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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 series 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? TTL Circuits (Series 54LS/74LS), and Schottky TTL Circuits (Series 545/74S).

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 support functions
designed specifically for implementing high-performance Computer or Controller systems. Included are specifications for
high-performance Schottkyt TTL memories (RAMs, ROMs, PROMSs, and FIFQs) 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.

Tintegrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975,
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SN54293 SN74293 ... .. 2 SN54L5384 SN74LS384 .........c.uninnnns 2
SN54LS293 SN74LS293 .. .. 2 SN54LS385 SN74LS385 .........oivinnn... 2
SN54LS294 SN74LS294 2 SN54L5386 SN74LS386 ... oveen e 2
SN54LS2958 SN74LS2958 2 SN54390 SN74390 ........oiiiie... 2
SN54L5297 SN74LS297 .. 2 SN54L$390 SN74LS390 . 2
SN54298 SN74298 ... .. 2 SN54393 SN74393 .. ... 2
SN54AS298 SN74AS298 3 SN54L5393 SN74LS393 .........c.innn... 2
SN54L5298 © SN74LS298 2 SN54AS395 SN74AS395 ...t 3
SN54ALS299 SN74ALS299 . 3 SN54LS395A SN74LS395A .. ... .....cuvnn... 2
SN54AS299 SN74AS299 .. .. 3 SN54L5396 SN74LS396 ................... 2
SN54LS299 SN74L5299 2 SN54L5398 SN74LS398 ........ccviiinnnnn 2
SN54S5299 SN745299 .. 2 SN54L5399 SN74LS399 .. ..oiiiiraatana 2

: SN74S301 ..o 4 SN54S412 SN74S412 . ...l 2
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SN5415422 SN74L8422 ......... ... ... ... 2 SN54ALS576 SN74ALS576 . ................. 3
SN5415423 SN74LS8423 ..., ............... 2 SN54AS576 SN74AS576 .. ............. ... 3
SN54425 SN74425 .. ... ... . 2 SN54ALS577 SN74ALS577 .. ... ... ... ... 3
SN54426 SN74426 . ............... . 2 SNB4AS577 SN74AS577 .......... .. 3

SN74S428 . .................. 4 SNB54ALS580 SN74ALS580 .................. 3
SN545436 SN748436 .................... 2 SNG4AS580 "SN74AS580 ................... 3
SN545437 SN74S437 . ......... .. 2 SN54L5589 SN7418589 ................... 2
SN54LS440 SN74LS440 ..............0cn.n 2 SN54LS580 SN74LS590 .......... e 2
SN64LS441 SN74LS441 ... ... ... ... 2 SN54LS591 SN74LS591 ....... ... .. ... ... 2
SN54LS442 SN74LS442 ................... 2 SN54LS592 SN74L8592 ................... 2
SN64LS443 SN74LS443 .. ............. ... 2 SN54L5593 SN74LS593 ............... e 2
SN54L5444 SN74LS444 .. ................. 2 SN54LS594 SN74LS594 .. .............. .2
SN54L5445 SN74LS445 .. ........ ... ... 2 SN54L5595 SN74LS595 ................... 2
SN54LS446 SN74L5446 .. ................. 2 SN541LS596 SN74LS586 .................... 2
SN54L5447 SN74LS447 ......... ... ... ... 2 SN54LS597 SN74LS597 ... ... ... 2
SN54L5448 SN74LS448 ................... 2 SN54L5598 SN74LS598 ......... ..ot 2
SN54LS449 SN74LS449 .. ................. 2 SN54LS599 SN74LS699 ................... 2
SN54ALS465A SN74ALS465A . ................ 3 SN74LS600A . ................. 2
SN54LS465 SN74LS465 ..~ ................ 2 SN74LSB01A . ... ... ... ... 2
SN54ALS466A SN74ALS466A .. ............... 3 SN74LS602A . ................. 2
SN54LS466 SN74LS466 ................... 2 SN74LS603A .................. 2
SN54ALS467A SN74ALS467A .. ....... ... ... 3 SN54L5604 SN74LS604 ................... 2
SN54LS467 SN74L8467 ................... 2 SN54LS605 SN74LS605 ................... 2
SNE4ALS468A SN74ALS468A ................. 3 SN54LS606 SN74LS606 ................... 2
SN54L5468 SN7418468 ................... 2 SN54LS607 SN74LS607 ......... .. ... 2

SN74LS481 ................... 4 SN54L5608 SN74LS608 ................... 2

SN748481 . ............... ..., 4 SN54LS610 SN74LS610 ..o 2
SN545482 SN74S482 ........... [ 4 SN54LS611 SN74LS611 ... ....... ... ... 2
SN54S5484A SN74S8484A .. ....... ... ... 4 SN54LS612 SN74LS612 . ........... ... 2
SN54S485A SN74S485A .. ................. 4 SN54LS613 SN74LS613 ......... .. ... ... 2
SN54490 SN74490 ........... ... .. 2 SN54LS618 SN74LS618 ............. ... 2
SN541.5490 SN74LS490 ................... 2 SN541LS619 SN74LS619 ................... 2
SNB4ALS518 SN74ALS518 . ................. 3 SN54ALS620A SN74ALS620A . ................ 3
SN54ALS519 SN74ALS519 . .......... ...t 3 SN54AS620 SN74AS620 .. ................. 3
SNG4ALS520 SN74ALS520 .................. 3 SN54L5620 SN74LS620 ................... 2
SN54ALS521 SN74ALS521 . ......... ... ... 3 SNB4ALS621A SN74ALS621A ................. 3
SN54ALS522 SN74ALS522 .................. 3 SN54AS621 SN74AS621 ......... ... .. .nn 3
SN54ALS526 SN74ALS526 .................. 3 SN54LS621 SN74LS621 ............ .. ... 2
SN54ALS527 SN74ALS527 .................. 3 SN54ALS622A SN74ALS622A ................. 3
SN54ALS528 SN74ALS528 . ................. 3 SN54AS622 SN74AS622 . .................. 3
SNB4ALS533 SN74ALS533 . ...........inn 3 SN541L5622 SN74LS622 .................nn 2
SN54AS533 SN74AS533 ......... ... ... 3 SN54ALS623A SN74ALS623A ................. 3
SNG54ALS534 SN74ALS534 . ................. 3 SN54AS623 SN74AS623 . .......... ... 3
SN54AS6534 SN74AS534 ............... ... 3 SN54LS623 SN74L5623
SN54ALS538 SN74ALS538 .................. 3 SN64LS624 SN74LS624 . ...
SN54ALS539 SN74ALS539 .................. 3 SN54LS625 SN74LS5625 . ...
SNB4ALS540 SN74ALS540 .................. 3 SN5415626 SN74L5626
SN54L5540 SN74LS540 .. ................. 2 SN54LS627 SN74LS627
SNG4ALS541 SN74ALS541 .. 3 SN54L5628 SN74L5628
SN54LS541 SN74LS541 2 SN54LS629 SN741S629
SNS4ALS560A SN74ALS560A .. ............... 3 SN54LS630 SN74LS630 ................... 2
SNB54ALS561A SN74ALS561A ................. 3 SN54LS631 SN74LS631 . ........ ... 2
SN54ALS563 SN74ALS563 .................. 3 SN54ALS632 SN74ALSB32 .................. 3
SNG4ALS564 SN74ALS564 .................. 3 SN54ALS633 SN74ALS633 .................. 3
SNG4ALSE68A SN74ALS568A ................. 3 SN54ALSE34 SN74ALSE34 . ....... ..o 3
SN54ALS569A SN74ALS569A ................. 3 SN54ALS635 SN74ALS635 . .. 3
SN54ALS573 SN74ALS573 . ............int 3 SN54LS636 SN74LS636 ....... ............ 2
SNB4AS573 SN74AS573 ......... ... 3 SN54LS637 SN74LS637 . ............hiun 2
SNB54ALS574 SN74ALS574 . .......... .. ... 3 SN54ALS638A SN74ALSB38A ................. 3
SNG4ASE74 SN74AS574 .. ................. 3 SN54AS638 SN74AS638 . .................. 3
SN54ALSE75 SN74ALS575 . ..., ........... .. 3 SN54LS638 SN741S8638 ................ .2
SNB4AS575 SN74AS575 .. ....... .. ... 3 SNS4ALS639A SN74ALS639A : 3
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SN54AS639 SN74AS639 ................... SN54LS690 SN74LS6390
SN54LS639 SN74LS639 SN54LS691 SN74LS691
SNB4ALS640A SN74ALS640A SN54LS692 SN74LS692
SN54AS640 SN74AS640 ................... SN54L5693 SN74LS693
SN54LS640 SN74LS640 ................ SN54L5696 SN74LS696 . ..
SN54ALS641A SN74ALS641A -SN54LS697 SN74LS697
SN54AS641 SN74AS641 ................... SN54L5698 SN74LS698
SN54LS641 SN74LS641 SN54L5699 SN74LS699 ... 1
SNB4ALS642A SN74ALS642A SN54AS756 SN74AS756 ...
SN54AS642 SN74AS642 ................... SN54AS757 SN74AS756 . ..
SN54LS642 SN74LS642 ................ SN54AS758 SN74AS758 . .. c
SN54ALS643A SN74ALS643A SN64AS759 SN74AS759 ... (o}
SN54AS643 SN74AS643 .. .............. SN54AS760 SN74AS760 ... E=
SN54L5643 SN74LS643 ................ SN54AS762 SN74AS5762 @©
SNS4ALS644A SN74ALS644A SN54AS763 SN74AS763 E
SN54AS644 SN74AS644 .. .............. SN54AS800 SN74AS800 ... by
SN54LS644 SN74LS644 ................ ... SN54AS802 SN74AS802 e
SN54ALS645A SN74ALS645A SN54ALS804 SN74ALS804 . ................. 3 [
SN54AS645 SN74AS645 ................ SN54AS804A SN74AS804A . . ................ 3 b
SN54L5645 SN74LS645 ................... SN54ALS805 SN74ALS805 . .. .. N 3 'a
SN54ALS646 SN74ALS646 .. .........c.o.. . SN54AS805A SN74AS80BA ... ............... 3 g
SN54AS646 SN74AS646 SN54ALS808 SN74ALSB08 . . 3 Q
SN54LS646 SN74LS646 R SN54AS808A SN74AS808A .. ............ ... 3 c
SN54ALS647 SN74ALS647 .. ................ SN54AS821 SN74AS821 ................... 3 )
SN54L5647 SN74L5647 ... SN54AS5822 SN74AS822 ... e 3 O
SN54ALS648 SN74ALS648 .. ................ SN54AS823 SN74AS823 ................... 3
SNB4AS648 SN74AS648 SN54AS824 SN74AS824 .. ... ............... 3
SN541.5648 SN74L5648 SN54AS825 SN74AS825 ................... 3
SNB4ALSB49 SN74ALS649 SN54AS826 SN74AS826 ................... 3
SN54LS649 SN7415649 .. SN54ALS832 SN74ALS832 .................. 3
SN54ALS651 SN74ALS651 .. SN54AS832A SN74AS832A .. ................ 3
SN54AS651 SN74AS651 ... SN54ALS841 SN74ALS841
SN54LS651 SN74LS651 . SN54AS841 SN74AS841
SNBE4ALS652 SN74ALS652 . . SN54ALS842 SN74ALS842
SN54AS652 SN74AS652 . .. SN54AS842 SN74AS842
SN541.5652 SN74LS652 ... SN54ALS843 SN74ALS843
SN54ALS653 SN74ALS653 SN54AS843 SN74AS843
SN54LS653 SN74LS653 SN54ALS844 SN74ALS844
SN54ALS654 SN74ALS654 .. SN54AS844 SN74AS844
SN54L5654 SN74LS654 SN54ALS845 SN74ALS845
SN54L5668 SN74L5668 SN54AS845 SN74AS845
SN54LS669 SN74LS669 ... SN54ALE846 SN74ALS846
SN54LS670 SN74LS670 SN54AS846 . SN74AS846
SN54L5671 SN74LS671 SN54AS850 SN74AS850
SN54L5672 SN74LS672 ... SN54AS851 SN74AS851
SN54L.5673 SN74LS673 SNB4AS852 SN74AS852
SN54LS674 SN74LS674 SN54AS856 SN74AS856
SN54ALS677 SN74ALS677 .. SNB4ALS857 SN74ALS857
SN54ALS678 SN74ALS678 . . SN54AS857 SN74AS857
SN54ALS673 SN74ALS679 . . SN54AS866 SN74AS866
SN54ALS680 SN74ALS680 . . SN54AS867 SN74AS867
SN54LS681 SN74LS681 . SN54AS869 SN74AS869
SN54L5682 SN74LS682 ... SN54AS870 SN74AS870
SN541LS683 SN74L5683 SN54AS871 SN74AS871
SN54LS684 SN74L5684 SN54ALS873 SN74ALS873
SN54L5685 SN74LS685 ... SNB54AS873 SN74AS873
SN54LS686 SN74L5686 SN54ALS874 SN74ALS874 °
SN54L5687 SN74LS687 SN54AS874 SN74AS874
SN54ALS688 SN74ALS688 . . SN54ALS876 SN74ALS876
SN54L5688 SN74LS688 ................... SNB4AS876 SN74AS876
SN54ALS689 SN74ALS68S .................. SN54AS877 SN74AS877
SN54LS689 SN74LS689 ................... SN54ALS878 SN74ALS878
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SNB4AS878 SN74AS878 ....... ... i 3 SNS4PAL16L8A SN74PAL16L8A 4
SNB4ALS879 SN74ALS879 . ......... ... ... 3 SN54PAL16R4A SN74PAL16R4A 4
SN54AS879 SN74AS879 ......... ... ... 3 SNS54PAL16R6A SN74PAL16R6A 4
SN54ALS880 SN74ALS880 . 3 SN54PAL16RBA SN74PAL16R8A 4
SN54AS880 SN74AS880 .......... .3 SN54PAL20LBA SN74PAL20L8BA 4
SN54AS881A SN74AS881A .3 SNG54PAL20R4A SN74PAL20R4A 4
SN54AS882 SN74AS882 .......... . 3 SN54PAL20R6A SN74PAL20R6A 4
1 SN54AS885 SN74AS885 .......... . 3 SNS54PAL20R8SA SN74PAL20R8SA 4
SN54AS888 SN74AS888 .......... . 4 SNS4PALR19L8 SN74PALR19L8 4
SN54AS889 SN74AS889 .......... . 4 SN54PALR19R4 SN74PALR19R4 4
G) SN54AS890 SN74AS890 ....... .4 SN54PALR19R6 SN74PALR19R6 4
') SN54AS891 SN74AS891 ....... 4 SN54PALR19R8 SN74PALR19R8 4
= SN54AS897 SN74AS897 . ... ... . 4 SNB4PALTIOLS SN74PALT19LS8 4
[¢] SN54ALS000A SN74ALS1000A . ............... 3 SN54PALT19R4 SN74PALT19R4 4
3 SN54AS1000 SN74AS1000 ... 3 SN54PALT19R6 SN74PALT19R6 . 4
— SNS54ALST1002ZA SN74ALST1002A .. .............. 3 SN54PALT19R8 SN74PALT19R8 4
— SN54ALS1003A SN54ALS1003A . ............... 3 SN54PL839 SN74PLB39 ................... 4
?h SNS4ALS1004 SN54ALS1004 .3 SN54PL840 SN74PLB40O ...t 4
o SN54AS1004 SN74AS1004 3
- SN54ALS1005 SN74ALS1005 3 SBP9901 4
3 SN54ALS1008A SN74ALS1008A .. .. . 3 SBP9965 4
Q SN54AS1008 SN74AS1008 .......... .3 SBP9966 4
=+ SNG54ALS1010A SN74ALS1010A 3 SBP9989 4
O SNS4ALS1011A SN74ALS1011A .. .. 3
e § SN54ALS1020A SN74ALS1020A . ... 3 TBP18S030 4
SN54ALS1032A SN74ALS1032A . ... 3 TBP18SA030 4
SN54AS1032 SN74AS1032 . ........ . 3 TBP24S10 4
SN54ALS1034 SN74ALS1034 ........ . 3 TBP24SA10 4
SN54AS1034 SN74AS1034 ...... . 3 TBP24S41 4
SN54ALS1035 SN74ALS1035 ..... 3 TBP24SA41 4
SN54AS1036 SN74AS1036 ...... 3 TBP24S81 4
SN54ALS1240 SN74ALS1240 ... .. 3 TBP24SA81 .4
SNB54ALS1241 SN74ALS1241 3 TBP28L22 4
SNB4ALS1242 SN74ALS1242 3 TBP28LA22 4
SN54ALS1243 SN74ALS1243 3 TBP28L42 4
SN54ALS1244A SN74ALS1244A . ... ... ........ 3 TBP28S42 4
SN54ALS1245 SN74ALS1245 . ... ... . . 3 TBP28SA42 4
SN54ALS1616 SN74ALS1616 .. 4 TBP28L45 4
SN54ALS1620 SN74ALS1620 ................. 3 TBP28S45 4
SN54ALS1621 SN74ALS1621 ................. 3 TBP28L46 4
SN54ALS1622 SN74ALS1622 . ................ 3 TBP28S46 .4
SNB54ALS1623 SN74ALS1623 ....... . ... ..., 3 TBP28SA46 4
SN54ALS1638 SN74ALS1638 ................. 3 TBP2BL85A 4
SN54ALS1639 SN74ALS1639 ................. 3 TBP28S85A 4
SNB4ALS1640A SN74ALS1640A ... ............. 3 TBP28L86A 4
SN54ALS1641 SN74ALS1641 . ... ... ... .. ... 3 TBP28S86A 4
SN54ALS1642 SN74ALS1642 . ................ 3 TBP28SA86A 4
SN54ALS1643 SN74ALS1643 ................. 3 TBP28L165 4
SN64ALS1644 SN74ALS1644 ... ... ............ 3 TBP28S165 4
SN54ALS1645A SN74ALS1645A .. .............. 3 TBP28L166 4
SN54AS2620 SN74AS2620 ............ ... 3 TBP28S166 4
SN54AS2623 SN74AS2623 3
SNB54AS2640 SN74AS2640 3
SN54AS2645 SN74AS2645 3
SN54ALS8003 SN74ALS8003 ................. 3
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

