALss19|  no F;gopen»collscwr 17.50s [37.6mw | Lo 113) v az 17 p7 |7 0z |17 p7
ALSS520 yes P=Q totem-pole 9ns 50 mW T
ALSS21| no  |P=0 totem-pole 9ns |37.5mw "5—:% - 8 p3 ]18: Q7 [I8 P3 |18 OF
ALS522 yes P=0Q open-collector 15.5 ns 50mwW [ P7 1p=0Q p-a {9 Q3 ;z :"Q (9) gzo ;3 ;'0
10 GND cc ) cC
SN54ALS518(J,FH)  SN74ALS518(N,FN) Qo ‘;' ow
SN54ALS519 (J,FH)  SN74ALS519 (N,FN) a1 :7;
SN54ALS520 (J,FH) SN74ALS520 (N,FN) Qz )
SN54ALS521 (J,FH)  SN74ALS521 (N,FN) a3 o
SN54AL$522 (J,FH) SN74ALS522 (N,FN) 04'0“,—‘1
2: A |
ped T

pin assignments, "‘ALS520, ‘ALS521,

logic symbol ‘ALS520, ‘ALS5211t logic symbol ‘ALS5221 *ALS522
' CoMP cOMP J, N PACKAGES FH, FN PACKAGES
PRI P > PN P > TG 11 P4 1 11 P4
) P02 o po2 oy 2 Po |12 Q4 ||2 PO |12 Q4
: py 2 PR — 3.Q00 |13 PS5 3 Qo |13 PS5
3 p2 18 (o 4 P1_|14 Q5 || 4 P1_|14 05
8 pa Bl 5 a1 |15 Pe || 5 Q1 |16 _P6
pa 11 P pa 11 oF 6 P2 |16 Q6 || 6 P2 |18 Q6
] ps 13| ps 13| 7 02 |17 _P7 |7 02 [17_P7
- peL15) p15) e P3 |18 Q7 || 8 P3 |18 Q7
—_ 19) FTa
o PONTITIN P3 N SRR T weao 2 g[8 03 19 F-Gl[s a3 [is P=Q
o @ @ 1o oND[20 vec[fio GND[20 vec
Qo a0 o)
S -5 a2
- a2 a2
o T 032
(12) Q 112) a
Qs a4
c (14) (14)
4 058 56
. 8
1y 9638 06~g)
(1] Y ) a7 7
tPin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection.
N
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PRODUCT GUIDE

526

FUSE PROGRAMMABLE 16-BIT IDENTITY
COMPARATOR

\

Easy programmability
Can be programmed and verified on most
incoming test equipment

@® High-speed address recognition

SN54ALS526 (J) SN74ALS526 (N)

logic diagram {positive logic)t

o2l &

I
TN
pa 8 nl.
patl .
ps e,
o2l
ITTIFN
TN
P9 (12) .
RTERN
[STPRLLIN N N
Vp1z.ui,—h.‘.
913&& .
m‘.!.‘—"—b .
15 {18) .

L s

5(1) &

* These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For correct symbol for the programmed device, delete
the polarity symbol { & ) at any input whose programming fuse has been blown.

pin assignments

J,N PACKAGES

1 G 11 P8

2 PO 12 P9

3 Pl 13 P10

4 P2 14 P11

5 P3 15 P12

6 P4 16 P13

7 PS5 17 P14

8 P6 18 P15

9 P7 19 P=Q
10 GND| 20 Vg

For chip carrier options and information,
contact the factory.

527

FUSE PROGRAMMABLE 8-BIT iDENTITY
COMPARATOR AND 4-BIT COMPARATOR

® Easy programmability

® Can be programmed and verified on most
incoming test equipment

® High-speed address recognition

SN54ALS527(J) SN74ALS527(N)

logic diagram {positive logic)T

o2 ), &

i ],
pz.‘.‘l—h -
pats o],
u&&u
psih .
I
pr 8 .

E(” o~

comp
(1)
3]
. (13)

P10 {15)
pro Lt
P=Q ==
as (12)
as 14
a0 {16}

{18)

an 11

* These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For correct symbol for the programmed device, delete
the polarity symbol { &= } at any input whose programming fuse has been blown,

. 19) e

pin assignments

N

J,N PACKAGES
G 11 P8
PO 12 Q8
P1 13 P9
P2 14 Q9
P3 15 P10
P4 16 Q10
PS 17 P11
P6 | 18 a1
P7 19 P=Q
GND| 20 Vee

For chip carrier options and information,
contact the factory,

Ol s|w|N]-

Product Guide

-
o

TPin numbers shown on logic symbols are for J and N packages only.

nc — no internal connection.
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* These inputs can be programmed to be active high. The asterisk is not a part of the 'symbal‘
the polarity symbol (&= ) at any input whose programming fuse has been blown.

528 . logic diagram (positive logic)f pin assignments
FUSE PROGRAMMABLE 12-BIT IDENTITY po 2, & J.N PACKAGES
COMPARATOR 3 n] 1.6 9 P6
2 PO 10 P7
4
® Easy programmability P2 ((5: >« 3 P1 11 P8
® Can be programmed and verified on most P3ﬁ . 2 P2 |12 P9
incoming test equipment P4 ——Dng o 5 73 3 P10
® High-speed address recognition PS5 ﬂ_h .
t9) 15) 6 P4 |14 PN
P6 —— g o P~ P —=
SN54ALS528(4) SN74ALS528 (N) (10 7 P5 15 P=Q
Pr——Inq . 8 GND[16 V
(1) ccC
[ PRLLLE N g
o (12) [ . For chip carrier options and information,
13) contact the factory.
P10 ———Ixf &
P11 (14) ) N
s [V

For correct symbol for the programmed device, delete

tpin numbers shown are for J and N packages.
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’ 533 logic symbolt pin assignments
oc ) )] J. N PACKAGES FH, FN PACKAGES
OCTAL D-TYPE TRANSPARENT |EN
LATCHES c 1 c1 1 0o¢ |11 ¢C 1_0C J11 ¢
—Ll 2 10 [12 sa [[2 ta |12 5@
3) C o .- 3 1D |13 50 [[3 10 |13 5D
® Three-state buffer-type outputs m_=2_11p > vVp—=—1a % 20 |14 60 [ s 20 |12 60
drive bus lines directly ’ 20 _t4) S __ .5 5 28 |15 68 || 5 20 |15 634
i (7) (6) = 6 30 |16 70 [|6 30 |16 7T
® Inverting outputs 30— F~=—— 30 7 3o |17 70 |7 30 |17 7D
typical performance 4p_18) | e 9) 4G 8 4D |18 8D || 8 40 |18 8D
sp_(13) (2 _s5 9 48 |19 83 [[s 40 |19 @
x | o onD[20 vec[[ior GND |20 Ve
Tvpe | OUT- | peLay | TOTAL 6p_{14) SUEPY
PUTS POWER | 117) (6~
ALS533| G | 10ns | 60 mW 70— P~ 70
AS533 | Q. | 5ns [328mw gp_18) | 19) o5

SNB4ALS533 (J,FH) SN74ALS533 (N,FN)
SN54AS533 (J,FH) SN74AS533 (N,FN)

534 logic symbolt pin assignments
OCTAL D-TYPE EDGE- " J. N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS O0C —JEN 1._0C 111 ckll g o |11 cK
) ) 1 2 10 |12 5@ || 2 1@ |12 sa 3
® Three-state buffer-type outputs CcL P> C1 3 1D [13 60 |3 10 |13 5D
drive bus lines directly 4 20 114 60 |[4 20 |14 6D
— 5 20 |15 &0 5 20 [15 60
® Inverting outputs (3) 2) .= 6 30 [18 70 6 30 {16 78 [«H]
1D——— 1D > vp——10 7 ap |17 70 |l 7 30 |17 70 b =]
4 5) =~ 5 4D.|18 80 |8 40 [18 8D i
20 It | 20 9 40 J19 83 || 9 40 |19 8@ S
10 18 .5 10 GND |20 vec|[10 GND] 20 Vec ()
-
4D (8) . (9 .4 g
13) 1 ~
5D { U2 5Q ©
14 -
ep18 05 = ne_
7
0 an_ g . (16} 25
18| -
8D (18) (19 83
typical performance
TYPE F-MAX PWR/ DATA TIMES
F/F SET-UP | HOLD
‘ALS534 50 MHz 10.4 mW 10nst Onst
'AS534 165 MHz -5t mW 3nst 3nst
SN54ALS534 (J,FH) SN74ALS534 {N,FN)
SN54AS534 (J,FH) SN74AS534 (N,FN)
"tPin numbers shown on logic symbols are for J and N packages only.
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NSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265

538 logic symbolt pin assignments
3- TO 8-LINE DECODERS/ 2 SN B
DEMULTIPLEXERS AL Ng > 2 1|12 AL
— @ & 3 Y0 [13 Gi
81 L8N EN 4 OF1 {14 G2
* Three-state outputs BE2 5N 5 Ot2 | 15 G3
* Output polarity control @ 6 A 16 G4
® Multiple enables for expansion A8 1 0,08V Yo 7 8 17 ¢
T A T e s
1
typical performance cA_Jq 2,08V 9 v2 10 GND|20 Vce
3,afVpF——Y3
Tvpe | SELECT | ENABLE [ TOTAL ) & 4,057}8 va TH, FN PACKAGES
TIME TIME | PowEr G1-—=— 5,08V & vs 1 vz T1t 7
“ALSE38 G224 Ga » (9) Z 1 |12 AL
&3 15| G'Qﬁv“‘“"r. 6 3 vo |13 Gl
N . 16)1 7.aV ——Y7 4 OE1]14 G2
SN54ALS538 (J,;FH)  SN74ALS538 (N, FN)  ga- 18N e
6 A |16 G4
OR 7 B 17_C
8 _v5 |18 va
DMUX 9 Y6 |19 v3
aLH2_Inio 10 _GND| 20 Vcc
&
o5 4] EN
ﬁzﬁb
A-l8__1o 0,10 v [Fvo
g2 c2 110 v 2 v
(17) {1)
c 2,10 ¥ f—— V2
3 & 310 v v
g1 B3 410 7= Y4
G214 510 Vg Y
- 6,10 ¥V Y6
X Ga Hoy 710w O vo
o Tq 16N .
Q
~
=3
=8
@
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-132 TEXAS :
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logic symbols? pin assignments
2- TO 4-LINE DECODERS/ < N PACKAGES
DEMULTIPLEXERS 1AL Ng 3 wo 1Yz 2an
o Three-state outputs 16 L8N en 0,08V 2 2_1v1]12 2v0
* Qutput polarity control 1A-“—"——1 1,26V m 3 1Yo 113 241
18 z,a,avﬂ—wz 4 1AL [14 20E
. 1B —j2 (19) 5 10E[15 26
typical performance T P 3,afV [—1v3 8 2A |16 1
7 _28 [17 1A
SELECT | ENABLE | TOTAL 3 2va 18 18
TYPE (13)
TIME TIME POWER 2AL ] (12) 9 2v2[19 1v3
‘ALS539 ﬁ‘_";_’b Faa 2Y0 10 GND |20 Veo
3 p—-2Y1
SN54ALS539 (J,FH) SN74ALS539 (N, FN) 2A 7] | (9 2v2 FH, FN PACKAGES
28 | (8) 1 1v2 1 avt
2G5 — 2v3 2 iYi[12 2Y0
3 1Yo |13 2AL
4 1AL [1a 20€
OR 5 10E[15 2
DMUX 6 2A |16 1
1ALLN1° (3) v 7 28 [17 1A
1o slen 0,10 V| 2 o 8 2v3|18 18
1A (17) ° 1,10¢ 11 9 2v2{19 1v3
13——1"8, 1}0% 210 V (1} 1v2 10 GND[ 20 vce
- (19)
1G (16)[: 3,10 Vp=—1Y3
(13)
o ap ' U2 ,vg
ST | RTINS .
2A ——d (9)
28 {7) m 2Y2 3
2515 2Y3
(V]
p=
3
-
Q
3
=)
(=]
s
o
’
t Pin numbers shown on logic symbois are for J and N packages only.
nc — no internal connection.
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apinD jonpoid [ENE

540' h41 logic symbol, ‘LS540, ‘ALS540t pin assignments
OCTAL BUFFERS AND & J. N PACKAGES FH, FN PACKAGES
LINE DRIVERS Fep PRI N - 1 Gl |11 va 1 Gl |11 v8
- 2 Al 12 Y7 2 A1 12 Y7
e Three-state output drives bus lines G219 I 3 A2 |13 V6 || 3 A2 |13 Y6
or buffer memory address registers C 4_A3 14 Y5 4 A3 |14 Y5
. . |- 5 A4 |15 va || 5 A4 |15 va
® ‘LS540 for inverted data output a2 ‘ > = 18) . s a5 [16 v3 5 a5 |16 V3
® ‘LS541 for true data output (3) (17) 7 A6 |17 Y2 7 A8 |17 Y2
A2 Y2 /75 a7 |18 v1 || 8 A7 [18 W1
ical performance 4) (16} G
typica PP — v3 [9 A8 |19 G2 || 9 A8 |19 G2
MAX MAX pa 5L 115) , [©_6ND{20 Vec[[10 GNo[26 vee
TYPE DELAY | SOURCE | SINK ) (141
CURRENT | CURRENT A5——‘m s
SNG4ALS540| 6ns | —12mA| 12mA | A6-L—0 : 03 ve
SN74ALS540]| 6ns | ~165mA| 24 mA | ,;08) 12)_yy
SN54ALS541 6ns | —12mA| 12 mA (9) an
SN74ALS541| 6ns | —15mA| 24mA | A8~ 8
SN54L5540 9ns | —12mA| 12mA . R .
SN74LS540 |96 ns | —15mA| 24 mA | 'ogic symbol, 'L§541, "ALS541t .
SN54LS541 9 ns -12mA | 12 mA &
SN74LS541 9.5ns | —16mA{ 24 mA &1 ar N N
SNB4ALS540 (J,FH)  SN74ALS540 (NFN) G212 I
SNG4ALS541 (JLFH) SN74ALS541 (N,FN)
SN54LS540 (J,FH) SN74LS540 (J,N,FN) = r
SN54LS541 ((JFH)  SN74LS541 (UN,FN) a2l ] > ul—18y,
PR 02y,
A3 a) (16) v3
A4 (5) (15) va
) 14)_ g
sl 13) e
' adm T 12y,
sl { JLLLRYS
1 Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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560 logic symbolt . .
pin assignments
SYNCHRONOUS 4-BIT CTRDIV10 J. NPACKAGES
COUNTERS TS T
=7
(decade, synchronous and G —Iento 2 _CclK  [12 ENT
asynchronous clear) ENT A12) | G1 3 A 13 ap
7B 74 Gc
typical performance ENP %‘T—-— G2 5 C 15 Qg
= sct.n—ﬁ»ecﬁo [SYNC CLR] &5 |16 0a
OUNT TOTAL 7 ENe 17 ©
TYPE FREQ CLEAR POWER 1 M3 [COUNT] 8 ACIR [18_ cco
"ALS560A | 30 MHz Cow 100 mw SLOAD_t M4 [SYNC LOAD] 9 SCLR |19 _RCO
M5 [COUNT] 10 GND |20 Vce
SN54ALS560A (J,FH) SN74ALS560A (N,FN) CLK (2) > C6/1,2,3,5+
| E 77 (8l FH, FN PACKAGES
P, 7,1,2,9 l———" CCO 1 ALOAD |11 LOA
ACLR -81_INfer-o 1 (oT-0)Ge |19 geo [Z ok 2wt
AToAD D¢ - ENCN.E 22
|
A—(-:”——-4,GD/8D 10v__“ﬂ [s7N 5 C 15 Qg
4) (18) q 6 D 16 Qa
B ——— — . B 7 ENP |17 G
c L — a4 Qe 8 ACLR [18 cCO
D (6) : - 1 (13) ap 9 SCLA_ |19 RCO
o GND |20 Veo
561 . logic symbolt pin assignments
SYNCHRONOUS 4-BIT CTRDIV16 J. NPACKAGES ©
COUNTERS — (17 1 _AOAD11 T
G 12 _sleno 2 CLK |12 ENT P
{binary, synchronous and (12) 3 A 13 Qp =3
asynchronous clear) ENT ) G1 7 B 14 Q¢ o
typical performance _ENP G2 5_¢ 15 98 -
soTR 2 6CT=0 [SYNC CLR] : ENP :: gA O
TVPE cg:g; CLEAR :gvz:; M3 [COUNT} XN 1o —cco .g
, STOAD g w4 (svNC LOAD] 9 SR 19 _Rco o
ALS561A | 40 MHz Low 100 mW 10 GND 20 V,
M5 [COUNT] cc | .
SNB4ALSSE1A (FH)  ANT4ALSSB1A (NFN)  \ (2) o
¢ ? €6/1,23,5+ FH, FN PACKAGES
z7 (18) T_ALOAB|11_ SLOAD |
aclh 8L_INJer=0 1(c17":'5i'32 19) g:‘;z 7 CIK_[iz EnT
— = — A
ALOAD ﬂ'—hk_t.:a e 22
L 5 C 6 O
A8 F o0 ovl—Hela, o< v o
g — I T T T
c 8 1 (14) o 8 ACLR |18_cco
3 9 SCLR_ |18 RCO
(6} (13) o
D =YD o onD |20 vee
TPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-135
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563 logic symbolt pin assignments
OCTAL D-TYPE TRANSPARENT — : ‘-""ﬁ‘:““: ""6;" "‘:’"“':‘s
D
LATCHES WITH INVERTED c 11 . 2 10 |12 88 210 |12 88
OUTPUTS ¢ 3 20 |13 0 [ 3 20 {13 78
4 30 |14 60 || 4 30 |14 68
e Buffer-type outputs drive bus - | C
o O o R LR
¢ Inverted outputs :z @ a7 ig 780 |17 38 || 7 60 |17 38
(5) 8 - 8 70 [18 20 8 70 [18 20
typical performance 40— T 9 80 {19 10 (| 9 80 (19 10
50—(7)—‘ m G 10 GND | 20 Vcc||10 GND |20 Vec
TOTAL 6D 6@
TYPE DELAY
POWER 7018 (LEI
"ALS563 | 11ns | 67.5 mW sp—2! 2 5
SN54ALS563 {J,FH) SN74ALS563 (N,FN)
3 ' 564 logic symbolt pin assignment
g 3. N PACKAGES FH, Pl PACKAGES
OCTAL D-TYPE EDGE- roTIRLLIT [y T oc [ o] 1 o€ [i1 cik
0 TRIGGERED FLIP-FLOPS K n 2 1D |12 8Q 2 10 [12 88
. CLK ———>C1 I}
3 e Buffer-type outputs drive bus ~ :: ;g :322 : ;g :i ;c
Q lines directly @ C () 5 40 |15 58 || 5 40 |15 &8
g ¢ Inverted outputs 10— b D v v 16 |6 50 |16 46 || 6 50 |16 4a
; 2D ————d 28 7 60 [17 30 [ 7 6o [17 3Q
- typical performance - 4) (17) 1G 8 70 {18 20 8 70 {18 20
Q TYPE fmax PWR/ D (s) (16) «a 9 8D |19 10 |[ 9 8o [19 1@
c F-F 16) 15) -~ [10_OND[20 veclf1o GND {20 vec
- "ALS564 |50 MHz| 8.4 mW o= a2
Q. 6D 68
(42 SNB4ALS564 (J,FH) SN74ALS564 (N,FN) 70 (8) {13) 76
8D 9) (12) 8G
tPin numbers shown on logic symbols are for J and N packages only.
3-136 I Texas :
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568 logic symbolt pin assignment
SYNCHRONOUS 4-8IT b1 I R
UP/DOWN COUNTERS G EN10 2 CK |12 ENT || 2 CLK [12 &Nt
v M1 (uPl
{decade, synchronous and sz[nowm 3 A |13 op ||3 A |13 _6p
asynchronous clear) (2) _ 4 8 14 _Qc 4 8 14 Qc
ynenvons cLK ?ecs/1,4.7,so/2,4,7,a 5 C |15 0s |5 € |15 Qg
ypical performance 6 D 16 Q 6 D 16 Q
T 12l ] I~ 08 s A A
i_"‘\_'r; ) 2; 6789 €0 5ENF 77 _© 7_ENP |17 &
TYPE COUNT | cLear | TOTAL | omTe (19) 8 ACLR[18 CCO || 8 ACLR[18 CCO
FREQ POWER | SCLROT 5CT=0 1.7(CT-9) G9 RCO g &Cin|19 WCO || 9 SCIR|19 RCo
"ALS568A | 30 MHz Low 93mw | LOAD M3 [LOAD] 2.7 (CT=0) GO 10_GND [20 vec o GNo J20 vec
M4 [COUNT]
Actn -2 cT=0
SN54ALSS68A (J,FH)  SN74ALS568A (N,FN) m] C
Am—‘350 IOV-——ﬂQ
) . is) A
8 L 0p
(s} 1a)
T 3 o¢
0] }———ap
56 9 logic symbolt pin assignment
;
SYNCHRONOUS 4-BIT an CTRDIV16 J.NBPACKAGES H FN,FNPACK’GES
uPIDOWN CounTen e e e
. IRL M1 [UP]
(binary, synchronous and IE M2 (DOWN} 3 A 13 Qp 3 A 13 Qp o)
4 4 Q 4 B 14 Qg =
asynchronous clear) ok 2 > c51,0.7,84/2.4,7.8 8 1 c c 3
cal parfor t; T 5 C_ (15 ag ||5 C_[15 Qg @
typical performance a2 (18— |6 D 16 Qp || 6 D 16 Qp
ENT—b G7 6,789 cco 7 ENE ——
CoUNT ToTAL | el gs 7 ENWFji7 6 17 ENP fi7 G brd
TYPE CLEAR ___ {8 ACTIR[18 TCO || 8 ACLR[18 TCO
FREQ POWER m%b scT=0 17 (c1=15) 6o P @ 5eg fo—et e saR 19— R g
'ALS569A | 40 MHz Low 93 mW | LOAD M3 [LOAD] 2,7 (CT=0) Go 10_GND |20 _vee [l GNo [20 vee b=}
® M4 [COUNT] 0o
SNB4ALSEE9A (J,FH)  SN74ALSSE9A (N,FN) “C'-“—‘—ﬁi"“ - n‘:
AL 3,50 “)V—“'E,’QA
g 4 s)
o 5! tay °
) 3 0¢
D=
tPin numbers shown on logic symbols are for J and N packages only.
I TExAs 3-137
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573

fogic symbol?

pin assignments .

OCTAL D-TYPE TRANSPARENT 3 PACKAGES FH_FN PACKAGES
LATCHES ool odey T oC i1 ¢ T ot [11 ¢
® Functionally equivalent to c (11) 2 1D (12 8Q 2 1D [12 8Q
"LS373 and 'S373 a 3 20 |13 70 || 3_20 |13 _7a
® Three-state buffer-type outputs | . 4 30 |14 8Q 4 3D {14 6Q
drive bus lines directly 0 (2} 0 > v (19) 1 5 4D [15 sa § 4D 115 5Q
® Approximately half the power 20 {3) {18) 20 : :g :3 ;g 3 23 :s ;g
of 'LS373 3D (C]] 17) 3Q 8 70 |18 20 [ 8 70 [18 20
typical performance 4D (5) (16) 4 9 8D |19 1a 9 8D |19 10
DUT- TOTAL 5D 6) (15) a [0 _GND120 Vcc{[10 GND]20 Vee
TYPE DELAY 7) (14)
PUTS POWER 6D 6Q
‘ALS573 Q 11 ns 67.5 mW 708! (13) 70
*AS573 Q 4.5 ns 290 mW 8D (9) (12) sa
SN54ALS573 (J,FH) SN74ALS573 (N,FN)
SN54AS573 (J,FH) SN74AS573 (N,FN)
574 . + pin assignments
logic symbol
OCTAL D-TYPE EDGE- o J, N PACKAGES FH. FN PACKAGES
TRIGGERED FLIP-FLOPS 1 0€ Tut ck]l1 o€ [11 ok
= (1) 2 1D _[12 sa 2 10 {12 s8aQ
e Functionally equivalent to oc an JEN 3 20 |13 70 || 3 20 |13 7a
‘L5374 and 'S374 CLK——PC1 4 30 |14 80 a 30 [14 sQ
o Three-state buffer-type outputs (= : ;g :: i: : ;[D) :z ig
drive bus lines directly o2 e © 09 » [7 eo [17 3a || 7 60 [17_3a
® Approximately half the power of 208 08, [e_ [18 20 ]|s 70 18 20
. (4) (17) 9 80 [19 10 [[9 80 [19 10
L5374 3= ey 3¢ [0 oND |20 vec|[10 GNo 20 Vee
typical performance 4D aQ
DATA TIMES 5D: 6) (18} sQ
TYPE fmax PWR/ SET- ep—2L Q4) o
HoLD (13)
) F-F wp 7D {8) .70
= ‘ALS574 S0MHz | 8.44mW | 10nst| 4nst oD {9) (12) o
=] "AS574 | 160 MHz 51 W 3nst| 3nst
Q. —
c t Rising edge of clock puise
(¢] SN54ALS574 (J,FH) SN74ALS574 (N,FN)
- SN54AS574 (J,FH) SN74AS574 (N,FN)
9 575 logic symbol, ‘ALS575. ‘AS575 pin assignment
— — (2) J. N PACKAGES FH, FN PACKAGES
Q. OCTAL D-TYPE EDGE- oc —Den e T
) TRIGGERED FLIP-FLOPS (18) - D |
K ——
@ 3-state buffer-type outputs — (1) 3 1D (15 8Q 3 0C |17 CLK
drive bus-lines directly CLR—bﬂ_l; 4 20 [16_7Q 4 10 [18 8a
. . 5 ap |17 6a |[5 20 [19 70
® Noninverting outputs 10 (3) 10 > (22) 1o [ % (8 sa [ 3 [0 o0
typical performance 2044l ‘;10: 20 ; :g ;g ;g ; :: ;; ::‘
5
DATA TIMES 3D (‘G: 19) 3Q [9 70 [21 20 [[9 50 [23 40
TYPE fmax PWR/ SET- | Lon | 4D aa .Jio 80 |22 1a |[10 60 [24 3qQ
F-F up s 08) o [T _ne {23 ne [|11_7D |25 20
'ALS575 50 MHz | 8.4 mW 10nst | 4nst 6D (8) (17) s 12 GND [24 veell1z 80 [28 10
‘AS575__ [ 160MHz | 47 mW 3nst | 3nst (9) 16) 13 _nc_ |27 nc
70 14 GND |28 Vce
t Rising edge of clock pulse 8D {10) (15) 8a
SN54ALS575 (J,FH) SN74ALS575 (N,FN)
SN54AS575 (J,FH) SN74AS575 (N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-138
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576

pin assignments

logic symbolf
OCTAL D-TYPE EDGE- J, N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS —_ (1) 1 0C [11 ck][[1v ST [ cCK
OC'“—1‘>EN Z 10 |12 80 |[2 D {12 8%
e Buffer-type outputs drive bus CLK"""')—>C1 3 20 113 70 }]3 20 13 78
. . 4 30 [14 60 4 30 [14 60
lines directly | r 5 4D |16 63 || 6 4D |15 53
e Inverted outputs 10 2) D > U 19 18 6 5D |16 40 || 6 D |16 40
20 3) 18) 25 7 6D |17 30 7 6D _[17 30
i 8 70 [18 2Q 8 70 |18 20
4 17,
typical performance 3D :5: >—:16: 30 [9 8D [19 10 |[9 8D |19 18
10 GND |20 Vcc|[10 GND[20 V
TYPE | fmax Pr’g’ ;g ) ey 48 £e ce
"ALS576 | 50MHz | 8.4 mW ep—LL 14) o5
"AS576 |160MHz 708! 03 =
(9} (12)
SN54ALS576 (J,FH) SN74ALS576 (N.FN) 80 8a
SN54AS576 (J,FH) SN74AS576 (N,FN)
577 logic symbol, ‘ALS577, ‘AS577 pin assignment
OCTAL D-TYPE EDGE- st -2 - 3. N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS (14) 1 TR [13 nc 1 nc 15 nc o
B CLK > C1 2 OC [14 CK|[ 2 TR [16 nc . -
° g — 1) 3 D |15 80 || 3 OC |17 CLK 3
39”91)“"’:’ outg'utsl TR —I=1R 2 20 |16 70 || 4 1D |18 8Q s
rive bus lines directly - 22) 5 30 |17 630 5 20 |18 78
® Inverted outputs 10— D VP>~—=1g [6_4p [18 50 [[6 30 [20 &0 [}
20 ) (21} 26 7 5D |19 4Q || 7 4D |21 50 o]
® Synchronous clear (5) (20) “ = 8 6D [20 30 8 nc |22 nc "o—
3D M 19) 30 770 J21 2@ ([ @ &0 [23 40 3
4D—= 40 [10_ep |22 18 [[10 6D |24 3d (@)
sp—2) 118) .5 [~ |23 nc |[17 70 [25 28
cp_8) 07) = [Z_owo[28 vVec|[iz 8o _[76 18 "6
(9) (16) 13 nc 27 nc :
70 o we) 70 74 GND |28 Vcc o]
8D e} Pe)
D
o
typical performance
DATA TIMES
TYPE | fmax |[POWER/ | SET-
HOLD
F-F up
‘ALS577 | 50 MHz [8.4 mW {10 nst | 4. nst
‘AS577 [160 MHz
tRising edge of clock pulse
SNB4ALS577 (J,FH) SN74ALS577(N,FN)
SNS4AS577 (J,FH) SN74AS577(N,FN}
1Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
TEXAS 3-139
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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58 u logic symbot? pin assignments
- : — J, N PACKAGES FH, FN PACKAGES
OCTAL D-TYPE TRANSPARENT OC——ItaEN 5 T ¢ 5 T ¢
LATCHES WITH INVERTED ¢ (11) ¢ 2 1D |12 8a Z 1D |12 84
OUTPUTS 3 20 [13 70 3 20 [13 78
—1 I~ 4 30 [14 60 [[ 4 30 |14 60
. Three-statebuffar;typeoutputs © (2 - S < (19) - =40 115 58 =0 15 8
drive bus lines directly (3) (18) _— 8 5D |16 40 6 sD |18 40
) 0= G728 - [7 e |17 sa |7 eo [17 38
typical performance 3D >——6-36 8 /D |18 20 |{8 70 |18 2Q
TOTAL ap-2 S 9 8D (19 10 [| 9 80 |19 1a
TYPE | DELAY sp—o ] £ (150 = [0 GND[20 Vec|[10 GND |20 Vec
POWER 6D (7) {14) &G
‘ALS580 | 11 ns | 67.5 mW ) 13)
‘AS580 [ 55 ns 330 mW 70 ®) "2 70
O—— 8a
SN54ALS580 (J,FH) SN74ALS580 (N,FN)
SN54AS580 (J,FH) SN74AS580 (N,FN)
590 591 logic symbol, ‘Lss90t pin assignments
’ . N
8-BIT BINARY COUNTERS gl NS ens - ;-NPAC';AG%
WITH OUTPUT REGISTERS rekdB b ¢, T o o T
e ‘LS590 has three-state register CTRE 3 Qp 11 CCK
(12) 4 Qp 12 CCREN
outputs CCREN— =N 61 © 5 oF |13 Ak
e ‘LS591 has open-collector CCK((:T1))—> 14+ (CT = 255) z4 4 a2 Rco 5 ag 12T
register outputs l::CLR—b CT=0 7 QH 15 Qp
e Counter has direct clear n | r 1s) 8 GND |} 16 Vcc
20 D 3V‘—TQA FH, FN PACKAGES
Qs 1 nc 11 nc
3v typical performance (2) oc T o TS
. MAX i: Qp 3 Q¢ 13 CCLR
T PARALLEL CLEAR TOTAL = Qp 4 Qp 14 CCK
TYPE [COUN LOAD . POWER ! op S Qg | 15 CCKEN
;U FREQ 6)_qgq 5 e [ 76 o
(o] ‘LS590 [20MHz | SYNC  [SYNC-L|[166.5 mW D o4 ; gF :; gCK
Q. "LS591 |20MHz | SYNC |SYNC-L| 155 mwW G
c 9 ay | 19 aa
0 SN54LS590 (J,FH) SN74LS590 (J,N,FN) 10 _GND J 20 Vce
-~ SN54L.8591 (J,FH) SN74L5591 (J,N,FN}
o logic symbol, ‘LS5911
c
g i
(4] ‘RCK=—D> C2
{12) crTRe
. chEN“T)B a1 )
CCK-(‘T->1+ {CT =255) 24+ 4‘>—Rco
cetR—Dcr=0
1 : r :
2 b 3ob—1laa
1) qg
(2) ac
3) Q
D
@)_qf
{5) ar
6) o
(7) an
t Pin numbers shown’on logic symbols are for J and N packages only.
nc — no internal connection. N
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5 8 9 logic symbolt pin assignments
" — RGS J, N PACKAGES FH, FN PACKAGES
8-BIT SHIFT REGISTERS oe 0 nden S| = s o e T
WITH INPUT LATCHES srek A1 S ca-» 2 C 0 oC > B 2 o
@ 3-Step Outputs SATOAD 13) N 3 D 11 SRCK 3 C 13 0OC
. c2 4 E 12__RCK ) 14 SRCK
® Has parallel storage register -
N (12} 5 F 13 SALOAD|[5 E 15 RCK
inputs RCK ———P> ¢t 5 G 14 SER 5 NC 16 NC
® Shift register has direct -1 |J C 7 H 15 A 7 F 17  SRLOAD
over-iding load ser 14 3D 8 _GND | 16 Vcc 8 G 18 SER
s H 19 A
® Guaranteed shift frequency A % 1D 2D 10 GND [20 vee
...dcto 20 MHz B ——
c (2)
typical performance 3
p ——
SERIAL| | [ —
TYPE | DATA | er P -
INPUT s |
'Lsseg] D [130 mw WA T2 a,
SN54L8589 (J,FH) SN74LS589 (J,N,FN)
61 8 logic symbolt pin assignments
A (1) J, N PACKAGES FH. FN PACKAGES
SCHMITT-TRIGGER 2 &I T A [ v I [7 A Jar v
POSITIVE-NAND 1B T (6) 1w 2 1B 12 NC 2 1B 12 NC
1¢ 3 NC 13 2C 3 NC 13 2C
GATES WITH TOTEM- 158 FRRT 1420 RRETS IV T
POLE OUTPUTS " s 1D 15 3Y 5 10 15 3y
2A T 6 1Y 16 3A 6 1Y 16 3A
: LY Y L - 1" 7 28 17 3B 7 2A 1738
typical performances i oo - ) 2y T T 3 o5 T
TYPE | HYSTERESIS | DELAY (14) 9 NC_ 119 30 |49 NG 19 30
2D 10 GND | 20 Vcc| [10 GND | 20 Vco
‘LS618 0.7V 25 ns ~ (16)
T e 3
118) ~——— 3v =
3¢ ——— =3
a0 (19) 0
positive logic: Y = ABCD )
(3]
SN541L5618 (J,FH) SN74LS618 (J,N,FN) %
o
e
6 1 9 logic symbol T pin assignments Q.
1a 1 o 2) 1y J. N PACKAGES FH. FN PACKAGES
SCHMITT-TRIGGER 5 (4) 15,y 1 1A 11 5Y 1 1A 11 5Y
3 A ]
INVERTERS WITH t© D o e e i e e e
3A —me—] Y
TOTEM-POLE A (8) (9) ay 4 2A 14 BY 4 2A 14 6Y
QUTPUTS (12) an 5 2Y 15 6A 5 2y 15 6A
S F>~——— sy D 6 7Y | |6 3A | 16 v
typical performance 6A =~ S (141 6Y 7 3y 17 7A 7 3y 17 A
] uel .. 8 4A 18__ 8y 8 4A 18 8Y
TYPE | HYSTERESIS | DELAY (19) (18) 9 4y 19 8A 9 4y 19 BA
TS619 0.7V 6 s 8A >~ gy 10 GND | 20 vec| [10_GNo | 200 vee
positive logic: Y = A&
SN54LS619 (J,FH) SN74LS619 (J,N,FN)
tPin numbers shown on legic symbols are for J and N packages only.
NC — No internal connection.
TeExas 3141
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w

aping 19npoud

5 9 2 ’ 3 logic svmbolf pin assignments
8-BIT BINARY COUNTERS "o CTR8 - :, N Pnc:m;_sm
WITH INPUT REGISTERS CCLR Hb cT=0 ¢ To e
o Has parallel register inputs CCREN 1 G3 © . 3 D 11 CCK
. - CCK > 3+ CT =255 P>~ RGO 4 E 12 CCKEN
o Counter has direct overriding STOAD (14) 2 b = T3 ACK
load and clear 6 G 14 CLOA
o Guaranteed counter frequency (13) 7 H 15 A
RCK ——> 1
...dc to 20 MHz [ J 8 GND | 16 Vec
typical performance A {158 ) pr FH, FN PACKAGES
1) 1 nc 11 nc
MAXPAE 8(2) 2 8 12_RCO
ARALLEL TOTAL c 3 ¢ 73 o
COUNT CLEAR
LOAD POWER p & 4 0 [14 cck
FREQ g G 15 CCKEN
20 MHz SYNC SYNC-L | 130 mW (5} 6 nc 16 nc
F ®) 7 F 17__RCK
SN54L5592 (J,FH) G ) 8 G 18 CLOAD
SN74LS592 (J,N,FN) H S M 19 A
0 GND | 20 vce
5 9 3 logic symbolt pin assignments
X CKAGES
8-BIT BINARY COUNTERS AL & cTRs T o
WITH INPUT REGISTERS g e ENG 7 B0 | 17 CoiR
3 C/Oc | 13 CCK
e Has parallel three-state 1/0: R 02 pJer-0 2 D/Qp | 14 CCKEN |
register inputs/counter 5 E/Qf 15 CCKEN
(15) >1 6 FiQf 16 RCK
! outputs CCKEN 7 GAg | 17 FCREN
® Counter has direct overriding cexen 4 G4 & Way |18
load and clear T = 255 1) RCS 9 CIOAD| 19 G
e Guaranteed counter frequency cCK ((;” = a+ 10 GND 20 Vce
...dcto 20 MHz CLOAD c3 FH. FN PACKAGES
typical performance 1_AQa | 11 RCO
meken U2 G1 : 2 8O | 12 CCIA
MAX (16) 3 Clac |13 ccK
PARALLEL TOTAL RCK 1c2 C
COUNT CLEAR 4 D/Qp 14 CCKEN
FREQ LOAD POWER I rC rC § E/Qg 15 CCKEN
AlQp 2D 0 D 254 ® FQF |16 RCK
20 MHz SYNC SYNC-L [ 177 mW @ 756 T Glog |17 TCRER
SNS54LS593 (J,FH) B/0g NG : ;/r%fm :: E
SN74LS593 (J,N,FN) Clac T ep— - 70 _GND | 20 Vco
D/qy
/0D 15,43
E/Qp +(G)
F/Qf +(7)
G/Qg +(8) |
H/Qy —4p—
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
\
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5 94 " + pin assignments
logic symbol J, NPACKAGES
8-BIT SHIFT REGISTERS — (13} T 3 O
. RCLR R3 SROLA
WITH OUTPUT LATCHES 12) 2 Q¢ 10 3R
RCK 1> C2 3 Qp | 11 SRCK
N SRG8 4 Qg 12 RCK
® Serial-in, parallel-out shift registers srcR o R 5 OF | 13 RCIR
with storage sack b ¢ © Qg | 14 SER
e Buffered outputs m | m 7 On |15 QA
* Guaranteed shift frequenc SER a 10 20D 3] £ Qa 8 Swo 118 Tec
q Y (] Qg FH, FN PACKAGES
.. .dc to 20 MHz {2) a T ne 11 nc
C
typical perf nce (3) 2 Qg 12 Qp
ypoa peroma a %0 ERCT I EN N
SERIAL asyne | ToraL | ©) Qe 2 Qp 14 SRCK
TYPE DATA © QF 5 Qg 15 RCK
CLEAR POWER ag 6 nc 16 nc
. INPUT 3 (7) 7 Of 17 RCLR
‘LS594 D Low 180 mW 20D © 0". 8 Qg | 18 SER
> QH $ any | 19 QA
SN54L.8594 (J,FH) SN74L8594 (J,N,FN} 10 GND | 20 vcc
595 596 ' logic symbol, ‘LS595T pin assignments
’
= 13
8-BIT SHIFT REGISTERS G 12) EN3 - J,Q: PAC!;AG;SH'
WITH OUTPUT LATCHES RCK —=——pC2 7 o |70 &E
’ SRG8 T
e Serial-in, parallel-out shift srew % R i gg :; S:g:
registers with storage ' SRCK &> c1/~> 5 OF [13 G
e ‘LS595 has three-state parallel = r L s 6 Gg |14 SER
SER L 10 zn[>3v——m Qa 7 Gy |15 Qa
outputs Qg 8 GND |16 Vco
e ‘LS596 has open-collector (2) ac
parallel outputs | ap FH, FN PACKAGES
. (4) 1 nc 11 nc
® Guaranteed shift frequency M Qe 2 Qg |12 Oy
...dc t0.20 MHz ‘_—(‘3 aF 3 0. |13 R
typical performance (7) ag 4 Qp | 14 scK [}
5D 3Y an 5 O | 15 RCK -
SERIAL AsyNe | TOTAL (9) aw' 6 nc [16 nc -5

TYPE | DATA H 7 0 (17 §

CLEAR |POWER - 5 g |18 S o
INPUT 9 Q4 [19 Qa -

L5595 D LOW [167 mW logic symbol, ‘LS596T 16 GND] 20 Vce o

‘| D (o) w —

LS596 LOW |160 m & ((11:;)) s _g
SN54LS595 (J,FH) SN74LS595 (J,N,FN) RCK ———pC2 o
SN54LS596 (J,FH) SN74L.8596 (J,N,FN) 10) SRG8 E

SACLR —~f R
SRCK ——P C1/> - n
m 15|
ser L85 20 >3 Q) ‘“; Qaa
Q
@ B
Qc
(3}
Qp
@ 4
E
(5)
Qf
{6}
m 96
20D 3Q © QH
ay’
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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3-144

5 97 logic symbott pin assignments
8-BIT SHIFT REGISTERS 10) SRG8 J, N PACKAGES FH, FN PACKAGES
SRCLR. R 1 B 9 Qy 1 nc 11 nc
WITH INPUT LATCHES SRCK (1) - 2 C 70 SRCR|l 2 B 12 oy
e H rallel storage register sAToA5 3 3 D 11 _SRCK 13 C 13_SRCLR
.aspa oe reg LOAD c2 4 E 12 _RCK_|{4 D 14 SRCK
inputs - 5 F 73 SALOAD|| 6_E 75 RCK
®  Shift register has direct over- P I‘J 6 G 74 SER || 6 nc | 16 nc
- " 7 H 5 A 7 F 17__SRLOAD|
load and cl bisald
riding load and clear seral_T35 8 GND | 16 _Vec || 8 G 18 SER
® Guaranteed shift frequency PRALL I ey 20 9 H 19_A
...dcto 20 MHz Ll 10 GND| 20 V¢
typical performance ez
SERIAL - D'(a)—
TvPE | DATA ASYNC | TOTAL E )
CLEAR |POWER F st |
INPUT ©)
G re—
‘ w
Lss97| D Low [130m ) © o
SN54LS597 (J,FH) SN74LS597 (J.N,FN)
5 9 8 logic symbolt pin assignments
8-BIT SHIFT REGISTERS SRGS J. N PACKAGES FH, FN PACKAGES
WITH INPUT LATCHES ELG)—hENM 1 AQa 11 Qu 1 A/QaA 11 Qy
srerR-2 g 2 B/Qg | 12 SRCIR || 2 B/ag | 12 SRCLR
e Has parallel three-state 1/O seren 14 ot 3 Clac 13 SRCK 3 Clc 13 SRCK
torage register inputs, shift SOKEN 13) & 4 D/p | 14 SRCKEN|| 4 D/Gp | 14 SCKEN
storage regis puts, SRCK= ] Pacs/a — 5 EO0p ] 16 RCK 5 Eag | 15 RCK
register outputs SHLOADWA‘CG 6 FQF | 16 © 6 FQOF |16 O
O_Shift register has direct over- RCK—(-:S,—— Cc2 7 Glag 17 SER1 7 GlQg 17 SER1
riding foad and clear DS msm———1G1 8 HQH [18 SERO 8 H/Qy 78 SERO
. o [ o[ 19 s 5 SALOAD| 19 DS
e Guaranteed shift frequency SERO. (18) [0 s 70 GND 20 Ve S0 GND 76 Ve
... dcto 20 MHz ser1-42 15D . :
typical performance A/Qa: D] 20 0 z61
SERIAL v 6,14
ASYNC | TOTAL wrapd = 5
TYPE | DATA 10
CLEAR | POWER v 714 z7
INPUT C/QCL"—
‘LS598 D LOW {177 mW p/ap {4)
(5)
SN54LS598 (JFHI  SN74LS598 (J,N,FN) E/QE-2—es—
F/QF.F)—‘-’—
G/%g {8)
HIOH—A’-E 2D P
D |z134
vazaa [°° HE 614,
N
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TExAs
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5 9 9 logic symbol? pin assignments
8-BIT SHIFT REGISTERS ferA L8 s J, N PACKAGES
a2 L, T ap 9 O
WITH OUTPUT LATCHES RCK ———— 7 oc o EReTR
“o SRG8 3 Qp | 11 SACK
® Serial-in, parallel-out shift registers SRCLR 1_1)&. R 4 Qg |12 RCK
SRCK ————> C1/~ 5 Qf 13 RCIR
* Open-collector outputs 5 ag A SeR
® Guaranteed shift frequency SER ha) g 10 20 [ 3 O] 15) aa 7 0n 15 Qpa
... dcto 20 MHz ‘(”) .. 8 GND | 18 Vce
2
typical performance (3) c FH. FN PACKAGES
@) Qp 1 nc 11 ac
SERIAL Q 2 Qg 12 Qy,
ASYNC | TOTAL I 3 ac [ a 8RO
TYPE DATA ; QF
CLEAR POWER (6) 4 Qp 14 SRCK
INPUT ) 96 5 0 |15 RCK
‘LS599 D Low [ 170 mW 20 D 30— Qy 6 nc |16 no
D> | [o]¥ 7 Qf 17 RCLR
SN54LS599 (J,FH) SN74LS599 (J,N,FN) . 8 - Qg 18 _SER
° 9 Qg |19 Qa
10 GND | 20 Vge

[+}]
T
—
G
d
Q
>
T
o
ol
o
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-145
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600
MEMORY REFRESH
CONTROLLERS

® Controls refresh cycle of 4K or 16K

dynamic RAM's

Three-state outputs drive bus
fines directly

Time to initiate refresh request
is typically 30 ns

Refresh modes: transparent,
burst

SN74LS600A (J,N)

pin assignments

J.N PACKAGES

1 BUSY [11 RCRASHI

2 A0 12 RCRASLO

3 Al 13 REF REQ1

4 A2 14 _REF REQZ

5 A3 15 RAS

6 A4 16 HOLD

7_AS 17 LATCHED RCO

8 A6 18 RESET LATCHED RCO
9 4K/T6K |19 RC BURST

70 GND |20 Vec

logic diagramt

o | [
AX/16K L)

RESET

Moo U9 e
&
No [
crer
ens
”
.
5 @,
D
G @ 2
e ) a3
- (6) 0y
0 D ps
i1
O as
1 b VR
o 08 e

(i) Ne.
v

LATCHED
ACO

For chip carrier information, contact the factory,

MEMORY REFRESH
CONTROLLERS
e Controls refresh cycle of 64K

dynamic RAM's

e Three-state outputs drive bus

lines directly

e Time to initiate refresh request

is typically 30 ns

o Refresh modes: transparent,

burst

SN74LS601A (J,N)

pin assignments

J.N PACKAGES

BUSY| 11 RC RAS HI

A0 {12 RCRASLO

Al 13 REF REQ1

A2 14 REF REQ2

A3 15 RAS

A4 16 HOLD

A5 |17 LATCHED RCO

A6 18 RESET LATCHED RCO

A7 19 RC BURST

olo|lo|v|ofa|s]|w[rn]-

GND | 20 Voe

logic diagramt

me s w412

un

RCASHLO

[iE]

REF REQ1

At aeaz 24

[ (LR

[RC]

[POWER
DOWN|

i

Rc aunst 12

RESET

rono S0 ISo
"o :

For chip carrier information, contact the factory.

s
| {17) LATCHED
RCO

tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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602

MEMORY REFRESH

CONTROLLERS

e Controls refresh cycle of 4K or
16K dynamic RAM’s

¢ Three-state outputs drive bus
lines directly

logic diagramt

acERsH Ay

¢ Time to initiate refresh request
is typically 30 ns

® Refresh modes: cycle steal,
burst
TR 2L
SN74LS602A (J,N)
pin assignments 08 s
J. N PACKAGES acsunst L2
BOSY [11 RCRASHI
A0 12 RCRASLO G I
Al 13 REF REQ1 RCCYCLE 118 InJcll_' L R -
STEAL I
A2 14 REF REQ2
A3 15 FRAS

A4 16 HOLD

A5 17 _READY

A6 18 RC CYCLE STEAL
4K/16K[19 RC BURST

GND {20 Vge

olo|miv|ajnlalwin]=

For chip carrier information, contact the factory.