JANUARY 1984

SPEED-POWER RELATIONSHIPS

description
z OF DIGITAL IC FAMILIES?
Texas Instruments transistor-transistor-logic (TTL) 5
family of high-performance bipolar digital integrated g 30 |2 54L
circuits comprises seven distinct series of compatible ‘g
product lines. These product lines offer the digital 2 20 -
systems designer a full spectrum of performance :‘ -
ranges in order to optimize system cost and perfor- &
mance. The available choices range from the very high E’ 10 E ®54/74 LS *54/74 1
performance of the Advanced Schottky-clampedt = .
. . . > B
functions for systems operating .typlcal!y up to = 5[ 54774H c
175 megahertz to low-power functions with power a (o}
. - c l* 54/74ALS STD o—
consumption of only one milliwatt per gate. K] =
g 3 54/74ALS BUFFER *54/143 g
Typical characteristics of the seven TTL series offered § 2L * 54/74AS STD -
are shown in Table | and their respective speed/power a Q
relationships are illustrated in Figure A. s [ 54/74A8 BUFFER E
g 1 1 1 L4t 41t ] 1 -
< 1 2 3 5 10 20 30 (_“
Typical Power Dissipation—mW a
FIGURE A g
iTvpicaI saturated logic gate from the indicated families. (D
TABLE 1-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS
GATES FLIP-FLOPS
SERIES Speed-Power Propagation Power Clock Input
. L Frequency
Product Delay Time | Dissipation
Range
54/74 100 pJ 10ns 10 mW de to 35 MHz
B4ALS/74ALS 4pJ 4 ns- 1TmwW dc to 50 MHz
54AS/74AS 15 pJ 1.5ns 10 mwW dc to 175 MHz
54H/74H 132pd 6 ns 22 mwW dc to 50 MHz
54L 33 pd 33ns 1mw dc to 3 MHz
54LS/74LS 19 pJ 9.5ns 2mW | de to 45 MHz
545/74S 57 pJ 3 ns 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
o Compatible with most logic families such as MOS, CMOS
’lntegrated Schottky-Barrier di‘ode«:lamped
transistor is patented by Texas {nstruments. 1_1 1

U.S. Patent Number 3,463,975. lNS’r’]r;[JEXQSEN‘rS
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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 \Es san | SERIES 54L | SERIES 54AS | SERIES BLS | SERIES 545
SERIES 54 SERIES 54LS
SERIES 74 SERIES 74ALS|
74 FAMILY SERIES 74LS | SERIES 74S
SERIES 74H SERIES 74AS uNIT
SERIES 74LS wIT
WITH DIODE H
AND PNP EMITTER
INPUTS INPUTS
G)' Supply voltage, Vg (see Note 1) 7 8 7 7 7 \Y
® Input voltage 5.5 5.5 7 5.5 5.5 \%
g Interemitter voltage {see Note 2) 5.5 5.5 5.5 5.5 \Y
S Off-state (high-level) voltage applied '06, 07 30
— to open-collector outputs of SSI ‘16, ‘17, ‘26 15 \
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 \
= .
3 Operating free-air temperature range 54 Family —5510 125 ‘c
Q 74 Family 0to 70
2", Storage temperature range —~65 to 150 “c
o
=3 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 VOH 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 vottage 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
low-level voltage.
c. Connect unused inputs to Vg 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 V.
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.
Texas
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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 Vc( ranges. The table below shows maximum input current requirements and nomina! 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 4%Q 40 LA —1.6mA 5
54ALS/74ALS 40 k2 20 A —0.1 mA S
54AS/74AS 8 kQ 20 uA —-0.5mA E
54H/74H 28k 50 uA -2mA —
R 40 kQ 10 uA —~0.18 mA E
54LF )
8 k2 20 uA —-0.8 mA c
54LS/74LSE 18 k2 20 uA —0.4 mA [
12k 20 uA —0.2 mA \ 0
545/74S 2.8 k2 50 uA . —2mA
¥Series 54L and 54LS/74LS have two ditferent 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 SN54AS SN54H SN54LS SN54S
Standard 10 80 80 8 40 8
SN74/SNS4 Buffer 30 240 240 24 120 24
SN74ALS/SNS4ALS Standard 5 40 40 4 20 4
Buffer 15 120 120 12 60 12
Standard 12 100 100 10 50 10
SN74AS/SNSAAS Buffer 30 240 240 24 120 24
SN74H/SNS4H Standard 12 100 100 10 50 10
Buffer 37 300 300 30 150 30
SN74LS/SN54LS Standard 5 40 40 4 20 4
Buffer 15 120 120 12 60 12
Standard .12 100 ‘ 100 10 50 10
SN74S/SN54S 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.
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

uonewIou| [esauar) [

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

lccH

lccL

IH
L

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 Vo supply terminal of an integrated circuit.

Supply current, outputs high
The current into* the Vcc 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 V¢ 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}. N

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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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL 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.
VIH High-level input voltage : 1
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 c
of the logic element within specification limits is guaranteed. 9
©
VIK Input clamp voltage E
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing. A
o
VIL 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 Q
of the logic element within specification limits is guaranteed. S
v (V)
OH High-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specmcatlon,
will establish a high level at the output.
VoL 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.
ta Access time
The time interval between the application of a specific input pulse and the availability of valid signals at an
output.
tdis Disable time {of a three-state output)
The time interval between the specified reference points on the input and output voltage waveforms with the
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off)
state. (tdis = tpHZ or tpLZ).
ten Enable time (of a three-state output)
The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or
low). (ten = tpzH or tpzL).
*Current out of a terminal Is glven as a negative value.
1-186
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TTL SYMBOLS, TERMS, AND DEFINITIONS

UOCIIBWIOJU| [RI3UdL) [

th

tpd

tPHL

tPHZ

tPLH

tpLZ

tPzH

tpzL

tsu

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. (tpq = 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 saetup 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.
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PART Il — CLASSIFICATION OF CIR

Gate Equivalent Circuit

CUIT COMPLEXITY

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
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more

equivalent gates or circuitry of simi

. Medium-Scale Integration, MSI

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or
system is smaller than for LS|, but whether digital or linear, is considered to be one that contains 12 or more equivalent

lar complexity.

gates or circuitry of similar complexity.

Small-Scale Integration, SSI

Integrated circuits of less complexity than medium-scale integration (MSH).

Very-Large-Scale Integration, VLSI

=

General Information

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 |EEE.
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H = high level {steady state)
1 L = low level (steady state)
) = transition from low to high level

) { = transition from high to low level

C=D - = value/level or resulting value/level is routed to indicated destination

4] 1A = value/level is re-entered

-

o2 X = irrelevant (any input, including transitions)

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

= . .

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

- - . i R

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

E’, Qo = complement of Qq or level of Q before the indicated steady-state input conditions were established

o Q, = level of Q before the most recent active transition indicated by 4 or 1

S = 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 1 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, Qp, or Qg), 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

EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on T| data sheets:
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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 I 50l “* %K [erT miGiT A B ¢ D | A 9 % O
L X X X X X X X X X L L L L
H X X L X X X X X X 1Qap Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H |X X X X| H Qan Qgn Qcn
H L H t X L |x x x x| L Qan Qsn Qcn
H H oL ' H X |X X X X {Qgy Qcn Qpn H
H H L 1 L X X X X X |Qgy Qcn QOpn L
H L L 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 Qp, 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 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 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 Qp is now at QA, the previous levels of Q¢ and
Qp are now at Qg and Qg, 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 OUTPUTS
TECHNOLOGY TECHNOLOGY
STD STD
DESCRIPTION Tvee || Als [as|HL|is|s | votume DESCRIPTION tvee |0 [as| as|u|is| s | vorume
Hex 2-Input Gates ‘804 [ A 3 B ° o|e 2
s r RERIED 2 Quadruple 2-Input Gates 09 ry 3
Hex Inverters A * . [ AEAK] 2
7003 . o 3 Triple 3-Input Gates ‘15 Py 3
00 . ejel oo 2
Quadruple 2-Input Gates A . POSITIVE-OR GATES
*1000 A O
[ ‘lele| oo 2 TECHNOLOGY
Triple 3-Input Gates ‘10 L4 [ DESCRIPTION tve |5 lais|as{is| s | vorume
‘1010 A 3 T
r v s s 1o 3 Hex 2-Input Gates ‘832 oA 3
‘20 Ld L AR 2
Dual 4-Input Gates A Ld 3 Quadruple 2-Input Gates ‘32 Py .
1020 A -
[ DR 2 1032 A ) 3
8-Input Gates ‘30 < - 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 DESCRIPTION TYPE | ppL | ALS[AS[ L |LS[S|VOLUME
TECHNOLOGY Hex 2-Input Gates ‘805 o | A 3 »
37) 02 . [ AEAK] 2 m
DESCRIPTION : TYPE | ALS [AS[H | L}LS| S VOLUME Quadruple 2-nput Gates o | e 3 -
05 ° ° oo 2 (1002 A [
L] L ]
Hex Inverters A 3 Triple 3-Input Gates 27 15 i —
*1005 ° —
N IO > ry 2 Dual 4-Input Gates with Strobe ‘25 . 2 (4]
. 3 Dual 5-Input Gates ‘260 . =
Quadruple 2-Input Gates 03 -2 oo e 2 .g
A . 3 SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS >
1003 A
- - 2 TECHNOLOGY g
. . TD
Triple 3-input Gates 12 . 3 DESCRIPTION TYPE i'n. Als|as|Ls| s | voume =
. . ole 2 L
Dual 4-Input Gates ‘22 ‘14| @ .
A 3 Hex Inverters
19 O
Octal Invert: ‘619 .
POSITIVE-AND GATES 2l lnverters T <
. X Positive-NAN
TECHNOLOGY Duat d-input o 18 . 2
T Triple 4-Input Positive-NAND ‘618 D
DESCRIPTION TYPE ?_TS Als |as| H|Ls| s | voLume [P TRt Tosee = <
Quadruple 2-Input P NAND
Hex 2-Input Gates ‘808 e [a 3 132] e oo
08 . o e 2 )
Quadruple 2-Input Gates o [e 3 CURRENT-SENSING GATES
*1008 A Je
n olele 2 DESCRIPTION Type [LECHNOLOGY VOLUME
Triple 3-Input Gates o e B ats{as[is
‘1011 0 Hex ‘63 . 2
| 4-Input G: 21 e 2
Dual 4-Input Gates D N DELAY ELEMENTS
Triple 4-Input AND/NAND ‘800
TECHNOLOGY|
P
DESCRIPTION T ALSTAs[Ls | VOLUME
Inverting & Non-inverting Elements, ‘31 . 2
2-INPUT NAND Buffers
® Denotes available technology.
ADenotes planned new products.
A Denotes “*A’* suffix version available in the technology indicated.
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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 STT:_' ats fasin |1 fs|s |vowume TECHNOLOGY
2-Wide 4-input ‘55 o Ld . DESCFHPTION TYPE ::f ALS |AS[LS [ S | VOLUME
4-Wide 4-2-3-2 Input ‘64 L]
4-Wida 2-2-3-2 input ‘54 L ‘241 ele 2
- 4-Wide 2-Input ‘54 . 2 A hd =
2-Wide 2-3-3.2 input 54 o e 244 e le 2
Dual 2-Wide 2-Input 1] RERD Ale 5 2
’ *465
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS Non-Inverting A 3
- Octal Bufters/Drivers 1467 . 2
TECHNGLOGY A 3
DESCRIPTION wvee T2 | s |as|s |voume ‘541 L 2
T a
4-Wide 4-2-3-2-Input 65 . 2 "1241¢ a N
72447 A
EXPANDABLE GATES 231 .
. | 2
TECHNOLOGY 240
35 Ale 3
DESCRIPTION Tvee | 0] ALs Jas| L fus | voume 466 . 2
Dual 4-input Positive NOR Inverting Octal A 3
‘23 L Buffers/Drivers * 2
With Strobe * ‘468 x 5
2.Wide AND OR ‘52 . ) = =
m 4-Wide AND-OR INVERT ‘53 L] (] ‘540 2
[t 2-Wide AND ORINVERT 55 R ot =
: Dual 2-Wide AND OR INVERT ‘50 . L] Taverting and Non Invertn 3
'9 .
(2] Octal Buffers/Drivers 230 ¢
~ EXPANDERS
-+ ) . 2
(@] TECHNOLOGY Octal Transceivers 245 A |a 5
3 DESCRIPTION vee | 512 | acs | as | w | vorume (1245 ®
[o}] TTL 385 |2 A 2
— Dual 4-lnput ‘60| . Non-inverting A 3
— Trple 3 Input 61 D 2 Hex Buffers/Drivers . A A 2
3 3.2-2-3Input AND OR 62 . 37 a 3
& ‘366 |2 A 2
] BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS inverting a 3
x TECANOLOGY Hex Buffers/Drivers P I A 2
DESCRIPTION tvee 512 acs |as |is | s | voLume : 125 | e - A :
TTL Quad Buffers/Drivers 2 Te -
07 with Independent 2
; 2 Output Controls 25 | e
Hex 7] e 226 | ®
‘35 A R . hd
035 . Non-inverting 243 —Ts s
06| ® Quad Transceivers -
. 2 1243¢ A
Hex Inverter 6] e - % >
005 o 3 Inverting 242 —T
26| ® N Quad Transceivers TT3aae 2 3
‘3g |2 el Quad T with Storage 226 .
Quad 2-Input Positive-NAND ) 3 T2-opat NAND Gato 132 P
391 @ 2 Contraller and Bus Driver - 2
1003 A 3 for BOBOA System 428 ¢ ]
Quad 2-Input Positive-NOR a3 -2 ~ ° i
50-OHM/75-OHM LINE DRIVERS
BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS TECHNOLOGY
TECHNOLOGY DESCRIPTION TYPE i?: aLs [ as | s |volume
DESCRIPTION TYPE TT': as| as s | s |votume Hex 2-Input Positive-NAND ‘804 o | A
Hex 2-Input Positive-NOR '805 e | a
Noninverting 757 A Hex 2-Input Positive-AND "808 o [ A 3
Octal Butfers/Drivers 760 A o ForteeOR =32 + T A
Inverting Octal ‘756 A Quad 2-Input Positive-NOR ‘128 o
Butters/Drivers 763 LY 3 Dual &-Input Positive-NAND 120 o] 2
Inverting and Non-Inverting a2 N
Octal Buffers/Drivers
Non-Inverting Quad Transceivers ‘759 A ®Denotes available tchnology.
Inverting Quad Transceivers ‘758 A ADEHOteS planned new products.
Denotes very low power.
A Denotes ‘A’ suffix version available in the technology indicated.
z4 INSTRLGUENTS
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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 ALS |AS | H | LS | S | VOLUME DESCRIPTION TYPE | ALS | AS| LS | VOLUME
T OuTPUT
Hex 2-Input Positive-NAND ‘804 e | A es LA LA 3
Hex 2-Input Positive-NOR "805 e | A 3 Sue s . 2
Hex 2-Input Positive-AND '808 e 1A “oc o2 LA L® 3
Hex 2-Input Positive-OR ‘832 o [A 3 ° . 2
Hex Inverter 1004 CRID s e23 1AL A 3
Hex Buff 24 A 1e 12 mA/24 MA/4B mAI64 mA PLaw i ° 2
x
lex Buffer 11034 o o ! :‘Tl : mAI64 m, ower - - T 3
, 35t “
- - +~Ts 5 ink, True Outputs o ate < 3
Quad 2-Input Positive-NAND A A e 3
3 3-State 652
1000 Ale D) 2
[ . 2 a 3
‘28 Y oc, 3State | ‘654 < 3
Quad 2-Input P NOR
‘1002 A Ve L oc ‘1621 | A
“1036 . Y T st [ 1623 ] &
— Power 3
Quad 2-Input Positive-AND ‘1008 A e OC. 3-State | 1639 | A
Quad 2-Input Positive-OR '1032 A e 3 Ale
— 3-State ‘620
Triple 3-Input Positive-NAND [ “1010 A . 2
Triple 3-Input Positive-AND 1011 A oc 622 LA A 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 A . 3 x
ocC, 3State | ‘638
‘40 0 e oo 2 Sink, Inverting Outputs Power L4 2 Q
Dual 4-Input Positive-NAND A reis 3 -
3 3-State ‘651
1020 A . 2z c
Line Driver/Memory Driver A 3 —
- " . ‘436 . OC, 3-State '653
with Series Damping Resistor 2 0 2 —
Line Driver/Memory Driver ‘437 . 3-State 1620 [ & [5+]
Very Low
oc ‘1622 A [
Power 3¢ 3 | 1638 | 4 3 )
Bi-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS - ~ - » o
oc ‘641 -
TYPE TECHNOLOGY Low . 2 [T}
N OF 12 4 mA/48 mA/64 mA| P Al e 3
DESCRIPTION Tvpe [aLs |as|is | s | voLume A28 MAJB mA/GE mA| - Power Iswe | '6es c
OUuTPUT Sink, True Outputs 3 2 :
Quad with Bit Direction 3-State | ‘446 . Very Low oc ‘1641 1 A Ll
Controls 3-State | ‘449 L Power 3-State ‘1645 | A 3
oC ‘440 * 3 5tate 640 A .
oc | ‘441 ° Low State . 2
3-State | ‘442 [ 2 12 mA/24 mA/48 mA/E4 mA | Power oc o2 LAL S 3
3-State | 443 [ Sink, inverting Cutputs . 2
3-State | '444 0 Very Low 3-State 1640 | A
oC ‘448 0 Power [ 1642 [ A 3
4-Bit wi X . ry
it with Storage 3-State 226 38tste ‘643 A .
Controller and Bus Driver for BOBOA Systems | ‘428 0 4 Low . 2
12 mA/24 mA/48 mA/64 mA
Power Al e 3
Sink, True and oc ‘644 < 3
! Outy
OCTAL BUS TRANSCEIVERS/MOS DRIVERS nverting Outputs Very Low ISwete | 1643 | A
P oc ‘1644 | A 3
TECHNOLOGY ower -1
STD Re d with Multipl 3-8 646
DESCRIPTION TYPE Ats|As|Ls | s | voLume egistered witn Muitipiex e . P
m 12 mA/24 mA/48 mA/B4 mA = 3 -
‘2620 A True O oc ‘647
Inverting Qutputs, 3-State 1ue Outputs . 2
2640 A 3 N 3
'2623 A Registered with Multiplexed 3-State ‘648
True Outputs, 3-State . . 2
‘2645 A 12 mA/24 MA/48 mA/64 mA ‘ 3
Inverting Outputs oc 649
. 2
. o o ‘877 A
anzu v”anl:mver/ 2 state pros " R
n
ort Controllers vy "
®Denotes available technology.
ADenotes planned new products.
A Denotes "“A’’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECHNOLOGY TECHNOLOGY
STD
DESCRIPTION < | TYPE || ALS [ AS] H|L[LS|S| VOLUME DESCRIPTION N"; OF | ourputs | Tvpe i?i ALS [AS [LS | S | VOLUME
s
‘73 A . o |e 2
‘174
‘76 A 6 a " |e 3
‘78 A ‘378 .
103 . 2 D Type 171 . 2
106 . . g |7s = o |e
107 A -a 7 o | 3
Dual J-K Edge-Triggered 108 D 379 e
. A 276 | @
‘109
* ul 3 v 4 e 376 | @ 2
Ale 2
‘12
A A 3 OCTAL, 9-BIT. AND 10-BIT D-TYPE FLIP-FLOPS
3 Ale 2
ry Y 3 o oF — TECHNOLOGY
. OF
. Ale 2 DESCRIPTION o OUTPUT | TYPE ALS|AS[LS | S | VOLUME
14 BITS TTL
A A 3 - 3
Ld
‘0 | e Tree B octal 3-State | ‘374 e 3
Single J-K Edge-Triggered | ‘101 . rue Data et S = e
102 ry 3-State < 3
‘73 0 o e 2-State | 273
‘76 | . . 0 2
Dual Pulse-Triggered 78 Y True Data with Clear| Octal 3-State { ‘575 o | e
.. B L]
107 ry 3-State ‘874 L] 3
‘71 o e 2 3-State fna ° | ®
72 ry rR ) True with Enable Octal 2-State | '377 . 2
Single Pulse-Triggered o T 3 State | '534 e |
=05 | e Inverting Octal 3-State :5?; . .
Dual JK with Data ; 3State |5 2
M . 3-State | '577 o | e
Lockout Inverting with Clear | Octal
3-State | '879 e | e
Single J-K with Data K 3
Lockout 10 | @ Inverting with Preset| Octal | 3-State | ‘876 o[
ry sl A e True Octal 3-State | '825 A
Oual D-Type ‘74 . . 5 Inverting Octal | 3-State | ‘826 A
True 9.8t | 3-State | ‘823 A
Inverting 9Bt | 3-State | ‘824 A
True 10-Bit | 3-State | ‘821 .
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
$TD NO. OF STD
DESCRIPTION outeur | Tvee | L faLsas| L fis| voume DESCRIPTION ;’”s ouTPUT | TYPE [ " ALS| aS|Ls | S | VOLUME
2-State ‘75 . L] L]
Dual 2-Bit . o
Tru:ns a,'em 2-State ‘771 @ o 2 3State 268 + e 2
P 2Sate | 375 . Transparent Octal 373 <
SR 2Sate | 279 | @ A 3
3-State | '673 ° | e
.S . L]
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-Bit 25tate 1 100 2
; Octal [ 2.State | ‘116 | ®
TECHNOLOGY 3-State | ‘873 e e
STD ‘State | '533 e e
DESCRIPTION TYPE ALs |As[Ls | L | voLume 3 State
T Inverting Transparent| Octal | 3-State | '663 .
‘122 | @ o|e i 3-State { ‘580 s | 3
Single 130 | @ Dual 4-Bit
1| 3-se 880 o e
22 . 2 Inverting Transparent] O°'° ate
‘123 | o | 3-State | '604 .
Dual
428 * 2-Input Multiplexed | Octal oc__| ‘605 *
-Input Muhtiplexe: ctal Teoe 608 ) )
oc__| ‘607 .
L] .
Addressable Octal | 2-State | ‘259
. a 3
Multi-Mode Buffered | Octal | 3-State | 412 D 2
True Octal | 3-State | ‘845 A a
Inverting Octat 3-State | ‘846 A A x
Troe 5-Bit | 3-State | 843 Ala R )
Inverting 9-Bit 3-State | ‘844 A | A -U
True 1081t | 3 State | 841 A | a c
' inverting 10Bit | 3-State | 842 A a —
—
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS 1]
TECHNOLOGY g
STD =
DESCRIPTION Tvee | | ALs| as(1s |s | voLume ]
Single 21| . A Q
Dual 321 e . 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. MODES TECHNOLOGY TECHNOLOGY
DESCRIPTION OF ola} Tvpe | STD §TD VOLUME
HEHEIH Als|as [ L [ Ls | s | voLume DESCRIPTION OUTPUT | TYPE ALs| AS | LS
s | “1®[31% TTL TTL
Sign-Protected x| [xx [ ==z A 8 Words x 2 Bits 3State {172 |
X[ X[ Xx|x "198 L 2 0oC ‘170 Ld L4 2
4 Words x 4 Bits
Parallel-In, ol 3-State | ‘670 .
tel-O P el ol el s . | a 3 3State | ‘870 A
Paraliel-Out. Dual 16 Words x 4 Bits 3
Bidirectional L 2 3-State | "871 A
X|xpx|x | 323
. | & 3
D Ale]| 2 OTHER REGISTERS
4 X|X|x|x 194 ry 3
— TECHNOLOGY
aralleln,
. . : STD VOLUME
Parallel-Out, D Ml el il DESCRIPTION Tvee | T |asfasfifists
Registered
¢ x{x|x|x | 672 . 2 ‘98 (]
Outputs Quadruple "298 . o
8 X x | x w:; . with Storage 73989 . 2
5 X X i L . .
8-Bit Universal Shift [ Bk
A . B 2 ‘299
X X ‘95 " 3 Registers e | A 3
Quadruple Bus Buff
Parallel-In, X X ‘99 . us-Butter ‘173 L] A
Parallel-O X X |X ‘178 . 2 Registers 2
ar
alletOut Octal Storage Register "396 0)
4 X X |X 179 .
. A . 2
x| 1x 195 y 5 PROGRAMMABLE LOGIC ARRAYS
x x 295 B 2 OUTPUTS TYPE NO. OF
DESCRIPTION VOLUME
A 2 NO. TYPE NO PINS
x| |x ‘395
a 3 8 | Actvelow | PALI6LS
16 X X [Xx 673 L] 8 ‘PAL16R8
Serial-In 2 — 20
. ol e }__e__ Registered | ‘PALI6RG
Parallel Qut 8 X ‘164
A 3 4 ‘PAL16R4
16 X X [x 674 . 2 8 Active-Low ‘PALRISLE
- B e . A 8 ‘PALR19RS
Parallel-In, x x 5 r 3 19 Registered |2 ¢ istored | PALATORE| 2°
Serial-Out 8 ot
. A 2 4 ‘PALR19R4
X X|x | es Fixed-OR Arrays 4
a 3 8 | Activelow | PALTISLE
Senat-In, 8 X ‘91 A . . 8 "PALT19R8
2 19 Latched [—— c24
Serial-Out a4 X X ‘94 6 Registered ‘PALT19R6
4 ‘PALT1SR4
SHIFT REGISTERS WITH LATCHES 8 | Activelow | ‘PALZ0L8
‘PAL20R8
NO. TECHNOLOGY — . e B
DESCRIPTION OF | OUTPUTS | TYPE VOLUME E_| Registered L2078
BITS ALS| AS | LS 4 ‘PAL20R4.
Progr i - P
Parallel-in, Parallel-Out R 3State_{ 671 o ;':“’ ;‘"’;“‘"“"": g S'c‘"” VPtzj: 2
with Output Latches 3State | 672 . 14x32x6 Logic Arays o
16 2-State ‘673 .
Serial-In, Parallel-Out Buffered | ‘694 D
with Output Latches 8 3-State ‘595 .
oC 596 . ;
oc *599 .
Parallel-In, Serial-Out, s 2-State | 597 | . .
with Input Latches 3-State ‘589 [
Parallel 170 Ports with
Input Latches, Multiplexed 8 3-State ‘598 . 1
Serial Inputs
SIGN-PROTECTED REGISTERS
- - NO. |_MODES TECHNOLOGY .
DESCRIPTION ofF [«[ 2] |rvee VOLUME
ars |4]3[| 3 aLs|As | Ls
Sian-Protected Register R | x| |xIx | 322 A B