6 0 3 ’ logic diagramt
MEMORY REFRESH
CONTROLLERS .
e Controls refresh cycle of 64K P 7 T AL LV
dynamic RAM's
e Three-state outputs drive bus

lines directly

e Time to initiate refresh request
is typically 30 ns

¢ Refresh modes: cycle steal,
burst

Q
2
=
(O]
)
Q
=
©°
o
et
o

SN74LS603A (4,N)

pin assignments
1191

Fpia N
J.N PACKAGES e o v

U 11 RCRAS HI I__G_] .

AO 12 RCRASLO RCCYCLE_(18) S 07 aeisy

A1__| 13 REF REQ1 STEAL M

A2 |14 REF REQ2

A3 15 RAAS

Al 16 HOLD

A5 17 READY

A6 | 18 _RC CYCLE STEAL

A7 |19 RC BURST

GND | 20 Vcc

o|le|x|~|o|ujajw[n] -

For chip carrier information, contact the factory.

tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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604, 605
606, 607

OCTAL 2-INPUT MULTIPLEXED

REGISTERS

® 16 D-type registers — one for
each data input

e °‘LS604 and ‘'LS606 feature
three-state outputs

& Multiplexers select stored data
from either A or B bus

® Application-oriented:

— glitch-free operation -
{'LS606, 'L.S607)
typical performance
TYPE |DELAY | POWER
'LS604 | 23.5 ns | 2756 mW
‘LS605 | 26 ns | 200 mW
'LS606| 31ns|275mwW

— max speed - {‘LS604, ‘'LS605)

logic symbol, ‘LS604, ‘LS606T

Al 7 FX P15y Kili
a5 ¥ "V v
A2 03 .,
B2 -
233 8 | 12)_y;
s: 10) J‘-’LVA
A5 el (16) Y6
B5-25
Ag [ 17) e
B8
A? {18) v?
B?

21
A8 19)
b 201 1% ve

logic symbol, ‘LS605, ‘LS607t

as-2 {2

(1)

CLK-—E C1
- aren

pin assignments

JD, N PACKAGES

FH, FN PACKAGES

1 _Clk J15 ¥t 1 _CLX |15 Y3
2 AB |18 Y5 2 AB |18 VY5
3 A1 17_ve 3_A 17_ Y8
4 B 18 Y7 4 B 18 Y7
6 A2 19 Y8 5 A2 19 v8
8 B2 20 B8 8 B2 20 B8
7_A3 |21 A8 7 A3 |21 A8
8 83 |22 B7 8 B3 22 B7

‘LS607 | 31 ns | 200 mW b
3
SN54LSG04 (JDFH)  SN74LS604 (JD.N,FN) B 4 > ol ve
SN54LS605 (JD,FH) SN74LS605 (JD,N,FN) . A2-{3 03y,
SN54LS606 (JD,FH) SN74LS606 UD.N.FN)  B2—5
3 SN54LS607 (JD,FH)  SN74LS607 WD.N,FN) g3 8 1 12)_vs
: 9
A4-Tig) 1)y,
AS (27} (16) vs
;11
(25)
-BUA gg % {17) Y6
A7 (18)
Q. 87 =1 v?
c AS a9 g
o B8
Cad
c
=.
Q.
o
tPin numbers shown on logic symbols are for JD and N packages only.
3-148 I Texas
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6 u 8 logic symbol pin assignments
MEMORY CYCLE L4 J. N PACKAGES
CONTROLLERS MEMORY CYCLE CONTROLLER 1__PRECHARGE| 9 CAS
_ (2 SN54LS608/SN74LS608 2 PN 10 CAS HOLD
e Read cycle P/N PAGE 3 RWin 11 ROW/COL
o Write cycle am NORMAL 4 RM_W 12 RC RAH
e Read, modify, write cycle STAR_TT— START 1) : ;%';‘ﬁ' :i :;:::SH
® RAS only refresh cycle __RASEN ENW‘Q RASEN Row :—ROW/COL 7 _FRAS 15_RC CAS LO
CAS HOLD~———LCAS HOLD coL
® Page or normal modes (7) == 8 GND 16 Vg
e Stand-aione controller for REFR—ESH REFRESH RAS {9) RAs
CPU-to-memory interface RMW———ERAMW casp— --Cas FH. FN PACKAGES
-to-memory interiac RIW——t: READ READ :—le T nc 1 _ne
2 WRITE WRITE 2 PRECHARGE|12 CAS
R RAH—2 s Re aH 3 PN 13 _CAS HOLD
(1) 4_RWin 14 _ROW/COL
PRECHARGE1—5,)(- RC PRECHARGE 5 AMW 15 RC RAH
RC CAS LO———{RC CAS LO 5 nc 16 nc
7AW out 17 _START
SN54LS608 (J,FH) SN74LS608 (J,N,FN) 8 RASEN 18 REFRESH
9 RAS 19 RC CAS LO
10 GND 20 Vce

(Y]
2
=
o
-
Q
3
T
(=)
Bee
a.

1Pin numbers shown on logic symbols are for J and N packages only.
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610’ 611 typical performance pin assignments
61 2 513 MAP MAP JO, N PACKAGES FC PACKAGE
! TYPE | OUTPUTS | OUTPUT 1 RS2 21 ME 1 Rs2 23
MAPPERS LATOHED | TYPE Ry 23 wiow | 5 Ry 35
MAPPERS .
"'3610 Yes 3State =] 24 MO8 || 4 &5 26 MO8
Ls611 Yes o-c 5 STROBE| 25 M09 || 6 STROBE| 27 Mo3
'LS612 No 3-State 6 RIW 26 MO10|| 6 nc 28 nc
‘LS613 No 0-C 7 DO 27 Mo11f| 7 RIW 29 MO10
. 8 D1 28 * 8 DO 30 MO11
. Deslgn?d for paged memory 5Dz =5 D6 WG TR
mapping 10 D3 30 D7 |[[10 D2 32 D6
o Expands four address lines to 11 D4 31 D8 11 D3 33 D7
12 address lines 12 DS 32 D9 12 D4 34 D8
13 MM 33 D10 [[13 O5 35 D9
SH54LS610 {(JD,FC) SN74LS610 (JD,N) 14 MO0 34 D11 |14 MM 36 D10
SN54LS611 (JD,FC) SN74LS611 (JD,N) 15 MO1 35 MAD ||15 MO0 37 O11
SNS64LS612 (JD,FC)  SN74Ls612 (JD,N) 16 MO2 36 RSO |[16 MO1 38 MAO
SN54LS613 (JD,FC) SN74LS613 {(JD,N) 17 Mo3 37 MA1 [[17 ne 39 nc
18 MO4 38 RS1 [[18 MO2 40 RSO
19 MO5 39 MA2 [[19 MO3 41 MA1
20 GND 40 Vcc [[20 Moa 42 RS1
21 MOS 43 MA2
22 GND 44 Voo
* Con‘LS610and ‘LS611
ncon ‘LS612 and ‘LS613
functional block diagram (positive logic)
3 w . om
8
8 L's FOR MO0-MQ7 =iy i
1
v ]
u |
*] 1
[« [ :
c ‘ . !
Q ‘ RAM 16 % 12 H
~* MAQM, e 0} 9
0 RSO-RS3 ———p—r] TSATE
4
c Sroee s :
- STROBE C1 [WRITE) |—#—Moomo7
Q. 4
[+ * 4
AW |—AmMOBMO11
00-D11 —4p—f————r"tl
‘L5812 &
'LS613 FEED
STRAIGHT
THROUGH
15810 and "LSB12 have 3-state (V) map outputs.
*LSE11 and 'LSG13 have open-collector {Q) map outputs.
nc — no internal connection.
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620, 621

logic symbol, ‘ALS620A, AS620, ‘LS620t

pin assignments

_ J, N PACKAGES FH, FN PACKAGES
622: 623 (YL 7 GAB[11 B8 || 1 _GAB]11 88
OCTAL BUS GAB LU EN2 2 A1 [12 B7 2 A1 |12 87
TRANSCEIVERS @ -] C  as e | e T BB
JN 3 |74 B5 || a A3 |14 85
e Bidirectional bus transceivers Al v 1 d * B1 5 s 115 84 15 As |15 82
® Local bus latch capability 3) b2y 17) 6 A5 16 B3 6 A5 |16 B3
A2 —@e < B2 7 A6 |17 B2 7. A6 |17 B2
i prormanes iy PR R
MAX MAX A3 < < B3
TYPE OUTPUT | SOURCE SINK | 1O GND |20 Vccl10 GNoj20 Vec
CURRENT | CURRENT a1 Zoe < 15! B4
SNS4ALS620A | 3Stete | —12mA 12mA | logic symbol, *ALS622A, ‘AS622, ‘LS622t
SN74ALS620A | 3-State “15mA 24 mA a5 Voe P (9) :
SN74ALS620A-1] 3-State “15mA 48 mA I GBA ———I ENT
SNS4ALSE621A 0-C - 12 mA A6 7 _ (13) g6 GAB (1) EN2
SN74ALSE21A o-C = 24 mA T ¢ L
SN74ALSE21A-1|  OC - 48 mA ® 12) A1 (1N 5T (18) 81
SN54ALS622A o-C — 12 mA A7 t B7 D
SN74ALS622A o-C - 24 mA " 3) D 2o a0
SN74ALS622A-1]  O-C - 48 mA A8 ‘9L¢ 'Ba A2 —& < B2
SNS54ALS623A 3-State ~12mA 12mA (4)I— 16)
SN74ALS623A | 3-State —15mA 24 mA ] A3 < 83
SN74ALSG23A-1] 3-State “15mA 48 mA l
SN54AS620 3Stte | —12mA 38 mA logic symbol, ‘ALS621A, ‘AS621, 'LS621t 2 ® LI
SN74A3620 3State —15mA 64 mA PELL I I e L -
SN54AS621 0-C = 48 mA m 6 _ —(14)
SN74AS621 0-C - 64 mA GAB EN2 A5 T < B5
SN54AS622 o-C = 48 mA @ 9 r “18) @ 13)
SN74AS622 0-C = 64 mA A1 t o1 :T— 81 A6 < < B6
SN54AS623 3-State —12mA 28 mA @ D> 20 - ® ha
SN74AS5623 3-State — 15 mA 64 mA A2 < B2 A7 9-¢ B7
SN54LS620 3-State —12mA 12mA o) o 1 bty
SN74LS620 3-State —15mA 24 mA (3) o 9
SNS4LS621 oc - 12mA A3 1 b S L B8 _8
SN74LS621 o-C - 24 mA (5) _(15) -
SN54L5622 oc - 12mA A4 ‘t < B4 ) . . . =
SN74LS622 o-C — 24 mA ) 14) logic symbol, ‘ALS623A, ‘AS623, ‘LS6231 o
SN54L5623 3-State —12mA 12 mA A5 —t: < - BS SBA (19) EN1 -
SN74LS623 3-State —15mA 24 mA . 13) @ o
A6 < Bg  GAB————dF EN2 ]
SN54ALS620A (J,FH) SN74ALS620A, (N,FN) | @ - r (s} e
" SN74ALS620A-1 (N,FN) ,_ (8) " 12) s A1 t v1 4 < B o
SNB4ALS621A (J,FH) SN74ALS621A (N,FN) D> 2 vjp— o
SN74ALS621A-1 (N,EN) (9 a1 prycl UL o
SNS4ALS622A (JFH)  SN74ALS622A (N,FN) A8 B8 T — ,
SN74ALS622A-1 (N,EN) a3l o 53
SN54ALS623A (J,FH) SN74ALS623A (N,FN) |
SN74ALS623A-1 (N,FN) (5) 15)
SN54AS620 (J,FH) SN74AS620 (N,FN) A4 t B4
SN54AS621 (J,FH) SN74AS621 (N,FN) ) 1a)
SN54AS622 (J,FH) SN74AS622 (N,FN) AS t < B5
SN54AS623 (J,FH) SN74AS623 (N,FN) @ 13)
SN54ALS620 (J,FH) SN74ALS620 (J,N,FN) A6 t < B6
SN54L.S621 {J,FH) SN741.8621 {J,N,FN)
SN54L5622 (j,FH) SN74LS622 (J,N,FN) a7 '8l P
SN54LS623 {J,FH) SN74LS623 (J,N,FN) t an
) A8 9) B
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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oping 3onpoid N

6 24 typical performance logle symbolt pin assignments
J. N PACKAGES
VOLTAGE- TYPE_| REPLACES , ose vee [ oscoNo [ & 2
CONTROLLED  [S et eoos l"" 2_RNG % Voo
OSCILLATORS ™ 3 gx; 10 ne
3 CX 11 nc
® Separate supply voltage pins RN N loscl [ 12_nc -
for isolation of input/output RNG 2 0 RNG b 18] Y 6 Y 13 FREQ CONT)
signals FC L.Lﬂ..';:; rc ‘6D ® 7_GNo 14 _0SC Ve
e Maximum output frequency = cx1 WN' cX oy 2 FH. FN PACKAGES
20 MHz cxz CX loscl ; :;c GND :; ;c
¢ Improved version of original I(" 3 RNG 13 Vco
VCO family ’ 0SC GND 4 CX1 14 nc
8 nc 16 nc
SN54LS624 (J,FH) SN74L.5624 (J,N,FN) S ::2 :: e
8N 18_ nc
B_Y 18__FREQ CONT
10 GND 20 OSC Vge
t pin assignments
625 typical performance fogle symbol J. N PACKAGES
VOLTAGE- 16D
TYPE | REPLACES (1)} B3 1 _GNO 9 20SC GNO
CONTROLLED 'LS625 LS326 108C Vee W*" 5V [osC] P 1y 2 12 10 20SC Vco
OSCILLATORS tosc ‘:’:g ) :;’ foscl @ ., e
e Separate supply voltage pins 1cx1 4 cx 5 1CX2 13 2Cx1
for input/output isolation 1cxz el ex : :z‘;cv :; i;’
o M output freq - (10 14 8 10SC Gﬁg 16 Vce
20 MHz 20s¢ Vee (_9)""' — 2v FH. FN PACKAGES
¢ Improved version of original 20SC GND -(?IT* (15) T e - T
family 2FC —D'(u, — 22 2 GND___ {12 20SCGND
2CX1 e 3 12 13 20SC Ve
SNS54LS625 (J.FH) SN74LS625 (N, FN) 50y 1125 ] 3 1Y T4 2FC
: 5 1Cx1 15 2CX2
8 nc 16 nc
7_1Cx2 17 2CX1
8 1FC 18 2v
9 10SCvcg| 19 22
{10 _1oscGno[20 vee
626 typical performance logic symbolt pin assignments
v : / 0sC V. J. N PACKAGES
OLTAGE TYPE | REPLACES cc T T
CONTROLLED  ['ige26 | 'Lsaze [ 2 1z io_zrc
OSCILLATORS 5V @ 3 1y 11 2Cx2
" 1N e foscl P gy 4 TEN 12_ 20X
e Separate supply voltage pins 9 n o ‘o 5 1CX1 13 2EN
R K . 2
Mfor.mput/nutput flsolanon 1ex1 ((:: ex (2) 2z ;3 ;:ézvcc :; :;
* :;l;nn:m output frequency 1cX2 3] cx 5o o 15 ves
z . -
e improved version of original 2EN 03 ) ﬂ 2y FH. FN PACKAGES
famit Lo n 1 _nc 11 nc
\ F ] 08 ,, 2 _GND 12 1FC
2CX1 ——3¢ ov l— 2 3 1z 13__2FC
N
SNS4LS626 (JFH)  SN74LS626 WUNFN) 700 1) (osc] 4 v 14_2cx2
5 1EN 16__2cxX)
I(S) 8 nc 18 nc
0SC GND 7 _1cx1 17_2EN
8_ 1Cx2 18 2Y
9 OSC Vcc | 19 22
10 OSCGND | 20 Ve
* Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection.
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6 217 typical performance logic symbolt pin assignments
VOLTAGE- TYPE | REPLACES o oD J.ONSZACKAGES FH. FN PACKAGES
1 1
CONTROLLED ‘Ls627 15327 10SC Vee (_51_)(_ 5v[osc1l . 1 Vee 8 2v 1 nc 1 ne
10SC GND oV [OsC
OSCILLATQRS s ﬂ(- o (6 w |2 | gzc 2 :/osc 12 2y
e Separate supply voltage pins (3) o 205C
: ieolati 1CX1 =——3¢~] CX 3 1cx1]10 20x2|] 3 1kC |13
for input/output isolation 1ex2 14} ex GND
o Maximum output frequency = > 4 1cx2{11 2cxif| 4 1cxi 14 2cx2
(13) 10sC
20 MHz N 20SC Ve o 3% 5 anp |12 2FC [ 5 re 15 nc
[ Ir:prolved version of original 20SC GND o ®) 6 1v 13 szzc s 1exz |18 2cx1
amily 2FC  ——d P 2y
(11) 7 GND |14 Voo || 7 ne 17 nc
SN54LS627 (J,FH) : :g:; (10 :E : 8 '%C4g 2rc
SN74LS627 (J.N,FN) : Gho o
9 1y |19
Vee
10 GND |20 Vce
6 28 typical performance logic symbolf pin assignments
VOLTAGE- +vPE | REPLACES oscvee” J, N PACKAGES FH, FN PACKAGES
(13} 0sc
gg:r"i'_‘r;i'; ‘Ls628 | 'LS324 . I 1T oof B2 Jfrme |1
LL 5V osC
X & 5)_ toscl 2 RNG | 9 veel| 2 N 12 2
e Separate supply voltage pins 2 n (6}
R B RNG ~———1 RNG P Y 3 CX1 | 10 nc 3 RNG | 13 Vceo
for input/output osciltators re 131 il 16D 72 ox2 [ 11 "X 2o 14 e
e Maximum output frequency = ex1 (3) ox (8) 2 5 EN 12_RX 5 nc 15_nc
20 MHz @ ¥ ox 6 Y 13 FC 6 Cx2 | 16 RX
CX2 —)¢ osc
e Improved version of original rx A1 BX  ov 7 GND | 14 veell 7 |17
family . Ax 12 ¥ rx loscl 8 8_AX
9 Y 19 FC
SN541.5628 (J,FH) 4}] o5c
SN74LS628 (J,N,FN) . 0SC GND 10 GND | 20 veo )
8
=}
6 29 typical performance logic symbol® pin assignments w
VOLTAGE- TYPE | REPLACES . osc vVee J. N PACKAGES FH, FN PACKAGES "6
I 1_2FC 9 GND 1 nc 11 _nc
CONTROLLED 'LS629 ‘LS124 6 {16) 2 _1FC 10 2Y 2 2FC 12_GND ‘.g
OSCILLATORS 1EN E)_..b 5V 3 1RNG | 11 2EN 3 1FC_| 13 2Y o
n 4 1CX1 | 12 2CX1{[ 4 1RNG | 14 2EN
® Separate power supply pins TRNG o n | RNe fosel b (7) 5 1CX2 | 13 2CX2 || 5 1CX1 | 15 _2CX1 n‘:
for input/output isolation 1FC 3y Z():( 16> Y [63tn [ 12 2anG ][ 8 e 16 nc
. 1CX1 =3
o Maximum output frequency = 10x2 (5) ox 7 9y 15 Szﬁ 7 1ex2 | 17 2cx2
20 MHz = (11)
2EN b 0sC iy
e Improved version of original 2 RNG (14 n 8 oo | 18 Veo 8 1EN | 18 2RNG
family 2FC :11'3)" 19 oy 9 v |19 Szz
SN54L.5629 (J,FH) 26X1 <= ov I
SN74LS629 (J,N,FN) 20X2 ——)¢ Loscl GND cc
(8)
0SC GND
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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630, 631

pin assignments
16-BIT PARALLEL ERROR JO. N PACKAGES FH, FN PACKAGES
DETECTION AND CORREC- T oseT1ooatal[ 2 oo |16 oars
TION CIRCUITS 3 0Bl |17 oB14|[3 oe1 [17 D814
® Fast processing times: 4 o082 |18 DBis[l4 082 |18 DBI1S
. 5 DB3 |19 cas |[[5 0B3 [19 cBS
— Write cycle: generates check 6 oBa |20 <coa || 6 ©Ba (20 cCBa
word in 45 ns typical 7 ©0B5 {21 ce3 |[7 DB5 {21 CB3
— Read cycle: flags errors in 8 D86 |22 cB2 [|[8 ©DBS |22 CB2
ical 9 DB?7 |23 €81 [[9 0B7 [23 CB1
27 ns typical o oss [24 ceo [io_oes |24 cBO
e Detects and corrects single t1 089 [25 so |11 oBY |25 SO
bit error h2 oBiof26 s1_[[12 osio[26 S1
5 ha oBiv|27 seF |[13 oB11[27 SEF
e Detects and flags dual-bit ha GND [28 vec |14 GND J28 vee
errors
typical performance
TYPE | OUTPUT |DELAY| POWER
‘LS630| 3-State | 27 ns | 715 mW
‘'LS631 0-C 28 ns | 565 mW
SN54LS630 (JD,FH) SN74L5630 (JD,N,FN)
SN5415631 (JD,FH) SN74LS631 (JD,N.FN)
functional block diagram
0 S
—_—
3 FUNCTIONE
. |seLecTor 251
St ————— 5051
) —<¢
o ey
] 1 LaTcH PARITY
Q : GENERATOR
g . H-{C > v
CHECK BIT 1/O
- C8o THRU c8s 479 L
12
g) [} Y Eno:oﬂ j——» SEF
a | BUFFER P > oevecTor DEF
OE
@ 2
»{ LATCH 'f /
. [
DATA BIT 1/0
DB0 THRU DB15 +7>4 Y Y
. L {18 €RROR | .16 ERROR
<+—| 8UFFER Le——74] correcTor |47 pecoper
OE
nc — no Internal connection.
3-154 Texas
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632, 633 '

logic diagram (positive logic)

32-BIT PARALLEL ERROR DECODER SYNDROME

DETECTION AND CORRECTION CIRCUITS XY GENERATOR

o—— =1
X

© Detects and Corrects Single-
bit errors

D 4 CHECK-BIT 7

© Detects and Flags dual-bit s1—2
—{ GENERATOR |—>»—1

errors

@
8
R )

© Fast processing times

LATCHES
© Byte-Write capability c1

CBO- o7, 10 7
typical performance [=:13

=
c
x

(7
TYPE | OUTPUT | DELAY | POWER ; X-OR}

32 7
‘ALS632| 3-State BUFFERS - GO - g}~ ?
‘ALS633 0-C L 7 5 —

. OECB EN DETECTOR
SN54ALS632 (JD) SN74ALS632 (JD)} - LATCHES
SN54ALS633 (JD) SN74ALS633 (JD) —c -

DBO-DB7: 1D 2 Len ERRORJO— ERR
i i -DB1S MULTI- J—
pin assignments D:z PD‘: : wuLT S

o Joo |00 Joo

JD PACKAGE
LEDBO |27 CB3
MERR |28 CB2 sf8{s BUFFERS 32

ERA_ |29 _cB1 .
80 EN ERROR
53

DB24-DB31 10
4

Of
O

o

BIT-IN-

1

2

3

4 DBO 30 CBO % | ERROR
§ D81 31_DB16 CORRECTOR LDEcougn
6 9 LATCHES =)
7
8

DBz |32 DB17 Oes1 s en

DB3 _|33_DB18 . ]
DB4_|34_DBIS oee2 9 s )
{32

9 DBS 35 DB20 — c1
0EBY ————(} X-OR]

o

10 OEBO |36 DB21 N 8
11_DB6 |37 ©OEBZ ___ L
12 DB7 |38 DB22 , LEDBO
13_GND |39 DB23
14 DB8_ |4Q GND
15 DBY |41 DB24
16 OEB1 (42 DB25
17 DB10 [43 OEB3
18 DB11 |44 DB26
19 _DB12 |45 DB27
20 DB13 |46 DB28
21 DB14 |47 DB29
22 DB15 |48 DB30
23 CB6 |49 DB31
24 CB5 |50 SO
25 CB4 |51 s1
26 52 Vce

Product Guide

For chip carrier information,
contact the factory.
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errors

634, 635
32.BIT PARALLEL ERROR
DETECTION AND CORRECTION CIRCUITS

® Detects and Corrects single-
bit errors

® Detects and Flags dual-bit

typical performance )

® Fast processing times

TYPE

OUTPUT

DELAY | POWER

‘ALS634

3-State

‘ALS635

0-C

SN54ALS634 {JD)
SN54ALS635 (JD)

pin assignments

SN74ALS634 (JD) _ *
SN74ALS635 (JD) o Okcs EN

JO PACKAGES

25

CB3

26

cB2

27

cB1

28

CBO

29

DB16

30

0B17

31

0B18

32

DB19

33

DB20

34

0B21

35

DB22

36

0B23

37

GND

38

DB24

15 DB10

39

DB25

16 DB11

40

DB26

DB12

41

DB27

18 DB13

42

0828

19 DB14

a3

DB29

20 DB1S

44

DB30

21 CB6

45

0831

22 CBS

48

SO

23 CB4

47

S1

apIinD 19Npo.id N

24 OECB

48

Vee

. For chip carrier information,
contact the factory.

logic diagram (positive logic)

DECODER
Xy

S0 1

s 2

N W= wo o

LATCHES
e

ct
CBO- 7 7

" cBs ©

BUFFERS

7 7

7

CHECK-BIT
GENERATOR

SYNDROME
GENERATOR

Y
X-OR]

LATCHES

~——1cC1 32

32 32 B e

DB0-DB3 —r— 10

32

BUFFERS

I~

ERROR

DETECTOR

MULTI- —
ERROR [P MERR

Lden erroR jo— ERR

32

CORRECTOR

ERROR

=1

OEDB ~mr————eeer————————(J EN

132

X-OR])

BIT-IN-
ERROR
DECODER

EN

32

3-156
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636’ 637 pin assignments
8-BIT PARALLEL ERROR J, N PACKAGES
DETECTION AND CORREC- 1 DEF |11 CB4
TION CIRCUITS 2 DBO |12 nc .
* Fast processing times: 3 DB1 )13 CB3
— Write cycle: generates check 4 DB2 |14 CB2
word in 45 ns typical 5 DB3 |15 CBI
— Read cycle: flags errors in ' 6 DB4 |16 CBO
27 ns typical 7 DBS |17 SO
* Detects and corrects single bit 8 DB6 |18 S1
error 9 DB7 {19 SEF
o Detects and flags dual-bit errors 10 GND |20 Vcc
typical performanqe
TYPE OUTPUT | DELAY | POWER
‘LS636 | 3-State | 27 ns | 500 mW
‘1S637 0-C 28 ns | 450 mW For chip carrier information,
SN54LS636 (J)  SN74LS636 WN) contact the factory.
SN54LS637 (J) SN741.8637 (J,N}
functional block diagram
S1
S0 ——m X S0
FUNCTION {5551
§1 ——— | SELECTOR [T5551
-4
». S,
L LATCH 7 PARITY [}
¢d>-{C > GENERATOR E
=
CHECK BIT I/0 ‘sf.’” (D
CBO THRU CB4 110 t;
1 A Y
5
< BUFFER —F / > ERROR o
peTecTor | DEF a
OE
L—‘___‘
- LATCH 8/ L,
c 110
DATA BIT 1/O
DBO THRUDB7 /g Y Y
8 ERROR 8 ERROR
G < ya a—rl
< BUFFER €~T=7~1 CORRECTOR 77| opecoper
OE
g » '
nc — no internal connection.
I TeExas 3-167
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638, 639 togic symbol, ‘ALS638A, ‘AS638, ‘LS6381 pin assignments
OCTA'L BUS TRANSCEIVERS g ::?, 2 J. N PACKAGES
DIR —ﬁzsm (BA) 1_DR 11 B8
e Bidirectional bus transceivers I:_!lIENZ (AB] 2 Al |12 87
g (2) L (18) 3 A2 |13 B6
e “A” bus outputs are open- A1l t‘91 < :j— B1 2 A3 |14 B85
collector; “B" bus outputs ™ D 2V un § A4 |15 B4
are three-state A2 t 3— B2 3 As [16 B3
A6 |17 B2
® 'ALS638, 'LS638 —inverting logic (4 {16) 8 A7 |18 B1
e 'ALS639, 'LS639 —true logic A3 T* : I B3 5 AB |19 G
) 15) [T6 oD [20 Voo
typical performance A4 3— B4
MAX AR ) 1141 FH, FN PACKAGES
AS BS 1 _DR |11 _88
TYPE DELAY SOURCE SINK ; l 2 Al |12 B?
{7) (13
.| CURRENT | CURRENT | 46 t 3_’ 86 NN EENE
SN54ALS638A 5ns —12mA 12 mA A+ 5 82
SN74ALS638A 5 ns — 15 mA 24 mA A7 |8L‘[< :fﬂ B7 6 A5 |16 863
SN74ALS638A-1] 5ns — 15mA 48 mA (9 ““’ 7 A6 17 B2
SN54ALS639A 6ns | —12mA | 12mA A8 :— B8 ———
SN74ALS639A 6 ns — 15 mA 24 mA 10 GND |20 Vvcg
SN74ALS639A-1] 6 ns — 15 mA 48 mA
SN54AS638 4 ns - 12 mA 48 mA logic symbol, ‘ALS639A, ‘AS639, ‘LS6391
SN74AS638 4 ns — 15 mA 64 mA 3 19) [G3
SN54AS639 5ns —12mA 48 mA DIR (n JEN1 [BA]
SN74AS639 5ns — 15 mA 64 mA i%gnz [AB}
SN541.5638 11 ns —12mA 12 mA (2) (18}
a1 o1 81
3 SN74L5638 11 ns — 15 mA 24 mA | g 7o |
SN541.S639 13.5 ns —12mA 12mA a2 & un .,
SN74LS639 13.5 ns ~ 15 mA 24 mA ;)C j(-,_
16
o) A3 B3
3 SNS4ALS638A (J,FH) SN74ALS638A (N,FN} (_Slt:: jns_)
Q. SN74ALS638A-1 (N,FN) A4 B4
c SNS4ALSE39A (J,FH) SN74ALS639A (N,FN) I_S)t j(ld_l
0 SN74ALSB39A-1 (N,FN) AS 85
-+ SN54AS638 (J,FH) SN74AS638 (N,FN) t j—
() SN54AS639 (J,FH) SN74AS639 (N,FN) ) U3
4 ’ A B6
c SN54L5638 (J,FH) SN74LS638 (J,N,FN) | I
—" SN54L5639 {J,FH) SN74LS639 (J,N,FN) (8) {12)
Q. A7 m— B7
o (9) {11
* A B :
\
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no Internal connection,
3-158 I Texas
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640, 641, 642

pin assignments

)}
=
=
&
)
(5]
=
T
o
f.
o

3-159

643 ’ 644, 6456 J. N PACKAGES FH, FN PACKAGES
OCTAL BUS TRANSCEIVERS 1 DR j11 B8 11 DR [11 88
2 A 12 B7 2 Al 12 B7
3 A2 |13 B6 || 3 A2z |13 B6
MAX MAX 7 A3 |14 85 || 4 A3 |14 85
TYPE OUTPUT | DELAY | SOURCE SINK 5 A4 |75 B4 || 5 A4 |15 B4
CURRENT | currenT 6 A5 |16 B3 || 6 A5 |16 B3
SNG4ALSG40A 3-State 5ns | —12mA 12mA 7 A6 |17 B2 7 A6 [17 B2
SN74ALSB40A 3-State 5ns | —15mA 24 mA 8 A7 |18 B1 8 A7 |18 81
SN74ALSG40A-1 | 3-State 5ns | ~15mA | . 48mA 9 A8 |18 T 5 A8 [19 G
SNS4ALS6A1A o-C 15 ns N/A 12mA 10 GNDj20 Vcclf1o GNDJ20 Vec
SN74ALS641A o-Cc 15 ns N/A 24 mA
SN74ALS641 A1 0-C 15 ns N/A 48 mA
SN74ALSB42A o-C 20 ns N/A 12mA
SN54ALS642A 0-C 20 ns N/A 24 mA
SN74ALS642A1 0-C 20 ns N/A 48mA
SNS4ALS643A 3-State 5 ns —~12mA 12mA
SN74ALS643A 3-State 505 | —15mA 24 mA
SN74ALS643A-1 3-State 5ns — 15 mA 48 mA
SN54ALSG44A 0-C 20 ns N/A 12mA
SN74ALSG44A 0-C 20 ns N/A 24mA
SN74ALS644A-1 o-C 20 ns N/A 48 mA
SNS4ALSB45A 3-State 6 ns —12mA 12mA
SNIIALSEIEA EXTe T A YTy SNS4ALSG40A (JFH)  SN74ALSB40A (N,FN)  SN74ALS640A-1 (N,FN)
SN5AALSG41A (JFH)  SN74ALSE41A (N,FN)  SN74ALSG41A-1 (N,FN)
SN7AALS6ABA 1 | S-State Gos | —15mA 48 mA SNS4ALSGA2A LLFH)  SN74ALSG42A (NFN)  SNT4ALS642A-1 (NFN)
SN54AS640 3-State 4ns | —12mA 48 mA SN54ALS643A (J,FH) SN74ALS643A (N,FN)  SN74ALS643A-1 (N,FN)
SN74AS640 3-State 4ns | —15mA 64 mA SNSAALSG44A (JFH)  SN74ALS644A (NFN)  SN74ALSG44A-1 (N,FN)
SN54AS64T oC 20ms NIA B mA SNS4ALSE45A (J,FH)  SN74ASLG4SA (N,FN)  SN74ALSE45A-1 (N,FN)
SN7aASEAT oc o NIA Fys SN54AS640 (J,FH) SN74AS640 (N,FN) )
SN54AS641 (J,FH) SN74AS641 (N,FN)
SN54AS642 o-c 00 | N/A 48 mA SN54AS642 (4,FH) SN74AS642 (N,FN)
SN74AS5642 o-c 20 ns N/A 64 mA SN54AS643 (4,FH) SN74AS643 (N,FN)
SN54AS643 3-State ans | —12mA 48 mA SN54AS644 (J,FH) SN74AS644 (N,FN)
SN73AS643 TS0t i T = ismA Yy SN54AS645 (J,FH) SN74ASB45 (N,FN) :
5405640 (4,FH) 40 (J,N,FN) 4LS640-1 (I,N,FN)
SNB4ASEa4 oc 200 N/A A8 mA 2354@24? ((J,F:) 2333334? :j,m,m) 2:;4::224?-1 :J,N,FN)
SN74AS644 0-¢ 20 ns N/A §4mA SNS4LS642 (J,FH} SN74LS642 (N,FN)  SN74LS642-1 (J,N,FN)
SN54AS645 3-State 5ns | —12mA 48 mA SN54LS643 (J,FH) SN74LS643 (N,FN)  SN74LSBA3-1 (J,N,FN)
SN74AS645 3-State Sns | —12mA 64 mA SN54LS644 (4,FH) SN74LS644 (U,N,FN)  SN74LS644-1 (J,N,FN)
SNSALS640 TSt o | “T2mA T2 mA SNS4LS645 (J,FH) SN74LS645 (N,FN)  SN74LS645-1 (J,N,FN)
SN74LS640 3-State Tas | —15mA 24 mA
SN74L8640-1 3-State 7ns | —15mA 28 mA
SN54LS641 0-C_ | 165ns N7A 12mA
SN741S641 0C | 165ns N/A 24mA
SN74LS641-1 0C | 165ns N/A 48 mA
SN54L5642 0C | 165ns N/A 12mA
SN74LS642 0C | 16505 N/A 24mA
SN74LS642-1 0-C | 165ns N/A 48 mA
SN5415643 3State | 85ns | —12mA 12mA
SN74LS643 3State | 85ns | —15mA 24 mA
SN74LS643-1 3State | 85ns | —15mA 48 mA
SN5415644 0C | 165ns N/A 12mA
SN74LS644 6C | 165ns N/A 24mA
SN74LS644-1 0C | 165ns N/A 28 mA
SN54L5645 3-State 9.5 ns —12mA 12 mA
SN74LS645 3State | 95ns | —15mA 24 mA
SN74LS645-1 35tate | 95ns | —16mA 4B mA
TExas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

640, 641, 642

g 19~ Jem
oir 3ENT (BA)
3 EN2 [AB]

(2)

i

643, 644, 645 continued

B2

@
©

ARRS]
A'I‘—mt 1 S
Azt
A3 (4)

Ad {5) i

@
@

2

:

g (19)

logic symbol, ‘ALS643A, ‘AS643, ‘LS6431

3 19
DIR

3

IENT [BA]
3 EN2 [AB)

= |:|
|
3!

101

A

|

e

> 20

>
N

i

=

@
N

;

5)

;

6)

®
>

:

@
&

7)

r;

]

@
&

N

:
.

9|

r;
:

BHHHN

. logic symbol, "ALS640A, ‘AS640, 'LS640T logic symbol, ‘ALS641A, ‘AS641, ‘LS641T lagic symbol, ‘ALS642A, ‘AS642, ‘LS6421T

g 9 S
o B
DIR 3EN1 [BA]
3 EN2 [AB}

3
e
o1

2

{2}
S

t

)

> 2Q

S A

(

2

B2

L

&

2

e

]

A5 -4

]

S

£
@
*

;

R A

@
@

R A

9)

T

0440

logic symbol, ‘ALS644A, ‘AS644, 'LS644t logic symbol, 'ALSB45A, 'AS645, 'LS645T

5 g9 pres PRI
f ), o,
pIR 3 EN1 [BA) DIR ° 3ENT [BA] DIR |3EN1 [BA)
3 3 EN2 [AB) o —ﬁ:_aisuz 1AB} . F%ENZ 1AB] o -
12) as) a2 1 4 B1 ad V1 q 2 g1
Al V1< B1 t _t: :I‘
0 :;,t D 2V a2 2 L2o [RL 2 2 P2y un .
- Az B2 t :T_ t j—
g (_,,,C ;q; 2 0 ge L) DL
A3 _t: 83 T: : T l I
g ) 3“; as &, = 6a as £ > g4
A4 B4 t ;3“ -T:
-~ ;,t ;:'I,: 25 9, ha L) o
m A5 -1 I : : I I f
[ ;,C 3“; 6 113) Be' a6 Poe I
A6 B6
a T i s T T T
) (8) 12) a7 28, 12) 87 A7 {8) 2 oo
a7 —t: 87 t ;j— t :j_
(9 :j(:, (9) (11 (9 (1)
R Al 1= R A T o A e
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection. :
3-160 TExas
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646 ' 647' 648' 649 pin assignments
OCTAL BUS TRANSCEIVERS AND REGISTERS JT NTPACKAGES I TN PACKAGES
1 CAB [13 B8 1 nc |15 nc
O Bidirectional 2 SAB [14 B7 2 CAB| 16 B8
® Independent registers for A 3 DR [15 B6 3 SAB|17 B7
and B busses 4 Al |16 B85 4 DR |18 66
§ A2 |17 B4 5 A1 |19 B5
typical performance j :‘j :: :g j :; 2‘1’ s;
T e e
TYPE DELAY SOURCE SINK OUTPUT 10 A7 [22 sBA[[10 A5 |24 B1
. CURRENT | CURRENT TYPE INV 11 A8 [23 CBA[[11 A6 [25 G _
SN54ALS646 —12mA 12mA 3-State | No 12 oW [2% Yecliz A 2 S
SN74ALS646 — 15 mA 24 mA 3-State | No 74 GND |28 Voe 4
SN74ALS646-1 — 15 mA 48 mA 3-State | No
SN54ALSE47 N/A 12 mA 0-C No
SN74ALS647 N/A 24 mA O-C No
SN74ALS647-1 N/A 48 mA 0-C No
SN54ALS648 - —12mA 12 mA 3-State | Yes
SN74ALS648 — 15 mA 24 mA 3-State | Yes
SN74A1.5648-1 — 15 mA 48 mA 3-State | Yes
SNB54ALS649 N/A 12mA O-C Yes
SN74ALS649 N/A 24 mA 0O-C Yes
SN74ALS649-1| . N/A 48 mA o-C Yes
SN54AS646 —12mA 48 mA 3-State | No
SN74AS646 i —15mA 64 mA 3-State | No
SN54A5648 ~12mA 48 mA 3-State | Yes
SN74AS648 — 15 mA 64 mA 3-State | Yes
SN54L.5646 19 ns —-12mA 12mA 3-State | No
SN74LS646 19ns | —15mA 24amA | 3-State | No Q
SN74L5647 25 ns N/A 12 mA 0-C No :9
SN741L5647 25 ns N/A 24 mA o-C No =
SN541.5648 205 ns —12mA 12mA 3-State | Yes o
SN74L5648 20.5 ns —15mA 24 mA 3-State | Yes t;
SN541.5649 25 ns N/A 12 mA o-Cc Yes 3
SN74L5649 25 ns N/A 24 mA O-C | Yes T
- o
SN54ALS646 (JT, FH) SN74ALS646 (NT,FN) o.
. SN74ALS646-1 (NT,FN)
SN54ALS647 (JT,FH) SN74ALS647 (NT,FN)
SN74ALS647-1 (NT,FN)
SN54ALS648 (JT,FH) SN74ALS648 (NT,FN)
SN74ALS648-1 (NT,FN)
SN54ALS649 (JT,FH) SN74ALS649 (NT,FN)
SN74ALS649-1 (NT,FN)
SN54AS646 (UT,FH) SN74AS646 (NT,FN)
SN54AS648 (JT,FH) SN74AS648 (NT,FN)
SN54LS646 (JT,FH) SN74L.S646 (JT,NT,FN)
SN54L5647 (JT,FH) SN74LS647 (JT,NT,FN)
SN54L5648 (JT,FH) SN741.5648 (JT,NT,EN}
SN54L5649 (JT,FH) SN74L8649 (JT,NT,FN)
3-161
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646, 647, 648, 649 continued

logic symbol, 'ALS646, ‘AS646, 'LS646T

)1

TR
om&ﬁ 3ENT [BA]
' 3EN2 (AB]
cBaA-Z3l b ca
SBA 22) GS
cap-i Do
ean 2 &
4) 21 5
a1 =
VA | T
50 7
5 17

o
] 18
2

e

1

e

1

B

1

(16)

1

o

1

2

1

=]

1

logic symbol, ‘ALS647, ‘'LS647%

N (3) G
DIR: 3ENY [BA]
23 3EN2 [AB)
caZ > ca.
saa-22 G5
CAB:;—>CS
SAB G7
(4) ! O
=1 5 4D
Al [oX} E—
60 | =1
s 20
7

(20)

.