®Denotes available technology.
4Apenotes 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

SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
TECHNOLOGY
DESCRIPTION PARALLEL oot TS0 e VOLUME DESCRIPTION PARALLEL | 1vpe [5T0 VOLUME
LOAD ALS|As|L|Ls|s LOAD ALS|AS| L|LS|S
T TIL
. . A 2 Setto8 | 90 | A o[
syne | "160 —tT z =3 <
. . Decade Yes | 176] e
sync | "162 A 2
Al A Yes ‘196 | @ ol
Decade 3
Syne | ‘560 B Setto | 1280| ® .
Sync | ‘668 D None 53 A 0
Sync | 690 D 69 . ,
Sync 692 D 2 4-Bit Binary Yes 77 e
B e Yes | 1e7| e o e
Swne | 1168 A& 3 None | 203| ® .
O Divide-by-12 N 52| A .
Asyne | 190 . * : = No:: 350 ® .
3 Duat Decade 2
Decade Up/Down A 192 ] el o 2 Set-to-9 | ‘490| e .
Syne . 3 Dual 4 Bit Binary None | '393| ® 0y
Sync__ | ‘568 A
Sync_ | '696 0 8-BIT BINARY COUNTERS WITH REGISTERS
5 < ; Svnc | '698 hd TYPE TECHNOLOGY
pecads Rate s ASVC g7l e 2 DESCRIPTION CoF | Tvee [T T votume
uttipler, Set-t0-9 oUTPUT
Sync | 161 [— A - {Paraliel Register 3Stete | 590 0
AlA 3 Outputs oC__ | 591 o, I
sync | 163 —= — Ale 2 Parallel Register Inputs 2-State | '592 0 o
4.Bit Bi Parallel 110 3-State | '593 .
' Binery Sync | 561 A 3 e}
Sync 669 hd FREQUENCY DIVIDERS, RATE MULTIPLIERS E
Sync__[ 691 0
Svnc | 693 . 2 TECHNOLOGY _—
a e DESCRIPTION TYPE [ STD VOLUME ©
Sync | 169 as| as fLs c
Ala 3 T
. r 2 50-to-1 Frequency Divider 56 . (=}
Asyne | 191 - - ]
4-Bit B . 3 60-to-1 Frequency Divider 57 L] 5 s
-Bit Binary - . rY I 3 60-Bit Binary Rate Multiplier, 97 ° [&)
Up/Down Async | 193 . Decade Rate Multipher, 67 . c
3
Sync | ‘569 A =
Sync | 687 D L.
Syne | 699 . 5
6Bt Binary 7
— 97| ®
Rate Multipler, N2
x R 867 .
8-Bit Up/Down sync CLR | ‘66 3
Sync CLR | 869 .
® 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

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 ™m S ouTPuT T |as|as|Lfis|s
2-State _['150 | ® 2 3.State [|'154| @ °
g 4-T0-16
16 Tout 3-State ['250] . A oC ‘159 @
3-State | ‘B50 A 3 4-To-10 BCD-To-Decimal | 2-State | 42| A ol e
3-State | 'B51 A 4-To-10 Excess 3-To- 2
X . L]
Dual 8-To-1 3-State ['351| @ N Decimal 2-State | ‘43| A
A °|e 4-To-10 Excess 3-Gray-
2-State ['151 - ‘44| A .
°je 3 To-Decimal 2State
2-State ["152 [ A . 131 o |a
re 2 3-To-8 with Address 3
3-State | 251 = Latches 2-State  |'137 LS
8-To-1 o | A 3 . 2
3-State [ 354 . e | A 3
2 State | 355 . 3708 2-State ["138 T 5
3-State | '356 . 2 3-State  |'538 A 3
oc ‘357 0 a9 a |
2s 153 Py ol e o 2-State A e
tate [ Dual 2-To-4
o le 3 ual 2-To 2State |1155| ® A 2
Ld L4 2 ’ L] L]
3swte |'253 oC___|'156
o | 3 Dual 1-To-4 Decoders 3-State ['539 A 3
Dual 4-To-1 . 2
2-State [ '352
L 3 CODE CONVERTERS
L2 2
-n 3-State | '353 < e 3 TECHNOLOGY
- S5 608 ry DESCRIPTION TYPE [ sTD s |vorume
3 oc__|'e0s . Ll
o0 Octal 2-To-1 with Storage Tsiere 506 - 2 6 Llne—'BCD 0 sr!.vnz Binary, Or 4-Line to 4-Line 184 . s
= T el ry BCD 9's/BCD 10's Bng\[«)euevs e "
O 3 Stete “98 Py 6-Bit-Binary to 6-Bit Converters
: P . 2 BCD-to-Binary Converters ‘484 A A
2-St, ‘298 inary-to- ‘4 A
) Quad 2-To-1 with Storage ate Y 3 Binary-to-BCD Converters 85
2Stote ]398 > PRIORITY ENCODERS/REGISTERS
5 2 State_| 399 D 2 Ty '
L] L] L] . N
2-State | 157 TECHNOLOGY
o *le 3 DESCRIPTION TYPE | STD VOLUME
ALs |AS|LS
L) o je| 2 T
2-State {'158
X e |° 3 Full BCD ‘147 | o .
Quad 2-To-1
8 e 2 [ Octal ‘148 { ® .
3-State  {'257 2
el 3 [ Octat with 3-State Outputs ‘348 .
B le 2 N B
ISt | 258 4-Bit C with Registers 278 | »
° | o
6-t0-1 Universal 3 SHIFTERS
3-State ‘857 o |
Multiplexer
v TECHNOLOGY
1P TYPE VOLUME
DESCRIPTION OUTPUT ST T slas |t ]is s
T
4-Bit Shifter 3-State | ‘350 L 2
Parallel 16-Bit
Mutti-Mode 3-State | ‘897 A 4
Barrel Shifter

®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

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

OPEN-COLLECTOR DISPLAY DECODERS /DRIVERS ' MEMORY/MICROPROCESSOR CONTROLLERS
OFF-STATE TECHNOLOGY TECHNOLOGY
DESCRIPTION TYPE VOLUME
DESCRIPTION oureut rvee [sto [ T T T o ]vowume as[asfis [s
VOLTAGE TTL System Controllers For 80B0A ‘428 .
30V 45 | e System Controller, Universal ‘482 D A
- . - -
5CD. To.Decimal 60V 141 System Controllers, Universal 890 A
15V ‘145 | @ . {or For ‘888, '889) ‘891 A
7V [as5 . " Transparent, | 4K, 16K "600 A
30V 46 | A . A ”‘"“"h" Burst Modes | 64K 601 n
15V a7 | A ol e ce '"I Cycle Steal, | 4K, 16K 602 A
55V a8 | e . ) ontolters Burst Modes | 62K 603 A
55V 49 [ e . Memory Cycle Controlier "608 . 2
30V [246 [ e 3-State 612 .
8CD-T s
gment v 5o 5 Memory Mappers o0 T3 A
7V 347 . Memory Mappers 3-State ‘610 [
7v [447 3 With Output Latches oc 611 .
s5v (248 | . Muiti-Mode Latches (BOB0A 212 .
S5V |249 | 0
CLOCK GENERATOR CIRCUITS
S WITH COUNTERS/LATCH
OPEN COLLECTOR DISPLAY DECODERS/DRIVER (% TECRNOLOGY .
sTD VOLUME 2
TECKNOLOGY DESCRIPTION TYPE astaslis |'s
DESCRIPTION Tvee [sTo [ T o |voume T
m - Quadruple Complementary-Output 265 | ®
BCD Counter/4-Bit Latch/BCD-To-Decimal ez | e Logic Elements X
Decoder/Driver Dual Pulse Synchronizers/Drivers 120 | ® [+}]
BCD Counter/4-8it Crvotal Comratiog Ooett 320 . 2 g}
Latch/BCD-To-Seven-Segment s | e ) rvstal- Controlled Oscillators 321 o c
Decoder/Lad Driver Digital Phase-Lock Loop ‘297 . —
BCD Counter/4-Bit Programmable Frequency ‘292 L —
Latch/BCD-To-Seven-Segment 144 . Dividers/Digital Timers ‘294 . @©
Decoder/Lamp Driver Triple 4-Input AND/NAND Drivers "800 A 3 c
Triple 4-Input OR/NOR Drivers 802 a ©
VOLTAGE-CONTROLLED OSCILLATORS Dual VCO 124 0 2 -
DESCRIPTION . | recHnoLoGY g
No. |compil oo fRANGE] | fmax TYPE P P e E
veo's | Zour INPUT | oY | MHz
Singie Yes Yes Yes | No | 20 |'624 .
Single Yes Yes Yes | ves | 20 |'628 .
Dual No Yes Yes | No | 60 ‘124 D )
Dual Yes Yes No | No | 20 [‘626 .
Dual No No No | No | 20 ['627 0
Dual No Yes Yes | No | 20 |'629 0
RESULTANT DISPLAYS USING ‘46A, ‘47A, ‘48, ‘49, ‘'L46, ‘L47, 'LS47, ‘LS48, ‘LS49, ‘LS347
(T ] o | [ ) g [ 30— — =
L) i I | o R [ ) | |-
0 1 2 3 4 5 6 7 8 9 M0 11 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, ‘249, 'LS247, ‘LS248, 'LS249, 'LS447
0 o al=Ti == T—
() (] [ o S ot | | gy
] 1 2 3 4 5 6 7 8 9 10 11 12
RESULTANT DISPLAYS USING ‘143, ‘144
Y ) Y | [N [ 1 [ ]
[ e f_tp—l I
o 1 2 3 4 5 6 71 8 9
®Denotes available technology.
Apenotes planned new products.
A Denotes ‘A’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS

4-BIT GOMPARATORS PARALLEL BINARY ADDERS
DESCRIPTION TECHNOLOGY TECHNOLOGY
OuUTPUY | TYPE [ STD VOLUME DESCRIPTION TYPE{ STD VOLUME
P ar>a|pP<afoutput As[as fL|is |s ALS[AS|H LS |S
ENABLE T TTL
Yes Yes No 2 State Yes ‘85 . . . . 2 1-Bit Gated ‘80 L4
2-Bit ‘82 .
8-BIT COMPARATORS 4.8t ‘83 A A 2
‘283 . D
DESCRIPTION TECHNOLOGY Dusl 181 Camry Save 763 o e
j— OUTPUT | TYPE VOLUME
WPUTS [P @ |F-G|Psafesa |outeur | as |as [is
¢ ACCUMULATORS, ARITHMETIC LOGIC UNITS,
Yes I Mo fNo {No | OC Yes ]518 1 e LOOK-AHEAD CARRY GENERATORS
20 k12 No Yes No No 2:State Yes 520 L4 3
No | Yes | No | No oc Yes ‘522 | @ TECHNOLOGY
Patve Yes | No | Yes [ No | 2state No ‘682 . DESCRIPTION tvee [STO [ Taslis [ [ VOLume
2
Yes | No | Yes | No [ No 683 . T
‘281 .
Yes | No | No ] Wo oc Yes S19 [ ® 3 4-Bit Parallel Binary Accumulators .
No | Yes | No | No' | 2State Yes 521 . 681 L4 2
Yes | No | Yes | No 2 State No. ‘684 . 181 . o\
- A 3
Yes | No | Yes | No | OC No 689 L2 4-Bit Arithmetic Logic Units’
Yes | No | Yes | No [ 2State Yes '686 . ! . A
Standard Function Generators 381 2
Yes | No | Yes | No oC Yes '687 . L]
. 3 ‘881 A 3
No | Yes | No | Yes | 2State ves 688 .| 2 4-Bit Arithmetic Logic Unit 982 . N
. 3 with Ripple Carry
No | Yes | No | No oc Yes ‘689
A ‘182 |2 2 2
Latched Look-Ahead Carry | 16-Bit A
No | No | ves | Yes | 2 state Yes ‘885 . . 3
P . 3 Generators 282 A
Latched Yes | No | ves [ ves | Latchea Yes ‘866 . ! 2281 ‘882 hd 3
Pand Q Quad Serial Adder/Subtractor 385 L 2
4-Bit Slice Elements ‘481 e|e
ADDRESS COMPARATORS ‘888 A 4
8-Bit Slice Elements e85 N
OUTPUT | LATCHED TECHNOLOGY
DESCRIPTION TYPE VOLUME
CRIPTIO ENABLE | OUTPUT ALS [ AS
Yes 577 . MULTIPLIERS
16-Bit to 4-Bit .
Yes 678 | A 3 TECHNOLOGY
Yes ‘679 . DESCRIPTION TYPE | STD VOLUME
12:Bit 1o 4-8it
it 10 4-Bif Ves 680 N R L |ALs|as|ts | s
2-Bitby-4-Bit Parallel Binery Multipliers ‘261 .
PARITY GENERATORS/CHECKERS, ‘274 °
ERROR DETECTION AND CORRECTION CIRCUITS 4.Bit-by-4-Bit Parallel Binary Multipliers 284 o
NO. TECHNOLOGY _ _ (285 ¢ 2
DESCRIPTION of | Tyee [s70 VOLUME 25-MHz 6-Bit Binary Rate Multipliers 97| e
BITS TTL |ALS|AS LS |S 25.MHz Decade Rate Multipliers 67| ®
s |80 e ! 8-Bit x 1-Bit 2's Complement Multipliers “354 .
OddiEven Parity o |20 < e 16-Bit Parallel Multiplier 1616 A 4
GeneratorsiCheckers A 3
5 286 Y 5 OTHER ARITHMETIC OPERATORS
3State | 8 [ 636 D TECHNOLOGY
oc 8 | 637 . DESCRIPTION TYPE [STD VOLUME
p 2 ES ALS jAS [H |L [its |s
3-State | 16 630 A TIL
Parallel Error
oc 16 | 631 ° Quad 2-tnput Exclusive-OR . o Aale 2
D orrection - ’ ‘86
Circuits 3State | 32 | 632 ] @ Gates with Totem-Pole Y 3
0C 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 Quad 2-nput Exclusive. 2
‘266 ]
TECHNOLOGY NOR Gates
DESCRIPTION TvpE [ STD VOLUME Quad Exclusive OR/NOR 135 e
Tr |Ats|as s s Gates
T6.81 Identity C 526 ’y 4-Bit True/Complement, . .
12.Bit identity Comparator ‘528 A 3 Element
8-Bit Identity Comparator ,
and 4-8it Comparator 527 . BIPOLAR BIT-SUCE PROCESSOR ELEMENTS
CASCADABLE TECHNOLOGY
DESCRI . VoLUM
ESCRIPTION TO e | sl as s ] s | VOLumE
N-BITS
. 4-Bit Sl Y ‘481 e e
® Denotes available tchnology. e v:: vy 2 A
Apenotes planned new products. 8Bit-Slice Yos "889 2
A Denotes "*A"" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

USER-PROGRAMMABLE READ-ONLY MEMORIES (PROM'’s}
STANDARD PROM's READ-ONLY MEMORIES (ROM's)
DESCRIPTION TYPE ORGANIZATION TYPE  voLume Tvee TECHNOLOGY
OUTPUT DESCRIPTION |ORGANIzATION | OF [Tvpe [sTo [ o T |voLume
A TBP285S165 2048W x 88 3-State ouTpPuT T
. 16K-Bit Arrays g
TBP285166 2048W x 8B 3 State 1024-B1t Arrays 256 » 4 oc |87 e R
TBP24581 2048W x 4B 3-State 256-Bit Arrays 32 x 8 oC 88 | A
TBP245A81 2048W x 48 oc
8K-Bit Arrays TBP28586A 102aW_x 88 3-State
TBP28SA86A 1024W_~ 88 oc RANDOM-ACCESS READ-WRITE MEMORIES (RAM's)
A _TBP285S85A 1024W ~ 68 _ 3-State :
TBP28542 512W ~ 88 3.State : TYPE TECHNOLOGY
TBP28SA42 512W x 88 oc 4 DESCRIPTION ORGANIZATION OF TYPE | STD as |as{s | s VOLUME
A TBP28S45 512w x 88 3:State OUTPUT TTL
4K-Bit Anrays TBP28546 512W ~ 88 3-State o5 A 256« 1 |2sue [200 .
TBP285A46 512W x 88 oc 26 8 Anays ) oc_ [ 301 .
TBP24541 1024W_x 48 3-State oc |89 | e
TBP24SA41 1024W ~ 48 oc 3 st | 189 s le 4
TBP24510 256W x 48 3 State 64-Bt Arrays 6.4 35ute | 219 B
1K-Bit Arrays
TBP24SA10 256W x 48 oc oc_| 289 % |6
TBP185030 32W _x 88 3-State 0 15 ) 2
256-Bit Arrays - 2
TBP18SA030 32W _x 88 oc 16-Bit Multiple-Port
8 x 2 3-State | 172 .
Register File 2
16 Bit R Fil 4.4 oc_1urol e : >
LOW-POWER PROM’s ol 3 State | 670 . )
i ’ .
Dual 64 Bt 16 x 4 3.State 870 3 v
DESCRIPTION TYPE ORGANIZATION TYPE VOLUME Regster Fies . s bl
ouTPUT c
) A TBP28L165 2048W x 8B 3 State . FIRST-IN FIRST-OUT MEMORIES (FIFO'S)
16K-Bit Arrays ' —
A TBP2BL166 2048W x 8B 3-State
TYPE TECHNOLOGY m
B8K-B!t Al 4 TBP28LESA 1024w x 88 3 Stte DESCRIPTION OF TYPE N VOLUME :
S Arravs TBP2BLBBA 1024W_x 88 3 State oumur ais | as|is-[us )
TBP28L42 512W x 88 3-State 4 — s v o < -
4K-Bit Arrays A TBP2BLAS 512W x 88 3 State Svochronous 18 35”" s S bvd
TBP28L46 512W x 88 3 State 3'5“"' o . . o
o A T8P28L22 256W x 88 3-State Asynchranous 16 x 4 : o'a" — - c
2K-Bu Amays TBP28LA22 256W x 88 oc c 2 3
. oc ‘228 . m
® Denotes available technology.
A Denotes planned new products.
A Denotes ‘A"’ suffix version available in the technology indicated.
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PRODUCT GUIDE