{19)

@
~

i

(16)

1

1s)

1

(14)

@
<

-]
3

g

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

’ 3 logic symbol, ‘ALS648, 'AS648, ‘LS6481 logic symbol, ‘ALS649, ‘LS6491
) E—-——-——b'é:' G3 e AL P
- mn—i 3EN1T [BA] om‘Li 3EN1 [BA]
o] 3EN2 [AB] 3EN2 (AB)
aQ caal2d b ca caalzd S ca
c spa-22 G5 saat22) s
2 cag-l b co casl —Bee
7 A R— sap~2 G7
() @ r (20) @ -] N - (200
EXI 1 4D B1 1 s 40 81
c Al 71 = Al Q1 = 1
Q. 6D Ell 50 7 =1
= 2v = 20
(] (5) ! 19) ) 17 19)
A2-4> I 3—4-’-32 A2-4> I 3—»82
6) “18) (6) ns)
A34> 1 Q—q—»aa A4 1 3—4—»33
7 an (] 17
As4P B4 As4D B4
A5 4P [ Q—Q—P'BS A5 4P~ I j»es
a6 (9), 1s) (9) (s}
+ :j-4->86 A6 4> 3-4-» B6
(o) L (14} (10} I— “a)
AT 4> B7 AT 4> ;j—Q-b— B7
an L——* Q-:; “nn L 13
A8 ‘,>L B8 A8 4P I :I“ 88
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
3-162 ° Texas
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6 51: 6 52 logic symbol, *ALS651, "AS651, "LS651t *  pin assignments
OCTAL BUS TRANSCEIVERS n ST, NT PACKAGES
GBA JEN1 [BA
AND REGISTERS (31 BAl 1_CAB [13 B8
GAB EN2 (AB) -
(23) 2 SAB [14 87
- [ L U— Y
* Bidirectional (22) 3 _GAB |15 B6
* independent registers for A and B T - 4 A1 |18 B8
ndependent registers for A an CABm_>CB =2 17 5
busses SAB G7 6 A3 |18 B3
{4) L‘ L 1200 7 A4 19 B2
i 21 {s 4D 81 J
typical performance Al 71 — s As (20 51
MAX MAX QUTPUT T} 1 B 9 A8 2 GBA
TYPE SOURCE SINK TYPE | INV © __L — 2v e 10 A7 = z::
CURRENT | CURRENT | A 8| AB | azues P L
[ :T" 12 GND |24 Vge
SNS4ALSE51 —12mA 12 mA 3-State_ | Yes ® e -
SN74ALS651 — 15 mA 24 mA 3-State Yes A34> z—»as N PAGHR
SN74ALS651-1 | — 15 mA 48mA | 3-State | Yes " L] an ‘F”;‘CF = ‘::S
— - As4P> B4
SN54ALSE52 12 mA 12mA 3.State { No - z—*" >—Cis 116 B8
SN74ALSE52 — 15 mA 24 mA 3-State No 8) 116) 3 GAB |17 87
>
SN74ALS652-1 | —15mA 48 mA 3-State | No “5"1 Q“"BS % GAB |18 86
SN54AS651 —~12mA 48 mA 3-State_| Yes (o 1s) 5 Al |19 B85
SN74ASE51 —15mA 6amA | 3sme | ves | A4 1 -8 [0 B
SN54AS652 —12mA 48 mA 3-State_| No MET 14) o 7 A3 [21 83
SN74AS652 - 15mA 64 mA 3.State | No M ; | " 8 nc_ |22 nc
SN54LS651 “12mA 12mA | 3Swte | Yes o 13) 9 A4 |23 B2
SN74L5651 15 mA ama | ssee [ vel 1] (1> [1o as T2¢ e
->m mA__| Jotte = ' 71 A6 |25 OBA
SN54L5652 —12mA 12mA 3State_| No =27 76 sea
SN74L5652 — 15 mA 24 mA 3-State_| No 5 As (27 o
14 GND | 28 Ve

logic symbol, ‘ALS652, "ASE52, L5652
SNG4ALS651 [JT,FH)  SN74ALS651 (NT,FN) ogic symbol, “ALS '

SN74ALS651-1 (NT,FN) ceal2 et (aal
SN54ALSE52 UT,FH)  SN74ALS652 (NT,FN) cas—J enz 1a)
SN74ALS652-1 (NT,FN) ceadZ by
SN54ASE51 (JT,FH) SN74AS651 (NT,FN) e —
SN54AS652 (JT,FH) SN74AS652 (NT,FN) cas :;: D cs
SN54LSB51 (JT,FH) SN74LS651 (JT,NT,EN) sAB 67 i
SN54LS652 (JT,FH) SN74LS652 (JT.NT,FN) a) = =

A

s
V1 s 1
6D 7 21D

5|

>
9
@
N

8
)

ri
1

3
.,
Product Guide
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g
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>
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@©
o

[l

e

@
~

!

=

-]
@

ik
Qgggg

tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.

Texas 3-163
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 S



PRODUCT GUIDE

6563, 654

OCTAL BUS TRANSCEIVERS

AND REGISTERS
* Bidirectional
* Independent registers for A and B
busses
typical performance
MAX MAX ouTPUT
TYPE SOURCE SINK TYPE INV
‘CURRENT |CURRENT | A B A B
SN54ALS653 —12mA] 12mA |O-C | 3-State | Yes
SN74ALS653 ~15mA | 24 mA. |O-C | 3-State | Yes
SN74ALS653-11 —16mA | 48 mA |O-C | 3-State | Yes
SN54ALS654 -12mA| 12mA |[O-C [ 3-State [ No
SN74ALS654 -15mA| 24 mA |0O-C | 3-State | No
SN74ALS654-1| —15mA | 48 mA |O-C | 3-State | No
SN54LS653 -12mA| 12 mA [O-C | 3-State | Yes
SN74LS653 —-15mA| 24 mA |O-C | 3-State { Yes
SN54LS654 -12mA| 12mA |O-C | 3-State | No
SN74LS654 -15mA | 24 mA |O-C | 3-State | No

SN54ALS653 (JT,FH)
SN54ALS654 (JT,FH)

SN54LS653 (JT,FH)

SN74ALS653 (NT,FN)
SN74ALS653-1 (NT,FN)

SN74ALS654 (NT,FN}
SN74ALS654-1 (NT,FN)

SN74LS653 (JT,NT,FN)

logic symbol, ‘ALS653, ‘LS6531

(20}

9)

®
[

3

4

b

(16)

5

;

“5)

6

1

14)
7

cea-Zl ey (ga)
Aty ENZ [AB]
(231
cBA: D> ca
spa-Z2l [
()
cAB——>C6
sap-2 67
m r
At 4) >14 s aD)
o3 =
60 R
5) ) v
Az *I
)
A3 I
1]
Ag
@
A5 4P~
(9)
A6 4P
(0 ]
AT 4D I |
“an
a8

logic symbol, ‘ALS654, ‘LS654

©

8

i

JT. NT PACKAGES

1_CAB [13_B8
2 SAB [14 B7
3 _GAB |15 86
4 A1 [16 BS
5 A2 17 B4
6 A3 [18 B3
7 A4 |19 B2
8 A5 [20 81

3 A6 |21 TBA
10 A7 [22 SBA
11 A8 |23 CBA
12 GND |24 V¢

FH, FN PACKAGES

1 nc 15 nc

2 CAB |16 BB
3 SAB |17 B7
4 GAB |18 B6
5 A1 19 BS
6 A2 20 B4
7 A3 21 B3
8 nc 22 nc
9 A4 23 B2
10 A5 24 B1
11 A6 25 GBA
12 A7 26 SBA
13 A8 27 CBA
14 GND |28 Vcc

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54LS654 (JT,FH) SN74LS654 (JT,NT,FN) aea2 e eny (aa)
3 cap— lenziasl
: ceaZl by
sea22____lgs
ki)
CAB———rd> C6
o AT .
3 @ (20)
. 21 4D B1
Q Al [ T
=
H 6D z >1l>2 o— )
- (s) AN 119)
4 AZ 82
A34>—: —_:1—4# B3
Q. m un
(4] Y - B4
Aso—tﬂ—— j—ﬁf- B85
9) s}
A6 j‘-}- B6
m 14)
A7 4>—C: T» 87
“an 3) N
A8 4&—: j-4-> B8
1 Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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66 B, 669 ‘ logic symbol, ‘LS668T pin assignments
SYNCHRONOUS 4-BIT UP/ @ CTRDIV10 J, N PACKAGES FH. FN PACKAGES
DOWN COUNTERS TOAD M1 [LOAD] ! Wb} 9 EOAD||1 ne j11 re
M2 [COUNT] 2 CLK |10 ENT || 2 U/B |12 LOAD
® Programmable, look-ahead (1 3 A |1 op |[3 cik|13 EN
, uo M3 [UP] 35cT-of g RCo [ 2 B [1Z Oc [[4 A |14 Gp
e Decade counter ('LS668) M4 [DOWN] oty I ¢ T 5 ac
e Binary counter {‘L.S669) %&cs 4 6 D 14 Qp 6 nc |16 nc
typical performance mﬁb G6 7 EG |75 RS € A
CLK: P2.35,6+/C7 8 GND |16 Vcc || 8 D |18 Qa
COUNT | PARALLEL| TOTAL t _ 3 _TNF |19 O |
TYPE a2,4,5,6 10 GND |20 Veg
FREQ LOAD POWER 3 (14) a
"LS668 |32 MHz|  Sync | 100mW ‘;‘ e L :;i on OA
’'LS669 | 32 MHz Sync 100 mW c (5) Tl (12) Clz
SN54L5668 (J,FH)  SN741LS668 (J,N,FN) D"'@—' (8} ‘&OD
SN54LS669 (J,FH) SN74LS669 (J,N,FN)
logic symbol, ‘LS669T
(@ CTRDIV16
TOAD |M1 [LOAD]
T M2 [COUNT]
u/d M3 [UP] (15)
M4 [DowN] 35CT=19 hco
E_m(-(l;’T)h G5 4.5CT=0
mwb G6
_ CLK P 2,3,5,6+/C7
tbz/z,s,s_
-1 L s
AR T LI
8 14) [2] a3) Qg
5| 12]
b ) %
D i8] Qp
[}}
2
=3
67 0 logic symbol? pin assignments ?‘
4-BY-4 REGISTER FILES ' RAM 4x4 J, N PACKAGES FH, FN PACKAGES [&]
Wa (14 ° o T 02 | 9 G2 [[1 nc [11 nc 3
® 3-state outputs we 13 143 2 D3 |10 a1 || 2 D2 |12 a2 ]
e Simultaneous read/write RB (5) 0 3 04 |11 Op ||3 03 [13_ai e
e Expandable to 1024 words A @ n3 3 g 112 Swlls 04 [14 Gq o
Rp 2 1 3 5 Ry |13 Wg || 5 Rg | 15 Ow
typical performance . Ew—'b C4 [WRITE] 6 Q4 |14 Wp 6 nc 16 nc
@R [LALES EN [READ] 7 Q3 [15 D1 7 RA |17 Wg
ADDRESS | ENABLE | POWER/ . (15} m U (10) 8 GNO[16 vcci{[8 Q4 |18 Wa
TIME TIME BIT D1 1A,4D 2AV Qa1 o a3 |19 D1
p2 AL 9 5, 70 GND| 20 Vcc
24 ns 19ns | 9.3mW (2) 7
D3 a3
SN5ALS670 (J,FH)  SN74LSE70(IN,FN)  p, (3 9 aa
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I Texas 3-165
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671 , 672 logic symbol, ‘LS6711 pin assignments
4-BIT UNIVERSAL SHIFT MUX J, N PACKAGES
REGISTERS/LATCHES WITH 3 ‘:’ EN22 1,732,733 1 case TSR [T Y
THREESTATE OUTPUTS Rl Lsnex 16
e ‘671 has direct SR clear RCK~(9—l——>c11 48 14_So
) 5 C 15_ap
® ‘672 has synchronous SR clear Snoa Ol 6 0c
e Expandable to any word length e ® ~Ja 7 SeRL |17 Op
e Multiplexed outputs for shift S0 (14) ° o 8 SRCIR |18 Qa
) ned dat 13) }M-— S RCK |19 CASC
register or latc e. ata 51T 1 3 10 GND 20 Voo
e Four modes of shift register SRCK—t:> ca
— Inhibit clock 21 »/2« s FH. FN PACKAGES
ey s ) L 1 _SERR_[11 R/
— Shift right SERR 140 o 5] 2 _sack_[12 §
— Shift left A8z 223|727 F——Qa 3 A 135
— Parallel load 4 4 8 14 SO
) sl Iﬂ“—g zz[>v an o 5 ¢ 5 g
typical performance 6 D 16 Qg
c 8l 34D 1o 21 D ) 7 SERL [17 Qg
TYPE TOTAL © 71 2Vp——0c 8 SRCLR |18 Oa
EE Tt w s
'Ls671 ] 170 mW SERL 240 z28|21 29— £
‘LS672| 170 mW
logic symbol, 'LS672t
SN54LS671 (J,FH) SN74LS671{JN,FN)
SN541L.S672 (J,FH) SN74LS672 (JN,FiN) — 2 MUX 19)
G -t ENZ2 1,24/2,73 P>——cAsc
Y ALLL P9 ‘
3 HCKL>C11
(8} SRG4
sncmm-l> R
o somm—oy o
- st (13) rd
o (2)
o SRCK—:> ca
c a1 ~/2+ i
Q m L
- SER R ) 1,40 110 21 > “8)
o A 3.4D 223|21 2V|——20a
c B ‘4)_ 3,40 ll‘.P_A 2_1 > (17}
E: ' 21 227——0B
o ¢ (5) 34D 1D |21 D (16)
®) : 21 2V—0c
D ~~——3,4D 10 |21 D
[v4] s (15)
SER L ——{24D z24]21 22 y————0p
t Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection.
3-166 I Texas
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673 logic symbolt pin assignments
16-BIT SHIFT REGISTERS SRG16 J. N PACKAGES
" i LN i CS 73 Y5
e 16-bit serial-in/serial-out shift STRCLR- o e e
register with three-state s [P Blomce TR T
MODE/STRCLK 0 0 STRCLA
outputs ) 3 4 SIRCLA 16 v8
e 16-bit parallel-out storage — (3) I b (6) 5 MODE/STRCLR|17 Y9
b" P 9 R/W & ENG 5| 6 V| SER/Q15 6 SER/Q1S 18 Y10
register Z7 7_Y0 19 Y11
e Converts serial to parallel’ & [ S8 8 V1 120 V12
data flow ca/3 12 :?i ;; ‘::j
typical performance SH CLK 12 Eing T va 23 V15
e
Tva‘ SHIFT | TOTAL ey r o 12 GND 24 Voo
FREQ | POWER -L11.3.4D 9D 10211 Yo FH, FN PACKAGES
‘LS673 | 20 MHz | 255 mw 412,340 |sD 10212 @ vq 7 nc 15 nc
FH) {9 Y2 2 CS 16 Y5
SN54LS673 (4, SN74LS673 (J,N,FN) o 3SHOIR V6
(11) va 4 RW 18 Y7
113) 5 STRCLA 19 Y8
e Y5 & MODE/STRCIR |20 V9
——— Y& 7 SERAQIS5 21 Y10
s, 8 o 22 nc
(16) v8 9 YO 23 Y1
(17) 10 v1 24 Y12
18) Yo 11 v2 25 V13
—rve Y10 12_v3 26 via
F———— v1m 13 V4 27 ¥is
L 20, 74 GND 28 Ve
L (21) g3
22 14 f
26,3,4D Z5{9D 10Z26| (23) Y15
674 logic symbol* pin assignments
16-BIT SHIFT REGISTER SRG16 J. N PACKAGES FH, FN PACKAGES %
e Performs parallel to serial MODE (5) 0 1 CS 13 P5 1 nc 15 nc —
. ml 7 CLK 14 P8 2 05 16 P5 3
conversion @ 1 3 AW i F7 3 Clk_ [17_P8 (L)
e Three-state outputs aiw & & 7 nc 16 P8 2 RW |18 P7
typical performance _L: EN 5 MODE |17 P9 5 nc 19 _F8 ‘*5 .
&S o & SER/QIS[18 P10 6 MODE |20 P9
Ccs
SHIFT | TOTAL 2) & ca(0/1/2) 7 PO 19 P11 7. SER/Q15|21 P10 =
TYPE ok 2 e
FREQ | POWER P1 20 P12 8 nc 22 nc be)
*LS674 [ 20 MHz| 125 mW po 2 390 10,129 } 5 P2 21 P13 9 F0 23 P11 o
(8) 3' — 16 P3 22 P14 10 Pl 24 P12 o
SN54LS674 (J,FH)  SN74LS674 UNFN) PP 9 4D i1 Pa 23 P15 P2 25 P13
P2 o] 72 _GND__ |24 Vcc || 12 _P3 26 P14
P3 13 P4 27 P15
s (11) 74 GND |28 Vcc
P5 (13)
P6 (14)
p7 (15)
8 {16)
P9 (17)
P10 (18)
ppq 19
P12 (20)
P13 (21)
P14 (22)
pis 123590 & v O seriats
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internat connection,
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PRODUCT GUIDE

671, 678

logic symbol, ‘ALS677t

pin assignments, ‘ALS677

ADDRESS COMPARATORS |ADDRESS COMP] JT, NT PACKAGES FH, FN PACKAGES
® 'ALSB77is a 16-bit to 4-bit s2efen oS v A1 [13 AT2[] 1 ne 15 ne
comparator with enable ro 18 1, 1] 2 A2 |14 AI3}] 2 A1 |16 A12
. ) 3 A3 |15 Ai4|| 3 AZ |17 A13
® 'ALS678is a 16-bit to 4-bit Pl — ”2" -1 4 A4 |16 AI5|| 4 A3 |18 A14
comparator with latch p2.420) P 5 A5 |17 A16]| 6 A4 [19 AlS
2 N 6 A6 |18 FO || 6 A5 |20 A16
typical performance P3 3 pyal 7 A7 19 P 7 A8 [21 PO
a1 ol 8 A8 |20 P2 || 8 nc |22 nc
TYPE_|DELAY | POWER @ IS s 9 A3 |21 P3 9 A7 |23 P1
‘ALS677 A2——— 22 s 10 A0 [22 Y 10 AB |24 P2
"ALS678 PERE N PN 11 AN |23 G |[11 A9 |25 P3
@ ol 12 _GND |24 Vcc||12 A0 |26 Y
SN54ALS677 (JT,FH) SN74ALS677 (NT,FN)  Ad——]2¢ S e 13 Alf27 &
SN54ALS678 (JT,FH) SN74ALS678 (NT,FN) FY ML P 74 14 GND |28 Vee
ast8_{z6 h:" - P t22y
a7 27 P>oef =1
(8) 9t
FrmLE
B el A
et 29 104
ar0-2 1200 P>:: ]
A=t 1 P>12p -1
RPN 12t -
p>13f =
Al!-ﬂ—z‘u 134
logic symbol, ‘ALS6781 FRTSRLLI Fovy P>::: =t
)
[ADDRESS COMP] A1s wn os e :: b
B 1 ern . - - A6———715
= ]
3 FRYRLLLINR PN A 16
3 (19} P22T =1
P —]
(20) Poo2T
e P2 — P23t =1
- pa iz 1, 34 pin assignments, ‘ALS678
pxaf =1
g_ JRLIIN P ;“" 4T, NT PACKAGES FH, FN PACKAGES
c @ Y 1 A1l_113 A12][ 1 nc J15 nc
o a2 22 1 2 Az |14 A13|| 2 A1 |16 A12
—- POV PO 3 A3 |15 A14|| 3 A2 |17 A3
@ pu i 2 A4 |16 Ai5|| 4 A3 [18_A14
A
() 4 A ] 5 A5 |17 A16|| 5 A4 |19 Al5
E. YL N P 24 6 A6 [18 PO 6 A5 |20 A16
® p>8f 1 | B (22 7 A7 _[19_P1 7 A6 |21 PO
% AB 8 84 200 Y 8 A8 |20 P2 8 nc 22 nc
a1y psof 1 9 As |21 P3 || @ A7 [23 P1
T ot 70 A10 [22 ¥ [[10 A8 |24 P2
. pzt0d =1 11 Ai1 (23 C [{17 A9 |25 P3
a9 {7 104 12_GND |24 Vcc||12 At0 (26 Y
a0 |4 PEuf 13 A1 |27 C
nt 14 GND |28 Vcc
PRTPUALIES PPPRRNY PP St
FRPPLLIEN P27Y 2t ;
P>134 -
PRESLLLI PAHY 134
FRPILLIIN PP 7S S
16 "t
FRETALIES PRPSRNFIRPT S
a7 ] 216 154
16

tPin numbers shown on logic symbols are for JT and NT packages only.

nc — no internal connection.

3-168

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

679, BBD logic symbol, ‘ALS6791t pin assignments, ‘ALS679
ADDRESS COMPARATORS |ADDRESS COMP} J, N PACKAGES FH, FN PACKAGES
© 'ALS679 is a 12-bit to 4-bit UO ey [Pasumed=12130) 1 A1 11 At0][ 1 A1 [11 ate
i 11
comparator with enable aa |, 2 A2 112 A1j] 2 A2 112 A
. ’ i L85 B &> 3 A3 |13 _A12[[ 3 A3 [13 A2
® ‘ALS680 is a 12-bit to 4-bit py 19) 11 + e e 70 12 as 12 po
comparator with latch pg 18) FP);’ = 5 A5 [15 P1 5 A5 [15 Pt
o . 6§ A6 |16 P2 6 A6 |16 P2
Y
typical performance P3———3 N 7 A7 |17 P3 7 A7 |17 P3
UL P e 8 A8 |18 Y 8 A8 |18 Y
TYPE [DELAY | POWER N 9 A3 |19 & 9 A9 [19 G
‘ALS679 PORCIIN PP I 70 GND |20 Voo |[10 GND [20 Vo
"ALS680 P P st '
4 s =1 (18)
SN54ALS679 (JFH) SN74ALS679 (NFN)  AsllJzs P2 °T P~—v
SN54ALS680 (J,FH)  SN74ALS680 (N,FN} ;55 75 SR e
(6) 7
As——z6 3
UL PV 81
g
UKL R : i
A9 o 29 px104 =1
A‘IB“” 210 L
- P>t 1
a2 |z nt
a3 (222 R
A12 = 212 2]
logic symbol, ‘ALS6801 pin assignments, ‘ALS680 3
(ADDRESS COMP) J. N PACKAGES FH, FN PACKAGES )
choin] e,y 1P assumed #1213.14) 1AL _[11_ato]l 1 A1 J11 A0
1a) 2 A2 |12 ANl 2 A2 |12 AN o
Po——0 pz11 =3 & 3 A3 |13 A12|| 3 A3 [13 A2 -
py 18 1t 4 A4 |14 PO || 4 A4 |14 FO —
6) prP=27 = 5 A5 [15 P1 _|[ 5 A5 [16 Pl =
P2 —— T 6 A6 |16 P2 |[ 6 A6 |18 P2 &)
an p>3f -1
P3——3 7 A7 |17 P3 7 A7 |17 P3
" . :" - 5 A8 [18 V B A8 |18 Y ‘06
At z il 5 AS |18 C § A9 |19 C 3
PORCIN P S T0 GND| 20 Vec]]10 GND | 20 Vo S
PRI P2 54 Q
(4) p>64 =1 (18) -
A4 L
24 64+ Y n-
s 2 5 px171% =1
t6) 7
A6 26 [ e
a7 z7 81
=
PORLINN PP Z [
As(g’— 29 pz101 =1
an 10t
Al0 : 20 =
A|1"2) rakl "L
(13 Pzt <1
A2 212 124
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
lNS‘[]E;UMENTS 3169
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PRODUCT GUIDE

681 . togic symbolt pin assignments
(18)
4-BIT PARALLEL ASO e 0 @ J, N PACKAGES
0...7)CP P 11103
BINARY ::; (el M'I%[ALU] ((o' 7))(;(; ﬁg ; )S;Z 1; 1522
ACCUMULATORS 5) e ®
M B ©...7¢c0 Cnta 3 RS1_|13 Ol
e Contains two synchronous ¢ (6) o 4 RSO |14 1100
st " ) 5 L/RO |15 M
registers RSO e 0 2 % Cn 16 AS2
e B register frequency = 20 MHz RS1. EN2—7 7 G 17 AS1
@ Arithmetic operations include RS2 ((? 2 8 Cn+4|18 ASO
B minus A and A minus 8 CLK ) P C28 ‘2 ZND ;z 5':;0
o Bus-driving /0 ports _E>22<-/24+[abcd,logicall
>23<-/25-blabc,arithmelit':]_ o N PACKAGES
typical performance m | REGa ALU 1 CclK [11 w03
 © R
TIME | TIME 43127280 P(2] EF (14) 1100 2 RSO |14 W00
‘LS681| 75ns | 50 ns +32,27,28D Pla] 'z:g I 5 L/RO [15 M
+ 6 _C, 16 AS2
SN54LS681 (J,FH) 33.27.280 Plel s
(19) SRG4 (13) 8 Cnsq[18 ASO
SN74LS681 (JN,FN) RI/LO <>t_- (24/25)28D ol lat [212‘1.2‘7v:r> o1 8 Cnoafie 250,
a
V22/23 Z31 fo GND |20 Vec
1 30(20/21)28D (12)
4+ 31{20/21)28D bl Jal2l @1z2iz7 v :Iq» 1/02
T 32(20/21)28D 232
23,280 lc] |al4] “an
5) 515
LiRo - V25 [4121,zvv:r> 1703
TV 233
22,28D [d] |al8]
< 33(20/21)28D

o |

-

=}

Q.

c

Q

~*

()

c

-_

Q.

D
1Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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PRODUCT GUIDE

682' 683' 684’ 68 5 logic symbol, ‘L$682, ‘LS684 T pin assignments

COMP J, N PACKAGES FH. FN PACKAGES
P0 (2) To 1 P50 [11 P4 1 Faf1r P
BBIT IDENTITY P10 T E T K
COMPARATORS P2—(8)— 4 P1 |14 Q5 4 P1_[14 a5
¢ Compares two 8-bit words P3 1) Sp 5 Q1 115 Pe 5 @ 15 s
, , X Pa 6 P2 |16 Q6 || 6 P2 [16 Q6
. LSGSZanq L.S683 includes ps _13) p-a 19 o= 7 az 17 77 T a7 177 77
20-kilohm pull-up resistor (15) 8 P3 |18 Q7 8 P3 |18 Q7
on Q inputs . Ps “n 9 03 [19 P=Uj[9 a3 |19 P=1
P? ———07/ 10 GND |20 vcc |10 GaD[20 vce
typical performance Qo {3) oo
+vpe |COMPARE[ TYPE | TOTAL a1
TIME | outeut |POWER a2 (‘;; p>apatll 555
L5682 14 ns Totem Pole | 210 mW a3 "z \a
'LS683 | 24 ns o-C__ [210mw =
‘LS684 | 16ns | Totem Pole | 200 mW T
Qa6
’'LS685 24 o-C 200 mW
ns m a7 (18) o)
SN54LS682 (J,FH) SN74LS682 (J,N,FN) 3t
SN54LS683 (J,FH) SN74LS683 {J,N,FN)  logic symbol, ‘LS683, ‘L5685
SN54L5684 (J,FH) SN74LS684 (J,N,FN) TOMP
SN54LS685 (J,FH) SN74L5685 (J,N,FN) (2) oo
PO
P (4)
P2 (6)
p3 18
P4 (11) P
s (13) p=a oo (19)m
(15)
P6 o
SQELLI [ P
a3l _{me [+]
P T
oz-%— prac = 755 =)
az -2 (O]
(12) o Q
04 (14} b1
a5 (16) g
Q6
18
g P g
S
o

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

aping 10npoid N

SN54LS686 (JT,FH) SN74LS686 (JT,NT,FN)
SNE4LS687 (JT,FH) SN74LS687 (JT,NT,FN)

Q0e———— J 0

G283l G2

po.L.ﬂ'o

P7

Q5 rmaemet
(18)

{21)

Qa6
Q7

p7.(2Ll o)

JACLE I, )

(13) >P
5|
{15) =00 P 22 %

{20)

(4

{14} ?0

686, 687 logic symbol, ‘LS6861
8-BIT IDENTITY CoMP
COMPARATORS & ‘:;) 61 >
G2 G2
e C -bij
ompares two 8-bit words PO (3) To
typical performance P1 {51
8
Tvee |COMPARE] TYPE [TOTAL P2=20
TIME | OUTPUT |POWER | %) kp
‘LS686 17 ns Totem-Pole | 220 mW P (15) 1pa B (22) ey
 ['Lse87] 22ns OC__ |220mW | pg_t12)

{9 . psa =l _Fa

fogic symbol, ‘LS6871

COMP

i
=]

07/

T oY
{6

{9} ps0 o B O 75

(1

{16}

|0 7)

pin assignments

JT. NT PACKAGES FH, FN PACKAGES
1_P>0 |13 P4 1 nc |15 nc
2 G1 |14 Q4 2 P>0 |16 Pa
3P0 [15 PS5 3 61 [17 04
4 Qo |16 a5 4 PO |18 P5
5 Pl |17 _P6 § Q0 |19 Q5
6 Q1 [18 Q6 6 P1 |20 P6
7 nc |19 nc 7 Q1 [21 Q6
8 P2 20 P7 8 nc 22 nc
9 Q2 [21 Q7 [[9 nc |23 nc
10 P3 |22 P=Qdfjio P2 |24 P7
71 Q3 |23 G2 [[11 Q2 |25 Q7
12 GND| 24 Vcc |[12_P3_| 26 P=0
13 Q3 [27 G2
14 GND |28 Vcc

tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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PRODUCT GUIDE

688, 689

logic symbol, ‘ALS688, 'LS688t

pin assignments

EB";'DEN“TY COMP J, N PACKAGES FH, FN PACKAGES
COMPARATORS PRLIENS P T e T T T
e Compares two 8-bit words po-2 1o 2 PO 112 Q4 1| 2 PO |12 Q4
PYPLC 3 00 [13 Pp5 3 a0 |13 ps
typical performance (6) 4 Pl 14 Q5 4 P 14 Q5
Pzr 5 a1 |15 P6 || 5 al |15 P6
TYPE |COMPARE | TYPE TOTAL | p3-—1 | =7 116 a5 15 F2 136 a5
TIME OUTPUT | POWER | pa 11 | 7 a2 |17 _P7 || 7 0z |17 _P7
‘ALS688| 9.5 ns | Totem-Pole | 37.5 mW | p5 13| s P3 |18 a7 || 8 _P3 |18 a7
‘ALSE89 | 15..5 ns 0-C 37.6 mW A5 9 Q3 |19 P-all 9 a3 [19 P-a
'LS688 | 14.5 ns |Totem-Pole | 200 mW | ,;_117) 7) =0 (19 o5 [10_GND |20 Vec |10 GNDJ20 Vec
‘LS689 23 ns 0-C 200 mW
Qo 3 o
SNB4ALS688 (J,FH) SN74ALS688 (J,FN) 158
SN54ALS689 (J,FH) SN74ALS689 (N,FN) o, (7}
SN54L.5688 (J,FH) SN74LS688 (J,N,FN) Q3 (9) '
SN54L5689 (J,FH) SN74L5689 (J,N,FN) Qs {12} PQ
(14}
gz (16)
a7 {18) 1)
logic symbol, ‘ALS689, 'LS689t
comp
FALEN N P v
PO {2) 0y
P2 {6)
e 3
Pa (11) P
{13)
P5
op 15) %
P7 (17) 2 1= O - (19 7 -S
a0 fo (O]
(5}
AT b1
Q2 ——— Q
NI 3
s 12 ?o e}
05012 =]
ST &
Pl 7y
t Pin numbers shown on {ogic symbols are for J and N packages only.
nc — no internat connection,
TExas 3-173
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PRODUCT GUIDE

690 691 logic symbol, ‘LS690% pin assignments
’
692 693 [ALE N prvery WUX J. N PACKAGES _
: erom e
SYNCHRONOUS COUNTERS ReLR-Bl st T TS
WITH OUTPUT REGISTERS RCKL>C‘I1 4 B 14 ENT
) 5 ¢ |15 0p
® Multiplexed three-state AL 6 D 16 Qc
outputs LOADﬂa)ﬁ M1 [LOAD] ; Eztﬂ :; ga
® 4-bit counters/registers M2 [COUNT] A
, K (18) (19) 9 RCK |18 RCO
e 'LS690, ‘'LS692: Decade ENT: o G3 3CT=9+222 22p———RCO 10 GND [20 Ve
counters ENPT G4 FH, FN PACKAGES
e ‘LS691, ‘'LS693: Binary CCK—!—:CSIZ,&M o 1_CCLR[11 RIC
counters 2 CCK 12 6
A8ty (1) 6|1_-|f1° 1: 12%v|__“8' 0a 3 A |13 10AD
typical performance 21 17 4 B 14 ENT
pid 2] , %Q 5 C_ |15 Gp
MAX | roraL c-tl 141 a5 6 D |16 ac
TYPE | CLEAR | CLOCK p-&L 8] = _op 7 _ENP [17 Qg
EREQ POWER 8 RCLR|18 Qp
X 9 RCK |19 RCO
'LS690 | Direct | 20 MHz | 237 mW logic symbol, ‘LS6911 70 GND |20 Voo
‘LS691 | Direct | 20 MHz | 237 mW Gi‘i’b EN23 MUX
"LS692 | Sync-L | 20 MHz | 237 mW n/ﬂ%— 621
‘LS693 | Sync-L | 20 MHz | 237 mwW e BUE N e
. RCK—@—.>CH
SN54LS690 (J,FH) SN74LS690 (JN,FN) o
SN54LS691 {J,FH) SN74L5691 (J,N,FN) CCLR- ) R
SN541L.S692 (J,FH) SN741.5692 (J,N,FN) o35 (13) M1 [LOAD]
SN541.5693 (J,FH) SN74LS693 (J,N,FN) I
M2 [COUNT]
3 vt 13 serasdzze 2292 _Rco
eneZJcq
cek-2—bcs/2,3,4+
o -] C I
~ A 1o ¢ SHID 12_1_213>V 18 _an
o s|z1 ”
o g4 121 LT/
g c-1sl 1al (16) Q¢
15
o logic symbol, ‘LSGS_)Z“ logic symbol, ‘Ls693t
c [RAELE SN rryoen MUX [UET N Frrny MUX
o rieA_{g21 R/EJ?— 621
(1] ReCR-El TR ACTR-ELES TR
rek-2Hen
Tw LS |
(13) (13)
LOAD—t M1 [LOAD) LOAD—t‘M'I [LoAD]

M2 [COUNT] M2 [COUNT) w0
ent22 163 3CT=94 222 219 rco ent2 Jg3  sctesdz 22} _peo
enpZL—Jga enp-Z—gs
coxS2bes/2,3.a¢ ccx-QL—gcslz,s,u

o . el
6¢p10 12 sp10 12 18
a2 150 (a1 tjf_s Z:z%v 0% _aa a0 (1) t—rLs A
7
i T P o,
S L4l ((15) oc N z tl s ¢
D-le— 18] ap [)_LL-— 18] Qap
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3174 I Texas
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PRODUCT GUIDE

696, 697. 698, 699 pin assignments
J, N PACKAGES FH, FN PACKAGES
1 _ud 11 AT [[1 uDb {11 RC
SYNCHRONOUS UP/DOWN ook 12 € 2 cok iz 5
COUNTERS WITH OUTPUT 3 A 13 LOAD|} 3 A 13 _[0A
REGISTERS, MULTIPLEXED ; g :; ;NT ‘; ‘é :; ZNT
[’} D
THREE-STATE OUTPUTS e o e oc s o 116 ac
4-bi . 7 ENP {17 Og || 7 ENP [17 Qg
® 4-bit counters/registers . . 5 CCR[78 Oa 8 CCrR[18 Oa
® ‘LS696, ‘LS698: Decade ’ 9 RCK {19 RCO || 9 RCK [19 RCO
counters 10 GND {20 Ve [[t1o GND 20 vee
® 'LS697, 'LS699: Binary ’
counters
typical performance
MAX
TYPE | CLOCK [ CLEAR TOTAL
POWER
FREQ
‘LS696 | 20 MHz | Async-L | 237 mW
‘LS697 | 20 MHz | Async-L | 237 mW
‘LS698 | 20 MHz | Sync-L | 237 mW
‘L.S699 | 20 MHz | Sync-L | 237 mW
SN54L.5696 (J,FH) SN74L5696 (J,N,FN)
SN5415697 (J,FH) SN74L.S697 (J,N,FN)
SN54LS698 (J,FH) SN741.5698 (JN,FN)
SN541.5699 (J,FH) SN74LS699 (4,N,FN)
logic symbol, ‘LS6961 logic symbol, ‘LS6971 3
(A E =N mrpys TOX T2 ~reRve MUY ) -
rRell 6ot redlll gy
(9) (9) )
RCK————pC11 RCK pc11
S | e o
CTRDIV10 CTRDIV16 3
ToR :‘:” R8 tciR :sz R8 (V)
LOAD M1 [LOADI] . ’ LOAD M1 {LOAD] -’
(M2 fcounT) (M2 IcounTi Q
u;B—tdm {up) UG M3 [uP] .g
M4 [DOWN] . M4 [DOWN] o
ERT-dendcs  3scTeodzzz | 2223p=119L7cG enT-desdos  3scr-tsdzzz | 222302 Reo et
ENP g Ge  ascT=04vz3 NP :; Ge  45CT=04v23 o
ccK bCc7 CCK c7
D 2,356+ *—P 2356+
—p 2,456- —2,456-
- r I
8 21 D> sfiip |21
A3 1,7D [©)] -2—124'v-—(—18)—0A A3 1,70 [0 L_s.[ﬁz?v_'_‘i’.oA
P - o S -2
ci8L | a1 o ac c8L | Tal '_(1—5)_0(:
p-{8 18] ———0p p-{8 i8] -——ap
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
1 TExas 3175
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PRODUCT GUIDE

696, 697, 698, 699 continued
logic symbol, ‘LS698% logic symbol, ‘LS6991 pin assignments
T2 esgeoe WMUX F AN N ey MUX J. N PACKAGES
o LA N PO : Yo LA E PR T ub [11 R
) © 2 _CcK |12 G
RCK ———bC11 RCK bc11 3 A [13 TOAD|
—— A — 4 B [14 ERNT-
CTRDIVI0 CTRDIV16 5 ¢ 15 ap
CCLR :)’ 7R8 CCLR::’B—) 7R8 6 P‘F 16 _Qc
LOAD M1 [LOAD] LOAD—tm [LoAD] ; mEN :; gi
. M2 [COUNT] “ M2 [COUNT] 9 RCK |18 ACO |
ud M3 [UP) um—tmluvl 0 GND |20 Vee
M4 [DOWN] e (1) M4 [DOWN] )
EnTleaas  ascreafzee | 2223l AEG  ENTAMEwgs 3,56T-154-zzz 2223 ~UBLAGG | PP pACKAGES
mg a6 ascT=0fvzs euv%’-b-cs 45cT=04v23 o=
cck Dc? . ccK: bc7 3 A |13 (0D
P 2,356+ P 2,356+ 4 B 14 ENT
P 2,456- 2,456- 5 C 15 Qp
2 - o ¢ r [ 6 D |16 Oc
(3) shwo 21 D (18) @ : shio a1 D (18) 7 ENP [17 Qg
AL Lo bk e A 10 kY QA 5 TER[1E Ga
(a) (17) a_l4 a7 9 _RCK |19 _RCO |
° : 2] (16} %8 :5)! (2l (16) o 10 GND |20 Ve
c8 ] (4) TS)OC c {4} e Qc. -
o8 8] —"Lop o~ 18] ——"—ap
756 - logic symbolt pin assignments
OCTAL BUFFERS/LINE L EN J. N PACKAGES "FH, FN PACKAGES
3 DRIVERS/LINE RECEIVERS @ e T e T
(WITH OPEN-COLLECTOR OUTPUTS) : 1A1 ] > QO L 1y 2 1A1[12 1vaf[2 1a1[12 va
1a2 sl 4yz 3ZVa |13 2AZ[| 3 2va | i3 2Az
® Open collector version 1a3 L& LU 4 VA2 |14 1Y3 || 4 1A2[14 Y3
i +) of 'A§240 10 & 12) 4y, 5 2v3| 15 2A3|| 5 2Y3| 16 2A3
3 (19} 6 1A3 |16 1Y2 6 1A3 |16 1Y2
7 G EN
o SN54AS756 (J,FH) SN74AS756 (N,FN) [, J 7 Y2117 2A4H1 7 2¥2 17 2A4
“an (9 8 1A4 (18 1Y1.|| 8 1A4[ 18 1V1
g 241 < D QP 5 2vi |19 25 |[® 2vi]|18 26
' 2A2 2v2 70 GND| 20 Vcc |[10 GND| 20V,
- 243 19| [T cc cc
o) 284 112 SRV
c
=
% 757 ) logic symbolt pin assignments
OCTAL BUFFERS/LINE g EN J, N PACKAGES FH, FN PACKAGES
DRIVERS/LINE RECEIVERS @ "8 116G [ 11 281 [ 1 1T J11 2A1
(WITH OPEN-COLLECTOR OUTPUTS) 1A1 > O v 2 1A1|12 1Y4 || 2 1A1 (12 1v4
: 12 & % 2 3 2va |13 2A2 || 3 2va |13 2A2
® Open collector version 1A3 8 a4 1Y3 4 1A2 |14 Y3 4 1A2 |14 Y3
. 180 & 112 1va 5 ZV3 |15 2A3 || 5 2Y3 |15 2A3
of 'AS241 § TA3| 16 1V2 || 6 1A3 [16 1v2
PYSPLLI PV 7 2v2 |17 2A4 || 7 2v2 [17 2A4
SN54AS757 (J,FH) SN74AS757 (N,FN) o o VT e A e
281 D Q| o) v S _2v1 192G 9 _2v1 192G
242 2v2 10 GND| 20 Vcc [{10 GND |20 Vcc
2A3 51 (5) 2v3
2A8 a7 . —ﬂ 2yYa

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

758 logic symbol * pin assignments
QUADRUPLE BUS gga 13 ENT N PACKAGES FH,FN PACKAGES
TRANSCEIVERS sas— ndeno 1 GAB| 8 B4 1 ne [ 11 ne
(WITH OPEN-COLLECTOR OUTPUTS) - C oG 2 nc |9 B3 2 _GAB| 12 B4
M —LedcT 3 ] g1 [ 3 A1 [0 82 |[3 n |13 83
© Open-collector version ) > 20 4 A2 (11 Bl 4 Al [14 B2
of 'AS242 4) (10) 5 A3 (12 nc 5 nc 15 nc
A2 . B2 ™5 As |12 GBA|| 68 A2 |16 81
SN54AS758 {J,FH) SN74AS758 (N,FN) 5) ] T9) 7 GND{14 Veell 7 ne 17 nc
A3 <+ < B3 8 A3 |18 nc
9 A4 | 19 GBA
As—ek LY B4 0 GND| 20 Voo
| s
759 » . logic symbol 1 pin assignments
QUADRUPLE BUS eea—13__TENT N PACKAGES FH,FNPACKAGES
TRANSCEIVERS Gag—Unlen2 1 GAB| 8 B4 1 ne 11 nc
{WiTH OPEN-COLLECTOR OUTPUTS) N 3) s | r~ (11 2 nc 9 83 2 GAB| 12 B4
Al o1 g B1 3 A1 |10 B2 3 nc 13 B3
@ Open-collector version > 290 4 A2 |11 Bt 4 Al |14 82
of 'AS243 A2 (a) (10) a2 5 A3 |12 nc 5 nc | 15 nc
I ' ) 6 A4 [13 GBA|| 6 A2 |16 Bt
SNB4AS759 (J,FH} SN74AS759 (N,FN) 15 (9) 7 GND[14 v¢e 7 nc 17 nc
A3 ——E: B3 8 A3 | 18 nc
@ ) 9 A4 | 19 GBA
Aa—t B4 10 GND| 20 Vg 3
760 __ V]
logic symbol T pin assignments , o]
OCTAL BUFFERS/LINE J,N PACKAGES FH,FN PACKAGES 3
DRIVERS/LINE RECEIVERS T8 [ Zar|| 1 16 11 oAl Q
(WITH OPEN-COLLECTOR OUTPUTS) (18) qyq |2 _1A1 112 VA1 2 1AL 112 1¥4 +
A= (4, (16) 3 2v4 [ 13 2a2)| 3 2v4 | 13 2a2 (3]
® Open-collector version 1A2 (6) 1) W2 a2 {12 ivall 4 1Az |14 iva -
of "AS244 1A3 —— Y3 "5 2v3 |15 2A3|[ 5. 2v3 | 15_2A3 T
12) 1va 6 a3 |16 iv2 || 6 1a3 |16 1v2 e
SN54AS760 (J,FH)  SN74AS760 (N,FN) 7 2v2 | 17 2A4 7 2v2 |17 2A4 a.
o), 8 1A4 |18 1Y1 || 8 1A4 |18 1V1
9 2v1 |19 2G 9 2v1 |19 2G
PYSALLIES 9 2yq {70 GND| 20 Veo|[10 GND| 20 Vec
, 13) 7} oyp
2a3 2 15) avg
284 17| 13) 2vq
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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PRODUCT GUIDE

apino jonpoid WM

762, 763
logic symbol ‘AS762% pin assignments
OCTAL BUFFERS AND LINE DRIVERS
(OPEN-COLLECTOR OUTPUTS) 15 Y elen JNPACKAGES [ FH,FN PACKAGES |
) @ a8 1 16 |11 2At ][ 1 1G |11 2A1
[} ’AS762 has true and complementary outputs ::; w1 > Q e ::; > At 112 vl 2 AT |12 1va,
: 'AS763 .has complementary(.SandGlnputs T - 04 1yq 3 2va | 13 2A2 3 2va | 13 2A2
::511222;;0“““"“'” version 1as B 12 v (4 1A2 |14 1v3 || 4 1A2 |14 1v3
® 'AS763 is open-collector version 2¢ U9 eten 5 2v3 |15 24311 S 3v3 |15 243
of "AS231 6 1A3 |16 tv2|l 6 1A3 |16 1v2
aq A1 S 2vq 7 2v2 [ 17 2a4 |[ 7 2v2 [ 17 2A4
SNS4ASTE2 (LFH)  SN74AS762 (N,FN) 242 i p—ttove |8 1A¢]18 1viff8 14 [18 1v1
SN54AS763 (4,FH) SN74AS763 IN,FN)  2A3 <o [ e |2 2vi 419 267 9 vl j 19 240
244 J 2¥a 10 GND|[ 20 vec|[10 GND[20 vee
* 2G on 'AS763
logic symbo! ‘AS763.
LN P
1Al —::: D [e3 e 1w
1A2 ———p 16 1wz
8§ 04 4ys
ne Bt Y2 yva
26 19 EN
nn 19)
2A1 ] S Q] 2v1
282 A3 12 2v2
ag AT ) s
284 1120  SE
logic symbol? pin assignments
TRIPLE 4-INPUT AND/NAND' 3 NPACKASES
1a=-l [ > (16) 1_1A |11 3z
DRIVERS 17) 1Y 2 2a |12 3v
1B 3 28 13 2Y
typical performance (18} 151 5
1¢ (19) S : §,°, :4 :
10— 5 iz
LOW- HIGH- : 28 (2) i (13} 6 3A |16 1Y
LEVEL LEVEL POWER/ 3| ———2Y 7_38 |17 18
TYPE 28—t 3
OUTPUT | OUTPUT | GATE @) 3 3¢ ;18 ¢
2c: . 14) 9 30 [19 1D
CURRENT | CURRENT P —— 22 10 GND | 20 Vee
SN54ASB00| 40mA | —40mA | 25mW 6 |
3A 12l .y FH, FN PACKAGES
SN74AS800| 48mA | —48mA | 25mW 33._:::__ T T
N —d 2 2A 12 3Y
SNS4AS800 {J,FH) SN74AS800 (N,FN) :g 9 | LI 3 28 |13 _2v
4 2C 14 22
5 2D 15 12
6 3A 16 1Y
7 3B 17 1B
8 3C
positive logic: ¥ = ABCD AT
Z = ABCD 10 GND| 20 Vce
3178 TeExas
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8 02 logic symbol? ' pin assignments
(1)
TRIPLE 4-INPUT OR/NOR w1 P sl .y J NPACKAGES
1B ==y 1 1A 11 32
LINE DRIVERS ST | (1s) 2 2A |12 aY
typical performance ypt19 | 1z 3 28 |13 2y
(2) 4 2C 14 2z
LOW- HIGH- ZA-——'Q’ U3y 5 20 |15 12
LEVEL | LEVEL |POWER/ B 8 34 116 1Y
TYPE 20— (14) 7 38 [17 18
OUTPUT | OUTPUT | GATE T P 22 5 3¢ 178 1C
CURRENT| CURRENT aa_(6) n2 8 3ab |18 1D
SN54As802] 40mA [ —40mA | 25mw 250 ———3v 10 GND 20 Ve
SN74AS802] 48mA | —48mA | 25 mw 3(;%_‘ an o, FH T PACKAGES
3D 1 1A [11 3z
SN54AS802 (J,FH) SN74AS802 (N,FN) 7 2n 12 37
3 28 13 2Y
positive logic: Y = A+B+C+D 4 2 |14 22
Z = A¥BICHD - 5 20 115 12
6 3A 16 1Y
7 38 17 18
8 3C 18 1C
X 9 30 19 1D
10 _GND[20 Vce
8 04 - logic symbolt pin assignments
)
1A—d] &
HEX 2NPUT NAND DRIVERS o2 Py L NEATKAGES
typical performance ) PYVCI 6) 2 18 |12 4A
o TG 255! P~ — 2y 3 1Y |13 a8
’ LOW- H- D © 4 2A |14 5
TYPE LEVEL LEVEL DELAY POWER/ . @ b (9) oy 5 28 |15 5A
OUTPUT | OUTPUT GATE 3 “an } 5 2v |16 58 o
4A ——y (11) 7 3A 17 6Y
CURRENT [CURRENT PNIEE] B 1D 4y =35 75 6A -
SN54ALS804| 12mA —12mA 3ns | 34 mW A (15) nay 9 3y |19 6B '5
SN74ALS804| 24 mA —15mA 3ns | 3.4mW 5pL16) >~—— 5Y 10 _GND |20 Vec (O]
] X 18
SN54AS804A| 40mA | —40mA |27ns | 9mW GA-—:Q;— 7)oy FH, FN PACKAGES -
SN74AS804A| 48mA | —48mA [ 27ns | omw g T 1A J11_av (&)
2 18 [12 4A =}
SN54ALS804 (JFH)  SN74ALS804 (N,FN) 3 1v |13 48 =
SN54ASB04A (J,FH N74AS804A (N,F —
s (LFH) - SNT4ASBOAA (N.FN) positive fogic: ¥ = AB 4 2A 114 SY o
5 2B 15 BA n.
6 2y 16 58
7 3A 17 6Y
8 38 18  6A
9 3Y 19 6B
10 GND |20 Ve
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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apinD jonpoid M