ﬂ 0 typical performance logic symbol? pin assignments
TYPE POWER DELAY
. (1) & J, N PACKAGES FH, FN PACKAGES
QUADRUPLE 9 10mW | 10ns " @ By [T a8 v [[1 n [11 ne
2ANPUT ALS00A | 1.25mW | 35ns 182 > T 5 3a Tz Atz 3y
P;)SITIVE-NAND 'AS00 8 mw 3ns 24— 3 1Y |10 38 || 3 18 |13 3A
GATES o0 2 | Gns e PN 6,y [3 2a 11 _av [[4 v s 38
o0 LmW { 33ns 28 5 28 |12 4A || 5 nc_ |15 nc
L8500 2mV | 9508 340 & 2v |13 4B || 6_2A |16 4V
00 19 m 30 (10) N 8) 4y [7 oD |14 Ve[ 7 ne [17 e
SN5400 (J,FH) SN7400 (J,N) 38 2 L e
SN54ALS00A (J,FH) SN74ALSO00A (N,FN) 4A an,, 70 GND |20 Voo
SN54AS00 (J,FH) SN74AS00 (N.FN) 4p 13
SN54HO00 (J) SN74H00 (J,N) —
ositive logic: Y = AB
SN54L00 (J) P 9
SN54LS00 (4,FH) SN74LS00 {(J,N,FN)
SN54500 (J,FH) SN74S00 {J,NFN)
typical performance N . B .
01 vpical p logic symbol, ‘01, “ALSO1, ‘LS01¥ pin assignments, ‘01, ‘ALS01, ‘LS01
TYPE | POWER |DELAY
QUADRUPLE - 1a—2_] & " J. N PACKAGES FH, FN PACKAGES
2-INPUT o1 10mW | 22ns (3 o W [ W [ 8 3a [[1 nc [11 nc
POSITIVE-NAND  |‘ALS01] 1.28 mW| 16 ns 18_—(5) Z 1A | 9 38 || 2 iv [12 3A
GATES WITH ‘HO1 22 mW 8 ns 2A et (@) - 3 18 [10 3Y i :: ::: 33
| A
OPENCOLLECTOR [“Loo1 | [ tome| 20— I A
3a—8 N_10) 5 28 |13 4y || 6 2V |16 4A
(9) 3Y [7 aonof 14 veel[ 7 ne |17 nc
SN5401 (J,FH) SN7401 (J,N) 38 5535
SN54ALSO1 (J,FH) SN74ALSOT (NFN)  ga—d12) N (13) 9 28_|19 av
SN54HO1 (J) SN74HO1 (J,N) 45112 ‘ & 10 GND)20 Vvee
SN54LS01 (J,FH) SN74LS01 (J,N,FN)
logic symbot, ‘HO1T pin assignments, ‘HO1
n = :
1A N B, J. N PACKAGES FH, FN PACKAGES
1B (2) < 1 )
— 1 1A 8 3y 1 nc 11 nc
@) Z 18 | 8 3A || 2 1A [12 aY o
2A ®) D\ 6) 2y (3 1Y [0 3B 3 18 |13 3A =
28 4 2A |11 _ay [ 4 v [14 3B (0]
(9) 5 2B [12 4A 5 nc [15 nc
3A N (8) 3y |8 _2Y [13 48 6 2A |16 4Y L
ap 19 | 7 GND| 14 V, 7 17 [&]
o nc nc
(12) 8 28 |18 4A =
aA | an,, 9 2v |19 4B T
45 13! 70 GND[20 Vce e
positive logic: Y = AB o.
0 2 typical performance logic symbolT
TYPE POWER DELAY 2)
QUADRUPLE 02 14mW | 10ms 1A 21 (1) pin assignments
2.INPUT "ALS02 | 189mW | 55ns 158 | v
POSITIVE-NOR A2 | 12mw | ams 5) 3. NPACKAGES || FH. PN PACKAGES
GATES 'L02 1.5mwW [ 33ns 2A N (@) 1 1Y [ 8 3A || 1 nc [11 nc
S02 | 275mW | 10ns 258! | 2Y [273a [ 9 38 (| 2 1v _[12 3A
‘$02 29 mwW 3.5ns (8) 3 18 10 3Y 3 1A 13 38
SN5402 (J,FH) SN7402 (4,N) 3A ©) oo, 2 A o
SN54ALS02 {J,FH) SN74ALS02 (N,FN) 38 o . 5 28 |13 4V || 6 _2v |16 _4A
SN54AS02 (J,FH) SN74AS02 (N,FN) aA _03) 7 oND | 14 Vecl| 7 me |17 me
(12) | ay 8 2A |18 4B
SN54L.02 (J} 4B 28 15 ey
SN54LS02 (J,FH) SN74LS02 (J,N,FN) —_— 10 GND {20 V
itive logic: Y =A + ce
SN54502 (J,FH) SN74502 (N FN) positive logie: ¥ =A+8B
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection
I Texas 3.3
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03 typical performance logic symbolt pin assignments
QUADRUPLE TYPE |[POWER [DELAY | 141U | N @) J. N PACKAGES FH, FN PACKAGES
2-INPUT 03 | 10mW| 22ns | 45 © W T TaTse av [[1 s [N ne
POSITIVE-NAND " 2 18 9 3A 2 1A 12 3y
GATES WITH A!‘SO:’A 1.28mW) 16ns 2A ] N, (6) 3 1Y |10 38 3 1B {13 3A
LO3 1mW| 46ns (5) 2Y 5" 2a |1 av ([ 4 v |14 38
OPEN-COLLECTOR — 28
ouTPUTS £S08 |_Zmil 1800 ] a2 A ST R KL
o (8
S03 [17.5mW]| 16ns 25 110) S B 5y 7 GND| 14 Vecll 7 e |17 nc
SN5403 (4,FH) SN7403 (J,N) a2 : ;: :: ::
SN54ALSO03A (J,FH)  SN74ALSO3A (N,FN) N 1),y
SN54L03 (J) ap =13 70 GND | 20 Vge
SN54L503 {J,FH) SN74LS03 (J(N FN) . = —
‘ iti Y=
SN54503 {J,FH) SN74503 (J,N,FN) positive logic: ¥ =AB
04 typical performance logic symbolt pin assignments
HEX TYPE POWER | DELAY |41 | 7 2 v [ 5 NPACKAGES FH, FN PACKAGES
INVERTERS | ‘04 10 mW 10 ns Q) (@ 1 1A |8 4y I 1 nc |11 ne
7 L 2Y 1575y [ 9 4A [| 2 1A |12 _av
ALS04A 1.27 mW 35 ns 3A (s) (8) 3y [3 28 1o ov 3y 13 A
AS04 74 mwW 3ns (9) @ .o [4 2y J11 sa ][4 2a 14 sY
‘'HO4 22 mW 6 ns aA 4y 6 3A |12 6Y 5 nc 15 nc
‘LO4 1 mwW 33 ns sa—tll | 00) . [ 3v [13 6a || 6 2v [16 A
7 GND |14 Vec|| 7 ne {17 nc
‘LS04 2mw 9.5 ns ea—13) | “2)5v 8 3A [18 6Y
g - 9 3Y [19 6A
S04 19 mW 3ns pos fogic: Y =A ro—oND |20 veg
SN5404 (J,FH} SN7404 (J,N)} “"\
3 SN54ALSO4A (J,FH)  SN74ALSO4A (N,FN) P /
SN54AS04 (1,FH) SN74AS04 (N,FN) 9 7
SN54H04 (J) SN74H04 (JN) vl
Y SN54L04 (4) . :
[} SN54LS04 (J,FH) SN74LS04 {(J,N,FN)
g- SN54504 {J,FH) SN74504 (J,N,FN).
(2]
~+
G) . 05 typical performance logic symbolt pin assignments -
JYPE POWER | DELAY A—tL 1 12) 1y J. N PACKAGES FH, FN PACKAGES
£, | HEXINVERTERS [ T N T W T A [8 & [[ 1 m [T n
[« WITH OPEN- ¢ 'ALSO5A| 127mW | 135ns | 2A=——— Y e eA [[ 2 7A |12 &Y
® COLLECTOR ‘HOS 22 W 8 ns 288 ©® oy 5 3aTio sv |3 v |73 @
OUTPUTS 'LS05 2mW 16ns (9) (8) ay |4 2Y |11 ®A a4 2A |14 sY
L1505 75 m Sns 4A X 5 3A |12 6Y || 5 nc |16 nc
Csatn | 10) .y e 3v |13 A || 6 27 [16 sA
{13) (12) 7 GND {14 veel|l 7 ne |17 nc
6A 6Y 8 3A |18 67
: . . - 9 3Y [19 6A
SN5405 (J,FH) SN7405 (J,N) positive logic: Y =A 0 GND |20 Voo
SN54ALSO5A (J,FH) SN74ALSO0SA (N,FN)
SN54H05 (J) SN74H05 (J,N}
SN54LS05 (J,FH) SN74LS05 (J,N,FN)
SN54505 (J,FH) SN74505 (J,N,FN)
t Pin ‘numberl shown on Idgic symbols are for J and N packages only.
nc — no internal connection,
3-4 I TEXAs
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PRODUCT GUIDE

05 logic symbolt pin assignments
HEX INVERTER BUFFER/DRIVERS 14— B op»—2l1v [ nrackaces FH PACKAGE
WITH OPEN-COLLECTOR HIGH- 24 (3) 4) v 1A 8 4y 1 nc |11 nc
VOLTAGE OUTPUTS ) © . 21 [ o aall2 i1z av
typical performance JA ety 3y 3 2A 10 5Y 3 Y 13 4A
ypical perfor o (8) 4y [ 2v |11 oA || 4 2a |14 &¥
HIGH- tow- [ o o | TYPcaL o 1 5 3A |12 6Y 1[5 nc |15 nc
TYPE LEVEL LEVEL DELAY POWER | 5A=— 5Y |6 3y [13 6A 6 2Y [16 B5A
OUTPUT OUTPUT TIME PER 6A (13) § {12) Y 7 GND [14 Veel[ 7 ne |17 nc
VOLTAGE | CURRENT GATE v 8 3A |18 6Y
SN&4" 30V 30 mA 125ns | 26mW | positive logic: Y = A s 3v ;3 oA
SN74° 30V 40mA | 12505 | 26mW 10 _GND vee
SN5406 (J,FH) SN7406 (J,N)
07 logic symbolt pin assignments
HEX BUFFERS/DRIVERS WITH OPEN- 1a—t > o}—2 1y [ .npackacEs FH PACKAGE
COLLECTOR HIGH-VOLTAGE OUTPUTS 2A (3} (a) 2y 1 1A 8 4y 1 _ne 11 nc
. . (5) 6) 2 1Y 9 4A 2 1A 12 4y
typical performance 3A | —2lay [3 2a [0 &Y [ 3 v |13 2A
GH- 3 () (8) 2 2v |11 _5A || 4 2A |14 &Y
Hon LOW L rvpicar | TYPICAL| 4a % 53 iz ev || 5w |75 e
TvPE LEVEL LEVEL | . oy | POWER 1 (10
ouTPUT | ouTPUT | T pER | A ‘ —SY S g:m :: SA 3 2 :3 5A
VOLTAGE | CURRENT cate | 613! 12 o S g; = 2:(
SN54° 30V 30 mA 1Bns | 21mW | - 3 3y [19 6A
sN74* 30V 40 mA 13ns | 21mw | Positivelogic: Y =A 70 GND [20 Vo
SN5407 (J,FH) SN7407 (J,N)
V]
8
3
)
(8]
0 8 logic symbolt pin assignments _g
QUADRUPLE TYPE POWER | DELAY |, A—Lr & - J, N PACKAGES FH, FN PACKAGES o
2-INPUT ‘08 19 mW 15 ns 1B (2) F—1Y |1 1A 8 3y 1 nc 11 ne nh-
POSITIVE-AND | "ALS08 | 219mW | 65ns 2 18 19 All2Z WA 1z 3v
GATES a4 ) 3_1Y_[10 38 _|[ 3 18 |13 3A
AS08 13 mW 4ns (5) . ————2y |4 2A 11 a4y 4 1Y _j14 38
'Ls08 | 4.25 mw 12ns |28 © 65 28 [12 4A || 6 nc |16 nc
- 3 6 2v |13 48 || 6 2A |16 ay
S08 32 mwW 4.75 ns (10) | (8 3y |7 GNDf14 veell 7 nc [17 nc
38— 8 28 _[18_4A
SN5408 (J,FH) SN7408 (J,N} a2 o v T15 a8
SN54ALS08 (J,FH) SN74ALS08 (N,FN) 5013 —ay 6 GND [20 Voo
SN54AS08 (J,FH) SN74AS08 (N,FN}
SN54LS08 (J,FH) SN74LS08 (J,N,FN) positive logic: Y = AB
SN54508 (J,FH) SN74S08 (J,N,FN)
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3-5
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09 typical performance logic syml:ml1> i pin assignments
QUADRUPLE TYPE [POWER [DELAY | 1501 & @) J, N PACKAGES FH, FN PACKAGES
2-INPUT ‘09 19.4mW| 18.5ns 18 2) Op——=—1Y M1 1A 8 3y 1 nc |11 nc
T 2 18 | 0 3A || 2 1A |12 3V
POSITIVE-AND ALS09|2.22 mW| 15ns 28 {4) ©) 3 1Y |10 3B 3 1B [13 3A
GATES WITH ‘LS09 {4.25mW| 20ns (5) f————2Y [4 _2a |11 4y [[ 4 1y [14 38
OPEN-COLLECTOR [T -t 1 28 N TR T I TN | ECRr TR
OUTPUTS a2 ® 6 2Y |13 4B || 6 2A |16 av
SN5409 (4,FH} SN7409 (J,N) 3B (10) f——3Y |7 GND|14 vpcl|] 7 ne 17 nc
SN54ALS09 {J,FH)  SN74ALSO09 (N,FN) 12 S EELE
SN54LS09 (J,FH)  SN74LS09 {I,NFN) .  4A an ., s
SN54509 (J,FH) SN74509 (J,N,FN) ap =13 «©
positive logic: Y = AB
10 typical performance logic symbolt pin assignments
1
TRIPLE 3-INPUT .::PE [ P?gv:; - Df::sv ] 140 & J.N PACKAGES FH, FN PACKAGES
POSITIVENAND  [“asio| 7z7ew | 7o 182 N12) oy [ A T8 av [[ 1 ne [T e
; 2 18 | § 8A || 2 1A |12 3Y
GATES AS10 8 W 3ns (13}
- 1C———— 3 2A |10 3B 3 18 |13 3A
Hio 2mn Gns ()] 4 28 |11 3C || 4 2A |14 3B
"L10 1mW | 33ns 2A | 5 2¢ J12 v ][ 5 rc ]i5 ne
y (4) (6)
,;‘13;0 ‘; :x s';’ u 28 L 2 W A T o B B
2s 2035 7 GND |14 Vee|| 7 ne |17 nc
(9) 8 2C 18 1Y
3A. ; 9 2v [19 1C
10) (8} 10 GND | 20V,
SN5410 (J,FH) SN7410 (J,N) B 3y =
SN54ALS10 (J,FH) SN74ALS10 (N,FN) 3c
SN54AS‘!0 (J,FH) SN74AS10 (N,FN) pasitive logic: Y = ABC
SN54H10 () SN74H10 (J,N)
SN54L10 (J)
SN54LS510 (J,FH) SN74LS10 (J,N,FN)
SN54510 (J,FH) SN74510 (J,N,FN)
‘" . typical performance logic symbolt pin assignments
TRIPLE 34NPUT 4:1:?1 ;?:"E; DELQ“V 1a-L & J, N PACKAGES FH. FN PACKAGES
POSITIVE-AND IO 2o 182 02, 1A 2 2: L l oo
GATES 1 20mW | 82ns 103 3 _2A |10 3B || 3 18 |13 3A
S | 4.25mW 12ns (3) 4 28 |11 3C || 4 2A |14 3B
s W | 475ms 2A— ®) 5 2C |12 1Y || 5 nc |5 nc
314 ' 2y [6 2v |13 ¢ [[ 6 28 [16 3C
. (5) 7 GND |14 Vccl] 7 ne |17 nc
SN54ALS11 (J,FH) SN74ALS11 (N,FN) 2 1) 8 2C |18 1Y
SN54AS11 (J,FH) SN74AS11 (N,FN) 3A. 9 2y [19 1¢C
SN54H11 (4) SN74H11 (4,N) 3110} |8 .y 10 GNDJ20 Vee
SN541511 (J,FH) SN74L811 (J,N,FN) (11
SN54511 (J,FH) SN74511 (J,N,EN) 3¢