PRODUCT GUIDE

805

HEX 2-INPUT NOR DRIVERS
typical performance

LOW- HIGH-
LEVEL | LEVEL POWER/
TYPE output | output |PEMAY| Gate

URRENT | CURRENT

SN54ALS805{ 12mA —12mA |35ns [4.2mw

SN74ALS805 | 24 mA —15mA {35ns [42mW

SN54AS805A] 40mA | <40mA [27ns | 12mwW

SN74AS805A| 48 mA -48mA |27ns | 12mwW

SN54AS805A

SN54ALS805 (J,FH)

SN74ALS805 (N,FN)
(J,FH) ~ SN74AS805A (N,FN)

logic symbolt
{1)

:: o >1D b (3)
(4)

2A (6)

28 (5) 2y

8 (8) P 3Y
(12)

AA——t

45113 F——"" ay
(15)

NI b 4],
(18)

AT | LU

positive logic: Y = A+B

pin assignments

J. N PACKAGES

T_IA _[11_ay
2 18 |12 4A
3 1Y _{13_aB
a_2A [1a_sY
5 28 (16 BA
6 _2v _|i6_b68
7 _3A (17 ey
8 3B 18 6A
9 3v (19 6B
0 GND 20 Vee

FH, FN PACKAGES

1A

1

4y

1B

12

4A

1Y

48

2A

BY

2B

5A

2y

5B

3A

6Y

38

BA

3y

6B

olo|eo|vie|a|s{w|rl-

GND

Vee

s n 8 logic symbolt pin assignments
HEX 2-INPUT AND DRIVERS Al D> (3) J. N PACKAGES
1812 1y 1 1A |11 ay

typical performance (4) 2 18 |12 4A
2A & 6,y 3 1Y |13 a8

LOW- HIGH- 28-(—7)—— 4 2A |14 6Y

VE E P 3A (9) 5 2B |15 5A

TYPE LEVEL LEVEL DELAY OWER/ @ ay PR TAS KT
OUTPUT | OUTPUT GATE /= 7 3A |17 e

CURRENT |[CURRENT aA ) oy, 8 38 |16 6A
SNB4ALS808| 12mA | —12mA | 43ns | 45 mW 4B=e a2 32(:

SN74ALS808| 24mA | —16mA | 43 ns |4.56 mW Ao ] (LTI

SN54AS808A[ 40 mA —40 mA 3.2ns { 13mW 58 g FH, FN PACKAGES

2 13 mW ea 18 (17) 1_1A 11 ay

SN74AS808A| 48 mA —48mA | 3.2ns m a1 6Y F TN KT

3

SN54ALSBO8 (J,FH)  SN74ALSB08 (N,FN) _ o
SN54AS808A (J,FH) SN74AS808A (N,FN) positive logic: Y = AB 5 28 |15 5A

6 2v |16 68

7 _3A |17 ey

8 3B 18 6A

9 3Y |19 68
10 GND | 20 Vce

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-180 Texas
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PRODUCT GUIDE

821 . logic symbolt pin assignments
10-BIT BUS INTERFACE FLIP-FLOPS oc {1 N JT, NT PACKAGES FH, FN PACKAGES
WITH 3-STATE OUTPUTS (13) 1 0c 113 CLKHL Y ne |15 ne
) : . . CLK ——p C1 2 10 |14 1wa|[ 2 0c |16 cik
© High-speed parallel registers with positive 3 0 |15 9a 3 10 |17 100
edge-triggered D-type flip-flops (2) (23) 4 3D 16 8Q 4 20 18 9Q
® Non-inverting outputs D (3) e v 22) 10 5 40 [17 70 |[5 30 |19 sq
2D Tl i21) 20 6 50 |'8.60 || 6 40 |20 70
SN54AS821 (JT, FH) SN74AS821 (NT, FN) 30— Moo 39 760 119 5 17 S0 |21 6a
4D aa 8 70 (20 40 || 8 nc | 22 nc
5 (6) (19) 9 8D |21 3Q 9 6D | 23 5Q
o ] e 5Q 1090 |22 20 |[10_70 | 24_aqQ
6D | | sQ 71100 |23 10 J[11 8 [25 a3a
70 8} (17) 70 12 GND | 24 Vec|[12 90 | 26 20
{9) (16} 13~ 100 [ 27 _1Q
gg 10) (15) 8Q 14 GND| 28 Vgg
. 10 1 A :]2
822 logic symbolt pin assignments
10-BIT BUS INTERFACE FLIP-FLOPS oc n en JT, NT PACKAGES FH, FN PACKAGES
WITH 3-STATE OUTPUTS CLK (13) b c1 1 OC [13 cKif 1 nc 15_nc
® High-speed parallel registers with positive 2 16 l14 i 2 O 116 CK
o . flin-flops . o [ 3 20 |15 90 3 % {17 10
edge: t_rlggered D-type flip-flop 10 2= D 5> v ] 10 4 30 |16 sa 4 26|18 9
© lInverting outputs 5 Bl 22) 54 5 4 |17 70 || 5 3 [19 sa
(4) 21 6 50 |18 6Q 6 4D |20 7Q
SN54ASB22 (JT, FH)  SN74Asg22 (NT,FN) 3D {5y 201 32 7 e [ sa [ 7 % [21 ea
4D 4 8 10 [20 4 8 re 122 no
5D ﬂb (19) 5Q 9 8 |21 3 9 60 |23 sa
6D 7t (18) a 10 90 [22 20 |[10 7D [24 4
— (8) 17) 6 11100 [23 10 [[11 b |25 3Q
7D G"‘b o) 70 12 _GND |24 Vgcl[12 b |26 20
80 —f |~ ~ 8a 13 10D [ 27 _1a
9B (0.} {15} 2a 14 GND| 28 Vcg ()
10D a (14)100 2
i
3
-t
823 logic symbolt ) pin assignments [&]
9-BIT BUS INTERFACE FLIP-FLOPS __ &y En JT,NT PACKAGES FH, FN PACKAGES ' .g
WITH 3-STATE OUTPUTS o L DC [1s O {1 nc T15 o
CLR —D R 2 10 j14 CIKEN|[2 ©OC 16 CLK | 9
® High-speed parallel registers with positive (14) P 3 20 15 90 3 1D 17 CLKEN n-
edge-triggered D-type flip-flops CLKEN —5“3) |G1 4 30 |16 sa 2 20 |18 sa
@ Non-inverting outputs CLK > 1C2 Z :g :; ;2 : :g ;z jg
(2} (23) 7 6D |19 sa 7 8D
SNS4ASB23 UT,FHI  SN74AS823 (NT,FNI 10 r—2D & V =10 ot
20 ) 21 20 o~ ® |21 30 9 60 |23 50
3D | -—<—_30 [0 9 [22 za 70 70 |24 4Q
40 B | 1.(20) a4q [M_CtR[33 10 71 8b [25 34
(6) (19) 5q 2]z vee |z s 76 za
503 (18) 13 CiR |27_1a
gg ] el sg 14 GND |28 Ve
(9) (16)
—_— 8Q
S5 00| 5 o
t Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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PRODUCT GUIDE

824 logic symbolt pin assignments
9-BIT BUS INTERFACE FLIP-FLOPS oc a EN JT,NT PACKAGES | FH, FN PACKAGES
WITH 3-STATE OUTPUTS P LI 1 oC oo L e
X ) i ™ 2 1D T 2 0c |1 L
L] Hugh.sgeed paralle! regns.ters with positive TN (14)l 61 3 26 75 9a FEERT) 77 GLKEN|
edge-triggered D-type flip-flops (13) 430 |16 _sa 40 |18 9a
® |nverting outputs CLK ———p 1c2 5 4D 17 70 5 3D 19 8Q
6 5D 18 6Q 6 4D | 20 70
) LN 2D D Vv 23 1q [7 % [ sa 7 b | 21 _ea
25 3 | (22) ., 8 70 | 20 aQ 8 o | 22 nc
= (4) (21) 9 80 |21 30 9 6D |23 sa
—_r
24 . SE (5) (20) 3a 10 90 [22 20 10 70 |24 40
SN54AS824 (JT,FH) 4D _‘D(G, ™ 9 2¢ [ _Tm e ia 85 | 25 30
SN74AS824 (NT,FN) b — ————56Q [12 GND| 24 V, 1290 [26 20
) (18) ce
6D —— l———— 6Q 13 CLA | 27 1Q
75 :g: I :1;: 70 74 GND| 28 Vce
1
D et 8Q
gg 10) (15) 9Q
825 logic symbolt. pin assignments
8-BIT BUS INTERFACE FLIP-FLOPS oe1 M g & JT. NT PACKAGES FH, FN PACKAGES
wi X — 1 OCi [13 CLK 1 nc 15 nc
'TH 3STATE OUTPUT'S X o gc2 2l EN 2 _OcC2 | 14 CLKEN|| 2 OCI |16 _cLK
L4 ngh-sp.eed parailel reg:sTers with pasitive 6z (28] 3 0 |15 sa 3 o |17 CLKEN|
edge-triggered D-type flip-flops AL S a_20 |2 70 7 _1D_|i8 sa
® Non-inverting outputs 13) R § 30 |17 6Q 5 20 |19 71Q
CLKEN mh G1 6 4D |18 _5Q 6 0 |20 6o
CLK —p 1C2 7 sD (19 4Q 7 4D [21 sQ
. (3) 1 (22) 8 60 |20 30 8 nc |22 nc
1D ———2D0 b V }=——1Q 5 55 [21 2 5 50 |23 4a
3 SN54AS825 (JT,FH) 2D @ __ 1421 5q g 8D | 22 1Q 10 60 |24 3Q
SN74AS825 (NT,FN) ap '8t 200 34 (71 TR |23 ©ocs |70 |25 20
4D (6) I (19) 40 [12_oND[24 vee [[12_80 [26 10
) 7 (18) 13 CR {271 033
= 50 —— sQ 74 GND |28 Vec
o 6D (8} (17) 60
Q. (9 (16)
c 70 7Q
P gp 10 (15) 80
~+*
Q 826 logic symbolt pin assignments
o 8-BIT BUS INTERFACE FLIP-FLOPS ac el & STATPACKAGES IR FACKATES
nc nc
(1 WITH 3-STATE OUTPUTS ocz 2 EN 2 Oc2 |14 CIKEN|| 2 Bci [18_CLK
® High-speed parallel registers with positive oc3 B 316 |15 80 3 0c2 [17 CLKEN
edge-triggered D-type flip-flops cLr VU 4 0 |16 710 4 10 j18 sa
® [nverting outputs P CLR (14) R 5 3D 17 6Q 5 2D 19 70
CLKEN ﬁm G1 6 _4b |18 sa 6 30 |20 ea
CLK ——b 102 7 50 119 4Q 7 4D (21 sa
_ @ 2L L (22) g 60 |20 3a 8 nc 22 nc
SN54AS825 (JT,FH) 10 ——-Bw 20 b © ™21 12 9 70 |21 20 9 5D |23 4Q
5 2! TN | —<_-2Q [0 85 |22 1w 10 60 |24 30
SN74AS825 (NT,FN) 20 -
35 5 (20) 3q 11 Cin |23 063 |[11__76 |25 20
= {6) (19) aq [12_GND|24 Vec 12 80 26 1a
49 ) ‘ . (18) 13 CLR |27 OC3
5D sa 74 GND |28 Vge
65 8) r~ 47) 6o
75 9~ {16) 59
8b (101 (15) 8Q
t Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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PRODUCT GUIDE

832 logic symbolt pin assignments
(1) FH,FN PACKAGES J,N PACKAGES
- 1A >1 .
HEX 2-INPUT OR DRIVERS - P T A T T A T
(@) 2 18 [12 4A 2 1B |12 4A
typical performance 2A (5) ' _(_stv 31y 1348 3w 13 48
28 ) a4 2A |14 5Y 4 _2A |14 sY
LOW- | HIGH. 3= © . 5 28 |15 5A |[ 5 28 |15 5A
TvPE LEVEL | LEVEL | . 1POWER/ a8 — 5 2v |16 58 5 2v | 15 5B
OUTPUT | OUTPUT GATE a2 an 7 3a |17 ev T 3a |17 6y
CURRENT| CURRENT PSITEN | | — ay s 35 |18 6A s 38 |15 oA
SN54ALS832| 12mA | —12mA | 4ns | 53mw SA_-—HS) . o v |15 68 s 3v | i e
SN74ALS832[ 24mA | —15mA | 4ns [53mwW -—‘—“6) 5y 7o GND |20 Vee|[7o onD| 20 veo
SN54AS832A]  40mA | —40mA | 3ns [ 17mw 58
SN74AS832A| 4BmA | —48mA | 3ns | 17mw WL (17)
- (19) ——6Y
SN54ALS832 {J,FH) SN74ALS832 (N,FN)
SN54AS832A (J,FH) SN74AS832A (N,FN) . .
positive logic: Y = A+B
841 logic symbalt pin assignments
10-BIT BUS INTERFACE D-TYPE oc m EN JT, NT PACKAGES FH, FN PACKAGES
LATCHES WITH 3-STATE OUTPUTS PRI P 1 oc js ¢ 1ooe
2 1D |1a 10al|l 2 O¢
© High. _ ) R
High-speed parallel latches — noninverting 1D (2) TR > 23) 1 FREET) 5 oa 3 70
R transparent 2D {3) (22} 20 4 30 [16 8Q 4 20
1 3p -4 21 .4 5 4D |17 70 5 30D
SN54AS841 (T, FH) SN74AS841 (NT, FN) e 20 oo s 50 118 s | 5 a0
(6) (19} 7 6D 19 5Q 7 50
80— ren sa 8 70 | 20 40 || 8 nc
SDT e 6Q 9 8D |21 30Q 9 6D
70 ———— 70 10 9D |22 20 {10 7D
ap 9| (16)_gq 11 10D | 23 1a || 11 80
9p 19 __|] 15 g [12 GnD| 24 vgel[12 90 |26 20 Q
10011 (14 100 13 10D |27 1Q E
14 GND| 28 Vee 3
-t
Q
842 ' pinass 3
logic symbol t pin assignments o]
10-BIT BUS INTERFACE D-TYPE 5e It - JT, NT PACKAGES FH, FN PACKAGES E
N —
LATCHES WITH 3-STATE OUTPUTS PTET o 1 oc i3 ¢ 1 e |15 ne o.
® High-speed paralle! latches — inverting 2 2 12; :4 ;?JO 2 ?‘,‘; 16 ::Q
transparent 1D D b v (23) 1Q 3 s 3 10 117 10
25 (3) 22) 50 4 3 |16 80 4 20 [18 90
__5(4, 2N 5 45 |17 70 5 30 |19 sa
SN54AS842 (JT, FH) SN74AS842 (NT, FN) 32?5 = 3a s 50 | 18 o0 e 45 |20 7a
4DG—I> 4Q 7 60 | 19 sQ 7 5D 21 6Q
5518~ a9 gq 8 70 |20 4a || 8 m |22 nc
65 2L~ 18) e 5 80 |21 30 |[ 9 & [23 50
76 8) an .4 10 9D 22 2Q |[10 7D 24 4Q
081 o] I K L B LN ML
op 10! (5)_qq cc )
NTTY) a8 13100 [ 27 10
100 ——=] 100 14 GND| 28 Vge
t Pin numbers shown on logic symbols are for J, JT, N, NT packages only.
nc — no internal connection.
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PRODUCT GUIDE

843 logic symbott pin assignments
9-BIT BUS INTERFACE D-TYPE (1 -
LATCHES WITH 3-STATE OUTPUTS ocC W EN JT, NT PACKAGES FH, FN PACKAGES
. CLR — R 1_0C [13 ¢ 1 nc 15 nc
© High-speed parallel latches — noninverting FRE (14)[ s N 2 1D |14 PRE|| 2 OC |16 ¢
transparent c (13) 3__20 15 9Q 3 1D 17 _PRE
C1 - 4 a0 |16 82 |[ 4 20 [18 oea
SN54AS843 (JT, FH)  SN74AS943(NT,FN) 1p 2__rip < 123 ;o [s e [v 70 ][s 3o (19 sa
20 (3) (22) 6 5D [ 18 6Q 6 4D |20 70
() . 21 20 7 6D |19 sQ 7 5D | 21 6Q
3D 3Q 8 70 | 20 aQ 8 nc |22 nc
4D -(—L (20) a0 9 8D 21 30 9 6D 23 50
5p {6l 1 19) 5Q 10 90 [ 22 20 |[10 70 [24 4a
s ) {18) 6 11 CLR| 23 10 ||11_sb |25 3a
7D {8) 17) 12 GND| 24 Vgel|t12 9D 26 20
9 o 1@ 13_Ctn | 27 10
8D —— 8Q 14 GND| 28 Vgc
9D {10) 1 (15) sa
844 logic symbolt pin assignments
9-BIT BUS INTERFACE D-TYPE o
LATCHES WITH 3-STATE OUTPUTS oc | EN JT, NT PACKAGES FH, FN PACKAGES
° R . PRE an s 1 oc 13 _C 1 nc 15 nc
High-speed parallel latches — inverting ] {14) R2 > 1o 14 CiRll 2 o¢ |16 ¢C
transparent c 3 3 20 |15 9a || 3 1D |17 CLR
.161 | a_ 30 |16 sa 4 20 |18 9Q
SN54AS844 (JT, FH) SN74AS844 (NT,FN) ;5 (2) D5 (23) 10 s _ab |17 _7Q 5 30 |19 8Q
25 (3) ~ (22) 6_sD_| 18 sQ 6 40 |20 70
e — (4) ('2'” ;g 7 e? 19 5Q 7 5D |21 6Q
3 30 —h(s) %) 8 70 |20 40 |[ 8 nc |22 nc
4D —r —— 4a 9 8D | 21_30Q 9 6D |23 sQ
! 55 16l | (19) oy [fo_ob [22 20 |[16 70 [2a a0
6D 7) (18) 11 PRE | 23 _1Q |[11 8D |25 30
pY = (8) (17) 6a 12 GND| 24 vecl{12 90 [26 20
3 7D ] : 16) 7Q 13 PRE | 27 10
8D -~ Q 14_GND | 28V,
g_ o5 . 110, 15 oq £e
Q
-t
845 logic symbolt pin assignments
= '
o 8-BIT BUS INTERFACE D-TYPE oci [ & JT,NT PACKAGES FH, FN PACKAGES
[¢) LATCHES WITH 3-STATE OUTPUTS 2 e T oci] 13 ¢ T e 115 ne
® High-speed parallel latches — noninverting ocz (23) 2 ©OC2 |14 PRE|| 2 OCi |16 C
transparent 0C3 I 3 1D |15 s8Q 3 0OC2 |17 PRE
’ pre U =0 4 20 |16 70 |[ 4 1D |18 sQ
SNS4ASB45 (JT,FH)  SN74ASB4S (NT,FN) CLR SilbNlgp 5 3 [ ea|fs 2 L1070
(13) c1 6 4D | 18 s5Q 6 30 |20 sQ
¢ L 750 |19 aa |[ 7 40 |21 s0
{3) (22) 8 60 |20 3Q 8 nc |22 nc
10
© (4) 1 D2V (21) 20 9 70 [ 21 20 9 sD |23 4Q
20 ) (20) to_8p [22 10 }[10 60 [2¢ 30
3D 3 11 CLR | 23 0OC3||11_70 |25 20
4D 1) 19 4Q 12 GND| 24 Vgcf|12 8D 26 1Q
5D ) 18} oo 13 CLR | 27 _0C3
6D {8) 7) ¢a 14 GND | 28 vee
0@ (18) 49
aD {10) (15) 8a
t Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
v
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PROBUCT GUIDE

846 logic symbolt pin assignments
8-BIT BUS INTERFACE D-TYPE G ) I & JT, NT PACKAGES FH, FN PACKAGES
LATCHES WITH 3-STATE OUTPUTS — (2} 1 0Ct 113 € JP 1 one 315 ne
ocz — EN 2 0c2 |14 CLR|[ 2 001 |16 ¢C
® High-speed parallel latches — inverting 503 B ] 3 16 |15 8a || 3 0Oc2 |17 CLA
transparent PRE 04 Is7 4 20 [18 70 4 10 [18 80
—= 11 5 30 [17 ea 5 20 (19 1Q
CLR —1I={ R b 50 3
SN54AS846 (JT, FH) SN74AS846 (NT, FN) (13) 6 4D |18 6 30 (20 6a
c —jc1 7_sb |19 4Q 7_ap_ |21 sa
. 2 C =
- (3) {22) 8 6D 20 30 8 nc 22 nc
f=m i D ZV‘mm 9 70 |2r 20 |[ 2 0 |2 40
20 —I 2a 108D |22 1a |f10 60 |24 3Q
35 5L 1__(20) .0 11 PRE |23 OC3|{11 10 |2 20
a5 (6) (19) aa 12 GND|24 vecf{12 80 |26 10
s 13 P 27 0C3
55 2 18 5q T4_GND | 28 V.
= (8) (17) cc
6D 6Q
75 (LN (16) 70
SN, 18) o
850, 851 pin assignments
. JD, N PACKAGES FH, FN PACKAGES
1OF 16 DATA SELECTORS/MULTIPLEXERS 1 E7 15 D 1 E7 15 D
2 E6 16 C 2 E6 16 C
© Registered select lines (850) 3__E5 17 B 3__E5 v _ 8B
© Latched select lines (851) 4 E4 A L R L B
© 4 ns data to output 5_Es LI s & 9 Y
© 7 nsclock to output s _E2 0 €15 s & 20 E15
7 € 21 B4 7 El 21 E4
° - —
Three-state outputs controls for both T Fo CEEE FRE) R G
outputs 5 GY/GY| 23 E12 | 9 GvAv| 2 B2 3
. . 10 GIG 24 EN 10 G/G 24 EN
SN54AS850 (4D, FH) SN74AS850 (N, FN) 11 GW 25 E0 [ Gw 25 EI0
SN54AS851 (JD, FH) SN74AS851 (N, FN) 12 CK/GL| 26 E9 12 CK/GL | 26 E9
13 W 27 E8 13 W 27 E8 _8
logic symbolt ‘AS850 togic symbolt ‘AS851 14 _GNO 28 Vec)|14 GND |28 vee —
=
MUX MUX
shontez AL NPT} 0
[FAUNN PN &v {80 ] 20en21 -
ow 1L o0enz2 ow 1 Jo0enz2 1)
cLK ((::—’>c23 §E-:—'2"A c23 =
so8 12300 so 8 {2300 T
(17) ° (a7) °
$1 - §1 = o
(16) G— (16) G —
e 15 25 15 >
53132303 s3-0 2303 . [«
Do 0 po——o
19
o1 (:’)’ 1 z1vﬂv D1 ((;: 1 nv—-i-’—v
D2 G 2 DZEP—' 2
D3—13 D3 3
PAypCIa paddl l4
3 (13} (3) 13)
S w
os-o—15 229 w D5 18 22,
TN M AT
o7 on |’ el
T LT
D9 9 D9 -—‘ 9
o Z-11 Ao
L o1 s 1!
D127 —12 p12 oo —12
13 13
D13 51y D135
ARSTT T I ARTTTIN B4
D15 15 D15 ——15
t Pin numbers shown on logic symbols are for JD, JT, N, and NT packages only.
.nc — no internal connection.
INSTREGENTS 3185
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PRODUCT GUIDE

852 logic symbol? pin assignments
8-BIT UNIVERSAL oM . [PORT CONTROLLER] JT,NT PACKAGES FH,FN PACKAGES
150 |13 o8 1 nc |15 nc
TRANSCEIVER/PORT a2 end
CONTROLLERS 2B _1, e 2 s1 |14 B8 2 s0 |16 a8
ek 23 2 o cromn 3 52 |15 B7 3 S1 |17 B8
® g selectable transceivert/port 4 rl - 4 A1 [16 86 4 s2 [18 B7
functions 2 >1 =0 > 5 A2 |17 BS 5 Al 19 B6
® 3state buffer-type outputs SERIN 15 z11 11-r{4/5/6) 10D 21 6 A3 [18 B4 6 A2 [20 BS
: B H Al z12 124 (0/2) 10D 0/1/4W B1 7 A4 19 B3 7 A3 21 B4
dnve. bus Imes' directly ¢ 't Ry Lo Ss 2 .
® 24-pin 300-mil package -|3l1[5)13-L(|/3)|OD +2 8 A5 |20 B2 8 nc |22 nc
4143 4218 9 A6 [21 81 9 A4 [23 B3
SN54AS852 (JT,FH) (5) >1 =0 > (20) 10 A7 |22 SERIN[|[10 A5 |24 82
SN74AS852 (NT,FN) e O SN I, DT 4+ [T As 23 clk |[1 As |5 a1
[VQrars) T
Lot 117 100 [, 12 GND|[24 Vge ({12 A7 (26 SERIN
) 4z 13 A8 [27 cCLK
3%4—»— 4—»::—::53 14 GND|28 Vo
Ad l«a')" G
AS o] .4.;"_6755
as2ley ] [eslts
a7 L0y PIGLIFY)
“n >1 1=0 >1 1)
A8 233 334-(0/2) 10D 0/2/8}DR7 |
vquam as-fors 234 .
: +3a(1/5) 3a311/3) 10D +2 asf—2 og
4-35.3 <235
For further information, contact the factory.
3 856 lagic symbol" pin assignments
8-BIT UNIVERSAL ™ [PORT CONTROLLER] J. N PACKAGES FH, FN PACKAGES
(=] 1 OEB |13 Q8 1 nc 15 nc
o) TRANSCEIVER/PORT OEB o= EN3 = OEB
- CONTROLLERS OEA = EN4 2 OFEA |14 B8 2 OB |16 Q8
Qo MODE Mo 3 MODE| 15 B7 || 3 OEA [17 B8
M1
. 8 B7
g— ® 8 selectable transceiver/port  crx ‘23! 52 210005 : 2; :3 22 ; ":?DE :9 =
functions . | 1 r
Q 6 A3 |18 B4 6 A2 |20 B5
[ ] -t - >1 1=0
~ grs'\‘/:tli::lfifne;sz:?:;:l‘pms seni Sz 64150 7 Aa |19 B3 ||7 A3 |21 B4
G . 21|;- 300-mil pack Ve Al "E:” 71050 n 8 A5 |20 B2 || 8 nc |22 nc
c pin S pactas [V 3DUI—9e=81 535 |21 81 [[9 A4 |23 B3
= 1 = 70 A7 |22 SERIN1O A5 |24 B2
o SNSAASBS6 (IT,FH) P e | T1 A8 |23 CIK |[iT A6 (25 81
(1] SN74AS856 (NT,FN) Az—m‘f” 70 10foso 20 72 GND |24 Voc |12 A7 |26 SERIN
qu.s JDV:‘*—BZ 13 A8 |27 CLK
";": :“2' T4 GND |28 Voc
a® k3 PILEIN
T o
a5 ey | BS
e 19 S8
arllllep AL Py
) >1 1=0 .
A8 228 281050
Mo { (14)
V<4 3DV:1+—B!
120 229 (13)
4301 230f———— a8
For further information, contact the factory.
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
3186 INS’I"]l;UMENTS
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PRODUCT GUIDE

857 logic symbol? pin assignments
. NT PACKAGES
HEX 2-T0-1 UNIVERSAL e
MULTIPLEXER so 1 o 2 1A |iaav
® Threestate buffer-type s1d23L 14 ¢3 3 18 15 48
(13) 4y 16 4A
outputs COM! N4 5 2A 17 S5Y
e True or complementary 3 | ENS 6 28 1868
data 7_2v 19 5A
) 3 > 8 3A 20_6Y
ENG
SN54ALS857 (T) SN74ALS857 (JTNT) 12 -
SN54AS857 (JT.FH)  SN74AS857 (NT,FN) 2 - T Es
- 1A—t 0 MUX D —
- \ 59 @ ., 12 GND |24 vco
@ ’ FH, FN PACKAGES
1B 1 1 _nc 15 nc
2 (5) 3 2 S0 16__COMP
(6) e 2Y 3 1A 17 4Y
28 @) 4 18 18_48
3ATe) (o) .y 5 1Y 19 4A
3B 6 2A 20 5Y
a8 (14) 7 28 |21 5B
45(15) ———aY 8 nc 22 nc
_.(19) “n 5 2v 23 5A
18) 5Y 10_3A 246V
5B 22) 1138 25 68
6A (20) oY 12 3Y 26 6A
et21) 13_OPER=0]27 S1
74 _GND |28 Ve
=1 _D (11)
3 6Vj————0FER=0
[+})
T
@
-
Q
=)
o
(=]
el
o
1Pin numbers shown on logic symbols are for J, JT, N, and NT packages only.
nc — no internal connection.
TExas 3-187
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PRODUCT GUIDE

866
8-BIT MAGNITUDE COMPARATORS

* Fast compare to zero
* Arithmetic and logical comparison
* Open-collector output for P=Q

SN54AS866 (JD,FH) SN74ASB66 (N,FN)

logic symbolt

COMP
= (2)
oy M (LOGIC]
M [ARITH, 2s COMP)
pe 28 P .
Po :::; i 1=0_]o
T
2 (21:
(]
P
)
[
<o
AT ’ (16)
P>Q ) > P>Q {30 o P>Q
P<a < e<a 3D P
ote 18 {3 p-af30_ Of——>=t-a
CLRQ :ﬁ;ﬁ- R
oLe ——tc2
(12)
Qo 1=0
o 2 e
o2 N0
gt
u .
6
%5 &1
a7 7

pin assignments

JO, N PACKAGES

1 QLE 15 OLE
2 UA 16 P>Qout
3 P<Qin | 17 P<Qout
4  P>Qin 18 PO
5 Q7 19 P1
& a6 20 P2
7 Q5 .21 P3
8 Q4 22 P4
5 a3 23 P5
0 Q2 24 F6
T ai 25 P7
72 . 00 26 PLE
73 P=Gout| 27 CLRQ |
14 GND 28 Vce
FH. FN PACKAGES
1_OLE 15 OLE
2 LA 16 _P>Qout
3 P<Qin |17 P<Qout
4 P>Qin |18 PO
5 Q7 19 P1
6 a6 20 P2
7 a5 21 P3
8 a4 22 Pa
9 a3 23 P5
10 a2 24 76
11 Qi 25 P?7
12 . Q0 26 PLE
13 P=Qout| 27 CLRQ
14" GND 28 Vce

3 867’ 869 logic symbol, ‘AS8671 pin assignments
CTRDIV 256
8-BIT SYNCHRONOUS so 4o\ . o T, NY PACKAGES
2 } M3 1_so |13 RCO
o BIDIRECTIONAL COUNTERS e 1.4.57=0, :j"_sxr‘co 2 s |14 CiK
= . ENT eG4 3.45CT=255 3 A |15 on
(o} e ‘ASB67 has asynchronous clear [ NEEIIP P 5 TE G
g. ® 'AS869 has synchronous clear okt ’::/"‘5"3"5‘ T3 Qf
Ripple carry output for N-bit L r 6 D 18 O
(] i PR oy {220 TF 19 ap
-~ cascading B8 21) o5 T F G
G) e Fully programmable with synchronous c. 5 .%Oc G 33 02
c counting and loading D ::: o g" T0 H |22 Ga
a: :'Ta')—— e o: 77 ENT |23 ENP
1) FUNCTION TABLE ) Q6) o0 12_GND |24 Vce
T 15)
s1 S0 FUNCTION - TN PACkAzES
logic symbol, ‘AS8691 2 50 |16 Fco |
L L Clear
W CTRADIV 256 3 81 |17 CK
L H Count Down SO-(;)—-&;} o A 78 on
H L Load E;" " 3 1,4,5CT=0 :jﬂ.m 5 B 19 Qg
T |
" v Count Up TP ) 2; 34,5CT=259] 3 E ;C'J gr
ekl _bocenasr3ass T
Supersedes table in 1987 Supplement to TTL Data Book '[.""R . o E 33 Q)
(3) L 2 2
Ao 122 as 0 F |24 G
SNG64AS867 (JT,FH) SN74AS867 (NT,FN) Bt {21 op i1 G 25 0:
SN54ASB69 (JT,FH) SN74AS869 (NT,FN) c 8 | 120) 12 _H 26 Qp
o —o2 0 s onr 27 e
: T _ng 14 GND | 28 Vcg
PR {16)
H_t10) 15) oy
tPin numbers shown on logic symbols are for JT and NT packages only.
3-188 TExas
~ INSTRUMENTS
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PRODUCT GUIDE

870 logic symbolt pin assignments
DUAL 16-8Y-4 REGISTER (N PACkAGES
[REG FILE 16 X 4]
FILES @ 2 1A0 |14 ©0@B2
1A0 3 3 1A1 15 Da83
e Each register file has individual 1A1.{3) o 3 1Az |16 DaBa
write/enable controls and 1a2-44) 1A 35 s 1a3 [17 53
address lines 1A3, ((15;) 3 ’ : ;:V :: ;';VO
® Has two 4-bit data 1/O ports 2a0 {20) 0 8 DaA1[20 2A1
®  24-pin 300-mil package ZA"_‘m PY QLR 9 DOA2|21 2A2
2A2 5 10 DOA3|22 2ZA3
SN54ASB70 (JT,FH) 2a3.8220 13 11_DOA4[23 'S1
SN74AS870 (NT,FN) sott__lcoscro ) 72 GND |24 Vic
{23) B
s1.(7)__._ C1/G11 . . FH, FN PACKAGES
s2 | C2 [Ain] 1 nc 16 nc
tEmz[Aoutl ) 2 so |16 Dpas1
s317) | c3 [Bin] 3__1A0 |17 0082
tENﬂ[Bout] 4_1A1 h8_0QB3
— (6 6 1A2 |18 DQB4
"_W_th“ 6 1A3 |20 s3
W= C5 7 W |21 W
(8) Ll 13) 8 nc 22 nc
DaA1 | z6 RAM 16 X 1 - 27 DAB1 |9 s2 [23 2A0
MUX [REG 1) MUX 10 DGAI[24 2A71
[i7DGA2[25 2A2
712 641A,0,2(1/3)4D 13DV ' [iz DGA3|26  2A3
741AT34D 1A4-28 : . [i3 paas|z7 st
ls0 slTi 4 GND |28 Vge |
RAM 16 X 1
RE
9,10 { _EZ] 9411
642A,0,2(13)5D 3
742A1,3,5D 2A+29
paaz42)_gp | ¢p-114) DOB2
paaz 10 | ¢»-115L DOB3 g
poas{llgy , . L e»-1% DaBs -
| 3
-
[&]
=]
=]
(=]
—
o
tPin numbers shown on logic symbols are for JT and NT packages only.
.~ nc — no internal connection.
. \
I TExAs 3-189
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PRODUCT GUIDE

apIno 19npoud

‘ 871 logic symbol? ) pin assignments
DUAL 16-BY-4 REGISTER [REG FILE 16 X 4] J. N PACKAGES
4 1_DA1 16 DQBI
FILES ‘“\Q'Ts:— 0 0 . 2 _DA2 |16 DQ82|
o Each register file has individual  'Alm==——] L1a 3 SO_[17 D8y
. 12 8| 4 _1A0 |18 DQBA4|
write/enable controls and 1A3. ) 3 5 1A1 |19 S3
address lines 2n0421) 6 1A2 |20 2W
® Has one 4-bit data I/O port; 2a1422) |7 142 121 240
. 2A2 8 1W |22 2a1
the other 4-bit data word has m.@__ 15 9 S2 [23 2A2
individual data inputs and 2a3.028) 13 10 QA1 |24 2A3
data outputs SD-‘%)))—‘CO/GIO :; g:: ;Z ;1\3
e 28-pin, 600-mil package S‘T ci/en 13 QA4 |27 DAd
§2 C2 [Ain) 74 _GND {28 Vg
SN54AS871 (J,FH) EN12 [Aout]
SN74AS871 (N,FN) 5319 €3 [Bin] FH, FN PACKAGES
oy~ Bout PRV R
;gw- c4 3 S0 |17 bas3
— C5 4 1A0 |18 DQB4
oa1_t1) 1 £ 1s) 5 1A1 |19 53
—26 RAM 16X 1 27 DQB1 6 1AZ |20 2w
MUX [REG1) MUX 7 1A3 |21 2A0
(10) B W |22 2A1
Aty q12 641A3.:2(1/314D 13pY o 52 125 2A2
7341A134D 1a4- 28 10 QAT |24 2A3
48,10 8411 i1 QA2 [25 s1
RAM 16 X 1 12 QA3 |26 DA3
010 [REG 2] ol 13 QA4 [27 DA4
. 74 _GND [28_Vce
64-2A,0,2(1/3)5D
3 74241350  2A{ 279
paz{2) (16)
oaz_{11) +4-p—— DQB2
DA3_{26) | : (7
paBs3
a3 112 ¢ fp——D0B3
Das (27| (18 pags
aas 13) 4 | <
1 Pin numbers shown on logic symbols are for J and N packages only,
n¢ - no internal connection,
3.190 Texas
v INSTRUMENTS
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PRODUCT GUIDE

873 logic symbol? pin assignments
15642 _~prn JT, NT PACKAGES
DUAL 4-BIT D-TYPE LATCHES 1c (23) c1 1_1CLR[13  2TLR
== (1) 2 _10C 2C
e Three-state buffer-type outputs 1CLR : E 3 :m :: Ty
drive bus lines directly TS MU ey~ 122) 10 & 702 [16_ 203
e Each 4-bit word has enable, 1024 @) 0, 5 103 |17 202
clear, and output control 103———(5) | (20 1Q3 S 103 118 24
: ©) 19 7 201 [19 104
inputs 104——— 14 8 202 (20 1Q3
. N N 9 203 [21 102
typical performance ‘ Zo—cﬁb‘gn 70 204 |32 a7
TYPE | CLEAR| OUTPUT | DELAY | POWER I LI A 1120 |23 1C
sl | 12_GND |24 Vgc
'ALS873] LOW Q 11ns |67.5 mW ZCLR—b"_i -
‘AS873 | LOW Q 4.5 ns | 368 mW o= __fip SRR 118 09 FH, FN PACKAGES
(8) (17) 1 nc |15 nc
202 (9) (16) 202 2 1CIR|16 2CIR
SNS4ALS873(JT,FH) SN74ALS873 (NT,FN) ZD3T Tzoa 3 10C |17 2C
SN54AS873 (JT,FH) SN74AS873 (NT,FN) 204 —— —————204 4 1Dl |18 204
5 102 |19 203
6 1D3 |20 202
7 10¢ |21 201
8 nc 22 nc
9 2Dt (23 104
o202 (24 103
11203 |25 102
12 2D4 {26 101
13 20C |27 1C
14 GNO |28 Vce
874 logic symbol? pin assignments 3
DUAL 4-BIT D-TYPE EDGE- 15c-2_mfey JT. NTPACKAGES )
,CLKLM;, 1 1CIR[13  2CIR
TRIGGERED FLIP-FLOPS
e (1) 2 _10C [14 201K )
. 1CLR——R
® Three-state buffer-type outputs N @ - - 22 3 101 |15 204 -
e Each 4-bit word has clock, clear, ) ety > Y -—Hlm ; :g; :S ig: '3
and output control inputs 1D2‘-(5)—— 20 12 8 104 |18 za1 (O]
typical performance 103 o) | 7 201 [19 104
" tpa—l ——2 104 5 207 [20 133 °
DATA TIMES . m 9 208121 1@z, 3
SET- 206 ) e EN 10204 |22 101 -
TYPE FREQ | POWER HOLD as) 11_20C [23 1CLK o
UP 2CLK p c1 12 GND [24 v
fon; PRLEIN R cC L ]
SN54ALS874 | 50 MHz |86.7 mW [10nst] 4nsi| 2% 5 c o
SN74ALS874 | 50 MHz |86.7 mW |10 ns!| 4 nsl 201 ::: 5D v%zm -1 FHPACKAGES
SN54AS874 | 175 MHz | 466 mwW | 5 nsi| 1 nst 202— -] e 222 2 1CkR|1e_2CIR
SN54AS874 | 175 MHz [ 466 mW | 4 nst| 1 ns! 3—rss gy 293 3_10C |17 201K
204 b——— 204 4 1D1 |18 204
1 Rising edge of clock pulse 5 1D2 |19 203
6 1D3 |20 202
SN54ALS874 (JT,FH) SN74ALS874 (NT,FN) 7 104 [21 201
SN54AS874 (JT,FH) SN74AS874 (NT,FN) 8 nc |22 nc
: : 9 201 [23 104
70202 |24 103
17 203 |25 102
12204 [26 101
13 20C [27 1CLK
14_GND |28 Vcc
tPin numbers shown on logic symbols are for JT and NT packages only.
nc - no internal cannection.
I TExas 3.191
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PRODUCT GUIDE

w

apIng 1onpoid

876 logic sy!nbolf . pin assignments
. (2) =
—_—
DUAL 4-BIT D-TYPE EDGE- "‘;‘iﬁ e 521 [T NTPACKAGES |
TRIGGERED FLIP-FLOPS “PRE (LIS Fs 3 10C |14 20iK
WITH INVERTED OUTPUTS @ 4 £ (2 3 _1D1 |15 204
® Three-state buffer-type outputs 01 -2 m D> v o 1o : :g; :: 25:
drive bus lines directly 102 ©) 20 :g: s o4 (18 381
e Each 4-bit word has own clock, 103 (6) 19) .= 7 201 [19 1G4
i D4 104 8 202 [20 103
preset, and output control inputs T e
— (1) 22 =
typical performance 20C [ EN 10 204 |22 101
2oLk 14 1 T1__20C [23 10K
DATA TIMES e 13 I 12__GND |24 Vcc
SET- L -
TYPE FREQ | POWER | " | HOLD 201 ‘(7' [6 & v ::3: 26 _FH. PN PACKAGES
8) - nc nc
2D2 2 > 1FREl16  2PRE |
SN54ALS876 | 50 MHz [86.7 mW | 10 nst | 4 nst 203 @ 16 os ; :z_'f 16 Zcﬁi
SN74ALS876 | 50 MHz |86.7 mW | 10 nst | O ns! PRSI 15! 3 PRI Cramerry
SN54AS876 | 175 MHz | 470 mW | 5 ns!| 1 nsl s 102 |19 243
SN74AS876 | 175 MHz | 470 mW | 4 ns! | 1 ns! s :gi i:’ ;gf
7
t Rising edge of clock pulse 8 nc |22 nc
9 201 |23 104
SN54ALS876 (JT,FH) SN74ALS876 (NT,FN) 0 202 |24 103
SN54AS876 (JT,FH) SN74AS876 (NT,FN) ; isi ZZ :gf
h3 ™ 20C |27 1CLK
14 GND 28 vce
877 logic symbolt pin assignments
[PORT CONTROLLER] JT. NT PACKAGES FH, FN PACKAGES
8-BIT UNIVERSAL s“—g’, o 1 s0 [13_a8 (|1 _nc |15 nc
TRANSCEIVER/PORT :;13)_ NG SRGE 2 st |14 B8 2 so_|16_Q8
e [
9 plassiel— 3 S2 [15 B7 3~ s1_[17 es
CONTROLLERS ok @ lzg  oEciomm 4 Al |16 B6 ||4 52 |18 87
e 8 selectable transceiver/port - 1 r L 5§ A2 |17 BS 5 Al [19 B6
. =0 >
i i
e 3-state buffer-type outputs A‘-Qt 212 123(0/21100 (0727813 m‘»—au
N Qs 79 P 8 A5 |20 B2 8 nc |22 nc
drive bus lines directly 131 13d0/3100 2/4 9 A6 [21 BI1 9 A4 |23 B3
® 24-pin 300-mil package F14(3/5) 214 10 A7 |22 SERN[[i0 A5 |24 B2
. s -1 o (wnm"’o (012/>41)1>V @) 11 AB [23 CLK [[11T A6 [25 B1
H ""E I :r"' 1 ND [ 24V, 12 A7 |26 SERIN
SNMASSW(*TT'ZN)) [vanss! ) A 2 oP I e 12 a8 |27 K
SN74AS877 (NT, 4161 tedtanoo 42a
® +17(3/5) +217 ) 14 GND |28 Vcc
M-F:-*’. s
:: ® s l' a7 o
9) (15155
5% ¢ o}
:7 o) s o
—— ] 87
Ay ! {0/2y - Z‘xbv:I«o—"" 88
33 33+4{0/2110D 072
vQ/3ms 3340 234] .
FYRIEE LV 2. sp——lo8
35(3/5) 235
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no intemal connection.
3-192 I TEXAS
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PRODUCT GUIDE

878 logic symbol, ‘ALS878, ‘AS8781 pin assignments
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 1&-‘&—)& En ST T PACKAGES
) : 1_1CLR]13_ 2C|
© Three-state buffer-type outputs 1CLKT>C1 Rt e 2ctz
. 1ICLR——D1R .
© Each 4-bit word has clock, clear, L, I 3 1D1 |15 204
and output centrol inputs 1013 D D viun 4 _1D2 |16 203
. (4) 21 5 1D3 {17 2Q2
typical performance 1DZT 20 102 6 104 [18 201
DATA TIMES 1D —( 1Q3 7 2DV [19 104
TYPE FREQ | POWER 1048 —U 4qq 8202 20 103
SET-UP | HOLD 9 203 [21_1Q2
SN64ALS878 |50 MHz[86.7 mW | 10 nst | 4 nst — (1) 170 204 |22 101
e
SN74ALSB78 |50 MHz|86.7 mW _| 10 nst | O nst T 7T 26¢ |23 10
SN54AS878 [175 MHz| 463 mW | 3 nst | 3nst LK =] pci 12_GND |24 Vee
SN74AS878 [175 MHz| 463mW | 2nsf | 2nst 2CCR——>1R i
- | C (8 FH, FN PACKAGES
tRising edge of clock pulse 201 b D v 201 1 nc [15 nc
_SN54ALS878 (JT,FH) SN74ALS878 (NT.FN) 20280 L 7) o0 2 ICR[16_20R
SN54AS878 (JT,FH) SN74AS878 (NT,FN) 203~} | a8 . 3 10C [17_20K
(10) (15) 4 101 |18 204
204 204 5 1D2 [19 203
6 . 1D3 |20 2Q2
7 1D4 |21 2a1
8 nc 22 nc
9 2D1 |23 104
10 2D2 [24 103
11 203 |25 102
12 2D4 |26 101
13 20C [27 1CIK
74__GND |28 Vce
879 logic symbol, ‘ALS879, ‘AS8791 pin assignments
. DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 10C @2 _ EN JT, NT PACKAGES
WITH INVERTED OUTPUTS 1CLK .___'(213’ b1 ; 13—2“ : s §2t2 )
@ Three state buffer-type outputs 1CLR ———I41R 3 Tor s 254 E
m | r
© Each 4-bit word has clock, clear, 101 R TS (22) 151 4 102 [16 z§3 =
and output control inputs. o2 4| 21 - 5 103 |17 202 (U]
. (5) (20) = 6 1D4 {18 2Q1
typical performance 103 | 1Q3 7 2D1 {19 104 t;
CATATIVES 104 18 b (19 154 8 207 |20 143 S
TYPE FREQ | POWER 9 2D3 [21 1Q2 -
SET-UP | HOLD 2o¢ an . 10 204 [22 101 o
SN54ALS879 | 50 MHz [86.7 mW | 10 nst | 4 nst a) EN 11 20C |23 1CLK et
SN74ALS879[ 50 MHz[86.7 mW | 10 nsf | O nsf ALK ———p 1 12 GND | 24 Vcg a.
= 13) p
SN54AS879 [175 MHz| 470 mW 3nst [ 3nst 2CLR 1R
SN74AS879 175 MHz| 470 mW | 2nst | 2nst o 1 L s . FH. FN PACKAGES
- 201 b D © 201 1 _nc_ 115 nc
tRising edge of clock pulse 248 F 17) 202 2 1CIR{ 18 2CLR
SN54ALS879 (JT,FH) SN74ALS879 (NT,FN} 203 (9 (e - 3 10C [17 2CLK
L 203
SN54AS879 (JT,FH) SN74AS879 (NT,FN) 204 (10) 1 (15) 282 4 101 |18 204
5 1D2 )19 2a3
6 103 {20 2G2
7 1D4f{21 201
8 nc 22 nc
9 201 |23 104
10 202 |24 103
1 203 |25 102
12 2D4 )26 1Q1
13 20C |27 1CLK
4 GND| 28 Vcc
1Pin numbers shown on logic symboals are for JT and NT packages only.
nc — no internal connection.
I Texas 3-193
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8 8 0 logic symbolt pin assignments
\ .
DUAL 4-BIT D-TYPE LATCHES 10C m_b‘EN JT, NT PACKAGES || FH, FN PACKAGES
WITH INVERTED OUTPUTS 1B, 1_APRE[13 2PAE[[ 1 ne 15 ne _
PRE (LIS s 2 10C [14 2C 2 1PRE|16  2PRE
e Three-state buffer-type outputs @ r 22) 3 D1 f15 284443 10C [17 2c
drive bus lines directly 1Dl =——1D D © 101 4 102 |16 2031} 4 1D1 118 20¢
102 (4) 21) — 5 103 [17 202|| 5 102 {19 2@3
® Each 4-bit word has enable, (5) 20) |92 6 104 [18 2G1]| 8 103 J20 2Q2
preset, and output control 103 -5 >—'“9) 103 [75p7 [19 1G4 || 7 104 |21 201
; 104 1G4 8 202 |20 10G3]| 8 nc_ |22 nc
nputs 9 203 [21 1GZ|| 9 201 [23 104
typical performance PrTRAALIN N e 10204 {22 101 |[10_2D2 |24 143
2¢ (14) - 11 20C {23 1C |[11 203 [25 1Q2
TYPE | OUTPUT | DELAY | POWER T E S I 12 GND |24 Vvecli2 2% 26 '2'
- — 13 20C |27 1
'ALS880 Q 11.5ns | 88 mW @ 1 r 18) — "4 GnD [28 Ve
) 2D1 D D Y 21
SN54ALS880(JT,FH) SN74ALS880 (NT,FN) 2D2 :g, 17) 202
SN54AS880 (JT,FH) SN74AS880 (NT,FN) 203 #_ 118 J8s
204 {15) 234
881 logic symbolt pin assignments
ARITHMETIC LOGIC UNITS/ () ALY —JT,NT PACKAGES |
FUNCTION GENERATORS so e [ RN
, s1 ©0...15 cop~1LF R
® 4-bit ALU’s/Function — 3 s3 15
sod8 ] 2 (...1sicopilllg I BT
Generators N
s3 (3) 6(P=0) O (14) a-g 5 S1 17 G
® Same operating modes as @ (16} S0 18 B3
‘AS181A, "S181A expanded to M 4 ©0...15) cOf——Cm4 7 Cn | 19 A3
) ] LU P 8 M 20_B2
include status register checks n
9 To 21 A2
. — I o F1 22 B1
) ical performance Ao el 1 F2 23 A1
- fyeieal® . 4] SMUE ) 72 _GND | 24 Vcc
(o] Boﬂao
a . CARRY 16-BIT TOTAL | 23) TN PACKAGES
c TYPE | TiME | ADD TIME | POWER | A1 i i2) . (10 P I PACKAGE:
5] "ASBB1A| 7.5ns | 20ns | 660 mW §1.‘._2:.:>g I I T
2N ) 3_AO 17 _A-8
O |svosasssia uTEH A2 P (al L - S
B2l20d0
c SN74AS881A (NT,FN) 5 S2 19 Cp+q
o e AL o "3 - 6 51 70 T?
| ~———F3 7 S0 21 863
(4] B3 a 8 nc 22 nc
9 C, 23_A3
10 M 24_B2
11 FO 25 A2
12 F1 26 B1
13 72 27 A1
14 GND | 28 Vo
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection. )
3-194 I TEXAS
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PRODUCT GUIDE

882 logic symbol® pin assignments
32-BIT LOOK-AHEAD CPG JT. NT PACKAGES FH, FN PACKAGES
1 Cn 13 G4 1 nc 15 nc
CARRY GENERATORS Cn :;: cl (2 Go 14_Pa 2 Co 18G4
e Directly compatible with POT)—D cPo 3P0 15 gs i E;g :; ':_3“5
Go.l . 4 Gl 16 P5 P
‘AS181, ‘AS881, and e m jcGo = SRy 5 75
'S181 ALU's P1 ____hm [cP1 6 Cnsg | 18 G6 6 P1 20 Cp424
. E‘T“CG' © 7 G2 19 76 7 Cnss | 21 O6
typical performance P28 __edcp2 corll & ___Cnis 8 P2 20 G7 8 nc 22 nc
527 __dce2 563 |21 77 T8z |23 76
TYPE CARRY | TOTAL B 10) e Jce3 co3 (11) Cn+16 10 P3 22 Cpn+32|[10 B2 24 G7
TIME | POWER G319 _rlcas 11 Cn+16] 23 nc 11 G3 25 F7
'AS882 | 8ns  [325mw pa 14 _lces cosl U7 Cnizq [1Z_GND 23 vec [[12 ¥3 26 Cn+32
=4 413) 13 Cn+1s| 27 nc
G4 =l CGa
SN54AS882 (JT,FH) s (16) b5 o7 22) oz 14 GND 28 Vo
SN74AS882 (NT,FN) a8 _lces
Pe 19 . lcee
EGL CG6
77 21 _ndcer
67129 _dcar
8 8 5 logic symbolf pin assignments
8-BIT MAGNITUDE COMP J‘; NT PACKAGES FH, FN PACKAGES
‘ 1 L/ 13  P>Qout 1 nc 15 nc
COMPARATORS L/A il M [LoGIC) 2 P<Qin | 14 P<Qout|{ 2 WA 16 P>Qout
hoice of logi . . EM[ARITH,Z:COMP] - [3 Pan [15 PO 3 P<Qin [ 17 P<Qout ')
® Choice of logical or arithmetic PLE (23) 1 2 a7 6 Pl 2 P>an | 18 PO o]
comparisons . | 5 Q6 17 P2 5 Q7 19 P1 v—
® Latchable P input ports; - 418 F5 0 Jo § a5 18_P3 § a6 20 P2 =
l p1_(16) 7 G4 [ 705 31 P3 (&)
power clear p2 (17) 5 a3 20 P5 8 e 27 no -
SN54ASEES T FH) p3_018) 9 a2 21_P6 9 as 23 P4 7]
. T [ 10 Q1 22 P7 10 Q3 24 PS5 :
[ AL 11 Qo 23 PLE 11 a2 26 PB
SN74AS885 (NT.FN} p5._{20) 12 GND | 24 Vco 12 at 26 P7 -8
' ps_{21) | 13_0a0 27__PLE —
p7 _{22) 7 ) 14 GND 28 Voo [~
a3 IS p>a {131 _psa
p<ca__{2} < p<a (4) _ pca
ao_ 11} 0
a1 {10}
aqz__tol
(8
Q3 ——— Q
a0
as__16)
as__15)
a7 A 1,
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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888, 889 : pin assignments
8-BIT PROCESSOR SLICES 1D PACKAGE

® STL-AS technology

® Parallel 8-bit ALU with expansion inputs and
outputs

13 arithmetic and logic functions

8 conditional shifts (single and double length)

9 instructions that manipulate bytes

4 instructions that manipulate bits

Add and subtract immediate instructions

Absolute value instruction

Signed magnitude to/from 2's complement
conversion -

Polynomial code accumulation (CRC, FIRE,
Computer Generated, etc.)

Single- and double-length normalize

Select functions

Signed and unsigned divides with overflow
detection; input does not need to be
prescaled

Signed, mixed, and unsigned multiples

Three-operand, 16-word register file

Full carry look ahead support

Sign, carry out, overflow, and zero-detect
status capabilities

® Excess-3 BCD arithmetic

~ N IR 1R £O N a0
'C

% G

SN54AS888 (JD) SN74As888 (JD)
SN54AS889 (FN) SN74AS889 (FN) o

functional block diagram

'AS888 . "AS889

. .
__Q— <Jcaco < c3c0

———Cpwe 6Bx8 L Owe
ek REGISTER FILE A éx

. .

A340 > —<2 8380 3.0 C> 6380

x
REGISTER FILE

—~Zoes . — oke
° :—lﬁ L) 8 : L B
- 0B7.0B0 ol
oarR0 B3-S4 = oA7080 ZH—— .

€8 ~—<7] EBO
AMUX Mox
a D__L v swox/ b

aping jonpold KN

ea o—}
GN D
PIOVR <—
Creg <—

~ Cn Cn
2er0 E9—

€3 5100

F €2 5100

o
~&3 aioo 5107 B3 ALY Mo —g3 0100
SwiFTeR SHIFTER

5107 E3—

ma
SHIFTER
Qo? 3

107

pep >—

MQ ™Ma
REGISTER [ REGISTER

ss¢ B N

110
oeY Co——1

vivo SELY vIve
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pin assignments

890, 891

JD PACKAGE

RAQE R )
MICROSEQUENCERS DRAG fz2232¢ § -3 ‘é’ g g g g °
' DRAS 25558555811 88588686868¢2
N ORAG )| = e () et e e  fom e
-_— .
® 14 bits v.v|de Add'resses up Fo 16,384 words ORAI 876054321 636766686460
of microcode with one chip DRAZ OSEL BY
® Selects address from one of eight sources l;::; MUX0 82
® STL-AS technology osEL m’;; :“’
® |ndependent read pointer for aid in micro- Muxo Aco v2
" K 1
code diagnostics x::, RC1 Y3
® Supports real-time interrupts fCo RC2 va
. Y5
® Two independent loop counters :z; :? ve
® Supports 64 powerful instructions so sz YO
st cc Y?
52
SN54AS890 (JD) SN74AS890 (JD) © Vveer Y8
v vo
SN54AS891 (FN) SN74AS891 (FN) veer cc2
veez (23 GND
o 2eR0 v1o
zero STKWRN/RER i
STKWAN/RER ORBO v12
DRBO 29 30 40
DRB1 oo ¥ o B o ¥ e B o ¥ W e B e ¥ e B e B
oRez aoeIBaBa822zs2ERY
DRE3 zxmzmx%mzz?gg;’—
DRB4 aoocoaoaocgoclxooaon 6000
DRBS
DRB6
ABOE
functional block diagram
ORA13-DRAD 0RB13- DRBO

ORA
OUTPUT MUX

REGISTER
COUNTER A

REGISTER
COUNTER B

O |

$TACK

POINTER

sTACK
(e

STKWAN/RER
whupu
— 1 “
a8 a —< 83 -80*
WICRO INTERRUPT
PROGRAM RETURN
REGISTER REGISTER — Vear
—<aV
¥ oureyt ‘cc2
Mux ——< oND
NG D] —cx
o
¥oE O——

*'AS891 only.

é vi3.vo

W

Product Guide
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897

16-BIT EXPANDABLE
BARREL SHIFTER

® Performs arithmetic, logical, and circular
shifts on data in one clock cycle

® Performs bit set and reset operations and
floating point normalizations ‘

® Contains an internal counter for memory
address and FFT bit reverse addressing

® |deal for improving the shift throughout on
a microprocessor or AS888 based

system
SN54AS897 (JD) SN74AS897 (JD)

Contact factory for additional information

AS897 16-BIT EXPANDABLE BARREL SHIFTER
functional block diagram

pin assignments

JD, N PACKAGES
1 ZN3 27 Vee?
2 ZN2 28 10
3 ZN1 29 11
4 ZNO 30 12
5 D15 31 CLK
6 D14 32 Yo
7 D13 33 Y1
8 D12 34 Y2
9 D11 35 Y3
10 D10 36 Y4
11 D9 37 v5
12 D8 B Y6
13 GND 39 V7
14 D7 40 GND
15 D6 41 Y8
16.05 42 Y9

17 D4 43 Y10
18 D3 44 Y11
19 D2 45 Y12

20 D1 46 Y13

21 DO 47 Y14
22 1P 48 Y15
23 oP 49 OEY
24 SYS16 | 50 NORM
25 2L 51 ZN4
26 S 52 Vol

D15 - DOO For chip carrier information,
contact the factory.
3 16 ~1NORM
i ZERO
DETECT 2N4 -ZNO
ne 1
o COUNTER/
R
4 CLK REGISTER BIT REVERSAL
c
o {15
~+
()] MERGE ROTATE
c LOGIC LEFT OR RIGHT 5
=
o . 16 16
P <]12-10
o> SOR Z FILL zL
SYS16 [> <3Js
16
<] OEY
Y15 - YOO
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10 00 logic symbolT pin assignments
QUAD 2INPUT NAND BUFFERS/DRIVERS 14— ap 3, N PACKAGES
~ 3)
18—i2 1Y 1 1A | 8 a3y
® |ncreased output drive capability @) : :: "9) :‘
. . ’ 2A B
over ‘LS00, 'ALSQ0, "AS00 . ) N (6) 2y YRy e R
typical performal 2 {9) 5 28 112 4A
ypical performance
3;;ﬁ N ® 2V [13 48
LOW- HIGH- 3p 19 { 3y 7 _GND |14 vee
LEVEL | LEVEL POWER/ (12)
TYPE DELAY aA
OUTPUT | OUTPUT GATE 3 | S St "‘:’:‘*"“
a8 3 nc
CURRENT | CURRENT Y R
SN54ALS1000A 12 mA —1mA 4ns 3mW o 38 T73 34
SN74ALS1000A | 24 mA Z26mA 4ns 3mw | Positivelogic: ¥ =AB < v [14 38
SN54AS1000 40 mA — 40 mA 1.7ns | 8.6mW § nc |15 nc
8 2A 18 4Y
SN74AS1000 48 mA — 48 mA 1.7ns | 8.6mW
7 nc 17 nc
B_28 |18 4A
SN54ALS1000A (J,FH)  SN74ALS1000A (N,FN) 9 2v [19 48
SN54AS81000 (J,FH) SN74AS1000 (N,FN) 10 GND[20 vcc
1002 , logic symboit R pin assignments
QUAD 2.INPUT NOR BUFFER GATES 182 | >1> . 3. PACKAGES
<)) ALY 7 1Y | 8 _3A :
® Increased output drive capability (5) § :; ”9) ZS 3
. 2A
over ‘LS02, (6) [, ) 2y 4 2Y |11 4A
©cal perf. 28 ® 5 2A |12 4B
typical performance [ 6 2B |13 4Y
3A N_(10) 4
LOwW- HIGH- 38 9) 3y 7 GNDJ[14 vce o]
— - —
TYPE LEVEL | LEVEL | oo ay | POWERIT 4 D) a3 FH_ FN PACKAGES =
OUTPUT | OUTPUT GATE 2 s, T (G
CURRENT | CURRENT 48— 7 v |12 3A -
SN54ALS1002A 12mA ~ —1mA 4ns 4 mW 3 1A [13 38 (&)
SN74ALS1002A 24 mA — 2.6 mA 4ns 4 mW positive logic: Y = A+B 4 1B |14 3y =]
5 nc 16 nc -U
6-2Y |16 4A (@]
SNS4ALS1002A {J,FH)  SN74ALS1002A (N,FN) 7 nc [17 nc A
8 2A [18 48 a
9. 28 [19 a4y
10 GND|20 vce
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-199
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1003 logic symbolt pin assignments
: ‘(1) .
QUAD 2-INPUT NAND 1A p &p o (3} Wy : J'I': PACK:GE:SV
BUFFER GATES WITH 18 @ 2 18 | 5 9A
4
OPEN-COLLECTOR OUTPUTS 2A 3 tv-lio 38
(5) N )y [ 2a [0 av
e Increased drive capability over e ) S 2B |12 4A
‘LS03 3A 6 2v |13 48
3 (10) [~ 8 3y |7 GND[14 Vee
typical performance 8 “2)
- aA 1) FH, FN PACKAGES
HIGH- LOW- ap 412 Py T
LEVEL LEVEL POWER/ 2 1A [12 3V
TYPE OUTPUT DELAY —_— 3 1B [13 3A
OUTPUT GATE positive logic: Y = AB 2 1Y |14 38
VOLTAGE | CURRENT 5 nc 15 nc
SN54ALS1003A 55V 12mA 14.5 ns 3mw 8 2a [16 4y
SN74ALS10 I 7 nc |17 nc
LS1003A 55V 24 mA 14.5 ns 3 mwW 25 15 4A
9 2y [19 48
SNS4ALS1003A (J,FH)  SN74ALS1003A (N,FN) o GND [20 Vo
1004 logic symbol'r pin assignments
HEX DRIVERS ) 2
1A. [ 1Y J, N PACKAGES FH, FN PACKAGES
® |ncreased drive capability over 24 3) (4) 2v 1 1A 8 4y 1 nc 11 nc
LS04, ALS04, AS04 ) © 2 1Y 9 4A 2 1A [12 ay
. 3A 3y 3 2A [10 5Y 3 1Y |13 4A
typical performance P @8 4y 3 2Y |11 5A [| 4 2A |14 57
LOW- HIGH- 1 1o 5 3A |12 &Y 5 nc 15 nc
SA. 5Y 6 3Y 13 6A 6 2y 16 5A
TYPE LEVEL LEVEL “3) w2 7 GND [14 Veo|| 7 ne |17 re
3 OUTPUT OUTPUT 6A 6Y § 3A |18_6V
CURRENT | CURRENT losic: ¥ = A 2 3y ;?, 3“
p 2 Y= 1
SNGAALS1004 | 12mA —12mA 9 SND £e
v} SN74ALS1004 24 mA — 15 mA
3 SN54AS1004 40 mA —40 mA
o SN74AS1004 48 mA — 48 mA
S SN54AL.S1004 (J,FH) SN74ALS1004 (N,FN)
- SN54AS1004 (J,FH) SN74AS1004 (N,FN)
Q 1005 logic symbol* pin assignments
o HEX INVERTER a2 T o2y 3. N PACKAGES FH, FN PACKAGES
o BUFFER GATES 3) “ Ly 1 1A |8 4v ] 1 ne |1 ne
2A 2 1Y | 8 aA [| 2 1A |12 av
WITH OPEN-COLLECTOR 3 (5) (6) ay 3 2A |10 &Y 3 v |13 3A
OUTPUTS (9) (8) 42 2Y |11 5A || 4 2A |14 &Y
. P 4A ay 5 3A [12 6Y || 5 nc |15 nc
® Increased drive capability over (1 (10)
LSO5 SA s5Y & 3Y |13 6A || 6 2vY [16 5A
. ' (13) (12) 7 GND |14 Vel 7 nc 17 ne
typical performance 6A 6Y 8 3A |18 6Y
LoW- T HIGH- 6~ ows [30 Ve
LE positive logic: Y = A ce
TYPE VEL LEVEL
OUTPUT | OUTPUT
CURRENT | CURRENT
SN54ALS1005| 12mA ~1mA
SN74ALS1005| 24 mA —2.6 mA
SN54ALS1005 (J,FH) SN74ALS1005 (N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — na internal connection.
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1008 ' logic symbolt pin assignments
QUADRUPLE 2-INPUT POSITIVE-AND 1
1A &D> J. N PACKAGES FH, FN PACKAGES
BUFFERS/DRIVERS . B T e w7 1w
18 Z 18 | 9 3A ]| 2 A |12 av
@® |ncreased drive capability over 24 ) 3 1Y |10 38 3 18 |13 3A
LS08, ALS08, AS08 (5) 6oy [Z 2o [ v [[ 4 v 14 38
28 1 5 28 |12 4A || 5 nc |15 nc
typical performance 3A (9) (8) 8_2v 13 48 8 24 16 4v
(10) I—8L 3y (7 ono[1a vec|[ 7w [17 nc
LOW- HIGH- 38 ‘ s 25 178 A
TYPE LEVEL LEVEL a2 an S 2y {19 48
OUTPUT | OUTPUT 45 03) 4y 10_GNDJ20 vee
CURRENT | CURRENT ’
SNS4ALS1008A 12mA -1 mA positive logic: Y = AB
SN74ALS1008A 24 mA —26mA
SN54AS1008 40 mA - 40 mA
SN74AS1008 48 mA —48 mA
SN54ALS1008A (J,FH)  SN74ALS1008A (N,FN)
SN54AS1008 (J,FH) SN74AS1008 (N,FN)
1010 logic symbolt pin assignments
TRIPLE 3-INPUT POSITIVE-NAND 141 &> J. N PACKAGES FH, FN PACKAGES
BUFFER GATES (2) {12) 1 1A 8 3Y 1 nc |11 nc
1’ . W 378 {9 A [z A |12 aY
® Increased drive capability over 1c13 3 2A 10 38 || 3 18 [13 3A
LS10 A 3) 428 [11 3c 4 2a [14 38
2 @ ® 5 2C [12 1Y || & nc |16 nc
typical performance 28— BB oy [ 2v 73 ¢ |[e 28 |76 ac
(5) 7 _GND |14 Vgl 7 nc |17 nc
Low- HIGH- 2°T 5 2¢c |18 v 3
TYPE LEVEL LEVEL a2 8 2y |18 1c
OUTPUT | ouTPuT 3811 [NE) Ly 10_GNDJ20 Vee °
) CURRENT | CURRENT 3c12 | -
SN54ALS1010A 12mA —1mA N —_— '5
P logic: Y = ABC
SN74ALS1010A 24 mA — 26 mA (9
SN54ALS1010A (J,FH)  SN74ALS1010A (N,FN) QG
1M : in assi 3
logic symbolt pin assignments . S
TRIPLE 3-INPUT POSITIVE-AND o
() J, N PACKAGES FH, FN PACKAGES
1A & . - |
BUFFER GATES @2 > (12) 1 1A 8 3y 1 nc 11 nc n-
1B ———1Y [2 18 | 8 3A || 2 1A |12 3Y
® Increased drive capability over 1c {13) 3 2A |10 38 3 18 |13 3A
Lsn 4 28 |11 3C 4 2A |14 38
3)
2A 5 2c |32 i || 5 m [15 nc
typical performance 2B_ﬁ)__ _(.sl_zv 6 2v [13 1C 6 28 |16 3C
(5) 7 GND[14 Vveell 7 nc 17 nc
LOW- HIGH- 2C 8 2¢ |18 1Y
TYPE LEVEL LEVEL sa—2t 12 f;:m ;(9: \‘/c
ouUTPUT | ouTPUT 38110 | |8 3y <<
CURRENT | CURRENT ac11_|
SN54ALS1011A 12mA - 1mA
SN74ALS1011A™ 24 mA — 2.6 mA positive logic:. Y = ABC
SN54ALS1011A (J,FH) SN74ALS1011A (N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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1020 logic symbot? pin axsignments N
DUAL 4-INPUT NAND BUFFER GATES 1a-tll &p TN PACACES
(2) !
. - 18— {6) 2 18 9 2A j[ 2 1A 12 2y
® Increased drive capability over @) 1Y T e 70 28 378 113 2A
Ls20 1c i5) 4 1C 11 nc 4 nc 14 2B
typical performance 10 § 1D (12 2C [[ 6§ nc [15 nc
I — 2 2A 9) 6 1Y [13 20 6 1C {16 nc
LOW- HIGH- 110 7 GND[18  veef[ 7 ne |17 Tnc
LEVEL LEVEL 28 N8y & 70 _[18_3C
TYPE OUTPUT | ouTPUT 2c412) NN R
CURRENT | CURRENT |  pp-013! ce
SNG54ALS1020A 12 mA —1mA ——
SN74ALS1020A | 24mA | —26mA positive logic: Y = ABCD
SN54ALS1020A (J,FH)  SN74ALS1020A (N,FN)
1032 logie symbolt pin sssignments
QUADRUPLE 2-INPUT POSITIVE-OR a1 >1D @ J. N PACKAGES FH, FN PACKAGES
BUFFER GATE (2) W [7 9A [ 8 3y ||V e |11 ne
18 2 18 | 9 3A [| 2 1A |12 av
@ increased drive capability over a4 © 3 v |10 38 [[3 18 _[13_3A
LS32, ALS32, AS32 50 2y [a4 2a [ _av [[ & v |14 38
— 5 28 |12 4A || 6 nc |15 nc
3A (9) @ 6 2y [13 4B 6 2A |18 4y
typical performance 28 010 3y {7 onDf14 vee ; nc |17 nc
2B 18  4A
Low- HIGH- sa12 an 9 2v |19 a8
TYPE LEVEL LEVEL 3 | 10 GNDJ20 Vec
OUTPUT OUTPUT
CURRENT | CURRENT P logic: Y = A+B
SNS4ALS1032A 12mA —1mA
SN74ALS1032A 24 mA —26mA
SN54AS1032 40 mA — 40 mA
SN74AS51032 48 mA — 48 mA
SNS4ALS1032A (J,FH)  SN74ALS1032A (N,FN)
SN54AS1032 (J,FH) SN74AS1032 (N,FN)
1 Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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1034 logic symbolt ) pin assignments
1) (2)
HEX DRIVERS 1A > ] 1Y J, N PACK:GE:V FH, FN PA::I'(AGES
) (@ 1A 1 ne nc
® Non-inverting outputs 2A ———1 ——2Y [2 v [ 9 4A ]2 1A [12 &Y
3 2A |10 5Y || 3 Y [13 4A
typical performance 3A.._.(_51_l iav 4 2Y |11 BA 4 2A |14 5Y
LOW- HIGH- a2 ] 8,y [5 3a 1z oV [[5 e [15 ne
6 3Y |13 6A || 6 2y |16 5A
TYPE LEVEL LEVEL sa—11 |10 oy a7 Ve[ 7 e 7w
OUTPUT QUTPUT ) B _3A_ |18 Y
sa—13) (12)
CURRENT | CURRENT — [—6Y 2 v (i o
SN54ALS1034 | 12 mA —12mA £
SN74ALS1034 24 mA — 15 mA
SN54AS1034 40 mA -~ 40 mA . positive logic Y = A
SN74AS1034 48 mA —48 mA
SN54ALS1034 (J,FH) SN74ALS1034 (N,FN)
SN54AS1034 (J,FH) SN74AS1034 (N,FN)
1035 logic symbolt pin assignments
HEX BUFFERS WITH OPEN- a0 f > ol ) .y J. N PACKAGES 1FM, N PA:::(AGES
COLLECTOR OUTPUTS » a3 @, Bt
©® Non-inverting outputs {5) (6) 3 2A [10 5Y 3 1Y [13 4A
. 3A— 3Y {7 v |11 5A || 4 2A |14 v
typical performance aA (9) (8) a4y |5 3A [12 @y 5 nc |15 nc
LOW- HIGH- “1, “0, . 6 3Y 13 BA ‘6 2y 16 SA
LEVEL LEVEL [y e LLLE sY [7 GND 14 vcc|[ 7 ne |17 ne
TYPE PUT TPU (13) (12) 8 3A [18 6Y
ouT! ou T 6A ——1] l———Y 9 3y |19 6A
CURRENT | VOLTAGE 10 GND |20 v 3
SNG54ALS1035| 12 mA 5.5V
SN74ALS1035| 24 mA 5.5V
SN54ALS1035 (J,FH) SN74ALS1035 (N,FN) Positive logic ¥ = A : ]
3
3
rs)
1036 logic symbott pin assignments Q
QUADRUPLE 2-INPUT POSITIVE 2 5 S PATKAS _g
. 1A >1 .NPACKAGES FH,FN PACKAGES
NOR DRIVERS @ .y T A [ 8 3 || 7 e« T ne o
® Quad version of ‘AS805A B &) 2 18 9  3A 2 1A [ 12 3v i
2A 3 1Y 10 3B 3 1B 13 3A
. 4
typical performance 28 {6) M—)ZY 4 2A [11 4y 4 1Y 14 3B
5 28 [12 4A 5 nc 15 nc
Low- HIGH- 3818 N (10) 6 2v |[13_48 || 6 2A | 16_ay
TvPE LEVEL LEVEL 35 9 3y 7 GND[14  veel 7 e [ 17 nc
OUTPUT OUTPUT (11) 8 2 |18 4aA
4A ) (13) 9 v |13 4B
CURRENT | CURRENT “2) ‘ ay P TR,
SNG4AS1036 | 40mA | —40mA 8 e«
SN74AS1036 48 mA — 48 mA —_— \
positive logic: Y = A+B
TPin numbers shown on logic symbols are for I and N packages only.
nc — no internal connection.
Texas 3-203
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PRODUCT GUIDE

1240 logic symbolt pin assignments
OCTAL BUFFERS/LINE gl EN J. N PACKAGES .FH, FN PACKAGES
DRIVERS/LINE RECEIVERS @ - 118 1 2at[y a8 [ 2ad
(inverted three-state outputs) w > v wr |2 1a1f12 avafl2 1A fi2 ava
12 2 06 yv, [3 2va |13 2AZ || 3 2va |13 2A2
® Low power version of ‘ALS240, AS240 1a3 8| (M4 gy3 3 1Az 14 V3[4 A2 14 1v3
typical performance a8 B 02 44 [5_2v3 |15 2A3|[ 6 2v3 |15 2A3
e 6 1A3|16 1v2|| 6 1A3|16 1v2
MAX MAX POWER 35 EN 7 22§17 2A4 )17 2v2 |17 244
TYPE DELAY | SOURCE | SINK | DISSI- [ ,.. (10 AP - RLLE RLRMNAN | BRI KT
CURRENT | CURRENT | PATION | .. (1 @ vyt 2 LS Tl 2
[SNE4ALS1240 9 |-12mA| BmA VT 5 s cc ONDJ20 Vec
SN74ALS1240 9 “15mA| 16mA [47.6mW| - 7 B ove
SN74ALS1240-1 9 -15mA| 24 mA
SN54ALS1240 (J,FH) SN74ALS1240 (N, FN)
SN74ALS1240-1 (N,EN)
1241 logic symbolt pin assignments
OCTAL BUFFERS/LINE el bl EN l J. N PACKAGES FH, FN PACKAGES
DRIVERS/LINE RECEIVERS @ . ! :i e :E' LU L
i § 1 = > v w1
(non-inverted three-state outputs) a2 @ I s e 7o s | I IC KLY
® Low power version of ‘ASL241, LS241 1a3 19 04 iv3 [@ 1Az |14 1v3 || a 1A2 |14 1Y3
1as 1B 12 .ys [5 2v3 |15 2A3[[ 5 2v3 |15 2A3
typical performance § A3 |76 V2| 6 A3 |16 1V2
26 12 [ey 7 2v2 |17 2A4 || 7 2vZ |17 _2A4
| MAX MAX POWER B 1A4 |18 1Y1 || 8 1A4 |18 1Vi
" TYPE DELAY | SOURCE | SINK | DIssl- | 2aq ALl B vI—2 ov1 [9 avi |19 26 || 8 2vi [19 26
3 . CURRENT | CURRENT [ PATION | 242 112 ) >v2 [fo _Gno |20 Vee |[[10 GND |20 Vee
SN54ALS1241 9 —12mA| 8mA 243 12| ! ava
SN74ALS1241 9 “15mA | 16 mA |47.5 mW| pp4 1T |3 s
SN74ALS1241-1 9 —16 mA | 24 mA
v
-
(=]
o SN54ALS1241 (J,FH) SN74ALS1241 (N,FN)
c SN74ALS1241-1 (N,FN)
Q
~*
g) 1242 logic symbolt pin assignments
113)
= GBA J, N PACKAGES FN, FN PACKAGES
[« QUADRUPLE BUS Gas ;‘ ::; l T GAB] 8 B4 || 1 nc. [11 nc
o TRANSCEIVERS @ an 2 nc | 9 B3 || 2 GAB[12 B4
{inverted three-state outputs} Al (V1 < B1 [ 3 At |10 B2 3 nc |13 B3
® Low power version of ALS242, LS242 ) D 2V (& A2 [11 Bl J] ¢ A1 J14 B2
A2 B2 | 5° A3 12 nc 5 nc 15 nc
typical performance 5 — — 6 A4 |13 GBA|l 6 A2 |16 B1
A3 i B3 | 7 GND |14 Vce 7 nc 17 nc
MAX MAX | POWER 6 @) 8 A3 118 nc
TYPE DELAY | SOURCE SINK DISSI- Al <+ 84 9 A4 |19 GBA
CURRENT | CURRENT | PATION L 10 _GND |20 Vec
SN54ALS1242 -12mA| 8mA
SN74ALS1242 -15mA [ 16 mA
SN74ALS1242-1 ~15mA| 24 mA
SN54ALS1242 (J,FH) SN74ALS1242 (N, FN)
SN74ALS1242-1 (N,FN)
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3.204 Texas
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PRODUCT GUIDE

1243 logic symbolt pin assignments
: cea 83 FEnt J. N PACKAGES FH, FN PACKAGES
QUADRUPLE BUS Gag Nz 17 CGAB| 8 B4 1 nc [11_nc
TRANSCEIVERS @ an 2 nc 9 B3 2 GAB[12 B4
{non-inverted three-state outputs) Al vi1 d j— 81 3 Al {10 B2 3 nc 13 B3
. 2 11 B1 4 A1 |14 B2
® Low power version of ALS243, L5243 2 8 e DL [ KERE T | TN EERC
typical performance ;C :Iw_) 6 A4 |13 GBA|| 6 A2 |16 B1
A3 83 7 GND |14 Veel] 7 ne [17 ne
_m j— 8 A3 |18 nc
MAX MAX POWER PPN (LI 9 A4 [19 GBA
TYPE DELAY | SOURCE SINK DIsSI- [ : : r
CURRENT | CURRENT | PATION 10 GND 120 Vvee
SN54ALS1243 -12 mA 8 mA
SN74ALS1243 -15mA| 16 mA
[EN74ALS12431 —15mA| 24 mA
SN54ALS1243 (J,FH) SN74ALS1243 (N,FN)
SN74ALS1243-1 (N,FN)
1244 logic symbolt pin assignments
Pregil) J. N PACKAGES FH, FN PACKAGES
OCTAL BUFFERS/LINE EN T 16 [11 2AT|[ 118 11 2A1
DRIVERS/LINE RECEIVERS a1 S22 S 18 1y 2 A1 |12 Y4l 2 1A1 |12 1v4
(non-inverted three-state outputs) 1a2 14 (16) 4o |3 24 |13 2A2]| 3 2Y4 [ 13 2A2
(6) (1a) 4 a2 |14 1v3[[ 4 1a214 1v3
@ Low power version of ALS244, LS244 1A3 3
. . 188 180 02 o, [5 2valis 2asfl 5 avsis 243
typical performance 6 1A3 |16 1Y2|| 6 1A3 |16 1v2
ALY Py 7 2v2 [17 2A4|| 7 2v2 [17 2Aa
MAX MAX |POWER 8 1Aa [18 1v1|l 8 1A4 18 1v1
TYPE DELAY| SOURCE | SINK | DISSI- [ 2a1 % > v “3: w1 [9 29 [19 26 [[ 9 1 [18 28
CURRENT|CURRENT|PATION| 242 ~=—1 5 2Y2 L CONDj20 Vec)jlo CND20 Vee
SNGAALS1244A | 9ns |—12mA | 8mA o8 EI
SN74ALS1244A 9ns | —15mA 16 mA |45 mW _8
SN74ALS1244A-1| 9ns | — 15 mA 24 mA . 4 -5
SN54ALS1244A (J,FH)  SN74ALS1244A (N,FN) (D
SN74ALS1244A-1 (N,FN) -
Q
1245 | 3
logic symbolt pin assignments ©
g9 s J, N PACKAGES FH. FN PACKAGES E
OCTAL BUS TRANSCEIVERS pir gt s en (A 1+ DIR [11 B8 1 DR |11 B8 0.
{non-inverted three-state outputs) EL:;ENZ [ABI 2 A 112 B7 || 2 A1 112 87
. C 3 A2 |13 B6 3 A2 |13 86
® Low power version of ALS245, LS245 N ‘_”t: T g j“_s’ 81 VT EVSET + s 14 B
typical performance (3 D> 2v “1n 5 A4 |15 B4 5 A4 15 B4
. . A2 B2 6 A5 |16 B3 6 A5 |16 B3
{4) {16}
17 7_A 17_B2
MAX MAX | POWER | A3 {3 s B3 7 :6 - Bf z Aj Lz
TYPE DELAY | SOURCE { SINK | DISSI- | A4 Z&> B4 8 A7 L
CURRENT |CURRENT| PATION | AS I > & BS 9 A8 19 G 9 A8 19 &
SN54ALS1245 8 |-12mA| 8mA NI iy oo 1S SHRl20 Veelllo GWDIE0 Yec
SN74ALS1245 8 -15mA ] 16 mA |113 mwW | A7 ('a"— —“5‘1" B7
SN74ALS1245-1 8 -15mA | 24 mA A8 —4>— [—4¢-»— 88
SN54ALS1245 (J,FH}  SN74ALS1245 (N,FN)
SN74ALS1245-1 (N,FN)
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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16-x-16-BIT MULTIMODE MULTIPLIERS
® Multiplies Any Combination of Unsigned, Signed, Integer, or @  Flexible Input-Output Format Aids in Expansion to Multiple
Fractional Inputs Precision Results
® Registered Inputs and Outputs ® 55 ns Typical Unclocked Multiply Time
Comparable to TRW's MPY-16HJ ® Power Dissipation Approximately 1.5 W
® Choice of Single-Signed, Double-Signed, Unsigned, or ®  3.State Outputs
Signed Fractionally Adjusted Output : ® Ideal for Signal Processing, Including Digital Filters, FFTs,
® Overflow Detected if a Combination of Input Data and/or and Automatic Line Integration
g:;;::stez;r:ats Result in a Number that Cannot be ® Output may be Complemented
o, A . ® Package Options Include Both Plastic and Ceramic Chip
® :‘e’;‘sl‘:‘s"g is Provided for Both Integer and Fractional Carriers in Addition to Plastic and Ceramic DIPs
® Dependable Texas Instruments Quality and Reliability
logic symbol pin assignments
16 X 16 MULTIPLIER JD PACKAGE
1 X4 33 PR24
@ 2 X3 34 PR25
‘ALS1616 3 X2 35 PR26
(6 4 X1 36 PR27
OELs —2IN] oF (PRO-PR1S) 5 X0 27_PR28
OEMS —ﬁ-:::; OE (PR16-PR31) ‘: gﬁ;i gg ::gg
FT -—'(7) OUT REG FEED THRU B CLKY 40 PR31
3 CLK P «———>CLK P 9__YO/PRO__ |41 CLKOP
cikor ML ok op 10_v1/PR1__|42_ OEMS
oPo 51) 11_Y2/PR2__ |43 OVR
0 |° 12 Y3/PR3_ |34 FT
? oP1 —— OP CODE 13__Ya/PR4__ |45 OP2
o opP2 (45) 2 14 _Y5/PR5 |46  GND
o RND (52) o - 15 Y6/PR6 _ (47 GND
ROUND 16__Y7/PR7 |48 CHGSIGN
c o (48) R
0 ¥ 53) Ct 17 Y8/PR8 |49 Vcc
-+ CLK X ————> CcLK X 18 Y9/PR9  [50 OP1
cky 8By 19 Y10/PRI0|51 _0PO
Q 20 Y11/PR11]52 RND
c | 21 Y12/PR12 |53 CLKX
{9) 22 _Y13/PR13 |54 X15
% ‘3 . YO/PRO 23 Y14/PR14[55 X14
X0 (5} 0 v(lmv . . 24 Y15/PR15|56 X13
. . PRIOUT) . . 25_PR16 57 _X12
. N lea'? visp 26 PR17 58 X11
. . 15 15/PR15 27 _PR18 59 X10
X4 (1) a (25) 28 PR19 60 X9
(64) X 16 — PR16 29 PR20 61 X8
Xs =5 5 . . 20 PR21 62 x7
. . PR * . 31 PR22 63 X6
. . . (40) 32 PR23 64 X5
(54) * 3
X156 ——{15, . o .
For chip carrier information,
OVER FLOW ¥ (43) contact the factory.
SN54ALS1616 (JD) SN74ALS1616 (JD)
3-206 TExAs
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1620, 1621, 1622, 1623
logic symbol, ‘ALS1620T pin assignments
OCTAL BUS TRANSCEIVERS apa 19 1 J. N PACKAGES FH. FN PACKAGES
o . . GBA ENY 1 GAB |11 B8 1 GAB| 11 B8
® Bidirectional bus transceivers GaB a | En2 TRV EER) > a1 13 87
® Low power version of ALS 620, 621, 622, 623 @ ne |2 A2 |13 66 I3 A2 |13 86
Al “oe AR — Bt [4 A3 [14 85 4 A3 |14 8BS
typical performance | S ) 5 As |15 Ba 5 A4 | 15 B84
<) \ 6 A5 |16 B3 || 6 A5 |16 B3
A - < B2
MAX MAX 2 | N 7 A6 |17 82 7 A6 |17 B2
TYPE OUTPUT | SOURCE SINK “@ 161 5 A7 |15 B s a7 176 B
CURRENT |CURRENT | A3 ‘[‘ ! * B3 5 %8s [1o Gea|| o A8 |19 TBA
SN54ALS1620 3-State -12 8 mA ) 15) 10 GND |20 veel[10 GNDJ 20 vee
SN74ALS1620 3-State -15 16 mA A4 I: < B4
SN74ALS1620-1 | 3-State -15 24 mA ©) 14
SN54ALS1621 0-C N/A 8 mA A5 —o@¢ < BS . , +
SN74ALS1621 oc N/A 16 mA mL" . logic symbol, "ALS1622
SN74ALS1621-1 0-C N/A 24 mA A6 -< < BS Zpa (19) EN1
SN54ALS1622 0-C N/A 8 mA @ [-—- 12) GAB (1) ENZ
SN74ALS1622 0-C N/A 16 mA A7 t - 87 = .
SN74ALS1622-1] 0O-C N/A__ | 24mA © iy arZeedoT S ¥ e
SN54ALS1623 3-State -12 8 mA A8 B8 | Y
SN74ALS1623 | 3-State | -15 16 mA | a2 Voo o 62
SN74ALS1623-1 | 3-State -15 24 mA I~
. logic symbol, ‘ALS16217 a3 Woe 16) a3
SN54ALS1620 (J,FH) SN74ALS1620 (N,FN) . |' 8 M
SN74ALS1620-1 {N,FN) GBA EN a (s} L
SN54ALS1621 (J,FH)  SN74ALS1621 (N,FN) as 0 lenz | -
SN74ALS1621-1 (N,FN) L\ 18 (TN _ a)
SN54ALS1622 (J,FH) SN74ALS1622 (N,FN) At ‘ET: o1 Q g1 A8 ™ +o—85
SN74ALS1622-1 (N,FN) @ > 2Q “n ) (13
SN54ALS1623 (J,FH)  SN74ALS1623 (N.FN) A2 _’t 2 L LN ol +9— 86
SN74ALS1623-1 (N,FN) @ o ,@ 02
4 A7 —ge<J B7
A3 t < B3 1
(5) 15) Yy “"as %
A4 - B4 4
o g = 5
()
AS d B5 logic symbol, ‘ALS1623t 0
13) b e
a6 2 *9—86 Goa L2 EN1 [T
T o S
@ 2 GAB ~—— EN2 S
l ' - 1 (18)
(9 (1) mZ v d —«r— 81 2
B8 _-_—
"8 ? 3) b2y 17) o
A2 t < B2
—_—
4) 16)
R —
L) _(15)
s s
As ‘t” Al B6
A7 'tm 12 g7
A8 (tg’ “”Bs
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-207
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PRODUCT GUIDE