positive logic: Y = ABC

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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12 typical performance logic symbolf pin assignments
1
TRIPLE 3-INPUT TYPE [PoweR [pELAY | 141 & J. N PACKAGES FH, FN PACKAGES
POSITIVE-NAND ‘12 10mW| 22ns | 15—2L_] o2 (A T8 v [ e 1 ne
GATES WITH ‘ALS12[1.27 mW [17.5 ns 13) 2 18 [9 3A[2 1A [12 3y
: - 1c—— 3 2A |10 3B 3 1B |13 3A
OPEN-COLLECTOR B
LS12 2mW | 16ns A 3) 4 28 |11 3C 4 2A |14 3B
OUTPUTS 2
@) 6) § 2C |12 1Y 5 nc |15 nc
SN5412 (J,FH) SN7412 (J,N) 28 | ST oy 6 2Y |13 1C 6 28 |16 aC
SN54ALS12 (J,FH)  SN74ALS12 (N,FN) P ) 7 GND (14 Vecl|| 7 _ne |17 e
SN54LS12 (J,FH) SN74LS12 (J,N,FN) (9) 8 2¢ 118 v
3A 9 2y |19 1C
18 (10} (8) ay 10 GND [20 Vcc
ac (11)
positive logic: Y = ABC
13 typical performance logic symbolt pin assignments
1
DUAL 4-INPUT TYPE |HYSTERESIS | DELAY 1A-L— &0 J. N PACKAGES FH. FN PACKAGES
POSITIVE-NAND 13 o8V 16505 | 1p,_(2) (6) 17 1A [ 8 2v || 1 nc [11 _nc
SCHMITT ‘LS13 08V 16.5 ns (4) | 1y 2_1B 9 _2A 2 1A 112 2v
TRIGGERS 1C ——o 3 nc |10 28 3 18 [13 2A
108 : 4 1C 11 nc 4 nc_ [14 2B
SN5413 (J,FH) SN7413 (J,N) - ) 5 1D |12 2C § nc |15 nc
SN54LS13 (J,FH) SN74LS13 (J,N,FN) 2A 6 1Y [13 20 6 1C [16 nc
(10) 7 GND[14 veg|[ 7 ne [17 nc
28 12) N8 oy 8 10 |18 2C
2C ——— 9 1Y [19 2D
2 (13) 10 GND|20 Ve
positive logic: Y = ABCD
()
2
&
' ©
14 typical performance logic symbolt pin assignments 3
il
HEX TYPE [HYSTERESIS |DELAY| 1A— 1] o @) v J. N PACKAGES FH, FN PACKAGES ©
SCHMITT- 14 08V 15ns | 24301 @,y 1A T8 ay 1 nc |11 nc g
TRIGGER . 5 2 1Y 9 4A 2 1A [12 a&Y
LS14 98V 1505 | ga—t8 O3y 2o s[5 v i % o
INVERTERS A (9) (8) 2y 4 2Y |11 SA 4 2A |14 5Y
SN5414 (J,FH) SN7414 (J,N) an 10 5 3A |12 6Y 5 nc |15 nc
SN54LS14 (J,FH) SN74LS14 (J,N,FN) SA 8Y [6 3v [13 6A |[6 2v |16 5A
6A (13) (12) &Y 7 GND |14 veell 7 ne [17 ac
8 3A |18 6Y
L . o 9 3y [19 6A
positive logic: Y =A 70 GND |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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15 typical performance logic symbolt pin assignments
TRIPLE 3-INPUT TYPE | POWER |DELAY | 1a—1—] & J. N PACKAGES FH, FN PACKAGES
B (2) (12) 1 1A 8 3y 1 ne 1 nc
POSITIVE-AND ALS15[2.22mwW]| 15ns | 18 o 1Y ettt
GATES WITH ‘H15 | 38 mW [105ns | o130 ‘ 3 _2A [f0 38 || 3 18 [13 3A
OPEN-COLLECTOR | ‘LS15 |[4.25mW/{ 15ns 28 (3) 4 28 {11 3C a4 2A |14 38
5 2C 12 1Y 5 nc 15 nc
QUTPUTS '$15 28 mW 15ns 2B @) _(G)__zy 6 2y |13 1C 6 2B 16 3C
SNS4ALS15 (J,FH)  SN74ALS15 (N,FN) 208 [7 _ono [14 vec|| 7 ;Cc :; :Cv
SN54H15 (J) SN74H15 (J,N) - g TR
SN54LS15 (J,FH) SN74LS15 (J,N,FN) o) @ T0 GND |20 Voo
SN54S15 (J,FH) SN74S15 (J,N,FN) 3B —3Y
s

positive logic: Y = ABC

15 logic symbolt pin assignments
1
HEX INVERTER BUFFER/DRIVERS WITH 1 D> [ @ 1y J. N PACKAGES
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS 55 13)_| Wy aeto—ar
typical performance 3A (5) (6} 3y T 2A 70 57
HIGH- LOW- TYPICAL {9) (8) 4 2y |11 5A
rvee | bEveL | eve | TR ponen | AT o e
OUTPUT | OuTPUT TIME PER 5A ! 5y |6 3y [13 6A
VOLTAGE | CURRENT GATE | ga..013) (12) 6y 7 _GND 14 Vee
SN74¢ 15V 40 mA 125ns | 26mwW —
SN54° 15V 30mA 125ns | 26mw_| positive logic: Y=A
SN5416 (J} SN7416 (J,N)
t
17 logic symbolt pin assignments
1 2
HEX BUFFERS/DRIVERS WITH OPEN- a2 5 of}—2av J. N PACKAGES
COLLECTOR HIGH-VOLTAGE OUTPUTS a8 I IPVR LU L. M
‘. . 2 1Y 9 4A
typical performance aa—t8 ~ |6 3y [3 28 [10 sy
- . (9) (8) 4 2Y |11 BA
o | o, [ o an ~ e
TYPE DELAY sa—11) |10 ., 6 av [13 oA
oUTPUT | ouTPUT | T PER . 112) 5 oND (74 Voo
VOLTAGE | CURRENT GATE | 6A }———6Y
SN74° 15V 40 mA 1Bns | 21mw . " —
SNS4' 15V 30mA 13ns | 21 my | POSTVElogic: Y=A
SN5417 (J) SN7417 (J,N)

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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18 typical performance logic symbolt pin assignments
SCHMITT-TRIGGER | TYPE |HYSTERESIS|DELAY | 1a—{1L] &0 JII':PACK:GEZSY ‘F"r N "“f:“‘GES
1 ne nc
POSITIVE-NAND Ls1g]| 07V 25ns | 4g_(2) ] X0 2 18 | 9 2a |[ 2 1A |32 2V
GATES WITH TOTEM- 1 W3 o [0 28 |[3 18 [13 2A
POLE OUTPUTS (5) 4 1C |11 nc 4 nc |14 2B
10—l 5 1D |12 "2C 5 nc 16 nc
SN54LS18 (J,FH} SN74L818 (J,N,FN) ZA——&— 6 1y [13 20 8 1C |16 nc
N (10 7 GND (14 veell 7 ne 17 ne
28 ——rfl . (8) 8 D |18 2C
2c 12| 2y 9 1y [19 2D
10 GND | 20 Ve
20 (13}
positive logic: Y = ABCD
19 typical ‘performance logic symbolt pin assignments
SCHWITT-TRIGGER | TYPE |HYSTERESIS|DELAY | 1a—{1] T L qy [ NeAckaGes [ Fh. PN PAGKAGES
: 3} @) ne e
INVERTERS WITH Ls1g] 07V 160s_| 2081 2Y [2 v [ o 4A [[ 2 1A [12_a¥
TOTEM-POLE a8 | ) 5y (3 2a [10 s |[3 v {13 A
(9) (8) 4 2Y [11 sA 4 2A |14 5Y
OUTPUTS 4A——— 4 5 3a [12 6v || 6 nc |15 nc
sat1) N0 . [6 av {13 6A ([ 6 2v |16 5A
SN54LS19 (J,FH) SN74LS19 {(J,N,FN} 13 “12) 7 GND |14 vcel| 7 ne 17 nc
6A— | 8Y B 8 3A |18 6Y
— 9 3y |19 6A
positive logic: Y =A 70 GND | 20 Vee
[+
S
=]
20 typical performance logic symbolt pin assignments CD
DUAL 4-INPUT TYPE POWER | DELAY 1A=L & J. N PACKAGES FH, FN PACKAGES ‘6
POSITIVE-NAND 20 10mW | 10ns 2 T 1A [ 8 2V || 1 nc |11 ne =
GATES ALS20A | 129mW | 4ns 18— ©® . [Z B [5 2 [[2 1a [12 av S
*AS20 8mw | 33ns 1c {4) 3 nc |10 2B 3 1B |13 2A | o)
‘H20 2mW 6 ns ) 2 iC |11 nc 4 nc |14 28 e
20 TmW | 33ns 10— 5 1D {12 2C || 5 nc |15 nc a
'LS20 2mwW 95 ns 2A (9} 6 1Y |13 2D 6 1C |16 nc
'$20 19 mw 3ns (10) 7 GND |14 Vgc|| 7 ne |17 ne
28— NP 8 10 |18 2C
2c-12) 9 1y [19 20
(13) [10 enDJ20 vec
2D ———
SN5420 (J,FH) SN7420 (J,N)
SNG4ALS20A (J,FH) SN74ALS20A (N,FN) - positive logic: Y = ABCD
SN54AS20 (J,FH) SN74AS20 (N,FN)
S N54H20 (J) SN74H20 (J,N)
SN54L.20 (J)
SN54L520 (J,FH) SN74LS20 {J N,FN}
SN54520 (J,FH) SN74S20 (J,N,FN)
* Pin numbers shown on logic symbols are for J and N pa‘ckages only.
nc — no internal connection.
TeExAs 3.9
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21 typical performance logic symbolt pin assignments
TYPE POWER. | DELAY a f & J, N PACKAGES FH. FN PACKAGES
DUAL 4-INPUT FALSTI 2.21 mW 8.5 ns 1A (2) 1 1A 8 2vy 1 nc 11 nc
POSITIVE-AND =177 13mW | _4.3ns 18— 6) 4, [z 8 [ s A llz 1A |12 av
GATES [Tnz1 20mW | 8.2ns 1018 3 nc_ |10 2B [| 3 1B |13 2A
['LSZ‘I 4.25 mW 12 ns 4 1C 11 nc 4 nc 14 2B
{5)
D 5 10 [12 2C 5§ nc |15 nc
2 (9) 6 1Y |13 2D 6 1C [16 nc
7 GND |14 vVec|l 7 ne |17 ne
(10)
28 ————o 8) 8 1D [18 3C
SN54ALS21 (J,FH) SN74ALS21 (N,FN) 2c12) 2 9 v |19 2o
SN54AS21 (J,FH) SN74AS21 (N,FN) “13) 10 GND |20 vee
SN54H21 () SN74H21 (J,N) 20—
SN54L.521 (J,FH) SN74LS21 {(J,N,FN) positive logic: Y = ABCD
22 typical performance logic symbol® pin assignments
DUAL 4-INPUT TYPE | POWER |DELAY | 1a—tl] & J, N PACKAGES FH, FN PACKAGES
POSITIVE-NAND 22 | 10mw| 22ns | 182 _] © D A | B e
GATES WITH (o] v
ALS22A[ 1.28 mW [16.5ns | 1o 41| 3 nc |10 28 3 18 |13 2A
OPEN-COLLECTOR T2 T B 8 o % ¢ |11 e |[ 4 nc |14 2B
OUTPUTS - 1D 5 10 [12 2C § nc [15 nc
LS22 2mW| 16ns PP ) 65 1Y [13 20 || 6 1C |16 nc
‘S22 | 17.5mW! . 5ns {10) 7 GND |14 veel|{ 7 ne 17 nc
2B —— {8) 8 10 [18 2C
SN5422 (J,FH) SN7422 (J,N) e 12! =2y 5 v {19
SNB4ALS22A (J,FH) SN74ALS22A (N,FN) (13) 10 _GND |20 Vcc
SN54H22 (J) SN74H22 (J,N) 20—
SN54LS22 (J ) SN74L822 (J,N,FN) ositive logic: Y = ABCD.
SN854S22 (J, SN74522 (4,N,FN) positive fogie: ¢
)
-
(e}
o
c
0
.
m 23 . typical performance logic symbol? ~ pin assignments
c EXPANDABLE,DUAL | TYPE | POWER [DELAY | 1o &_Toi >1 e I i e
- - nc
Q. 4-INPUT POSITIVE- 23 | 23mwi1050s | 4,21, 2 1A |10 _2A [[ 2 1X [12 .
(1) NOR GATES WITH (3) 1 3 1B |11 28 [[3 1A ]13 2A
STROBE . B 4 16 |12 26 || 4 18 |14 28
(5)
1C 1 (7) 5 1C 13 2C -5 1G 15 2G
SN5423 (J,FH) SN7423 (J,N) O S v [5 0 [12 2 [[6 m [i6 we
m 7 Y _[15_1X || 7 _1c |17 _2c
1)(————:‘E 8 GND |16 Vec)] 8 10 |18 20
li(15): g Iy |19 1
w2 10 GND |20 Vcc
G G2 21
(10)
2A 2 positive logic:
PYSALLUEN PY 1Y = TG (1A+1B+IC+1D)+X
u3_ |, N9 oy 2Y =2G (2A+2B+2C+2D)
2c X = cutput of SNEASO/SN7ASD
{14) " ! =
20 |2
i
! T Pin numbers shown on logic symbols are for J and N packages only.
,‘\,"‘: — no internal connection,
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24 logic symbolt pin assignments
SCHMITT-TRIGGER 1A (1} &0 @) J, N PACKAGES FH, FN PACKAGES
S 81 1y {1 1A [ 8 av 1 nc |11 nc
POSITIVE-NAND 182 2 1B | 9 3A || 2 TA [12_3Y
GATES/INVERTERS ) 3y 70 38 36 13 3A
WITH TOTEM POLE A | [~ ©) v [eza [ av JTa v s 38
OUTPUTS 2B ey 5 28 |12 4A § nc [15 nc
’ 34— 6 2v |13 4B |[ 6 2A |16 4V
typical performance 10) ﬂgy 7 GND[14 Veell 7 ne |17 ne
38 —— 8 28 |18 4A
TYPE| HYSTERESIS|DELAY “2) o 2v 1o 45
7 4A— N (1)
LS24 0.7V 19ns i13) | ' 10 GND [20 Vee
48
SN54LS24 (J,FH) SN74LS24 (J,N,FN} - —
positive logic: Y = AB
2 5 typical performance logic symbolt pin assignments
"~ 3) 3
TYPE | POWER | DELAY 16— G1 21 J. N PACKAGES FH PACKAG!
DUAL 4-INPUT - R W 1 1A 8 2Y 1 nc |11 nc
POSITIVE-NOR 25 23mW| 10.5ns |  1A———d ' 2 18 FRET 2 1A 112 2v
GATES WITH 18| B8y [ o 28 [[3 18 _[13 za
STROBE @) 4 1Cc |11 26 ][4 16 |14 28
1€ —— 5 10 |12 2C || 5 nc |15 nc
mﬂ._. 6 1Y |13 20 || 6 1C |16 2G
(11} 7 GND[14 Vec]| 7 nc |17 nc
SN5425 (J,FH) SN7425 (J,N) 26— G2 >1 s 10 |18 2¢C
24 [C) | 9 1Y [19 2D
- (8) 10 GND|[20 V
PRI 2 2y = 3
2¢ (12}
13
202! D
positive logic: -
Y =G (A+B+C+D) 5
e
Qo
26 logic symbolt pin assignments _g
i (1}
QUADRUPLE 2-INPUT HIGH-VOLTAGE 1a—1 N N T e L L o
{2)
INTERFACE POSITIVE-NAND GATES 1B 218 5 3A A 112 3Y [«
typical performance . a4l 3 1Y _[10 38 [|[3 18 [13 3A
[[] LOw. (5) >, ©) 2y |4 2A 11 &y 4 1y [14 38
LHEV:L LEVE;. 28— 5 28 |12 4A |[ 5 nc |15 nc
TYPE POWER | DELAY | 3591 ” 6 2v |13 48 || 6 2A [16 a4V
OUTPUT | OUTPUT (ol S @)y [7 ono 18 Veo|[ 7 ne 17 me
VOLTAGE | CURRENT 38 —— 8 28 |18 4A
26 15V 16 mA 10mW | 135ns 4A (12) 9 2Y |19 48
'LS26 15V 4mA 2mW 16 ns “13) UL 10 GND |20 Vcc
48 —1
SN5426 (J,FH) SN7426 (J,N) positive logic: Y = AB
SN54L526 (J,FH) SN74LS26 (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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27