1638, 1639 -

OCTAL BUS TRANSCEIVERS

® Bidirectional bus transceivers

® ""A’ bus outputs are open-
collector; *“B’* bus outputs are
three-state '

® 'ALS1638-—inverting logic

® 'ALS1639—true logic

® Low power versions of ‘ALS638, "ALS639
typical performance ’

MAX MAX
TYPE DELAY | SOURCE | SINK
CURRENT | CURRENT
SN54ALS1638 | 7ns | —12mA 8 mA

SN74ALS1638 7ns | =15 mA 16 mA

SN74ALS1638-11 7ns | —15mA 24 mA

|SN54ALS1639 8ns | -12mA 8 mA

SN74ALS1639 8ns | ~15mA 16 mA

SN74ALS1639-1| 8ns | ~15mA 24 mA

SNB4ALS1638 (J,FH) SN74ALS1638 (N,FN}

SN54ALS1639 (J,FH) SN74ALS1639 (N,FN)
SN74ALS1638-1 (N,FN)
SN74ALS1639-1 (N,FN)

logic symbol, ‘ALS16381

3 (19)

DIR E-,tf

Al
A2

A3

A6
A7

A8

(2)

{9}

logic symbol, ‘ALS1639 {

10

:

FE]

pin sssignments

J. N PACKAGES

1_OR [11_88
2 A |12 87
3 A2 |13 86
4 A3 14 85
5 A4 |15 B4
§ A5 [16 B3
T A6 |17 B2
8 A7 18 81
9 A8 [19 G
70 GND [20 Vco

FH, FN PACKAGES

1 DR |11 _es

2 A [12 87

3 A2 {13 B8

4 A3 14 BS

5 A4 15 B4

8 A5 [16 B3
7 A6 |17 B2

8 A7 |18 81

9 A8 |19 G
10 GND |20 Vco

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Al tu) Q1 H:I—um B1
3 A2 {3} LAY {17 B2
© A3 t B3
3 {15)
(5)
Q. A4 —t: :I—— B4
=3 {6) (14)
(1} ‘
5 AS t”) j—(n, BS .
A6 B6
c T T
a: A7 tm 2 87
o (9) 11)
* b
t Pin numbers shown on togic symbols are for J and N packages only.
nc — no internal connection,
- 3.208 Texas
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1640, 1641, 1642, ‘ pin assignments

A CKAGES
1643, 1644, 1645 i ot s ([T bR [1 8
OCTAL BUS TRANSCEIVERS ; :; : ; :; ; 2; :; :;
© Low power versions of ‘ALS640A, ‘ALS641A, ‘ALS642A, 2 A3 |12 85 4 A3 |14 85
‘ALSB43A, ‘ALS644A, ‘ALS645A 5 A4 |15 B4 |[5 As |15 B4
typical performance : i: :: :: 5 :; :: :z
L
TYPE OUTPUT | DELAY | SOURCE SINK o520 Vs |lio NG |20 Vee
CURRENT | CURRENT
SN54ALS1640A 3-State 7ns —12mA 8 mA
SN74ALS1640A 3-State 7ns —15mA " 16 mA
SN74ALS1640A-1 | 3-State 7ns — 15 mA 24 mA
SN54ALS1641 o N/A 8 mA
SN74ALS1641 o-C N/A 16 mA 8)
SN74ALS1641-1 o-C N/A 24 mA B1
SN54ALS1642 o-C  N/A 8 mA 17)
SN74ALS1642 o-C N/A 16 mA j B2
SN74ALS1642-1 0-C N/A 24 mA i T16)
SN54ALS1643 3-State —12mA 8 mA 3" B3
SN74ALS1643 3-State —15mA 16 mA e 18 as
SN74ALS1643-1 3-State —15mA 24 mA L i
SN54ALS1644 o-C N/A 8 mA a5 8 4 e
SN74ALS1644 0-C N/A 16 mA U
SN74ALS1644-1 0-C N/A 24 mA A6 ﬂ’t jf-’- 86
SNS4ALS645A 3-State 10ns —12mA 8 mA @ 112)
SN74ALS645A 3-State 10 ns — 15 mA 16 mA A7 T‘_ 3— B7
SN74ALS645A-1 | 3-State 10ns — 15 mA 24 mA (9 1
: S g
SN54ALS1640A (J,FH)  SN74ALS1640A (N,FN) 5
SN54ALS1641 (J,FH SN74ALS FN ) .
SN54ALS:642 :J,FH; smzﬁl.s;g:; Eﬁ,m; fogic symbol, "ALS16411 (L)
SNE4ALS1643 (J,FH)  SN74ALS1643 (N,FN) . g “9’%&__ -
SN54ALS1644 (J,FH)  SN74ALS1644 (N,FN) pip A 3 EN1 [BA] o
SNB4ALS1645A (J,FH)  SN74ALS1645A (N,FN) t’lENz (AB] =3
SN74ALS1640A-1 (N,FN) a2 — ae 'g
SN74ALS1641-1 (N,FN)
SN74ALS1642-1 (N,FN: , ;,t P22 jn; o a
SN74ALS1643-1 (N,FN A
SN74ALS1644-1 (N,FN) :)C j(;
SN74ALS1645A-1 (N,FN) A3 83

i
I

(5)

A4

@
&

i

6) : (14)

AS

@
o

i
B

(7)

A6

(8)

@
~

A7

§

>
=

(9)

A8

1

tPin numbers shown on logic symbols are for J and N packages only.
nc ~ no internal connection.
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PRODUCT GUIDE

apinD 10npoid [N)

1640, 1641, 1642,
1643, 1644, 1645 continued

logic symbol, ‘ALS16421

PRI
o 3 N1 BA)
3 EN2 [AB)
@ (18)
Al o1 4 81
> 20
3 17)
A2 L) m‘—, B2
() 116)
A3 T ;j_ 83
e B8 as
ns e L
) RES
R A |
12|
a7 e ;:I—( ! g7
19) (1)
A8 < B8

'

logic symbol, ‘ALS16441

g 09 [G3
D
DIR |3 EN1 [BA]
g e VL
A (—zt o1 | o2
(3) D290 (17

:

&

B2

;

@

B3

>
S

B4

»
o

tr

85

S

:

El

86

;

B7

:
g

17)
/ B8

logic symbol,

3 {19) a3

DIR

2
Al )

3)

A2

A3 {4)

As (5)

(6)

;

A
2

i
:

‘ALS16431

3 EN1 [BA]
3 EN2 {AB]}

Vi

> 2V

>
~

1
1

(16)
83

i
s

>
2

S A -l
26 2 [RE-
(8), 112)

A7 t ;j— B?7

9) (1)
logic symbol, ‘ALS1645AT
el '_‘.9_’__x>‘53
i)
DIR 3 EN1 (BA]
g e Ry
@ - -

r;

YARRY

]

[

D> 2V

-
b

:

2

.

[;
4

Gl

{16)
B3

]
1

6]

=
&

;

7)

.

(13)

:

El

1

=
N

.

.

C

5
.

=
=

tPin numbers shown on logic symbols are for J and N packages only.
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PRODUCT GUIDE

2620, 2623 pin assignments
OCTAL BUS J,N PACKAGES FH,FN PACKAGES
TRANSCEIVERS/MOS DRIVERS 1 GAB | 11 B8 1 GAB| 11 B8
e Bidirectional bus & wers 2 At 12 B7 2 A1 |12 B7
idirectional bus transceivers for
driving MOS devices 3 A2 13 B6 3 A2 13 86
® Local bus latch capability 4 A3 14 B5 4 A3 14 B5
® |/0 ports have 25 ohm series 5 A4 15 B4 5 A4 15 B4
resistors so no external resistors 6 A5 16 B3 6 A5 16 B3
are required . . 7 A6 |17 B2 7 A6 | 17 B2
® Choice of True or Inverting logic g %7 8 B 5 A7 B Bl
@ 3-State outputs = =
P 9 A8 |19 GBA|[ 9 A8 | 19 GBA
typical performance 10 GND | 20 Veg || 10 GND| 20 vge
MAX MAX
TYPE SOURCE SINK
CURRENT | CURRENT
SN54AS52620 - 12mA 48 mA
SN74AS2620 — 15 mA 64 mA
SN54AS2623 - 12mA 48 mA
SN74AS2623 — 15 mA 64 mA
SN54AS52620 (J,FH) SN74AS2620 (N,FN)
SN54AS2623 (J,FH} SN74AS2623 (N,FN)
logic symbol* 'AS2620 ‘ logic symbalf AS2623 -
Gea 2 S em gea 12 fen
cnp €Nz casJen: [+}]
L 18) | (18) =
Al m‘: v1q < B1 Al @ vl 81 3
@ > 2v 17) @ P 2V Q
A2 ‘,[1 B2 A2 t < B2 -
@) 16) @) 16) o
R A A R A 1T 3
(5) 15) (5) 15) -8
A4 = I: < B4 A4 < B4 o
14 14) 0.
A5 (s)‘[‘ < 'BS A5 (tm <+ 85
7) 13) (7) 13)
A6 ‘[Q < B6 A6 t < B6
(8) 12) (8) (12)
A7 ‘I< 2 B?7 A7 t B?7
ain o e o —~r
t Pin numbers shown on logic symbols are for J and N packages only.
Texas 3-211
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PRODUCT GUIDE

2640, 2645 pin assignments
OCTAL BUS TRANSCEIVERS/MOS DRIVERS J.N PACKAGES FH,FN PACKAGES
. 1 DIR | 11 B8 1 DIR[ 11 B8
® Bidirectional octal bus transceivers for driving 2 Al 12 B7 2 Al 12 87
. A;I(C))S devices . o 3 A2 |13 B6 3 A2 |13 B6
1/0 ports ha.ve 25 ohm ser.les resistors so no 2 3 7 85 7 A3 TS
external resistors are requnred
® Choice of true or inverting logic 5 A4 15 B4 5 A4 15 B4
® 3state outputs 6 A5 16 83 6 A5 16 B3
7 A6 |17 B2 7 A6 [ 17 B2
typical performance 8 A7 |18 B1 8 A7 | 18 81
- 9 A8 19 G 9 A8 |19 G
. MAX MAX
. 10 GND| 20 V, 10 GND[ 20 vV,
TYPE SOURCE SINK cc 0_Vee
CURRENT | CURRENT
SN54AS2640 | — 12mA 48 mA
SN74AS2640 | —15mA 64 mA
SN54AS2645 | —12mA 48 mA
SN74AS2645 | — 15 mA 64 mA
SN54AS2640 (J,FH) SN74AS2640 (N,FN)
SN54AS2645 (J,FH) SN74AS2645 (N,FN)
logic symbolt *AS2640 o logic symbolt *AS2645
nY U 5 %ﬁ
() (1)
DIR 3EN1 [BA] DIR 3 EN1 [BA]
o g amn 3 EN2 [AB]
o 3 m . _:a1 EN2 [AB] .
c a1 2 SZRS B1 (2) (18)
o j" Al Vi B1
~ PE) D 2v un (3 > 2% ;ﬂm)
m T : : T A2 B2
- (4) (16) (a) :n;
a S A T " S 1 =
® (5) (15) (5) (15)
s L8, ba e 14
t : I AS 3— BS
a6 92 g6 ) 113}
‘ : : T A6 j B6
A7 —t:m jm) B7 (8) 12)
A7 —t :— B7
as 2, an o (® 1)
A8 >4 B8
T T 1 -

t Pin numbers shown on logic symbols are for J and N packages only.
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PRODUCT GUIDE

8003 logic symbolf pin assignments
DUAL 2-INPUT POSITIVE-NAND GATE 1401 & 3,y JG.P PACKAGE FH,FN PACKAGE
® Dual version of ‘ALSQ0 18& : . 1 1A 1 nc 11 nc
A-16) ) 2 1B 2 1A 12 2Y
SN54ALSB003 (JG,FH)  SN74ALS8003 (P,FN) 28-17,— [~ 2oy 3y 3 nc 13 nc
4 GND 4 nc 14 nc
5 2Y 5 1B 15 2A
6 2A 6 nc 16  nc
7 28 7 1Y 17 2B
8 Vee 8 nc 18 ne
9 nc 19 nc
10 GND | 20 Vee

)]

2

3

o

L

O

=

o

(=]

1 o)

Q.

T Pin numbers shown on logic symbols are for JG and P‘packages only.
TEXAS 3-213
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PRODUCT GUIDE

‘PAL 1 6 I_B functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS & ] en =1 v o
o—-——-
32X 64 |—pt
® Octal 16-input AND-OR-INVERT 4
gate array ;’, P— o
pin assignments S 1o
A 0—%—4-5—
J, N PACKAGES f—pe 2. ’
11 1 1 Z O-&-—4-»—1/0
2 4 12 0O
7 49— 1/0
3 1 1310 ¢ il +# O ﬂ
7
4 | 14 /0
7 O-a—4->— 110
5 1 1510 7
6 | 16 1/0 7 D—Q—‘-’—- /o
7 1 17 /0 *
8 | i8 10 Z/ P—Q—‘-’—- 1/0
9 1 19 O
170 GND |20 Vee & <
SN54PAL16L8A (J) SN74PAL16L8A (J,N) .
~denotes fused inputs
1
PAI.1 BR4 functional block diagram
3 FIELD-PROGRAMMABLE oF olenz
LOGIC, FIXED-OR ARRAYS LK -
- ® Quad 16-input registered AND-OR & s > - =0 a
b 2V
3 gate array 32X 64 f 10
=T pin assignments g Q
c 7 —\
Q J, N PACKAGES H e
1 CLK |11 OF 8 > 16 4 —\
(0] / i 8
2 2 | 12 10 ' - ~ b a
a: 3 | 13 Y0 ,4 \
) 4| 14_a . 16 —en 7"
5 | 15 Q — ~ £~ v Of‘* /o
6 1 16 _Q - NN o
7 1 17 a / O- <>
8 | 18 /0
- 7 o> 1o
9 | 19 1O s MY /
10 GND| 20 Vg 7 D—a <> /o
# N T
SN54PAL16R4A (J) SN74PAL16R4A (J,N} f &
<
/4 D
+——t
~denotes fused inputs
3-214 TeExas
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PRODUCT GUIDE

'PAI.1 6“6 functional block diagram .

FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS . '
OE <1EN2 .
CLK (]
4 9 r
. . Y & 8 >1 1=0 24 a
o Hex 16-input registered AND-OR e P ¢1D zv?
gate array
pin assignments -3‘— § @
N
J, N PACKAGES 8 Q
== 8 16 4 é
1 CWK [11 OE . ~ D b I "\
2 | 1210 15, | é a
6 N
3 1 13 Q 6, | s a
4 | 14 Q ] %
16 N
= Tie i S °
16 Q N\
S7 17 Q PR
8 | 18 Q 7 b o
9 | 19 1O ? N .
10 GND |20 V¢c 7, ] D—e 4 1o
21 a
SNE4PAL16REA (J)  SN74PAL16R6A (J,N) 5, -
<
~denotes fused inputs
, 3
PA|.15R8 functional block diagram S
FIELD-PROGRAMMABLE 5 : T2 .8
LOGIC, FIXED-OR ARRAYS cLK c1 —
=
® Octal 16-input registered AND-OR 22 i 61 —* = #m 02w a w
N\ ]
gate array 8 é . a 0
pin assignments N 3
8, % [¢] '8
J. N PACKAGES s[E s ” L o
1 _CLK |11 OE | =i o~ 8, * aQ Q.
2 | 12 Q 7 } —\
31 13_a - v s 16 8 <} a
4 | 14 Q O-#—1 ~ N
5 | 15 Q " {) . @
6 | 16 Q Q
7 10 17_Q *~ ?
8 | 18 Q 8 + ) a
9 1 19 Q 7 ' I
10 GND [20 Vcc 8
—t
SNS4PAL16R8A (J)  SN74PALI6R8A (4,N)
~denotes fused inputs
3-215
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PRODUCT GUIDE

‘PAL20L8

functional block diagram

FIELD-PROGRAMMABLE & o >
LOGIC, FIXED-OR ARRAYS aoxes| 7 wp———0°
© Octal 20-input AND-OR-INVERT 7 b———o
gate array 7
pin assignments > 7 O-Q—“"“ /0
14 20 7
JT, NT PACKAGES | i 1~ - > 110
10 13 1 7 :
21 14 I/PRELOAD 6 20 7 O-a-<4->— 10
3 1 15 0 o——] ~ 4
41 16 10 7 oo —¢»— /o
5 1 17 10 ’
-<>— 10
6 | 18 1/0 1 o<
7 1 19 110 at
8 | 20 1/0 7 \ vo
9 | 21 10 6
10 | 22 0 i <
111 23 | denotes fused input
~de u’
12 GND 24 vcc notes fused nputs
SN54PAL20L8A (JT)  SN74PAL20L8A {(JT,NT)
1
PALZ“B4 functional block diagram
3 FIELD-PROGRAMMABLE .
LOGIC, FIXED-OR ARRAYS OF OfEn2
OUTCLK P>c1
:‘U ® Quad 20-input registered AND-OR & 8 >1 ~ =0 2; a
8- gate array 40 X 64 —F 1D —
c N 8 Q
o pin assignments 7 —
-+ 8 Q
o JT, NT PACKAGES > / !) _
12 20 " \
c 1 OUTCLK |13 OF . ) il BN 8 J; Q
z O 14 UPRELOAD Ca ! —\
(1) 3 1 15 1/0 s en 2t
20
7 1 16 10 3 7 Vo —e->—] 1o
o—/— ~
5 1 17 a ’ 7
6 | 18 Q ,Z SERN <> o
7 1 19 Q
7 o—o—<4-> 1/0
8 | 20 Q + N
9 | 21 1/0 5 N N .
10 | 22 110 + AT o
RN 23 1 } -
12 GND 24 V¢ D
77—
SN54PAL20R4A (JT) . SN74PAL20R4A (JT,NT) ~denotes fused inputs
3-216
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" PRODUCT GUIDE

'PAlz 0“6 functional block diagram
FIELD-PROGRAMMABLE OF - EN2
LOGIC, FIXED-OR ARRAYS OUTCLK l:‘01
& 8, >1 §1D|=o 2V Q
: ’ a0xes |’ b\
® Hex 20-input registered AND-OR 8 a
gate array. ”* é
N
pin assignments 8 g Q
2 [S]2 7 —
JT, NT PACKAGES b= 71~ é a
”
1 QUTC 4
[¢] LK | 24 Vce e, —\
2 1 23 1 . - 8 {’ a
3 | 22 1/0 7
- 2 20 N
4 1 21 Q ~ 8 6 Q
5 | 20 Q 7
6 | 19 Q 1 ]
7 1 18_Q e :
8 1 17 Q 7 VD—T‘“"——' 1o
9 16 Q 7, D"A <> 170
10 | 15 10 7
1M 1 14 |/PRELOAD 2, <
12 GND 13 OE 6, &
L4 -
SNS4PAL20R6A (JT)  SN74PAL20R6A (JTNT)  ~ denotes fused inputs.
" .
PAI-Z“RB functional block diagram 3
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS OE —Cf EN2 ™
QUTCLK - DCl o
1 o o—
& > 0 ,v Q =
© Octal 20-input registered AND-OR ) 40 X 64 =7 D] (O]
gate array. 8 Q 5
pin assignments * N ‘ -g
8, aQ
JT, NT PACKAGES 7 § 2
1_OUTCLK | 24 Vcc — b2 8 é ol o-
2 1 23 | 7+
3 | ‘22 Q ) a
8 20 -
4 | 21 Q ~ 4 L
5 | 20 Q a
6 | 19 Q * é
7 1 18_Q ) a
8 | 17 Q < ?
9 | 16 Q * A a
10 1 15 Q * § )
1 1 14 |/PRELOAD . N
12 GND 13 OF r—
SNS4PAL20R8A (JT)  SN74PAL20RBA (JTNT) ~ denotes fused inputs.
3-217
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PRODUCT GUIDE

LOGIC ARRAYS

pin assignments

‘PL839, PL84D

FIELD-PROGRAMMABLE

e ‘PLB39 — three-state outputs
® ‘PLB40 — open-collector outputs
® Programmable output polarity

J, JT, NT PACKAGES
1 ©OE1 |13 T©OE2
2 1 14 O
3 1 15 O
4 1 16 0
5 | 17 1
6 | 18 |1
7 1 19 1
8 | 20 |
9 0 21 1

10 0 22 1

11 0 23 |1

12 GND | 24 V¢c

SN54PL839 (J)
SN54PL840 (J)

w

SN74PL839 (JT,NT)
SN74PL840 (JT,NT)

functional block diagram

OE1
OF2

&
28 X 32

14 32
-

14

~ denotes fused inputs.

>1
32X6

* ‘PL839 has 3-state (V) outputs; ‘PL840 has open-collector (Q) outputs.

n)
-
o
=1
c
0
- 1
@
£,
Q.
o
nc — no internal connection,
3-218
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PRODUCT GUIDE

i
PAI.R1 9'.8 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS =5
& EN
® Octal 19-input registered AND-OR-INVERT ssxea | 7, vp————o0
gate array
7, H———+—0
pin assignments 4
JT, NT PACKAGES INCLK —————p>0¢2 e T -8 —4—p—1/0
11 13 1 1 "z‘sz . o
2 1/D__| 14 INCLK/PRELOAD 110 —*—— v - 7~ e il
3 o 15 0 " Mo - 7, Oo-a-4>—1/0
4 1D 16 1/0 M1 7
5 1/D 17 _1/o 7, O-k—i—’—llo
6 1/D 18 1/0 = 4
7 1D 19_1/0 2 > 5 7e o-&i—4-»—1/0
8 1/D 20 1/0 t—— - Vo
9 b | 21 10 2. Lz a4
10 I/D 22 0 |
11 1/D 23 /D | i 5. <
12 GND 24 Vcee
SN54PALR19L8 (JT)  SN74PALR19L8 (JT,NT)
' 3
PAI.R1 9“4 : functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS oF Jenz o
® Quad 19-input registered AND-OR OUTCLK [>C1 E
gate array =) (= =
& |8 =1 09 a (O
pin assignments 38X 64 [~ . /D —\ -
JT, NT PACKAGES 8, $ a g
1_OuTCLK | 13 OE — o]
2 _1/D 14 INCLK/PRELOAD L $ a o
3 1D 15 1/0 INCLK [>oc2 I 8 ) o,
4 1D 16 1/0 n T > a
5 1D 17 _a 1o—>——120 et —
6 I/D 18 Q 1 Mo Z’ v o
7 1/D 19 Q M1
8 1/D 20 Q 7 o> Vo
9 I/D 21 1/0 = 7
10 1/D 22 _1/o 8 7 b—at+—<¢> 10
11 1D 23 1/D ‘ > ’ 7 N
12 GND 24 Vce |—— 8 1. ) < —¢ > 1o
4
SN54PALR19R4 (JT)  SN74PALR1SR4 (JT,NT) >—+¢
. 4
—ea
I TEXAS 3-219
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PRODUCT GUIDE

‘PALR19R6

FIELD-PROGRAMMABLE

functiona! block diagram

OE EN2
LOGIC, FIXED-OR ARRAYS OUTELK ps
-
® Hex 19-input registered AND-OR & _?.4__ >1 '/Dl=o v a
N 38X 64
gate array s % a
pin assignments N
8 Q
JT, NT PACKAGES INCLK oc2 " e + —
1 OUTCLK [ 13 OF 41c2 8 + Q
1, 7~
2 1D 14 INCLK/PRELOAD 1D 20 n, SN
3 1D 15 1/0 " 7 g + Q
4 1/D 1% Q Mo 1
5 1/D 17 Q' M1 | 8, & Q
6 /D 18 Q — N
7 1D 19 Q = . o i
8 I/D 20 Q > 7 vo-a—e>—r—1o
9 I/D 21 Q = F‘ <> Vo
8 7 <>
10 /D 22 1/0 o—~—1~ N
11 1/D 23 1/D 2 <
12 GND 24 Vce 6 <
SN54PALR19R6 (JT)  SN74PALR19R6 (JT,NT)
3 ‘PALR19R8 functional block diagram
FIELD-PROGRAMMABLE ’
'_g LOGIC, FIXED-OR ARRAYS oF T
(=] OUTCLK c1
E" © Octal 19-input registered AND-OR & 8, >1 1=0 2y Q
() gate array 18x64 7 /D
~* 8, ¢ a
pin assignments
G ¢ 7 .
c, 3T, NT PACKAGES P T 2 §
8- 1 _ouTcLK | 13 OF I N a
2 1D 14 INCLK/PRELOAD |  i/p—e— o0 1 5
O—rA~—~ \
3 1D 15 Q “ o a
4 1 MO ~
1/D 6 Q Mo 7 #’ —
5 I/D 17 Q 8, + a
Cd
6 I/D 18 Q 1 —
7_1D 19 Q = s 8, + [¢]
8 1/D 20 Q —2e D ]~ 7 —\
9 1D 21 aQ . g + e
10 1/D 2 Q nd N
11 1/D 23 I/D .
12 GND 24 Vee #~
SN54PALR19R8 (JT}  SN74PALR19R8 (JT,NT)
3-220 I Texas
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PRODUCT GUIDE

. .
PAI.T 1 9 |.8 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS & en =1
. sxes| 7, vp————o
e Octal 19-input latched AND-OR-INVERT >
gate array 7, ~ °
7
pin assignments
INLE —————(]0C2 1, 7, 1/0
JT, NT PACKAGES 1ic
1
L 13 ! 1/p ——~——] 2D 1 7, O-&-4-b—1/0
2 /D 14 INLE/PRELOAD “ P—+—~ 7 .
3 1D 15 O Mo 7 O—*—Q—’-—I/O
4 '1/D 16 1/0 M3
5 1/D 17_1/0 7 -4 -4»—1/0
6 I/D 18 1/0 =
- 8 7 O-ai-4->—1/0
7 1D 19 1/0 . 2, > -~ 7~ .
8 1/D 20 1/0 7 | ¢p— 110
8 ” o€
9 /D 21 /0 ~ 7
10 1/D 2 0 . 6
1 1/D 23 1/D ~ <
12 GND 24 Vce
SNS4PALTI9L8 (JT)  SN74PALT19L8 (JT,NT)
. i
PAI.T1 9R4 ) functional block diagram 3
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS OF qEn2
c1
e Quad 19-input registered AND-OR ouTeLK _.> o [(}]
gete array. & 8 > 09 Q :g
pin assignments 38X 64 [~ I/ —\ o
8, o]
JT, NT PACKAGES é t;
1 OUTCLK | 13 OE s $ A a 3
—_— ,
2 1D 14_INLE/PRELOAD| . oz 1 7 —\ -8
3 1D 15 1/0 ] dic 7~ 8, J) a =
2 1D 6 1/0 o155 1 " — 0.
5 /D 17 _Q P—r—~ en 2!
6 1/D 18 Q Y Mo LA v 1o
7 /D 19 Q M1
8 1D 20 Q 7, ] <> 10
7
9 1/D 21 _1/0 = e -
_— 5.
10_1/D 22_1/0 > # 2 a4 o
11 /D 23 1/D
8 7 o <> /0
12 GND 24 Vcge | O—rt—{~ ) g
4‘
SNS4PALT19R4 (JT)  SN74PALT19R4 (JT,NT) A <
+ <4
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PRODUCT GUIDE

‘PALT19R6

FIELD-PROGRAMMABLE

functional block diagram

OF EN2
LOGIC, FIXED-OR ARRAYS oUTCLK p
# Hex 19-input latched AND-OR s = =T a
gate array 38 X 64 ] 4"0
L 8 + Q
pin assignments ]
JT, NT PACKAGES 8 ¢ Q
1 OUTCLK [13 OF INLE ——] oc2 " N
2 /D |14 INLE/PRELOAD Vo] T1c2 [ 5, | ¢ a
D ———pt— 2D
3 1/D 15_1/0 BL., . Yo
4 1D 16 Q 1 o aan #
5 1/D 17 Q M1 o "P h N
6 1D 18 Q 1 —
7 /D 19 Q = en 2!
8 1D 20 Q 8, 7
> —— v — 110
9 1D 21 Q. .
10 I/D 22 1/0 ‘ 8. 1. 7 & —4> /o
1 1/D 23 1/D | 2 -
12 GND 24 vce M <
<
SNS4PALT19R6 (UT)  SN74PALTI9R6 (JT,NT)
3 ‘PAI_T‘ 9 Rs functional block diagram
FIELD-PROGRAMMABLE
o LOGIC, FIXED-OR ARRAYS OE EN2
= OUTCLK c1
8_ e Octal 19-input latched AND-OR — & = o o
c gate array 38 X 64 + #l/o
Q
8 Q
+ pin assignments - é
(7] a
e JT,NT PACKAGES NCE oc2 1, 8 +
a 1 _OUTCLK [13 OE Lico 7 N\ 3
—_— 1 8
) 2 1D 14 INLE/PRELOAD| iip—De—A,p 1 8 +
3 I/D 15 Q “ Soans of . h N
4 1D 16 Q Mo # ?
M1
5 I/D 17 Q s ) IS
6 1I/D 18 Q 7 ¢ —\
7 UD 19 Q = . s, ? Q
8 1D 20 Q —2e I b <~ ” —\
9 IID 21 Q . 8, + Q
10 I/D 22 Q o—~<—1~ =
11 1/D 23 1/D 8
12 GND 24 Vge ~
SNS4PALT19RS (JT)  SN74PALT19RS (JT,NT)
3.222 Texas
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PRODUCT GUIDE

TBP14S10 (’8287) This product is no longer in production, it is replaced by TBP24S10.

TBP 14SA10 "5387) This product is no longer in production, it is replaced by TBP24SA10.

TBP18$22 (’8471) This product is no longer in production, it is replaced by TBP28L22.

TBP18$A22 ('3470) This product is no longer in production, it is replaced by TBP28LA22.

TB P185030 ('3288) logic symbol? pin assignments

PROGRAMMABLE READ-ONLY PROM 32X 8 J, N PACKAGES
MEMORIES " 100 {907
2 1 10 _AO
e 32X8 :V 12) o 3 02 |11 A1
10) v al
® Three-state outputs AOJ—— 0 3)
i Av—8 o 4 a3 [12 A2
e Typical address access time Al 112) 0 AV @W__ a3 5 04 |13 A3
...25ns a2 ATi Avl—Bl _qs 5 05 |14 A4
o Typical power ... 400 mW A3 (14) A 16) as 7 0G5 |15 G
ST avf—L__qas 8 GND] 16 Vee
G €N AT 9) a7 For chip carrier options and information,

contact the factory.

TBP18SA030 ('8188) logic symbol pin assignments

PROGRAMMABLE READ-ONLY PROM 32X 8 J. N PACKAGES
MEMORIES " 1.6 |9 a7
e 32X8 A Q‘TOO 2 Qt |10 A0
(10) AQf——t a1 3 2 {11 A1
o Open-collector outputs AD n o AQ B) a2 2 Q3 |12 A2
e Typical address access time ST 0o ASW__q 5 Q4|13 A3
...25ns Az-(T:”_' A5 A8 _as 6. Q5 |14 A4
o Typical power . ..400 mW (14) . " Aop—8 7,06 |15 G
e A O (7) a8 8 GND{16 Vco
[] EN AQ (9) a7
For chip carrier options and information,

contact the factory.

Product Guide H

TBP18$42 (’3472) This product is no longer in production, it is replaced by TBP28S542.

TBP 188A42 ('8473) This product is no longer in production, It is replaced by TBP28SA42.

TBP18846 ('8474) This product is no longer Iin production, it is replaced by TBP28S46.

TBP 188A46 ('8475) This product is no longer in production, it is replaced by TBP28SA46.

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection, '

Texas ~ .
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TBP24810 logic symbolt pin assignments
PROGRAMMABLE READ-ONLY PROM 256 X 4 J, N PACKAGES
MEMORIES g5 ° " A6 [ 9 a3
© 2 A5 |10 Q2
e 256X4 A= “12) 3 A2 |11 a1
e Three-state outputs A2 AVp————a0 4 A3 |12 QO
7 4 I
e Typical address access time A3 @ a2 T Qi 5 A0 |13 G1
35ns A‘—(—z-,-—— 255 AV'JJ—-Qz 6 A1l 14 G2
o i 0 As—2 | AvE—9 a3 7 A2 |15 A7
. ypical select time ... 20 ns A6 (1) 8 GND| 16 Vcc
e Typical power . ,.375 mW 7 (15) 7
=, (14
_ZWB & EN For chip carrier options and information,
G1—13L I contact the factory.
TB P24s A10 logic symbol? pin assignments
J. N PACKA!
PROGRAMMABLE READ-ONLY ) PROM 255 X 4 Ao
MEMORIES A— 0 2 A5 |10 Q2
Al . 3 A4 |11 Q1
¢ 256X4 az—Z a2 __q 4 A3 |12 Q0
® Open-collector outputs A3 {a) 0o AQ (kL Qi1 5 A0 [13 G1
® Typical address access time As—3 Azs aof—l12 o 6 A1 |14 G2
...35ns A5 2 AD 0 a3 7 A2 |15 A7
e Typical select time ... 20 ns AG—((:—;‘—‘ 8 GNDJ16 Vec
¢ Typical power . ..375 mW A7—— 17
ypical pow m &2 (14) S~ r For chip carrier options and information,
& (13) EN contact the factory.
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-224 TExAs
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TB P24841 ('8476) logic symbolt pin assignments

PROGRAMMABLE READ-ONLY PROM 1024 X 4 J, N PACKAGES
MEMORIES o—15) 0- 1 A6 |10 G2
A= 1 2 A5 |11 a3
* 1024 X4 Al - 3 A4 12 a2
o Three-state outputs AZ—%L— 4 A3 13 Q1
® Typical address access time A3—£-;‘L AT {14) 0 5 A0 |14 QO
...40ns A4 2 A Av_ﬂ:’_)._m 6 A1 |15 A9
e Typical select time ... 20 ns A0 r 1023 A g :12: a2z 7 A2 116 A:
. Ag—m——— < 1 8 G1 17 A
e Typical power .., 475 mW a7 AV Qa3 3 GND| 18 Voo
Ag 16} [
9 {15) For chip carrier options and information,
, 32 (10) ] = contact the factory.
& (8) ]EN

TBP24SA41 ('3477) - logic symbolt pin assignments

PROGRAMMABLE READ-ONLY PROM 1024 X 4 J, N PACKAGES
MEMORIES a0—8_lo L2e I8 ot
) 2 A5 |11 Q3
e 1024X4 Al ) 3 A4 |12 Q2
e Open-collector outputs Az (4) iAo
. . A3 (14) 5 AD {14 Qo
® Typical address access time A
At i3 o b IE I 6 a1l |15 A9
...40ns 5 2) aZl AQ (12) o 7 _A2 |16 A8
e Typical select time . . . 20 ns :s ) 1% a0 a2 8 1|17 A7
o Typical power . ,.475 mW A7 (17) | AQ—— ';03 9 GND |18 Vvge
A8 {16)
a9 (15) For chip carrier options and information,

—_g
a contact the factory,
G0 ¢ N

&1 {8)

)]
=]
-
: =
TBP24S81 ('S454) fgic symbl* : pin asignments ©
-’
. J,N PACKAGES
PROGRAMMABLE READ-ONLY ) OPROMMH T A6 J10 & ‘:’
MEMORIES : :°1 © 1 2 A5 |11 a3 bl
e 2048X 4 ) 3 A4 112 Q2 o]
A2—e—— 4 A3 |13 a1 L
o Three-state outputs A3 (4) [«
R . (14) s _A0 |14 a0
e Typical address access time VT AV ——3)—-00 6 Al |15 Ag
1
...45ns as12) Al Ay TS e
(1) 2047 g &_Qz
o Typical select time ... 20 ns Aswr-— an 8 A10]| 17 A7
e Typical power . ..625 mW A7“T— AV a3 9 GND| 18 vcd
2: (15) For chip carrier optionsand information,
contact the factory.
A1o——m 10 a etery
G0 INJey
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-225
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TBP24SA81 ('S455) togic symbott pin assignments
PROGRAMMABLE READ;ONLY PROM 2048 X 4 J, NPACKAGES
MEMORIES aot5L 0+ 1 A6 [10 &
e 2048 X4 A18 2 A5 [11 Q3
7) 3 A4 |12 Q2
® Open-collector outputs A2 1 + Ao 13 ai
® Typical address access time A3 @ S (14) s A0 | 14 OO
...45ns A4 @ Aol 03 o 6 A1 |15 A9
e Typical select time .. .20 ns :: {1} > A Foa7 AQ (12) 7 A2 |18 A8
e Typical power . .. 625 mW 17] {11 8 A10] 17 A7
ypical p A7 :13; AQk—— a3 9 GND| 18 vcd
A9 (15) For chip carrier options and information,
@) contact the factory.
A10 10
g (10) IN EN
TBP28L22 logic symbol* pin assignments
LOW-POWER PROGRAMMABLE PROM 256 X 8 J, N PACKAGES
READ-ONLY MEMORIES Pl 0 - 1 a0 J11 o4
» 256X8 a2 AV o1 Qo 2 Al [12 Q5
e Three-state outputs A2 AVl (8) o 3 A2 113 08
i P . A3 {4) ° AV a2z 4 A3 |14 Q7
o Typical address access time s 5) Az AV ) a3 5 A4 |15 E—,
...45ns s 7 PXv/ S LI R 6 Q0 |16 G2
e Typical select time . .. 20 ns PV avf2 o5 701 |17 AS
. 19 (13) 8 Q2 {18 A6
e Typical power . ..375 mW A 19 B AV el Q6
= (6l — AT a7 9 a3 |19 A7
g: 15) PN EN 10 GND|20 Ve
o For chip carrier options and information,
3 contact the factory.
Q.
c
2 T B P 28 lAZ 2 logic symbolt pin assignments
G) LOW-POWER PROGRAMMABLE PROM 256 X 8 4. N PACKAGES
| READ-ONLY MEMORIES SN 120 {11 04
£. M AQ—8 a0 2 A1_[12 G5
(% * 256X8 M_Ts)— Aol 3 A2 |13 Q6
@ e Open-collectar outputs A2 @ 1 aok8 o 4 A3 |14 Q7
® Typical address access time A3 AL (9) 5 A4 |15 G1
A4 (5} 25 AQ a3 =,
...45ns s 1) Aol o 6 Q0 |16 G2
® Typical select time ... 20 ns A6 (18) AQ 12) Qs ; 2; :; ﬁ:
e Typica! power .., 375 mW A ae | 7 AQ ::3; Qs 9 a3 |19 A7
Ez%B & IEN AQ az 10 GND |20 Voo
a1 ‘ For chip carrier options and information,
contact the factory.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-226
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TBP28 |_42 logic symbolt . pin assignments
PROM 512X 8 J, N PACKAGES
LOW-POWER PROGRAMMABLE (” TR ETRrYY
READ-ONLY MEMORIES A0 @ 0 AT {6) Qo 2 A1 |12 Q5
e 512X8 :; @) Aavhb—2 o 3 Az |13 G6
e Three-state outputs A3 (4) AV :Z: Q2 4 A3 |14 %7
e  Typical address access time YL a0 AV ——“T—03 :_ :;; :: e
511 A Q4
-..55ns . as-L18) Ag [CFTIp 7 a1 |17 A
. Typical select time ., .25 ns A6 (::: AV (13) 8 Q2 18 A7
. Typical power . ..275 mW A7 ! AV (14) a7 9 Q3 |19 A8
s._“L_ 8 10 GND|20 Ve
=_ (18]
G‘ub‘ EN For chip carrier options and inforrmation,
contact the factory,
[}
2
&
)
]
=
=]
o
s
o
1
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAs 3-227
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TB Pz 8 L45 logic symbol? pin assignments
TBP28l46 PROM 512X 8 J, N PACKAGES
a8 1o T A7 |13 a3
LOW-POWER PROGRAMMABLE A AT—2 a0 2 A6 |14 04
READ-ONLY MEMORIES A28 avj—12 o 3 A5 |15 05
(5) a1 4 A4 |16 Q6
A3 AVi———ouuw—aQ2
e 512X8 Aa—t4) AL A 03) o 5_A3 [17 Q1
® Three-state outputs : as—2) 1 Ag 08 o, 6 A2 |18 G2
e  Typical address access time A6 (2) AT (15) o5 7 A1 119 G3
...55ns Fe Lt AV&OG 8 A0 120 G
e  Typical select time 25 ns AB {23) Fv4 L1/ . Q? 2 Qo |21 G4
yp. K S = (21) 8 Vi 10 Q1 22 nc
° Typical power .. .275 mW G4- o) & " 02 |23 A8
G3
or 18) EN 12 GND| 24 veo ‘
51 (20) For chip carrier options and information,
. contact the factory,
TB Pza |_85 A logic symbott pin assignments
TBP28L86A PROM 1024 X 8 J, N PACKAGES
(8) 0 1 A7 13 a3
LOW-POWER PROGRAMMABLE A0———] > Ac |1a 0a
PO Ag—2 a0
READ-ONLY MEMORIES 6 10! 3 A5 |15 G5
e | AV a8 o 4 A4 _f16 Q6
* 1024x8 a3l avl—1 q;
(@) 13) S A3 117 @7
® Three-state outputs MT Lol AV TR 6.2 118 52
® Typical address access time AS e 1023 AYQ ( Q4 7 A1 |19 G3
...65ns As%%-— oAy o 8_A0_|20 Gt
3 e Typical select time ... 30ns A7 ———o AV‘—&QG 9 a0 |21 Ga
) (23) {17) 10 a1 |22 A9
e Typical power,..275 mW A8 ————— AVEI——a7
Ag-£22) ° 11 Q2 {23 A8
o [PIRLALE o -y 12 GND |24 Vg
- 19) :
o 6378_)_ en For chip carrier options and information,
Q. — contact the factory.
=, _(20)
[ (;1_._5‘
(1)
~+
1]
(o) TBP28L86 ( LS478) This product is no longer in production, it is replaced by TBP28L86A.
= :
Q.
(1]
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection, )
3-228 .
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TBPZ 8 |.1 B 5 logic symbolt pin assignments
J, N PACKAGES
LOW-POWER PROGRAMMABLE gl PROM 2048 X 8 1 A7 J13 a3
READ-ONLY MEMORIES A0 :7' 0 7 a6 |14 a4
Al 3 A5 15_Q5
o 2048X8 N ATb—2 a0 2 a4 |16 06
e Three-state outputs A3 (5) AV {10) Q1 5 A3 |17 Q7
e Typical address access time ™ (4) A7 1) Q2 6 A2 |18 G2
i Te— (13)
...65n A Q3 7 A1 _]19 G3
-B5ns a4, 0 AV g
e Typical select time . .. 30 ns As2 2047 AY sl Q4 8 A0 20 Gi
e Typical power. .. 350 mW a7 AV 6 Q5 1: g? i; :;0
23 AV Q6
AB%_‘;))— A 17n__ o 11 02 |23 A8
AS— ] ' 12 GND|24 Vcc
ar0-20___ho)
3 (19) = . For chip carrier options and information,
tact the factory.
G218 En contact the factory
T1t200 I
\
TBP28L166 togic symbolt pin assignments
J, N PACKAGES
LOW-POWER PROGRAMMABLE PROM 2048 X 8 1 A7 |13 Q3
READ-ONLY MEMORIES AO-—:—::——‘O\ 7 a6 |14 Ga
' Al —d . 3 A5 |15 Qs
e 2048X8 A2 ©) AV 9 Qo VR TR
® Three-state outputs () AT (10) a1 s rs 117 o7
. . 3
® Typical address access time :4 @ Aavi—u s A2 |18 G2
...65ns a5 13 P Av‘%oa 7 A1_|19 G3
o Typical select time . . . 30 ns ST ¢4 2047 Avﬁ—m 8 A0 |20 &1
e Typical power . . . 350 mW Ay A (:s) as 9 a0 |21 _At0
23) A8 o6 10 Q1 [22 A9
A8 Agh-47_o; 11_02 |23 A8 _qc’
A= 10 12 GND|24 Ve —
A10
63 (19) Z & R For chip carrier options and information, 5
(18) contact the factory.
f G2 ——— EN
G120 N "5
=
©
o
=
o
t Pin numbers shown on logic symbols are for J and N packages only,
nc — noylnternal connection.
I Texas 3-229
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TBP28S42 logic symbolt pin assignments

PROGRAMMABLE READ-ONLY PROMS512X 8 J, N PACKAGES
MEMORIES a- 1o ®) 1 A0 Q11 Q4

2} AVF———a0 2 A1 |12 a5
® 512X8 At (U]

A2 {3) AVpP——1 3 A2 |13 as
® Three-state outputs Aa_——“‘ A9 (8) a2 4 A3 |14 a7
e Typical address access time ] A0 AV (9 Q3 5 A4 |15 G

...35ns a5 18] 51 a1 o4 6 Q0 16 A5
e Typical select time . .. 20 ns ag 071 avl—92___ s 7 a1 |17 _As
N Y N T 8 Q2 [18 A7
® Typical power . . . 500 mW a7-18! A a6
(14) 9 03 |19 A8
(19) AV Q7
AS-(TE)—— 8 10 GND|20 vee
G EN For chip carrier options and information,

contact the factory,

w

apng 3onpoid

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,

3-230 Texas
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TB PZ 8SA42 logic symbolt pin assignments
PROGRAMMABLE READ-ONLY PROM 512X 8 J NPACKAGES
1 A0 11 Q4
MEMORIES |,
A—y AOk—t8 o 2 Al |12 05
* 512X8 A= Aok—a_ o 3 A2 |13 a6
e Open-collector outputs A2 o (8) 4 A3 14 Q7
. . az_l4) A a2 =
e Typical address access time ) o AQ| (9 3 5 A4 115 G
35 A4 A— (11) 6 Q0 |16 A5
SreSons 518 511 AQ a4 7 a1 |17 a6
e Typical select time .., 20 ns (17) aof412_ o
) A6 (13) 8 Q2 18 A7 )
e Typical power . ..500 mW (18) AQ 6 9 a3 |19 Ag
A7 aol—14 g
Ag19) 8 ‘ 7 10 GND| 20 vec
5_015)
G‘_B EN For chip carrier options and information,
contact the factory.
TBP28345 logic symbolt _pin assignments
TBP28S46 PRI P
@ 1 (9) 1_A7 [13 Q3
PROGRAMMABLE READ-ONLY Al o1 AV o Qo 2 A6 |14 Q4
MEMORIES Az_(s, AV an Q1 3 A5 |15 Qs
. 512X8 A3—————] s AV . 4 A4 |16 Q6
A4 (4) Agm AV a3 43 - 5 A3 |17 Q7
® Three-state outputs s (3) AT (14) s Az |18 G2
e Typical address access time A2 A |15 7 A1 |19 G3
...36ns 7# Ayj—te 8 A0 |20 Gt
e Typical select time ,..20 ns ABT 8 AV an Q7 9 Q0 21 G4
e Typical power .. .500 mW G““_g)b‘ & . 10 a1 |22 ne
63 11 _Qz |23 A8
G218 | EN 12 GND|24 vgg
51—% For chip carrier options and information, g
contact the factory. - —
=]
Tspzss A46 fogic symbol? ‘ pin assignments -
PROMSI2 X 8 J, N PACKAGES g
ao—t8 04 1 A7 _J13 a3 be]
PROGRAMMABLE READ-ONLY [ ()] 2 A6 |14 o4
Al ———— AQ Qo o
MEMORIES 218 AO a0 o 3 A5 |15 o5 e
e 512X8 ) an 4 A1 |16 a6 o.
A3—— AQ Q2 A3 117 a7
® Open-collector outputs (4) ] (13) 5
e Typical address access time A4 3) Agﬁ AL (14) s 6 A2 118 G2
A5 2 AQ| 5 Q4 2 A1 |19 G3
-..35ns A6 — A O L 8 A0_| 20 Gi
e Typical select time ... 20 ns a7 aof 18 o 9 oo |21 Ga
o Typical power . ., 500 mW ABL— 8 AO .ﬂ....(n 10 Q1 22 nc
Ga 20 & 11 a2 |23 A8
5419 12 GND| 24 Ve
G2 as) EN F . - N . N
‘_31 (20) t or chip carrier options and information,
contact the factory.
1 Pin numbers shown on logic symbols are for J and N packages only. '
nc — no internal connection.
TEXAs 3-231
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TBP28385A togic symbott pin assignments

3, N PACKAGES
PROGRAMMABLE READ-ONLY ® PROM 1024 X 8 A T &
MEMORIES A0—o 0 o) 2 A6 |14 04
Al ™ ) Tm 3 A5 |15 a5
e 1024X8 A2 a AV [— 2 _As_ |16 06
e Threestate outputs A— AV TR 5 A3 j17 Q7
®  Typical address access time A4 3) AL AV a3 6 A2 118 G2
As 7R vd S LL N 7 A1 |19 G3
...35ns e (2 AT (15) as s A0 |20 O1
e  Typical select time ... 20 ns a7t - AT (16) a6 9 Qo0 |21 Ca
e  Typical power .., 550 mW Agt23) Av (17) a7 10 Q1 {22 A9
(22) 11_Q2 [23 A8
9 L 12 GNO| 24 v,
Ga (21) N & cg
g3-19 | For chip carrier options and information,
G2 (18) EN contact the factory.
& (20)

TBP28S86 ('S478)

TB P28S86-60 These products are no fonger in production. They are replaced by TBP28S88A and TBP28S86A-60.

TBP28S86A togic symbot? ‘ pin assignments

3 J, N PACKAGES
PROGRAMMABLE READ-ONLY . ® PROM 1024 X 8 7 A7 13 a3
MEMORIES AQ———{0 2 A6 {14 Q4

0 a0 | Ag—Ll a0 3 A5 |15 as

- . A28 Av |19 o % A4 |16 06

(=] e 1024X8 (5) (11 5 A3 |17 a7

Q. A3—2——if AV Q2

c , ®  Three-state outputs ™ (4) 0 AY {13) a3 6 A2 |18 G2

e} e  Typical address access time a5 L AT A v, 7 A1 [19 ga

-+ ...35ns Ag—2 P I 8 A0 | 20 &1

X . 1) (16) 9 Q0 |21 Gs

m e  Typical select time ... 20 ns A7—2 | AT Q6 T2 7o

c ®  Typical power . . . 550 mw ag-t23___] X -] LI T Q2 |23 A8

a (22}

Q ﬁg—(;)—— 9 12 GND| 24 vcd

® Ga2LINFTR - - - . .

3 (19) : For chip carrier options and information,
(18) EN contact the factory.
G2———o
NN
1
TBP28SA86 ('S479)
TBP 288A86'60 -These products are no longer in production. They are replaced by TBP28SA86A
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-232 I TExas
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TBP28SA86A logic symbolt pin assignments
PROM 1024 X 8 J, N PACKAGES
PROGRAMMABLE READ-ONLY A0 (8) 0 1 A7 13 Qa3
MEMORIES A ] AQ—9 oo 2 A8 114 04
(6) {10} 3_A5 15 Q5
e 1024X8 Az— AQ-'(;,'—Q‘ 4 A4 |16 a6
e Open-collector outputs “3——‘4‘ AQ BTN Q2 5 A3 |17 Q7
e  Typical address access time A4 3) | Al AQ 141 03 6 A2 |18 G2
35 s X AST— 1023 A Qpf—————Q4 7 Al {19 G3
~- 350 _ ao—2—1 aol18 o5 8 A0 |20 G
. Typfcal select time .. .20 ns A7 | AQ (16) a6 s 0o |21 G4
e  Typical power . ..550 mW Ag—23) ] A | _an a7 w0 Q1 |22 A9
ag—t22 14 1102 |23 A8
G2 INF g 12 GND| 24 Vcd
(19)
‘33‘78‘)—“ EN : For chip carrier options and information,
T contact the factory.
G1—20 I
in assignments
TBP28S165 e syt S—
TBPZBS165 - J. NPACKAGES
® PROM 2048 X 8 T a7 T3 o3
PROGRAMMABLE READ-ONLY AC——9) 2_A6 114 04
Al — (9) 3 A5 |15 Q5
MEMORIES e
M A28 A7 o Qo 4 A4 |16 Q6
: (s AVE———o1 Q
e 2048 X8 AzT A 0o, 5 A3 |17 Q7
® Three-state outputs A4 ———— v (13) 6 A2 |18 G2
) ) a5 13 La 0 AV _1—1_4_03 7 A1 |19 G3
& Typical sefect time . .. 15 ns o2 2047 a4 o4 8 A0 |20 G1
P L I Av—EL o 9 @ [21 a0
(23) AV 16 Q6 10 Q1 _[22 A9 o)
AT avp2_ o7 11 a2 [23 As -
AA1?) zn o 12 GND| 24 Ve ‘5
a3 g} = For chip carrier optionsand information, (D
(18) EN contact the factory. -
120 I~ 1T
3
TYPICAL | GUARANTEED o
TYPICAL Jue
PACKAGE ADDRESS MAXIMUM a.
TYPE POWER
. ROW SPACING ACCESS ACCESS DISSIPATION
TIME TIME
TBP285165 7.62 mm {0.300 in.) 25 ns 550 mW
TBP28S166 15,24 mm (0.600 in.) 35ns 650 mW
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TEXAS 3.233
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EXPLANATION OF NEW LOGIC SYMBOLS

by F. A. Mann
INTRODUCTION

"The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic
language that can show the relationship of each input of a digital logic circuit to each output without
showing explicitly the internal iogic. At the heart of the system is dependency notation, which will be
explained in Section 4.

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973.
Lacking at that time a complete development of dependency notation, it offered little more than a
substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions
of AND, OR, negation, etc. This is no longer the case.

Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document
(Publication 617-12) that will consolidate the original work started in the mid 1960's and published
in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly
for the USA, |IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14.
Texas Instruments is participating in the work of both organizations and this Data Book introduces
new logic symbols in anticipation of the new standards. When changes are made as the standards
develop, future editions will take those changes into account.

The following explanation of the new symbolic language is necessarily-brief and greatly condensed
from what the standards publications will finally contain. This is not intended to be sufficient for
those people who will be developing symbols for new devices. It is primarily intended to make possible
the understanding of the symbols used in this book; comparing the symbols with functional block
diagrams and/or function tables will further help.that understanding.

SYMBOL COMPOSITION

A symbol comprises an outline or a combination of outlines together with one or more qualifying
symbols. The shape of the symbols is not significant. As shown in Figure 1, generafl qualifying symbols
are used to tell exactly what logical operation is performed by the elements. Table | shows the general
qualifying symbols used in this data book. Input lines are placed on the left and output lines are
placed on the right. When an exception is made to that convention, the direction of signal flow is
indicated by an arrow as shown in Figure 11.

Ali outputs of a single, unsubdivided element always have identical internal logic states determined by
the function of the element except when otherwise ‘indicated by an associated qualifying symbol
or label inside the element.

TeExas
INSTRUMENTS
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EXPLANATION OF NEW LOGIC SYMBOLS

OUTLINE GENERAL QUALIFYING
__\ / SYMBOL ‘

INPUT OUTPUT
LINES LINES

*Passible positions for qualifying symbols relating to inputs and outputs
FIGURE 1 - SYMBOL COMPOSITION

The outlines of elements may be abutted or embedded in which case the following conventions apply.
There is no logic connection between the elements when the line common to their outlines is in the
direction of signal flow. There is at least one logic connection between the elements when the
line common to their outlines is perpendicular to the direction of signal flow. The number of
logic connections between elements will be clarified by the use of qualifying symbols and this is
discussed further under that topic. If no indications are shown on either side of the common line, it
is assumed there is only one connection.

When a circuit has one or more inputs that are common to more than one element of the circuit, the
common-control block may be used. This is the only distinctively shaped outline used in the IEC
system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the
common-contro! block is an input to each of the elements below the common-control block.

COMMON-CONTROL BLOCK

)

A ———
5 -
Q, - P b a —
(9] | L
o = 4
3 o— —
o
e |
n d— b 4 |
FIGURE 2 - ILLUSTRATION OF COMMON- CONTROL BLOCK
4-6 Texas
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31

3.2

A common output depending on all elements of the array can be shown as the output of a common-
output element. Its distinctive visual feature is the double line at its top. In addition the common-
output element may have other inputs as shown in Figure 3. The function of the common-output
element must be shown by use of a general qualifying symbol.

COMMON-OUTPUT b—] b——f

ELEMENT \ - b— -4 e
(must, like other elements, c ——3g LD‘)_f
have a qualifying symbol to

denote its logic function).

FIGURE 3~ ILLUSTFIIATION OF COMMON-OUTPUT ELEMENT

QUALIFYING SYMBOLS
General Qualifying Symbols

Table | shows the general qualifying symbols used in this data book. These characters are placed near
the top center or the geometric center of a symbol or symbol element to define the basic function
of the device represented by the symbol or of the element.

Qualifying Symbols for Inputs and Outputs )

Qualifying symbols-for inputs and outputs are shown in Table Il and will be familiar to most users
with the possible exception of the logic polarity and analog signal indicators. The older logic negation
indicator means that the external O state produces the internal 1 state. The internal 1 state means the
active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and O
logic states to the levels H (high) and L {low), a statement of whether positive logic {(1=H, 0= L) or
negative logic (1 = L, 0 = H) is being used is required or must be assumed. Logic polarity indicators
eliminate the need for calling out the logic convention and are used in this data book in the symbology
for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will
produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will
produce the external L level. Note how the active direction of transition for a dynamic input is
indicated in positive logic, negative logic, and with polarity indication.

TeExas
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EXPLANATION

OF NEW LOGIC SYMBOLS

TABLE | - GENERAL QUALIFYING SYMBOLS

SYMBOL DESCRIPTION EXAMPLE
& AND gate or function. SN7400
>1 OR gate or function. The symbol was chosen to indicate that at least SN7402
one active input is needed to activate the output.
=1 Exclusive OR. One and only one input must be active to activate the output. 'SN7486
= Logic identity. All inputs must stand at same state. SN74180
2k An even number of inputs must be active, SN74180
2k+1 An odd number of inputs must be active. SN74ALS86
1 The one input must be active. SN7404
pord A buffer or element with more than usual output capability (symbol SN74S436
is oriented in the direction of signal flow}.
o Schmitt trigger; element with hysteresis. SN74LS18
XY Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). SN74LS347
MUX Multiplexer/data selector. SN74150
DMUX or DX Demultiplexer. SN74138
z Adder. SN741.5385
P-Q Subtracter. SN741L.5385
CPG Look-ahead carry generator. SN74182
L Multiplier. SN74L5384
comp Magnitude comparator. SN74L5682
ALU Arithmetic logic unit. SN741LS381
e Retriggerable monostable. SN741.5422
1 Non-retriggerable monostable {one-shot). SN74121
_,.51_ Astable element. Showing waveform is optional. SN74LS320
J"!S"\_ Synchronously starting astable. SN74L5624
.r‘\;.r!-a_ Astable element that stops with a completed pulse. »
SRGm Shift register. m = number of bits. SN74L5595
CTRm Counter. m = number of bits; cycle length = 2mM, SN54LS590
CTR DIVm Counter with cycle length = m. SN74LS668
RCTRm Asynchronous (ripple-carry) counter; cycle length = 2m, s
ROM Read-only memory. ) SN74187
RAM Random-access read/write memory. SN74170
FIFO First-in, first-out memory. SN74L5222
=0 Element powers up cleared to O state. SN74AS877
[ Highly complex function; ““gray box"’ symbol with limited detail SN74L5S608

shown under special rules.

*Not all of the general qualifying symbols have been used in this book, but they are included here for the sake of completeness.
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EXPLANATION OF NEW LOGIC SYMBOLS

TABLE 11 — QUALIFYING SYMBOLS FOR INPUTS AND QUTPUTS

Logic negation at input. External 0 produces internal 1.

Logic negation at output. Internal 1 produces external 0.

Active-low input. Equivalent to —q in positive logic.

Active-low output, Equivalent to b—in positive logic.

Active-low input in the case of right-to-left signal flow.

Active-low output in the case of right-to-left signal flow,

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right.

Bidirectional signal flow. .
POSITIVE NEGATIVE POLARITY

LOGIC LOGIC INDICATION
: 1 1] .
Pyn:mm not used
inputs | I
active 0 1 H

not used not used
on

—
transition 0 - 1 L

Nonlogic connection. A label inside the symbol will usually define the nature of this pin.

Bx [p4 #4ATTETA

Input for analog signals.
Internal connection. 1 state on left produces 1 state on right.

Negated internal connection. 1 state on left produces O state on right.

Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on

-._-I---- right.

{"" Internal input (virtual input). tt always stands at its internal 1 state unless affected by an
—— overriding dependency relationship.

""} Internal output (virtual output). its effect on an internal input to which it is connected is
P indicated by dependency notation.

The internal connections between logic elements abutted together in a symbol may be indicated by
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one
or both sides of the common line and if confusion can arise about the numbers of connections, use can
be made of one of the internal connection symbols.

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected
directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal.
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TABLE 11l — SYMBOLS INSIDE THE OUTLINE

Postponed output (of a pulse-triggered flip-flop). The output changes when input
initiating change (e.g., a C input) returns to its initial external state or level. See § 5.

Bi-threshold input (input with hysteresis)

NPN open-collector or similar output that can supply a relatively *
low-impedance L level when not turned off. Requires external
pull-up, Capable of positive-logic wired-AND connection.

Passive-pull-up output is similar to NPN open-collector output but f
is suplemented with a built-in passive pull-up.

NPN open-emitter or similar output that can supply a relatively low-
impedance H level when not turned off. Requires external pull-down.
Capable of positive-logic wired-OR connection,

o— +

Passive-pull-down output is similar to NPNVopen~emitxer output but
is supplemented with a built-in passive pull-down.

3-state output

Output with more than usual output capability (symbol is oriented in the direction
of signal flow).

Enable input .
When at its internal 1-state, all outputs are enabled.
When at its internal O-state, open-collector and open-emitter outputs are off,
three-state outputs are at normally defined internal logic states and at external
high-impedance state, and all other outputs (e.g., totem-poles) are at the
internal O-state.

Usual meanings associated with flip-flops (e.g., R = reset, T = toggle)

S
R

Shift right (left) inputs, m =1, 2, 3 etc. If m = 1, it is usually not shown.

Data input to a storage element equivalent to: 'd

Counting up (down) inputs, m = 1, 2, 3etc. |f m = 1, it is usually not shown.
Binary grouping. m is hidhest power of 2.

The contents-setting input, when active, causes the content of a register to take
on the indicated value.

The content output is active if the content of the register is as indicated.

Input line grouping . . . . indicates two or more terminals used to implement a single
logic input.

. X
e.g., The paired expander inputs of SN7450. Yq]E

Fixed-state output always stands at its internal 1 state. For example, see SN74185.
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33

The application of internal inputs and outputs requires an understanding of dependency notation,
which is explained in Section 4,

In an array of elements, if the same general qualifying symbol and the same qualifying symbols
associated with inputs and outputs would appear inside each of the elements of the array, these
qualifying symbols are usually shown only in the first element. This is done to reduce clutter and to
save time in recognition. Similarly, farge identical elements that are subdivided into smaller elements
may each be represented by an unsubdivided outline. The SN541.8440 symbol illustrates this principle.

Symbols Inside the Outline

Table 111 shows some symbols used inside the outline. Note particularly that open-collector, open-
emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the
outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs
and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The
effects of the EN input on the various types of outputs are shown.

It is particularly important to note that a D input is always the data input of a storage element. At
its internal 1 state, the D input sets the storage element to its 1 state, and at its internal O state it resets
the storage element to its O state.

The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are
arranged in order and the binary weights of the least-significant and the most-significant lines are
indicated by numbers. In this data book weights of input and output lines will be represented by
powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will
be used. The grouped inputs generate an internal number on which a mathematical function can be
performed or that can be an identifying number for dependency- notation. See Figure 28. A frequent
use is in addresses for memories.

Reversed in direction, the binary grouping symbol can be used with outputs. The concept.is analogous
to that for the inputs and the weighted outputs will indicate the internal number assumed to be
developed within the circuit.

Other symbols are used inside the outlines in this data book in accordance with the IEC/IEEE
standards but are not shown hére. Generally' these are associated with arithmetic operations and are
self-explanatory.

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets
[like these] .
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DEPENDENCY NOTATION
General Explanation

Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship
between inputs, outputs, or inputs and outputs without actually showing all the elements and inter-
connections involved. The information provided by depéndency notation supplements that provided
by the qualifying symbols for an element’s function.

In the convention for the dependency notation, use will be made of the terms “affecting’” and
“affected’’. In cases where it is not evident which inputs must be considered as being the affecting
or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any
convenient way.

So far, ten types of dependency have been defined and all of these are used in this data book. They are
listed below in the order in which they are presented and are summarized in Table IV following

4.11.

Section Dependency Type or Other Subject

4.2 G, AND

4.3 General rules for dependency notation
4.4 Vv, OR

4.5 N, Negate, (Exclusive OR)

46 Z, Interconnection

4.7 C, Control

‘4.8 S, Set and R, Reset
49 EN, Enable

4.10 M, Mode

4.11 A, Address

G (AND) Dependency

A common relationship between two signals is to have them ANDed together. This has traditionally
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate.
The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND
relationship using dependency notation. While nine other forms of dependency have since been
defined, the ways to invoke AND dependency are now reduced to one.
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In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has '
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and
also at each affected input. Note the bar over the 1 at input c.

a 1_- ' a— & - v a
b—| 61 = b ‘ b
= Rer g

FIGURE 4 — G DEPENDENCY BETWEEN INPUTS

1]
[}

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is
the internal lagic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input a to
be ANDed with a dynamic input b.

-

Ao = L

FIGURE 5 — G DEPENDENCY BETWEEN OUTPUTS AND INPUTS

T

E

FIGURE 6 — G DEPENDENCY WITH A DYNAMIC INPUT

The rules for G dependency can be summarized thus:

When a Gm input or output {m is a number) stands at its internal 1 state, all inputs and outputs
affected by Gm stand at their normally defined internal logic states. When the Gm input or output
stands at its O state, all inputs and outputs affected by Gm stand at their internal O states.

]
i
Logic Symbols E
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4.3 Conventions for the Application of Dependency Notation in General

The rules for applying dependency relationships in general follow the same pattern as was illustrated
for G dependency.

Application of dependency notation is accomplished by:

1)  labeling the input (or output) affecting other inputs or outputs with the letter symbol
indicating the relationship involved (e.g., G for AND) followed by an identifying number,
appropriately chosen, and

2) labeling each input or output affected by that affecting input (or output) with that same
number.

1f it is the complement of the internal logic state of the affecting input or output that does the affecting,
then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4.

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an
OR relationship to each other. See Figure 7. )

a G1
b G1 =
¢ 1

FIGURE 7 — OR’ED AFFECTING INPUTS

If the affected input or output requires a label to denote its function (e.g.,.”’D"’), this label will be
prefixed by the identifying number of the affecting input. See Figure 12.

If an input or output is affected by more than one affecting input, thé identifying numbers of each of
the affecting inputs will appear in the label of the affected one, separated by commas. The normal
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure
12.

If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs
of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or
outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See
Figure 8.
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a a a 1
b Ga = b G1
[ « c 1

FIGURE 8 — SUBSTITUTION FOR NUMBERS
4.4 V (OR) Dependency

The symbol denoting OR dependency is the letter V. See Figure 9.

S

“vila
1—b

. FIGURE 9 — V (OR) DEPENDENCY

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand
at their internal 1 states. When the Vm input or output stands at its internal O state, all inputs and
outputs affected by Vm stand at their normally defined internal logic states.

4.5 N (Negate) (X-OR) Dependency

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected
by an Nm input or output stands in an exclusive-OR relationship with the Nm input or output.

£
: (@]
. - b - 2
a—[m l-,:c = [ = [5'1 £
- - c - ¢ >
a a— (/)]
2
Ifa=0, thenc=b g
Ifa=1, thenc=b —

FIGURE 10 — N (NEGATE) (X-OR) DEPENDENCY
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4.6

When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each
output affected by Nm is the complement of what it would otherwise be. When an Nm input or
output stands at its internal O state, all inputs and outputs affected by Nm stand at their normally
defined internal logic states. i

Z (Interconnection) Dependency
The symbol denoting interconnection dependency is the letter Z.

Interconnection dependency is used to indicate the existence of internal logic connections between
inputs, outputs, internal inputs, and/or internal outputs.

The internal logic state of an input or output affected by a Zm input or output will be the same as the

internal logic state of the Zm input or output, unless modified by additional dependency notation.
See Figure 11.

S

1]

O e =

3 = (H e e

e =

a Gi_l
bj;z_lz c

FIGURE 11 ~ Z (INTERCONNECTION) DEPENDENCY
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4.7 C (Control) Dependency

438

The symbol denoting control dependency is the letter C.

Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage
elements. They may take on their internal 1 states (be active) either statically or dynamically. In the

latter case the dynamic input symbol is used as shown in the third example of Figure 12.

. s
a c1 a—— -E
h:[m b——o &|R

ac1_ a—G1 a
b—c2 Ehlcz—hs

c—1.20 c—{ 2D C—— &0

Note AND relationship of aand b

a—{G1 a—1% -
b—{1,20 = S
c—C2 ¢ . & R
"r-"“’ : & T>1 -
b{120  _ . { T T

¢c— G1 c &

d— C2 d -

Input c selects which of a or b is stored when d goes low.

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or
output stands at its internal O state, the inputs affected by Cm are disabled and have no effect on the

function of the element.

FIGURE 12 — C (CONTROL) DEPENDENCY

S (Set) and R (Reset) Dependencies

letter R.

Logic Symbols E

_The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



sjoquAg 21607

EXPLANATION OF NEW LOGIC SYMBOLS

4.9

Set and reset dependencies are used if it is
necessary to specify the effect of the combi-
nation R=S=1 on a bistable element. Case 1 in
Figure 13 does not use S or R dependency.

When an Sm input is at its internal 1 state,
outputs affected by the Sm input will react,
regardless of the state of an R input, as they
normally would react to the combination S=1,
R=0. See cases 2, 4, and 5 in Figure 13.

When an Rm input is at its internal 1 state,
outputs affected by the Rm input will react,
regardless of the state of an S input, as they
normally would react to the combination S=0,
R=1. See cases 3, 4, and 5 in Figure 13.

When an Sm or Rm input is at its internal 0
state, it has no effect.

Note that the noncomplementary output
patterns in cases 4 and 5 are only pseudo stable.
The simultaneous return of the inputs to
S=R=0 produces an unforeseeable stable and
complementary output pattern.

EN (Enable) Dependency

CASE 1
S R|la a
§ S a 0 0] nc nc
0 1)/0 1
R—R o—a {! 0|1 0O
1 1|2 2
CASE 2
' s R|la a
8 1 1 o 0 0| nc nc
0 1]o 1
R—R tpo—a |[1? 01 0o
1 1|1 o
CASE 3
s S R|a @
§ 1 a 0 0 |nc nc
0 10 1
R—R1 o—g {1 01 0O
1 1]0 1
CASE 4
S R|la a
$ st 1 Q 0 O |nc nc
0 1|0 1
R—iR2 2p—a (' O (1 O
1 1011 1
CASE 5
S R|a a
s st 2 a 0 0| nc nc
0o 1|0 1
R—R2 1p—a |1 O0}1 O
1 1]0 0

0 = external 0 state
nc = no change

1 = external 1 state
? = unspecified

FIGURE 13 — S (SET) AND
R (RESET) DEPENDENCIES

The symbo! denoting enable dependency is the combination of letters EN.

An ENm input has the same effect on outputs as an EN input, see 3.1, but it effects only those outputs

labeled with the identifying number m. It also affects those inputs labeled with the identifying number
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an

affected input is identical to that of a Cm input. See Figure 14.
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When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally
defined effect on the function of the element and the outputs affected by this input stand at their
normally defined internal logic states, i.e., these inputs and outputs are enabled.

—1
1w}t
a EN1 Ifa=0,bisdisabled andd=¢
d Ifa=1,cisdisabled and d = b
1 N v

FIGURE 14 — EN (ENABLE) DEPENDENCY

When an ENm input stands at its internal O state, the inputs affected by ENm are disabled and have no
effect on the function of the element, and the outputs affected by. ENm are also disabled. Open-
collector outputs are turned off, three-state outputs stand at their normally defined internal logic
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at
their internal O states.

4.10 M (Mode) Dependency i
The symbol denoting mode dependency is the letter M.

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element
depend on the mode in which the element is operating.

If an input or output has the same effect in different modes of operation, the identifying numbers
of the relevant affecting Mm inputs will appear in the label of that affected input or output between
parentheses and separated by solidi. See Figure 19.

4.10.1 M Dependency Affecting Inputs

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined
effect on the function of the element, i.e., the inputs are enabled.

When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input or
Mm output have no effect on the function of the element. When an affected input has several sets of
labels separated by solidi {e.g., C4/2-/3+), any set in which the identifying number of the Mm input
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the
functions of a multifunction input.

Logic Symbols E
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The circuit in Figure 15 has two inputs, b and ¢, that control which one of four modes (0, 1, 2, or 3)
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic contro} {(clocking) by the a
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading).
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right
shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of
the register to be incremented by one count.

Note that all operations are synchronous.

In MODE 0 (b =0, ¢ = 0), the outputs
remain at their existing states as none
of the inputs has an effect.

In MODE 1 (b =1, ¢ = 0), parallel loading
takes place thru inputs e and f.

in MODE 2 (b = 0, ¢ = 1), shifting down
and serial loading thru input d take place.
In MODE 3 (b = ¢ = 1), counting up by
increment of 1 per clock pulse takes place.

FIGURE 15 — M (MODE) DEPENDENCY AFFECTING INPUTS

4.10.2 M Dependency Affecting Outputs

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their
normally defined internal logic states, i.e., the outputs are enabled.

When an Mm input or Mm output stands at its internal O state, at each affected output any set of labels
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored.
When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets
in which the identifying number of this Mm input or Mm output appears are to be ignored.

In Figure 16, mode 1 exists when the a input

stands at its- internal 1 state. The delayed

output symbol is effective only in mode 1

{when input a = 1) in which case the device

functions as a pulse-triggered flip-flop. See a—{m1
Section 5. When input a = 0, the device is b—C2 T—d

c—2D
not in mode 1 so the delayed output symbol
has no. effect and the device functions as a FIGURE 16 — TYPE OF FLIP-FLOP DETERMINED
transparent latch. BY MODE
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4.11

In Figure 17, if input a stands at its internal 1
state establishing mode 1, output b will stand
at its internal 1 state only when the content
of the register equals 9. Since output b is
located in the common-control block with no
defined function outside of mode 1, the state
of this output outside of mode 1 is not defined
by the symbol.

In Figure 18, if input a stands at its internal 1
state establishing mode 1, output b will stand
at its internal 1 state only when the content
of the register equals 15. If input a stands at
its internal O state, output b will stand at its
internal 1 state only when the content of the
register equals O.

In Figure 19 inputsaand b are binary weighted
to generate the numbers O, 1, 2, or 3. This
determines which one of the four modes
exists.

At output e the label set causing negation
(if c = 1) is effective only in modes 2 and 3.
In modes 0 and 1 this output stands at its
normally defined state as if it had no labels.
At output f the label set has effect when the
mode is not O so output e is negated (if

¢ = 1) in modes 1, 2, and 3. In mode O the label set has no effect so the outpuf stands at its normally
defined state. In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The
first set, causing negation (if ¢ = 1), is effective only in mode 2. The second set, subjecting g to AND

dependency on d, has effect only in mode 3.

Note that in mode 0 none of the dependency relationships has any effect on the outputs,so e, f, and g

will all stand at the same state.

A (Address) Dependency

FIGURE 17 — DISABLING AN OUTPUT OF THE
COMMON-CONTROL BLOCK

a—{ M1 1CT=15 |9—b
1cT=0
' |
1

P

FIGURE 18 — DETERMINING AN QUTPUT'S

FUNCTION
a0 o~ e
9 (2/3)4 |—e
b 1pM 3 04
c—Ina )
d—|gs 24735 g

FIGURE 19 — DEPENDENT RELATIONSHIPS
' AFFECTED BY MODE

Logic Symbols

The symbol denoting address dependency is the letter A.
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Address dependency provides a clear representation of those elements, particularly memories, that use
address contro!l inputs to select specified sections of a multidimensional array. Such a section of a
memory array is usually called a word. The purpose of address dependency is to allow a symbolic
presentation of the entire array. An input of the array shown at a particular element of this general
section is common to the corresponding elements of all selected sections of the array. An output
of the array shown at a particular element of this general section is the result of the OR function of
the outputs of the corresponding elements of selected sections. If the label of an output of the array
shown at a particular element of this general section indicates that this output is an open-circuit
output or a three-state output, then this indication refers to the output of the array and not to those
of the sections of the array.

Inputs that are not affected by any affecting address input have their normally defined effect on all
sections of the array, whereas inputs affected by an address input have their normally defined effect
only on the section selected by that address input.

An affecting address input is labelled with the letter A followed by an identifying number that '
corresponds with the address of the particular section of the array selected by this input. Within
the general section presented by the symbol, inputs and outputs affected by an Am input are labelled
with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular
sections.

a —JA1 a8 —ENt
b—A2 b —EN2
c A3 = c EN3 .
i =
>
e f e 1,40 f
$—______J—bh _Em
34D >
[ 14 h
_Ez,n
340 3

FIGURE 20 — A (ADDRESS) DEPENDENCY

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses

‘EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which

establishes mode 1. Data can now be clocked into the inputs marked “1,4D"’. Unless words 2 and 3
are also selected, data cannot be clocked in at the inputs marked *2,4D" and ““3,4D". The outputs
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions.

The identifying numbers of affecting address inputs correspond with the addresses of the sections
selected by these inputs. They need not necessarily differ from those of other affecting dependency-
inputs (e.g., G, V, N, . ..), because in the general section presented by the symbol they are replaced by
the letter A. '

4-22
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EXPLANATION OF NEW LOGIC SYMBOLS

If there are several sets of affecting Am inputs for the purpose of independent and possibly

simultaneous access to sections of the array, then the letter A is modified to 1A, 2A, ... Because they

have access to the same sections of the array, these sets of A inputs may have the same identifying
- numbers.

Figure 21 is another illustration of the concept.

RAM 16 X 4
EN

0
3

c1

1 C
A1D Av

u-||=

FIGURE 21

FIGURE 21 — ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY

TABLE IV — SUMMARY OF DEPENDENCY NOTATION

TYPE OF LETTER AFFECTING INPUT AFFECTING INPUT
DEPENDENCY | SYMBOL* AT ITS 1-STATE AT ITS 0-STATE
Address A Permits action (address selected) Prevents action (address not selected)
Control c Permits action Prevents action
Prevents action of inputs.
. Ooutputs off.
Enable EN Permits action v outputs at external high impedance,

no change in internal logic state.
Other outputs at internal 0 state.

AND . G Permits action Imposes 0 state [7,)
Mode M Permits action (mode selected) Prevents action (mode not selected) _8
Negate (X-OR) N Complements state No effect E
Affected output reacts as >
RESET :
§ R itwouldtoS=0,R=1 No effect 2
Atfected output reacts as o
ET : .
s § itwould 0§ = 1, R =0 No effect 2
OR \" Imposes 1 state Permits action -t
Interconnection Z Imposes 1 state Impaoses 0 state
*These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input
(or output) AFFECTED by that input is labeled with that same number. When the labels EN, R, and S appear at
inputs without the following numbers, the descriptions above do not apply. The action of these inputs is
described under “Symbols {nside The Outline’, see 3.1,
TExas 493
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EXPLANATION OF NEW LOGIC SYMBOLS

BISTABLE ELEMENTS

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools
to differentiate four main types of bistable elements and make synchronous and asynchronous inputs
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the
other columns show examples.

Transparent latches have a level-operated control input. The D input is active as long as the C input
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from
D,J, K R, orS inputs on the active transition of C. Pulse-triggered elements require the setup of data
before the start of the control pulse; the C input is considered static since the data must be maintained
as long as C is at its 1 state. The output is postponed until C returns to its O state. The data-lock-out
element is similar to the pulse-triggered version except that the C input is considered dynamic in that
shortly after C goes through its active transition, the data inputs are disabled and data does not have to
be held. However, the output is still postponed until the C input returns to its initial external level.

Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 1K, 1S,
1R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs.

~ —Jio
]
ct -
—I Cm |'— —[ o2 .
1 ] —
L__4 2D S
TRANSPARENT 1/2 SN7475
LATCHES
s | .
r ! =5 | —u |
c —1D =01
” —e N —1K A
| 1 R R
Loood
EDGE-TRIGGERED 1/2SN7474 1/2 SN74LS107
T -3 ]
] —1
=15 - —c1 T
"Ic'" "l_ —Ia O A
] | ;Elm e R
Lend i
PULSE-TRIGGERED SN74L71 1/2 SN74107
F== =5 S
1 —
=Hajiy | —Au o
Cm= —] - —>C1
—>C1 1K .
—] -
L e - R
=R
DATA-LOCK-OUT SN74110 1/2SN74111

FIGURE 22 — FOUR TYPES OF BISTABLE CIRCUITS
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EXPLANATION OF NEW LOGIC SYMBOLS

CODERS

The general symbol for a coder or code

converter is shown in Figure 23. X and Y XY
may be replaced by appropriate indications
of the code used to represent the infor-

mation at the inputs and at the outputs, .
respectively. FIGURE 23 — CODER GENERAL SYMBOL

Indication of code conversion is based on the following rule:

Depending on the input code, the internal logic states of the inputs determine an internal value.

This value'is reproduced by the internal logic states of the outputs, depending on the output

code.

The indication of the relationships between the internal logic states of the inputs and the internal

value is accomplished by:

1)

2)

labelling the inputs with numbers. In this case the internal value equals the sum of the
weights associated with those inputs that stand at their internal 1-state, or by

replacing X by an appropriate indication of the input code and labelling the inputs with
characters that refer to this code.

The “relationships between the internal value and the internal logic states of the outputs are
indicated by:

1)

2)

labelling each output with a list of numbers representing those internal values that lead to
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure
24, This labelling may also be applied when Y is replaced by a letter denoting a type of
dependency (see Section 7). If a continuous range of internal values produces the internal 1
state of an output, this can be indicated by two numbers that are inclusively the beginning
and the end of the range, with these two numbers separated by three dots, eg., 4 ...9=
4/5/6/7/8/9, or by

replacing Y by an appropriate indication of the output code and labelling the outputs with
characters that refer to this code as in Figure 25.

Alternatively, the general symbol may be used together with an appropriate reference to a table in
which the relationship between the inputs and outputs is indicated. This is a recommended way
to symbolize a PROM after it has been programmed.

Logic Symbols E
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TRUTH TABLE

INPUTS OUTPUTS
c b alg f e d
0 0 0(0 O 0 O
0 0 1({0 0 0 1
0o 1 00 0 1 O
0o 1 1/0 1 1 O
1 0 00 1 0 1
t 0 1[0 0 0 O
1 1 0(0 0 0 O
1t 1 1/1 0o o O

FIGURE 24 — AN X/Y CODE CONVERTER

X
a—1 1/4p——4d
b——d2 23p—e
c 4 3/4 e £
7 [

X/0CT
1p—d
22—t
a 1 I—t¢
be—i2 4 —y
4 5 p——nh
6 p—i
7 p———i

TRUTH TABLE

INPUTS OUTPUTS
¢c b alj i h g f e d
0 0 0j]0O 0 0 0 0 O O
0 0 110 0 0 0 0 0 1
0 1 00 0 0 0 0 1 O
0O 1 1]0 0 0 0 1 0 O
1 0 0J]0 0 O 1 0 0 O
1 0 110 0 1 0 0 0 O
1 1 0{0 1 0 0 0 0 O
11 1|1 0 0 0 0 0 O

FIGURE 26 - AN X/OCTAL CODE CONVERTER

USE OF A CODER TO PRODUCE AFFECTING INPUTS

It often occurs that a set of affecting inputs
for dependency notation is produced by
decoding the signals on certain inputs to an
element. In such a case use can be made of
the symbol for a coder as an embedded
symbol. See Figure 26.

If all affecting inputs produced by a coder
are of the same type and their identifying
numbers correspond with the numbers shown
at the outputs of the coder, Y (in the qualify-
ing symbol X/Y) may be replaced by the

letter denoting the type of dependency.

The indications of the affecting inputs should

- then be omitted. See Figure 27.

XY | °°°
0461
1{62

—2 2TV4

2/34N5

FIGURE 26 — PRODUCING VARIOUS TYPES OF
DEPENDENCIES |

X/M X/Y

T Mo
™
+ M2

—2 —12

24

N -0

FIGURE 27 — PRODUCING ONE TYPE OF
DEPENDENCY
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EXPLANATION OF NEW LOGIC SYMROLS

USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS

If all affecting inputs produced by a coder are of the same type and have consecutive identifying
numbers not necessarily corresponding with the numbers that would have been shown at the outputs
of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively
generate 2K internal inputs. The bracket is followed by the letter denoting the type of dependency
followed by rnnl% The m1 is to be replaced by the smallest identifying number and the m2 by the
largest one, as shown in Figure 28.

X/Y

01A0
1+A1
-——- —1 21A2
TA3
- A4
-AS
6+A6
H 74A7

1 0+G5

0 }G_S_ — 1166

1 8 — —1s 2167

H 3168
! .

FIGURE 28 — USE OF THE BINARY GROUPING SYMBOL

o
—
>
|
Il
N
o B
ria

SEQUENCE OF INPUT LABELS

If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs.
The left-to-right order of these preceding labels is the order in which the effects or modifications
must be applied. The affected input has no functional effect on the element if the logic state of any
one of the affecting inputs, considered separately, would cause the affected input to have no effect,
regardless of the logic states of other affecting inputs.

If an input has several different functional effects or has several different sets of affecting inputs,
depending on the mode of action, the input may be shown as often as required. However, there are
cases in which this method of presentation is not advantageous. In those cases the input may be shown
once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the
order of these sets of labels. If one of the functional effects of an input is that of an unlabelled input
of the element, a solidus will precede the first set of labels shown.

Logic Symbols H
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If all inputs of a combinational element are
disabled (caused to have no effect on the
function of the element), the internal logic
states of the outputs of the element are not
specified by the symbol. If all inputs of a
sequential element are disabled, the content
of this element is not changed and the out-
puts remain at their existing internal logic
states.

Labels may be factored using algebraic
techniques.

L
I
[ |
Iﬁ:l
1 g 1S
1 s 18
1 Lo 18
] | I ] 1
I i

a—M a M1

b—G2 = b G2

c—11] — ¢ 1R
1R/1,2R 1_,2_“__

a—G2

b—]2/C1 =

a—]/G1 =

FIGURE 29 — INPUT LABELS -
-—-[m/zn
—E 1,2,34,5+/1,2,34,6-

FIGURE 30 — FACTORING INPUT LABELS

10 SEQUENCE OF OUTPUT LABELS

If an output has a number of different labels, regardless of whether they are identifying numbers of

affecting inputs or outputs or not, these {abels are shown in the following order:

1) if the postponed output symbol has to be shown, this comes first, if necessary preceded by

the indications of the inputs to which it must be applied;

2) followed by the labels indicating modifications of the internal logic state of the output,
such that the left-to-right order of these labels corresponds with the order in which their

effects must be applied;

3) followed by the label indicating the effect of the output on inputs and other outputs of the

element.
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INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



EXPLANATION OF NEW LOGIC SYMBOLS

Symbols for open-circuit or three-state
outputs, where  applicable, are placed just
inside the outside boundary of the symbol
adjacent to the output line. See Figure 31.

If an output needs several different sets of

labels that represent alternative functions

(e.g., depending on the mode of action), these sets may be shown on different output lines that must
be connected outside the outline. However, there are cases in which this method of presentation is not
advantageous. In those cases the -output may be shown once with the different sets of labels separated
by solidi. See Figure 32.

FIGURE 31 — PLACEMENT OF 3-STATE SYMBOLS

Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated
by a nonnumeric character should be separated by a comma.
L

If a set of labels of an output not containing a .
solidus contains the identifying number of an a—M1 ICT-8/1CT-15—b a—Im1 Ter=sl-et
affecting Mm input standing at its internal O = 1CT=15

state, this set of labels has no effect on that

output. a—|m1 TcT-gncT-15p—b — a—{Mi 1CT-9be—b
1CT=15
Labels may be factored using algebraic TTem T T STt -
techniques. FIGURE 32 — QUTPUT LABELS

(/23 b— 1,3/2,3]——-

il

[}
=1
Ny
»
& |
=
[1,1)
o |
=
"
gl
a |
[y]
-
[
el

]
i
2
» !
w |
Rl |
(5}
o |
T
P}
o |
=
Y
o |
> |
8 |
[x]
|
n
\_‘I_!

FIGURE 33 — FACTORING OUTPUT LABELS

If you have questions on this Explanation IEEE Standards may be purchased from:

of New Logic Symbols, please contact: . ) . .
Institute of Electrical and Electronics Engineers, Inc.

F.A. Mann MS 49 ' 345 East 47th Street

Texas Instruments {ncorporated ! New York, N.Y. 10017

P.O. Box 225012

Dallas, Texas 75265 International Electrotechnical Commission (IEC)

Telephone (214) 995-2867 publications may be purchased from:

American National Standards Institute, Inc.
1430 Broadway
New York, N.Y. 10018

Logic Symbols
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MECHANICAL DATA

ORDERING INSTRUCTIONS

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

Factory orders for circuits described in this catalog should include a four-part type number as explalned
in the following example.

EXAMPLE: SN 54ALS01 J -00

MUST CONTAIN TWO TO FOUR LETTERS

SN Standard Prefix
SNJ MIL-STD-883 Processed
JANB MIL-M-38510 Processed

< 2. Unique Circuit Description

MUST CONTAIN SIX TO TWELVE CHARACTERS

Examples:

54ALS00A
74AS74
74ALS1645A
74ALS1645A-1

MUST CONTAIN ONE OR TWO LETTERS
J, JD, JT, JW, N, NT, NW (Dual-in-line pat:kz—:ges)T
FH, FK, FE or FN (Chip carriers)

(From pin-connection diagram on individual data sheet)

(' 4. Instructions (Dash No.)

MUST CONTAIN TWO NUMBERS

— 00 No special instructioné
-- 10 Solder-dipped leads (N and NT packages only)

1 These circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the customer
{with possible additional costs), circuits will be shipped in the most practical carrier. Please contact your Tl sales representative for the method that wilt
best suit your particular needs.

Dual-in-line (J, JD, JT, JW, N, NT, NW)

&1l Mechanical Data

- Slide Magazines

— A-Channel Plastic Tubing
— Barnes Carrier (N only)

— Sectioned Cardboard Box
— Individual Plastic Box

TEXAS 5-3
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. ceramic chip carrier packages

Each of these hermetically sealed leadless chip carrier packages has a metal cap, a 3-layer ceramic base, and a brazed
seal. The packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Terminals re-
quire no additional cleaning or processing when used in soldered assembly.

RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE
(28-terminal package shown)

a1 |
81
17_16_15 14 13
8 12
1 n
2 10 NUMBER Al A2 B1 82 3
21 9 TERMINALS MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
i R » 876 902 | 1384 1410 | 780 795 | 1288 1303 | 165 207
A2 (0.345) _(0.355) | (0545) (05551 | (0.307) (0.313) | 0.507) (0:513) | (0,085 (0.079)
. ; " 1130 1156 | 1384 14,10 | 1033 13,03 | 1288 13,03 | 1.65 2,01
2 (0435 _(0455) | (0545) _(0555) | (0.407) (0513 | (0507) (0513) | (0,065 (0.079)
e 6 :
» 5
% INDEX CORNER .

: :); =g e J l‘_ _’I 0,64 (0.025)
35 el i)
3 CORNERS 0,38 (0.015)

% 1,“:&“:]— 53 ; _Elsuggfg;
o

>

Y

3. ,
o

o

O

o

o s

5 071(0028)_-' l‘_"l

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

FH and FK ceramic chip carrier packages

Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package
has a single-layer base with a ceramic lid and glass seal. The FK package has a three-layer base with a
metal lid and braze seal.

The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) centers. Terminals
require no additional cleaning or processing when used in soldered assembly.

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used
to indicate devices whose terminal assignments conform to a forthcoming JEDEC Standard.

FH AND FK CERAMIC CHIP CARRIER PACKAGES
{28-terminal package shown)

le B |
CERI}MlCCHIPCARRlERs
ot TERMINALS wn " omax | win T max
DESIGNATION®
Msaoace « 032 om0 | oam  insm
Msoeace = 042 w0ase | 0408 (;figg)
MSoo4cD “ (;ii:g) (:u.ss';g) (:).24'22» (:).45':2)
MS004CE 52 073 076 | o ot
MSon4ck -8 0s3)  (0oen | 1010 sk
MS004CG 84 (f.s{gg) (oies) m‘j'si) (r088)

*All dimensions and notes for the specified JEDEC outline apply.

051(0.020) :
0.25 (0.010) | ©
FH (FC) FK (FD) -
]
‘ T 0510020 1 (]
0,25 (0.010) B —
[ ] (]
g 3
L c
-] ©
L
2}
g
1,40 (0.055) , #
1,14 (0.045) 14 (0.045)
0,89 (0.035) ﬁ 5
m-.‘ l-— L_‘l' 254 (0.100 ‘ 2,03 (0.080)
055 (0522) bl SN NPT 8 e 3 Goea

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

FN plastic chip carrier package

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri-
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The
packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Leads require no addi-
tional cleaning or processing when used in soldered assembly.

FN PLASTIC CHIP CARRIER PACKAGE
(28-terminal package shown)

Men e
NO. OF A B8 c T 18 17 16 15 14 13 12
TERMINALS | MIN MAX MIN MAX MIN MAX
20 9,70 10,03 8,89 9,04 8,08 8,38
{0.382)  (0.395) | (0.350)  (0.356) | (0.318)  (0.330) 19
28 12,24 1257 | 1143 1158 | 1062 10,92
{0.482)  (0.495) | (0.450) (0.456) | (0.418)  (0.430) 20
P 1732 17,65 | 1651 1666 | 1570 16,00
(0.682)  (0.695) | {0.650) (0.656) | (0.618)  (0.630) 21
52 19,86 20.19 19,05 19,20 18,24 18.54 A
(0.782) (0.795) | (0.750) (0.756) | (0.718)  (0.730) 22
o8 2494 2527 | 2413 2428 | 2332 2362 23
(0.982) (0.995) | (0.950) (0956) | (0.918)  (0.930)
24
2 - 26 27 28 1 2 3 4
4,78 (0.188) O
—* 306 (0.160) = Al — i —C
1,14 {0.045) 1,14 (0.045) X 45° ——!ﬂ—>
'} 0,63 (0.025) NOM
[+—— 2,41 (0.095) MIN &
1,27 (0.050) X 45°
NOM
| A
0,25 (0.010) R
g MAX
—_—
(5]
(2]
=
Q
3,
0
o L
— N
(w] i 4 o 00sy
1,19(0.047)
o 081(0032) | ¥ T 0.46 (0.018) .
8 0,66 (0.026) | 0,36 (0.014)
3° NOM

rnom 152 (0.060 min )

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
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MECHANICAL DATA

JG ceramic dual-in-line package

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

assembly.
8-PIN JG CERAMIC
10,2 (0.400)
o 300365] |
0J0J0]
[AWAWAWA
0,63 (0.025) R NOM\
¢ € 3700310 L\PAYAY/
7,37 (0.290)
7,11 (0.280) 0JOJOJO;
6.22 (0.245)
1, X
o |l 1.27 0.050) nOM -——T l+— 1,78 (0.070) MAX 8 PLACES
1, GLASS
! ik 5,08 (0.200) SEALANT
- SEATING PLANE
105" 0,76 (0.030) MIN
2 0,356 (0.014) il
8 PLACES 255 10913 0,58 (0.023)
»" 5263 t5.c08) "”“—o,ss T0.015)
8PLACES 8 PLACES
1.8 (0.065)
0.4 (0.015)
4 PLACES PIN SPACING
2,54 (0.100) TP,
(Ses Note a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages)

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a lead frame.
Hermetic sealing is accomplished with glass. The JT packages are intended for insertion in mounting-hole rows on
7,62 (0.300) centers, JW packages for mounting-hole rows on 15,24 (0.600) centers, and the JQ quad-in-line
package for mounting-hole rows on 15,24 (0.600) and 20,32 (0.800) centers. Once the leads are compressed and
inserted sufficient tension is provided to secure the package in the board during soldering. Tin-plated {*‘bright-dipped’’)
leads require no additional cleaning or processing when used in soldered assembly.

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) row spacing. For the
24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.600) row spacing.

14-PIN J CERAMIC

19,94 (0.785)
19,18 (0.755}
Falls Within JEDEC TO-116 and
EIA MO-001AA Dimensions @ @ @ GR ({?
0,63 (0.025) R NOM \b
3 € .
7,87 (0310) Y AYAYAYAYAYAY/
7.37 (0.290)
1| 7.11 102801 (0J6J6J0JO10]0]
6,22 (0.245)
X MIN —»| | 1,78 (0.070) MAX 14 PLACES
a 127 0,51(0.020)
‘ (0.050) NOM . GLASS
5,08 (0.200) SEALANT
[ 1 max
Tose - SEATING PLANE —F 0,76 (0.030) MIN
e 14 PLACES
14 PLACES
i >fle05B 10023 ) pces
0,356 (0.014) amoal L E
70,203 (0.008) MIN 4 (0.100)
,‘:?Lf:::) 7.78(0.070] PIN SPACING 2,54 (0.100) T.P.
4 PLACES {See Note a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

16-PIN J CERAMIC

19,94 (0,785
g 19,18 (0.755)
o DOVOBDOOO
(2] . nAAAAA
=
m [ [} 0,63 {0.025) R NOM ~a
oo | 2,87 (0.310) | .
o 7,37 {0.290)
o 7||(0230)‘ VVVVLUJ U ﬂ
a 6,22 (0.245) ® @ @@ @ @ @
U -] !‘_ - 1,27 (0.050) NOM 1,78 {0.070) MAX 16 PLACES
I :l' — —, ©
m 5,08 (0.200} SEALLAASST
[~ MAX ) :
m . - SEATING PLANE
= 051 (0.020) - % 76 (0.030) MIN
16 PLACES MIN U U] 2piaces

5 :

0,305 (0.012) MIN
AcES
127 (0.050) 4 py poes
PIN SPACING 2,54 (0.100) T.P. 0,38 (0.015)
(See Note a)

0356 (0.014) 3390430
,J 0,203 (0.008) ’ M(IN g -ﬂl‘%;:%':% 16 PLACES
16 PLACES |.1 -8 104

# For memories of 64 bits and up and a few MSI/LSI products in Series 54/74 and Series 545/74S that are deriv-
ed from memory circuit bars, this maximum is 7,62 (0.300). All other dimensions apply without modification.

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic dual-in-line packages {continued)

20-PIN J CERAMIC

24,76 (0.975)
23,62(0.930)
®0® C@.@@@
[N A A A
0,63 (0.025) R NOM
¢ 3
7,87 {0.310)
rextoamr CATAATATATATATATA
62210245 0]0J6]0)J6I0I0I0I0I0]

0,

51 (0.020)° Y £
_.l r_._ 1,27 (0.050) NOM I MIN —’-‘ I— 1,78 (0.070) MAX 20 PLACES
I~ GLASS
4" "SEALANT

5,08 (0.200)
t MAX
" SEATING PLANE
195_ \ 330 (0 130 f ’ 0,76 (0.030) MIN
20 PLACES 16 PLACES

0,356 (0.014)
A\d"ogos 10.008) 0,305 (0.012) m 0.58 (0.023) 4 by pceg

0,38 (0.015)
20 PLACES 4PLACES 2
1,27 (0.050)

0,38 (0.015)

4 PLACES

PIN SPACING 2,54 (0,100) T. P.
(See Note a)

.ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN JT CERAMIC, 0.300-INCH ROW SPACING

31,8 (1.250) MAX

OROCOEEOOEMO
AAANAAANNAAAAAN

¢ 0,63 (0.025) R NOM

8,26 (0.325) ©
7,37 (0.250) s
©
762 0.300) YUYYYYYYYYYYY a
Sleloloclololololeale) 5
Q
) e 1,78 (0.070) c

1,27 (0.050) NOM |
_.l ’ | _.l I._ 276 10.030] 24 PLACES GLASS g
¥ 1 SEALANT S

5,08 (0.200)
MAX g
SEATING PLANE
o r I I-—076(0030)MIN
o 24 PLACES
24 PLACES
0,356 (0.014) . . 0,58 (0.023)
\—5.203 0.008) 330 e— _— O35 (0075) 24 PLACES 5
24 PLACES '
PIN SPACING 254 (0.100) T.P.
(See Note a)

2,54 (0.100) MAX
4 PLACES
\

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 {0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic dual-in-line packages (continued)

24-PIN JW CERAMIC

105 2epraces
0,30 (0.012) —wla-
.20 (0.008)
23 PLACES

- SEATING PLANE

32,8 {1.290)
313 (123%5)
Il OV OIGIONE)
ATAYATATATATAYATATATATA)
0,63 (0.025) R
NOM
] G WV LUVITIVINLY)
r(,;:g;;::;,—d folelelolelofolololclale)
- 5 14.2 (0.560)
13,1 (05161 1,91 (0.075)
—= 1.27(0.050)NOM  {77.27(6.050) 1,78 (0.070) MAX 24 PLACES o
| —GLASS SEALANT N r i 577 bzze

—i 4,06 (0.160)

1.78 (0.070)
0,51 (0.0201

y 24PLACES
0,51 (0.020) 071 (0.0281 MIN 3,17 (0125) .
0,411(0.016] 24 PLACES ':’:; :g‘l)::; 4 PLACES

24 PLACES

PIN SPACING 2,54 {0.100) T.P.
{See Note b}

Falls within JEDEC MO-015AA dimensions

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

ejeQg |ediueyoa

)
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MECHANICAL DATA

ceramic packages — side-braze (JD suffix)

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads.

B MAX
N
MM Mmoo
C NOM
INDEX DOT
_\“.
BRI " L T QI UG G RO G U g eua gy e gy e gy e g
¢ ¢
l‘_ A_.l y — 5.1 (0.200) '
prse—————— 0,51 (0.020) MAX
MIN l
r g SEATING \ i[_
. 105° PLANE ‘
il —_
1,90 (0.075) 1,52 (0.060)
o > ] 3,05 (0.120)
0,25 {0.010) MiN
Nom 053 0021
2,54 (0.100) T.P. 0.38 (0.015)
PIN SPACING
{See Note a)
PINS
om . 24 28 40 48 52 64
A £ 0,25 (0.010) 15,24 (0.600) | 15,24 (0.600) | 15,24 (0.600) | 15,24 (0.600) | 15,24 (0.600) | 22,86 (0.900)
B MAX 31,8 (1.25) 36,8 (1.45) 52,1 (2.05) 62,2 (2.45) 67,3 (2.65) 82,6 (3.25)
C NOM 15,0 (0.590) [ 15,0 (0.590) | 15,0 (0.590) | 15,0 (0.590) | 15.0(0.590) | 22,6 (0.890)
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES,

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

N plastic packages (including NT and NW dual-in-packages)

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an electri-
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intend-
ed for insertion in mounting-hole rows on 7,62 (0.300) centers for the NT packages and on 15,24 (0.600) centers for
the NW packages. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in
the board during soldering. Leads require no additional cleaning or processing when used in soldered assembly.

NOTE: For the 14-, 16-, 20-, and 28-pin packages, the letter N is used by itself since these are available in only one pacing width—7,82
(0.300) for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.600) for the 28-pin package. For the 24-pin package, if no second letter or row

pacing is ified, the pack is assumed to have 15,24 (0.600) row spacing.

14-PIN N PLASTIC 198 {0780}

18,0 (0.710)
. OEOOEEE®
ANAVAYATANAYA

2,4 {0.093) R NOM —
& _(07:,&: :,‘2’5;0’ 2,8 (0.110) NOM-—EJ
. T
. NS YA YA Y
,36 £ 0,25

0s0. 0]0]6]0]6]0]0]

1
| 10.250 £ 0.010)

+ 2,0 (0.080) NOM
'4— 1,78 (0.070) MAX 14 PLACES
1]
!

= —;— ’ 0,51 (0.020} I
0,25 (00100 g 08 (0.200) MAX MIN
. F—

K — SEATING PLANE 'S 0,84 (0.033) MIN
105 14 PLACES
14 PLACES 4 0,28 0,08
gm0 - - 045720076
3,17 (0.125} MIN (0.018 ¢ 0,003)
14 PLACES
203:051 | 14 PLACES
(Sse Notes band c) (0.080 £ 0.020) {See Notes band c)
4PLACES PIN SPACING 2,54 (0.100) T.P.
. (See Note a)

Falls Within JEDEC TO-116 and E1A MO-001AA Dimensions
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

16-PIN N PLASTIC ,.—— 19,8 (0.780] MAX —-I
PEAOOOO®E
NANNANL
L3
g _(013'3;: glvzfm 24100931 A NW—B
o® i 6351025 2800 ”Wm
(0.250 £ 0,010}
(2] H- 2,0(0.080) Nom 10J616]0]6]0]0]0)
= 'Y ~—o] |®—1.78(0.070} MAX 16 PLACES
o 1L TET 020
3 25 0O10INOM m.z,oo; ax M
~ PLANE: t
(2] Lo o) o4 0239 i
o 8 PLACES l‘_ 0281008 U L“s7| e
— “#1* 100112 0.003) 397 {0.125) MIN. _.| bo— o2 : ofoogy
137«51:3?.»« ) 1.65 (0.065) 16 PLACES
U 6,33 (0.015) {Ses Notes band ¢)
o 4PLACES PIN SPACING 2,54 (0.100} T. P,
s ALTERNATE SIDE VIEW
o —»| |&-1.78 (0.070) MAX 16 PLACES
Parts may be supplied in accoydance with the 051 0520 ]
alternate side view at the option of Ti plants 6.08(0.200 MAX 'y
5 located in Europe. In this case, the overall B 0,84 (0.033) MIN
length of the package is 22,1 (0.870) max. | 16 PLACES
3,17 (0.125) MIN —>{}e- 04574 0,076
(0.01820.003)
241 0.005)__} 16 PLACES
102 {0.040) FIN SPACING 2,54 (0.100) 7. p, 5% Notesband )
4PLACES (Sou Notea]
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
b. This dimension does not apply for solder-dipped leads.
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane.
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MECHANICAL DATA

N plastic dual-in-line packages (continued)

20-PIN N PLASTIC l-——%%i—:————-i
® OOPOAOO®
hTAYAVAYAVAYAYAYA
[ [ 240003 R NOM-—-E
—10733: g'ﬁm 2,810.110) NOM ——fg—oof
\YAYAYAVAVAYAVAS!
e 85 COOOOOOOOO
i —s{ [e—178 00701 max 20PLacES
‘ 0,51(0.020)
0.25100100NOM ¢ g g 2’00) max M'IN Ll ]
~—=SEATING PLANE
’ 0,88 (0.033) MIN
_19%':: 16 PLACES
0.28 + 0,08 T 04571 0,076
) 20 PLACES \__mm‘ oo 394 (0.155) - (0.018 + 0.003)
20 PLACES 3170125 20 PLACES
{See Notesb and ¢) 1,68 (0.066}
0.22(6.009) PIN SPACING 2,564 (0.100) T.P.
4PLACES {See Note |
. ALTERNATE SIDE VIEW
Parts may be supplied in accordance —+| 17810070} MAX 20 PLACES
with the alternate side view at the op- 051 10020) ]
tion of Tl plants located in Europe. In 50810 ""‘” Max Ty
this case, the overall length of the f o]l 0.84 (0.030) min
package is 26,7 (1.050) max. 20 PLACES
0,457+ 0,076
3,94 10.155) _.| (0.018 + 0.003)
3,17 10.125) 20 PLACES
1,91 10.075) ———amf PIN SPACING 2,54 (0.100) T.P.
1,02 {0.040) (See Note )
APLACES R
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN NT PLASTIC, 0.300-INCH ROW SPACING

31,8 (1.250) MAX

AROO®E®®OEEOE
ARARARARRNRNAXR

)
3 ¢ 2,4 (0.093) R NOM— s
-
- 7.621 0,25 2,8 (0.110) NOM—] ©
(0.300 * 0.010) (a]
BYAVAYAYAYAYAYAYAYAYAYAY
' 7. 0:280) MAX 0oy QOOOOOOOOOOE S
\ y TN 1,78 (0.070) =
_.l r i 2,0 (0.080) NOM _.I ‘_W(OO_CB) 24 PLACES %
v 0,25 (0.010)NOM g (’0,200, | %
MAX R I ()
—— SEATING PLANE E

24 PLACES

24 PLACES

1 h 0| R pp—

le— 0282008 3,7 (0.125) MIN Je— 0.457 2 0,078
"\ {0.011 2 0.003) - (0.018 £ 0.003) 5 ‘
24 PLACES 24 PLACES ;
2,16 (0.085) MAX—J
4PLACES PIN SPACING 2,54 (0.100) T.P.
(See Note a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
' b. This dimension does not apply for solder-dipped leads.
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane.
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MECHANICAL DATA

N plastic dual-in-line packages (continued)

24-PIN NW PLASTIC
32,8 (1,290) MAX

Il OICIDIOICILE)
ANANADNANANDNAN

2.4 (0.093) R NOM |
2,8 (0.110) NOM
AV

15241 0,25
o oo T
Now | elejooloJololollle)
2,0 {0.080) NOM

1,78 {0.070) MAX 24 PLACES
0,25 {0.010} NOM k *
|| gomwom ,
] ‘
5,08 (0.200} MAX

- SEATING PLANE ——— =
0,51 (0.020) MIN

105°
-33‘ 24 PLACES

} 0,28 ¢ 0.083) Ealand JI 0,83 {0.033) MIN - 3,17 (0.125) MIN
0.011 £ 0.00: 24 PLACES 24 PLACES
24 PLACES 04572 0,076 ~~ire= 2,42 (0.095) MAX
{See Notes b and c) (0.018 2 0.003) 4PLACES
24 PLACES PIN SPACING 2,54 {0.100) T. P.
(See Notes band c) (See Note 8)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
b. This dimension does not apply for solder-dipped leads.

. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane.
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28-PIN N PLASTIC

36,6 (1.440) MAX

DOORDOOODO®

CACAC A Ararrir

208

1

(0.018 = 0.003)
PIN SPACING 2,54 (0.100) T. P,
(See Note-a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

(0.200) MAX

3,17 (0.125) MIN
| ¥

0,84 (0.033) MIN
1,27+ 081

(0.050 + 0.020)

1,52 (0.060) NOM

INDEX. )
O J g JLJJJICIJ]
OOOO®EEOEE®WOBEE®
¢ 15,24 + 0,25 ¢
{0.600 : 0.010)
0,51 (0.020}

MIN ?
+ 5,08

105° SEATING PLANE —— :

90° . ) :
.‘\r 00a1s 000y 06008 i ;

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

_ 01 Mechanical Data
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MECHANICAL DATA

N plastic packages (continued)

40-PIN N PLASTIC
53,1 (2.090) MAX

49,

@

Foows oo e W v o e o o ¥ i 0 ¥ e e ¥ Y v Vo i U e

EITHER )
INDEX :

OL_IL_H_JI_JL_II_IL_H_II_ILJLJL_H_IL_ILJI_JLJ
1

15,24+ 0,25 ¢
{0.600 + 0.010)

0,51 (0.020)

@

108° =~ SEATING PLANE—g—
0,28 + 0,08
i

90°
0.011 2 0.003)-’\\‘_

0,457 : 0,076 |
(0.018  0.003) r‘
PIN SPACING 2,54 (0.100) T. P.

{See Note a) - 1,52 (0.060) NOM

)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

)
5,08 (0.200) MAX

Tt

3.17 (0.125) M1
[{ ) MIN

[- 0,84 (0.033) MIN
2,41 (0.095)
1,40 (0.055)

48-PIN, 52-PIN, AND 64-PIN N PLASTIC

BMAX +|
: |
—
g EITHER i
5] INDEX T
(2]
®
J T
S. ® , —
(] PIN SPACING IS 2,54 {0.100)T.P.
D_ {See Note a)
S
~ PINS
o oM 48 52 64
A % 0,25 (0.010) | 15,24.(0.600) | 15,24 (0.600) | 22,86 (0.900)
5 B MAX 62,2 (2.45) 67,3 (2.65) 81,3 (3.20)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0,25 {0.010) of its true longitudinal position.

5-16 TExASs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



MECHANICAL DATA

P plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated within a plastic com-
pound. The compound will withstand soldering temperature with no deformation and circuit performance
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion in
mounting-hole rows on 7,62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted, suffi-
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no additional
cleaning or processing when used in soldered assembly.

8-PIN P PLASTIC

le—— 102 (0.400) MAX ——]
INDEX DOT
¢ ¢ LI T ITT
7,62 (0.300) T.P.
{See Note a) @ @ @ @
6350026 X
.35 + 0. 1,78 (0.070) MAX ﬂf
(0.250 - 0.010) [‘T 8 PLACES ) :
5,08 (0.200)
MAX
—L SEATING PLANE —]
GAUGE PLANE o5t ?0 020) _,{ 0,84 (0.033) MIN
To 76 (0.030) N 8PLACES
8 PLACES 0,00 (0.000}
3,17 (0.125) 7-
028 0,08 o __‘ I‘ 0,457 - 0,076
(0.018 - 0.003}
(0.011 - 0.003) 8 PLACES
8 PLACES 2,54 (0.100) T. P.
6 PLACES
(see Note a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin is within 0,13 (0.0005) radius of true position (TP) at the gauge plane with maximum material condition and unit installed.

(18 Mechanical Data
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TI Sales Offices

ALABAMA.: Huntsville, 500 Wynn Drive, Suite 514,
Huntsville, AL 35805, (205) 837-7530.

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave.,
Suite A, Phoenix, AZ 85021, (602) 995-1007.

CALIFORNIA: E! Segundo, 831 S. Douglas St., El Segundo,
CA 90245, (213) 923-2571; Irvine, 17891 Carrwright Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Point
West Way, Suite 171, Sacramento, CA 95815, (916)
929-1521; San Dicgo, 4333 View Ridge Ave. te B., San
Diego, CA 92123, (714) 278-9600; Santa , 5353 Betsy
Ross Dr., Santa Clara, CA 95054, (408) 980-9000; Woodland
Hi"’i725|n° Erwin St., Woodland Hills, CA 91367, (213)
704-7759.

COLORADQO: Denver, 9725 E. Hampden St., Suite 301,
Denver, CO 80231, (303) 695-2800,

CONNECTICUT: Wallingford, 9 Bares Industrial Park
Rd., Bames Industrial Park, Wallingford, CT 06492, (203)
269-0074.

FLORIDA: Ft. Lauderdale, 2765 N.W. 62nd St., Ft.
Lauderdale, FL 33309, (305) 973-8502; Maitland, 2601
Maitland Center Parkway, Maitland, FL 32751, (305)
646-9600; Tampa, 5010 W. Kennedy Blvd., Suite 101, Tampa,
FL 33609, (813)870-6420.

GEORGIA: Atlanta, 3300 Northeast Expy., Building 9.
Atlanta, GA 30341, (404) 452-4600.

ILLINOIS: Arlington Heights, 515 W. Algonquin,
Arlington Heights, IL 60005, (312) 640-2934.

INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN
46815, (219) 424-5174; Indianapolis, 2346 S. Lvnhuur. Suite
1-400, Indianapolis, IN 46241, (317) '248.8555.

10WA.: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar
Rapids, 1A 52401, (319) 395.9550.

MARYLAND: Baltimore, 1 Rutherford P1., 7133 Rutherford
Rd., Baltimore, MD 21207, (301) 944-! 8600.

MASSACHUSETTS: Waltham, 504 Totten Pond Rd.,
Waltham, MA 01154, (617) 895-9100.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.,
Farmington Hills, M1 48018, (313) 553-1500.

MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435,
(612) 830-1600.

MISSOURI: Kansas City, 8080 Ward Pkwy., Kansas City,
MO 64114, (816) 523-2500; St. Louis, 11861 Westline
Industrial Drive, St. Louis, MO 63141, {314) 569-7600.

NEW JERSEY: Clark, 292 Terminal Ave. Wesr, Clark, N]
07066, (201) 574-9800.

NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E.,
Albuquerque, NM 87110, (505) 265-8491.

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East
Syracuse, NY 13057, (315) 463-9291; Endicont, 112

Nanticoke Ave., P.O. Box 618, Endicott, NY 13760, (607)
754-3900; Melvillc. 1 Huntington Quadrangle, Suite 3C10,
P.O. Box 2936, Melville, NY 11747, (516) 454-6600;
Poughkeepsie, 385 South Rd., Poughkeepsie, NY 12601, (914)
473-2900; Rochester, 1210 Jefferson Rd., Rochester, NY
14623, (716) 424-5400.

NORTH CAROLINA: Charlotte, 8 Woodlawn Green,
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930;

Raleigh, 2809 Highwoods Blvd., Suite 100, Raleigh, NC
27615, (919) 876-2725.

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwood,
OH 44122, (21€) 464.6100; Dayton, Kingsley Bidg.. 4124
Linden Ave., Dayton, OH 45432, (513) 258-38717.

OKLAHOMA: Tulsa, 7615 East 63rd Place, 3 Memorial
Place, Tulsa, OK 74133, (918) 250-0633.

OREGON: Beaverton, 6700 SW 105th St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

PENNSYLVANIA: Ft. Washington, 260 New York Dr., Ft.
Washington, PA 19034, (215) 643-6450; Coraopolis, 420
Rouser Rd., 3 Airport Office Park, Coraopolis, PA 15108,
(412) 771-8550.

TEXAS: Austin, 12501 Research Blvd., P.O. Box 2909,
Austin, TX 78723, (512) 250-7655; Dallas, 1001 E. Campbell
Rd., Richardson, TX 75080, (214) 680-5082; Houston, 9100
Southwest Frwy., Suite 237, Houston, TX 77036, (713)
778-6592; San Antonio, 1000 Central Parkway South, San
Antonio, TX 78232, (512) 49%6-1779.

UTAH: Murray, 5201 South Green SE, Suite 200, Murray,
UT 84107, (801) 266-8972.

VIRGINIA: Fairfax, 3001 Prosperity, Fairfax, VA 22031,
(703) 849-1400.

'WISCONSIN: Brookfield, 450 N. Sunny Slope, Suite 150,
Brookfield, W1 53005, (414) 785-7140.

WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bldg. 6,
Redmond, WA 98052, (206) 881-3080.

CANADA: Ortawa, 436 McLaren St., Ottawa, Onuario,
Canada, K2POMS, (613) 233-1177; Richmond Hill, 280
Centre St. E., Richmond Hill L4C1B1, Ontario, Canada,
(416) 884-9181; St. Laurent, Ville Se. Laurent Quebec, 9460
Trans Canada Hwy., St. Laurent, Quebec, Canada H4SIR7,
(514) 334-3635. E

TI Regional
Technology Centers

CALIFORNIA: Northern, 5353 Betsy Ross Dr., Santa Clara,
CA 95054, (408) 748-2220, Hotline: (408) 980-0305.
Southern, 17891 Cartwright Rd., Irvine, CA 92714, (714)
660-8140, Hotline: (714) 660-8164,

GEORGIA: Atlanta, 3300 Northeast Expressway, Building 8,
Atlanta, GA 30341, (404) 452-4682, Hoxline: (404)
452-4686.

ILLINOIS: Chicago, 515 W. Algonquin Road, Arlingt
Heighs, IL 60005, (312) 640-2909, Hoxline: (312) 2256008

MASSACHUSETTS: Boston, 400-2 Totten Pond Road,
Waltham, MA 02154, (617) 890-6671, Hotline: (617)

TEXAS: Dallas, 1001 E. Campbell Rd., Rnchatdsen T
75081, (214) 680-5066, Hotline: (114)680

TI Distributors

ALABAMA: Arrow (205) 882-2730; Marshall (205)
881-9235.

ARIZONA: Phoenix, Arrow (602) 968-4800; Kierulff (602)
243.4101; Marshall (602) 968-6181; Wyle (602) 249-2232;
Tucson, Kierulff (602) 624-9986.

CALIFORNIA: Los Angeles/Orange County, Arrow {213)
701-7500, (714) 838-5422; Kierulff (213) 725-0325, (714)
731-5711; Marshall (213) 999-5001, (213) 442-7204, (714)
556-6400; R.V. Weatherford (714 )6)1 9600, (213) 849-3451,
(714) 623-1261; Wyle (213) 322-8100, (714) 863-9953;
Sunrumo, Arrow (916) 925.7456; Wyle (916) 638-5282;
San Diego, Arrow (619} 565-4800; Kierulff (619) 278-2112;
Marshall (619) 578-9600: R. V. Weatherford (619) 695-1700;
Wyle (619) 565-9171; San Francisco Bay Area, Arrow (408)
745-6600: Kierulff (415) 968-6292; Marshall (408) 732-1100;
:“e (;OB) 727-2500; Santa Barbara, R. V. Weatherford (805)
5-8551.

LORADO: Arrow (303) 696-1111; Kierulff (30}’)
790-4444; Wyle (303} 457-9953.
CONNECTICUT: Arrow (203) 265-7741: Diplomat (203)
797-9674; Kierulff (203) 265-1115; Marshall (203) 265-3822;
Milgray (203) 795-0714.
FLORIDA: Ft. Lauderdale, Arrow (305) 776-1790; anlolvut
(305) 974-9700; Kierulff (305) 652-6950;
(305) 725-1480; Milgray (305) 647-5747; Tampa, Dxplmmr
(813) 443-4514; Kierulff (813) 576-1966.

‘GEORGIA: Arrow (404) 449-8252; Kierulff (404) 447-5252;
Marshall (404) 923-5750.
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ILLINOIS: Arrow (312} 397-3440; Diplomar (312) 595-1000;
Hall-Mark (312) 860-3800; Kierulff (312) 640-0200; Newark
(312) 638-4411.

INDIANA: Indianapolis, Arrow (317) 243.9353; Graham
(317) 634-8202; Ft. Wayne, Graham (219) 423-3422.

10WA: Armw (319) 395-7230.

KANSAS: K.uun City, Hall-Mark (913) 888-4747; Wichita,
LCOMP (316) 265-9507.

MARYLAND: Arrow (301) 147-5200; Diplomar (301)
995-1226; Kierulff (301} 247-5020; Milgray (301) 468-6400.

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617)
935-6611; Kierulff (617) 667-8331; Marhall (617) 272-8200;
Time (617) 935-8080.

MICHIGAN: Detroit, Arrow (313) 971-8200; Marshall (313)
525-5850; Newark (313) 967-0600; Grand Rapids, Arrow
(616) 243-0912.

MINNESOTA: Arrow (612) 830-1800; Hall-Mark (612)
854-3223; Kierulff (612) 941-7500.

MISSOURI: Kansas City, LCOMP (816) 221-2400; St.
Louis, Arrow (314) 567-6888; Hall-Mark (314) 291-5350;
Kierulff (314) 739-0855.

NEW HAMPSHIRE: Arrow (603) 668-6968.

NEW JERSEY: Arrow (201) 5755300, (609) 596-8000;
Diplomat (201) 785-1830; General Radio (609) 964-8560;
Kierulff (201) 575-6750; Marshall (201) 882-0320; Milgray
(609) 983-5010.

NEW MEXICO: Arrow (505) 243-4566; International
Electronics (505) 345-8127.

NEW YORK: Long Island, Arrow (516) 231-1000; Diplomat
(516) 454-6334; JACO (516) 273-5500; Marshall (516)
273-2424; Milgray (516) 420-9800; Rochester, Arrow (716)
275-0300; Marshall (716) 235-7620; Rochester Radio Supply
(716) 454-7800; Syracuse, Arrow (315) 652-1000; Diplomat
(315) 652-5000; Marshall (607) 754-1570.

NORTH CAROLINA: Arrow (919) 8763132, (919)
725-8711; Kierulff (919) 872-8410.

‘OHIO: Cincinnati, Graham (513) 772-1661; Hall-Mark (513)
563-5980; Cleveland, Arrow (216) 248-3990; Hall-Mark (216)
473-2907; Kierulff (216) 587-6558; Columbus, Hall-Mark
(614) 8914555, Dayton, Arrow (513) 435-5563; ESCO (513)
226-1133; Marshall (513) 236-8088.

OKLAHOMA: Arrow (918) 665-7700; Hall-Mark (918)
665-3200; Kierulff (918) 252-7537.

OREGON: Arrow (503) 684-1690; Kierulff (503) 641-9150;
Wyle (503) 640-6000.

PENNSYLVANIA: Arrow (412) 856-7000, {215) 928-1800;
General Radio (215) 922-7037.

Austin, Arrow (512) 835-4180; Hall-Mark (SII)
158-8348 Kierulff (512) 835-2090; Dallas, Arrow (214)
386-7500; Hall-Mark (214) 341-1147; Intemational
Electronics (214) 233-9323; Kierulff (214) 343.2400; E1 Paso,
Intemational Electronics (915) 778-9761; Houston, Arrow
(713) 530-4700; Hall-Mark (713) 781-6100; Harrison
Equipment (713) 879-2600; Kierulff (713) 530-7030.

UTAH: Diplomar (801) 486-4134; Kienlff (801) 973-6913;
Wyle (801) 974-9953.

VIRGINIA: Arrow (804) 282-0413.

WASHINGTON: Arrow (206) 643-4800; Kierulff (206)
575-4420; Wyle (206) 453-8300.

WISCONSIN: Arrow (414) 764-6600; Hall-Mark (414)
761-3000; Kierulff (414) 784-8160.

CANADA: Calgary, Future (403) 259-6408; Varah (403)
230-1235; Hamilton, Varah (416) 561-9311; Montreal,
CESCO (514) 735-5511; Future (514) 694-7710; Ottawa,
CESCO (613) 226-6905; Future (613) 820-8313; I[TT
Components (613) 226-7406; Quebec City, CESCO (418)
687-4231; ITT Components (514) 735-1177; Toronto,
CESCO (416) 661-0220; Future (416) 663-5563; ITT
Components (416) 630-7971; Vancouver, Future (604)
438-5545; Varah (604) 873-3211; ITT Components (604)
270-7805; Winnipeg, Varah (204) 633-6190. BE




TI Worldwide
Sales Offices

ALABAMA: Huntsville, 500 Wynn Drive, Suite 514,
Huntsville, AL 35805, (205) 837-7530.

ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave.,
Suite A, Phoenix, AZ 85021, (602) 995-1007.

CALIFORNIA: El Segundo, 831 S. Douglas St., El Segundo,
CA 90245, (213) 973-2571; Irvine, 17891 Cartwright Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Point
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521;
San Diego, 4333 View Ridge Ave., Suite B., San Diego, CA
92123, (714) 278-9600; Santa Clzrl, 5353 Betsv Ross Dr.,
Santa Clara, CA 95054, (408) 980-9000; Woodland Hills,
21220 Erwin St., Woodland Hills, CA 91367, (213) 704- 7759

COLORA 9725 E. Hampden St., Suite 301,
Denver, CO 80131 (303) 695-2800.

CONNECTICUT: Wallingford, 9 Bames Industrial Park
Rd., Bames Industrial Park, Wallingford, CT 06492, (203)
269-0074.

FLORIDA: Ft. Lauderdale, 2765 N.W. 62nd St., Ft.
Lauderdale, FL. 33309, (305) 973-8502; Maitland, 2601
Maitland Center Parkway, Maitland, FL 32751, (305)
646-9600; Tampa, 5010 W. Kennedy Blvd., Suite 101, Tampa,
FL 33609, (813) 870-6420.

GEORGIA: Atanta, 3300 Northeast Expy., Building 9,
Atlanta, GA 30341, (404) 452-4600.

ILLINOIS: Arlington Heights, 515 W. Algonquin, Arlington
Heights, IL 60005, (312) 640-2934.

INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN
46815, (219) 424-5174; Indianapolis, 11465 Lvnhulsl Suite
}J-400, Indianapolis, IN 46241, (317) 248-8555.

IOWA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar
Rapids, 1A 52402, (319) 395-9550.

MARYLAND: Baltimore, 1 Rutherford Pl., 7133 Rutherford
Rd., Baltimore, MD 21207, (301) 944-8600.

MASSACHUSETTS: Waltham, 504 Totten Pond Rd.,
Waltham, MA 02154, (617) 895-9100.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.,
Farmington Hills, M1 48018, (313) 553-1500.

MINNESOTA: Edina, 7615 Parklawn, Edina, MN 55435,
(612) 830-1600.

MISSOURLI: Kansas City, 8080 Ward Pkwy., Kansas City,
MO 64114, (816) 523-2500; St. Louis, 11861 Westline
Industrial Drive, St. Louis, MO 63141, (314) 569-7600.

NEW JERSEY; Clark, 292 Terminal Ave. West, Clark, N}
07066, (201} 574-9800.

NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E.,
Albuquerque, NM 87110, (505) 265-8491.

NEW YORK: East Syracuse, 6700 Old Collamer Rd., East
Syracuse, NY 13057, (315) 463-9291; Endicott, 112 Nanticoke
Ave., P.O. Box 618, Endicott, NY 13760, (607) 754-3900;
Melville, I Huntington Quadrangle, Suite 3C10, P.O. Box
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie, 385
South Rd., Poughkeepsie, NY 12601, (914) 473-2900;
Rochester, 1210 Jefferson Rd., Rochester, NY 14623, (716)
424-5400.

NORTH CAROLINA: Charlotte, 8 Woodlawn Green,
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930;
Raleigh, 2809 Highwoods Bivd., Suite 100, Raleigh, NC
27625, (919) 876-2725.

OHIO: Beachwood, 23408 Commerce Park Rd., Beachwood,
OH 44122, (216) 464-6100; Dayton, Kingsley Bldg., 4124
Linden Ave., Dayton, OH 45432, (513) 258-3877.

OKLAHOMAE: Tulsa, 7615 East 63rd Place, 3 Memorial
Place, Tulsa, OK 74133, (918) 250-0633.

OREGON: Beaverton, 6700 SW 105¢h St., Suite 110,
Beaverton, OR 97005, (503) 643.6758.

PENNSYLVANIA: Ft. Washington, 260 New York Dr., Fe.

* Washington, PA 19034, (215) 643.6450; Coraopolis, 420

Rouser Rd., 3 Airport Office Park, Coraopolis, PA 15108,
(412) 771-8550.

TEXAS: Austin, 12501 Research Blvd., P.O. Box 2909,
Austin, TX 78723, (512) 250-7655; Dallas, 1001 E. Campbell
Rd., Richardson, TX 75080, (214) 680-5082; Houston, 9100
Southwest Frwy., Suite 237, Houston, TX 77036, (713)
778-6592; San Antonio, 1000 Central Parkway South, San
Antonio, TX 78232, (512) 496-1779.

UTAH: Murray, 5201 South Green SE, Suite 200, Murray,
UT 84107, (801) 266-8972.

VIRGINIA: Fairfax, 3001 Prosperity, Fairfax, VA 22031,
{703) 849-1400.

WISCONSIN: Brookfield, 450 N. Sunny Slope, Suite 150,
Brookfield, W1 53005, (414) 785-7140.

WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bldg. 6.
Redmond, WA 98052, (206) 881-3080.

CANADA: Ottawa, 436 McLaren St., Ottawa, Ontario,
Canada, KZPOMS8, (613) 233-1177; Richmond Hill, 280 Centre
St. E., Richmond Hill L4CIB}, Ontario, Canada, (416)
884-9181; St. Laurent, Ville St. Laurent Quebec, 9460 Trans
Camdz’;iwy St. Laurent, Quebec, Canada H4SIR7, 15I4)
334-36.

ARGENTINA, Texas [nstruments Argentina S.A.L.C.F.:
Esmeralda 130, 15th Floor, 1035 Buenos Aires, Argentina,
394-2963.

AUSTRALIA (& NEW ZEALAND), Texas Instruments
Australia Ltd.; 6-10 Talavera Rd., North Ryde (Sydney), New
South Wales, Australia 2113, 02 +887-1122; 5th Floor, 418 St.
Kilda Road, Melboume, Victoria, Australia 3004,

03 +267-4677; 171 Philip Highway, Elizabeth, South Australia
5112, 08 +255-2066.

AUSTRIA, Texas |
B/16, A-2345 Brunn/Gebirge, 2136 46210

BELGIUM, Texas Instruments N.V. Belgium S.A.: Mercure
Centre, Raketstraat 100, Rue de la Fusee, 1130 Brussels,
Belgium, 02/720.80.00

BRAZIL, Texas Instruments Electronicos do Brasil Ltda.: Av.
Faria Lima, 2003, 20 0 Andar—Pinheiros, Cep-01451 Sao
Paulo, Brazil, 815-6166.

DENMARK, Texas Instruments A/S Mznelundve} 46E,
DK-2730 Herlev, Denmark, 2 - 91 7

FINLAND, Texas Instruments Finland OY: PL 56, 00510
Helsinki 51, Finland, (90) 7013133.

FRANCE, Texas Instruments France: Headquarters and Prod.
Plant, BP 05, 06270 Villeneuve-Loubet, (93) 20-01-C1; Paris
Office, BP 67 8-10 Avenue Morane-Saulnier, 78141 Velizy-
Villacoublay, (3) 946-97-12; Lyon Sales Office, LOree
D'Ecully, Batiment B, Chemin de la Forestiere, 69130 Ecully,
(7) 833-04-40; Strasbourg Sales Office, Le Sebastopol 3, Quai
Kleber, 67055 Strasbourg Cedex, (88) 22-12-66; Rennes, 23-15
Rue du Puits Mauger, 35100 Rennes, (99) 79-54-81; Toulouse
Sales Office, Le Peripole—2, Chemin du Pigeonnier de la
Cepiere, 31100 Toulouse, (61) 44-18-19; Marseille Sales Office,
Noilly ]Pgndls—l46 Rue Paradis, 13006 Marseille, (91) .
37-25-30.
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‘GERMANY, Texas Instruments Deutschland GmbH: Hag-
gerty-strasse 1, D-8050 Freising, 08161-801; Kurfuerstendamm
195/196, D-1000 Berlin 15, 030-8827365; 111, Hagen 43/Kib-
belstrasse, D-4300 Essen, 0201-24250; Frankfurter Allec 6-8,
D-6236 Eschbom 1, 06196-43074; Hamburger Strasse 11,
D-2000 Hamburg 76, 040-2201154, Kirchhorsterstrasse 2,
D-3000 Hannover 51, 0511-648021;

Arabellastrasse 15, D-8000 Muenchen 81, 089-92341; May-
bachstrasse 11, D-7302 Ostfildern 2/Nellingen, 0711-34030.

HONG KONG (+ PEOPLES REPUBLIC OF CHINA),
Texas Instruments Asia Ltd.: 8th Floor, World Shipping Ctr.,
Harbour City, 7Canton Rd., Kowloon, Hong Kong,
3+722-223.

IRELAND, Texas Instruments {Ircland) Limited: 25 St.

+ Stephens Green, Dublin 2, Eire, 01 609222.

ITALY, Texas Instruments Semiconduttori Italia Spa: Viale
Delle Scienze, 1, 02015 Cittaducale {Rieti), Italy, 0746 694.1;
Via Salaria KM 24 (Palazzo Cosma), Monterotondo Scalo
{Rome), ltaly, 06 9004395; Viale Europa, 38-44, 20093
Cologno Monzese (Milano), 02 2532541; Corso Sviziera, 185,
10100 Torino, laly, 011 774545; Via ). Barozzi, 6, 45100

. Bologna, Traly, 051 355851.

JAPAN, Texas Instruments Asia Ltd.: 4F Aoyama Fuji Bldg.,
612, Kita Aoyama 3-Chome, Minato-ku, Tokyo, Japan 107,
03-498-211t; Osaka Branch, 5F, Nissho Iwai Bldg., 30
Imabashi 3-Chome, Higashi-ku, Osaka, Japan 541,
06-204-1881; Nagoya Branch, 7F Daini Toyota West Bldg.,
10-27, Meicki 4.Chome, Nakamura-ku, Nagoya, Japan 450,
052.583-8691.

KOREA, Texas Instruments Supply Co.: Room 201, Kwang-
poong Bldg., 24-1, Hwayand-Dong, Sung dong-ku, 133 Seoul,
Korea, 02 +464-6274/5.

MEXICO, Texas Instruments de Mexico S.A.: Poniente 116,
No. 489, Colonia Vallejo, Mexico, D.E. 02300, 567-9200.

MIDDLE EAST, Texas Instruments: No. 13, Ist Floor Mannai
Bldg., Diplomatic Area, Manama, P.O. Box 26335, Bahrain,
Arabian Gulf, 973 - 72 46 81.

NETHERLANDS, Texas Instruments Holland B.V., P.O. Box
12995, (Bullewijk) 1100 AZ Amsterdam, Zuid-Oost, Holland
(020) 5602911,

NORWAY, Texss Instruments Norway A/S: Kr. Augustsgt. 13,
Oslo 1, Norway, (2) 20 60 40.

* PHILIPPINES, Texas Instruments Asia Ltd.: 14th Floor, Ba-

Lepanto Bldg., 8747 Paseo de Roxas, Makati, Metro Manila,
Philippines, 881465,

PORTUGAL, Texas Instruments Equipamento Electronico
(Portugal), Lda.: Rua Eng. Frederico Ulrich, 2650 Moreira Da
Maia, 4470 Maia, Portugal, 2-9481003.

SINGAPORE (+ INDIA, INDONESIA, MALAYSIA,
THAILAND), Texas Instruments Asia Ltd.: P.O. Box 138,
Unit #02-08, Block 6, Kolam Ayer Industrial Est., Kallang
Sector, Singapore 1334, Republic of Singapore, 747-2255.

SPAIN, Texas Instruments Espana, S.A.: C/lose Lazaro
Galdiano No. 6, Madrid 16, 1/458.14.58. C/Balmes, 89
Barcelona-8, 253 60 00/253 29 02.

SWEDEN, Tex:
(Svengeﬁlulm) Box 39103, 10054 Sxockholm. Swedzn,
235480.

SWITZERLAND, Texas Instruments, Inc. Riedstrasse 6,
CH-8953 Dietikon (Zuetich) Switzerland, 1-740 2220.

TAIWAN, Texas Instruments Supply Co.: 10th Floor, Fu-
Shing Bldg., 71 Sung-Kiang Road, Taipei, Taiwan, Republic of
China, 02 +521-9321.

UNITED KINGDOM, Texas Instruments Limited: Manton
Lane, Bedford, MK41 7PA, England, 0234 67466; St. James
House, Wellington Road North, Stockport, SK4 2RT,
England, 061 442-8448. BE







J@"}

TExXAS
INSTRUMENTS

Creating useful products

Printed in U.S.A. and services for you. SDYDOO1