typical performance

logic symbolt

pin assignments

TRIPLE 3-INPUT TYPE | POWER | DELAY 1A (1] >1 J, N PACKAGES FH, FN PACKAGES
POSITIVE-NOR  [-Z7 2mW | B85 ns 2 (12) 1 1A 8 oY [T e ] _ne
gt ALSZT | 248 mW | &m 18— W [2738 [ a2 A |12 3v
'AS27 | 122mW | 36m jo=43t_| 3 _2A [10_38 || 3 18 |13 JA
‘Ls27 45mW | 10m (3) 4 28 [11 _3C |[ 4 2a [14 38
2A_( ®) 5 3¢ |12 V|| 6 nc |76 o
288 N8y [T 2y 173 e |8 28 [ ac
(6) 7_GND [14 Veg|| 7 ne |17 ne
SN5427 (J,FH) SN7427 (J,N} ZCT 8 2C |18 1V
SN54ALS27 (J,FH) SN74ALS27 (N,FN) SA—) 9_2y |18 1C
SN54AS27 (J,FH) SN74A527 (NFN) 3p-19_ N6y 10 owblao Vee
SNB4LS27 (J,FH) SN74LS27 (JN,FN) ac-H1_|
positive fogic: Y = A+B+C
28 logic symbol? pin assignments
QUADRUPLE 2-INPUT 1A (2) >1> W J. N PACKAGES FH, FN PACKAGES
POSITIVE-NOR BUFFERS 188 W fb Y 18 3A M1 ne 131 ne
e 2 1A | 9 38 [[2 v [12 3A
performance 24 {5) 3 1B |10 3Y 3 1A [13 38
Tow- G- ®) IS ) oy (3 2v |77 A [[ 4 18 |14 3v
28 -] 5 2A (12 48 5 nc |15 nc
TvPE LEVEL LEVEL | POWER | DELAY A t® — T e Teax
ouTPUT OUTPUT (TYP) {TYP) _(9) \(“”:N 7 GND| 14 Voe|| 7 ne T e
CURRENT | CURRENT 38 —2 | =3~ 78 28
28 48 mA —~2.4 mA 28 mW 7ns 4A 11) 3 28 [19 av
SNS4ALS' | 12mA “1mA_[406mW| ans 2) | nNCIET Y 10 GND |20 Ve
SN74ALS' | 24 mA —26mA_|406mW| 4ns 48 ——
3 SN54LS’ 12 mA —12mA | 565mW| 12ns
SN74LS’ 24 mA —12mA | 55mW ]| 12ns positive logic: Y = A+B
be v] SN5428 (J,FH) SN7428 (J,N)
- SNG4ALS28A (J,FH) SN74ALS28A (N,FN)
8_ SN54L528 (J,FH) SN74LS28 (J,N,FN)
c
a
30 typical performance logic symbolt pin assignments
Q 8-INPUT TYPE | POWER | DELAY a2y & J, N PACKAGES FH, FN PACKAGES
'30 10 mW 10ns 1 A 8 Y 1 nc 11 nc
oy POSITIVENAND 1= e 5w Tns @ 2 8 S e || 2 A [12 ¥
) GATE AS30_| 9.75mW | 35ns PR 3 C |10 nc 3 B [13 nc
"H30 22 mW 6ns @ _ 4 b |11 G 4 C |14 ne
'L30 1mW 33ns D ., (8) v 5 E 12_H 5 nc |15 nc
‘LS30 2.4 mW. 17 ns E (5) 6 F 13 nc 6 D 16_ G
'$30 19 mW 3ns ®) 7 GND 14 veell 7 e {17 nc
F ] 8 E 18 H
G {11} S F 19 nc
(12) 10 GND| 20 Vcc
SN5430 (J,EH) 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 ()
SN54LS30 (J,FH) SN74L830 {J,N,FN)
SN54S30 (J,FH) SN74S30 (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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31 . logic symbolt pin assignments
£ J, N PACKAGES FH, FN PACKAGES
DELAY ELEMENTS At LI L T A 8 & [[7 e [T ne
(delay elements for generating v 2 1y ]10 4A ]} 2 1A |12 4Y
45 ns 48 ns 3 2A |11 4B 3 1Y [13 4A
delay lines) : =S} M W,y [z [iz v |[4 2A |14 a8
® Buffers 3 and 4 offer 3-fold increase in © 6 n.x___G‘ns 5 3A ‘: :: 2 2¥ :: 5Y
6 38 1 nc nc
loL (12 mA/24 mA) 34 ©) b T av 7 3y |15 6A |[7 3A |17 BA
® Total power dissipation 38 mW 38— : 8 GND [186 Vec|[ 8 38 [18 6y
6 ns 6 ns 9 3y |19 _BA
typical performance 4A“L } s " @ ay To oo |20 Voo
DELAY ELEMENT LOGIC DELAY prpuis i
Gates 1 and 6 Inverting 27.5ns ) 45 ns 48 ns 12
Gates 2 and 5 Noninverting 46.5 ns . 5A i }———5Y
2-Input 23ns 32ns
Buffers 3 and 4 NAND 6 ns ga 18l M R 1) o
N
SN541LS31 (J,FH) SN74LS31 (J.N,FN}
32 typical performance : logic symbolt pin assignments
QUADRUPLE TYPE POWER DELAY 1A-—m >1 @) w b ‘J:":"ACK:GE:V ‘F"t FN PA?:‘AGES
pc— nc nc
:gzﬁl‘lgE-oR 32 24 mW 12ns 182 2 18 | 9 3A || 2 1A |12 aY
GATE ‘ALS32| 281 mwW 5.5 ns 2a—4) ®) 3 _1Y_[10 38 3_18_[13 3A
'‘AS32 | 145mW | 45ns (5) 2y (4 2A |11 4v |14 1Y |14 38
" 28 5 28 [12 4A || 6 nc |15 nc
LS32 5 mwW 12ns 24— | 6 2Y |13 48 || 6 2A |16 av
‘'§32 35 mW 4ns 10) 8) 3y |7 GNDJ14 veel] 7 nc [17 ne
38— 8 28 |18 4A
SN5432 (J,FH) SN7432 (J,N) 4a-412) | ) s 2y |1s 4B
SN54ALS32 (J,FH) SN74ALS32 (N,FN) (13} —4Y 10 _GND[20 Vcc
SN54AS32 (J,FH) SN74AS32 (N,FN) 48 |
SN54LS32 (J,FH) SN74LS32 (4,N,FN) positive logic: Y = A+B
SN54532 (J,FH) SN74532 (J,N,FN) [0}
3
=
b
. . . [&]
33 fogic syml:u:)lt pin assignments =1
QUADRUPLE 2-INPUT a2 ST m J-N PACKAGES B
POSITIVE-NOR BUFFERS @) oSty v [ 8 A o
WITH OPEN-COLLECTOR "3—‘—(5, 2 1A |9 38 o
OUTPUTS 2A ——— N @) 3 18 [ 10 3Y
performance 28 (L] 2 5 ;Z :; Z:
HIGH- Low- 3018 6 28 [13 av
N (10
TYPE LEVEL LEVEL POWER | DELAY 38 (9) d )3Y 7 _GNDj14 Vec
OUTPUT | OUTPUT (TYP) (TYP) 11 FH, FN PACKAGES
VOLTAGE | CURRENT 4A | N (13) ay T e 111 ne
"33 55V | 48mA | 28mW| 11ns| 4552 ] 2 1V |12 3a
SNS54ALS'] 5.5V 12 mA |4.06 mW [14.5 ns ‘ 3 1A |13 3B
SN74ALS'| 5.5V 24 mA 14.06 mW [14.5 ns | positive logic: Y = A+B 4 18 |14 3Y
SN54LS’ 5.5V 12mA [5.45 mW 19 ns 5 nc |15 nc
SN74L5" | 65V 24mA |545mW]| 19ns ,j_“_%“_"__
\ nc nc
SN5433 (J,FH) SN7433 (J,N) 8 2A |18 4B
SNB4ALS33A (J,FH) SN74ALS33A (N,FN) 9 28 119 4y
SN54LS33 (J,FH) SN74LS33 JN,FN) 10 GND |20 Vec
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 [t 2)
1A —tl_] Ww J,N PACKAGES FH.FN PACKAGES
® Non-inverting outputs (3) 4) 14 8 4¥ 1 ne 1_ne
2A —— 2y 2 1y [e aa 2 1A [12 av
. 3 2A [t0  5Y 3 1Y {13 4A
typical performance aA (5) 6) ay 2 ov |11 5A 2 2a |14 sy
TYPE | POWER | DELAY ) 8y S a2 B s 2
‘ALS34| 1.9mW 8ns a1 a0 7 GND[1a vec|| 7 ne |17 ne
'AS34 12mW 3.3ns 5A —————5Y 8 3A |18 &Y
. (13) (12) 9§ Sv_119 oA
SNS4ALS34 (J,FH) SN74ALS34 (N,FN} A =l e BY 10 GND | 20 vg¢
SN54AS34 (J,FH) SN74AS34 (N,FN)
positive logic Y = A
3 35 . logic symbol 1 pin assignments
HEX NONINVERTERS WITH OPEN- (1)) (2) J,N PACKAGES FH, FN PACKAGES
1A - -
COLLECTOR OUTPUTS - 1Y T A s av PR R
v . . . 2A 3| (4) 2 v 19 4a 2 1A |12 av
3 ® Non-inverting outputs 2y = a0 v 3 v T3 A
[oR . 3A 5 |_© 3y 4 2y 111 sA 4 2A 14 5Y
c typical performance © @ 5 %A [12_6Y || 5 nc [15 n
Q TYPE | POWER | DELAY an —— v E T f,’;c e
G) 'ALS35 1.9 mwW 25ns SA _.(ll’._ ﬂ_m{ 8 3A 18 6Y
SNS. o SN74ALS35 (N,FN) (a3 12) T
:_ 4ALS3S (J,FH) . 6A ————] l———6Y 10 GND| 20 Vgo
Q.
o
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 a1 &b - J, N PACKAGES FH, FN PACKAGES
performance 18—12) 104 1 1A 8 3Y 1 nc |11 nc
m 2 1B 9 3A 2 1A 12 3y
HIGH- Low- 2A N6 3 1Y [10 38 3 1B [13 3A
TYPE LEVEL | LEVEL | POWER | DELAY p—13 | 2Y 3 2a |11 _av [[4 1Y |14 38
OUTPUT | OUTPUT | (TYP) (TYP) a9 5 28 (12 4A || 5 nc |15 nc
CURRENT [ CURRENT 110y N\ ) ., [6 2y [13 4B 6 2A |16 aY
37 48mA | -1.2mAl 27 mW[10.5ns 38 7 GND |14 veell 7 nc 17 nc
SN54ALS"| 12 mA -1 mA|3.04 mW 4 0s N2 an 8 28 |18 4A
SN74ALS’| 24 mA | -2.6 mA|3.04 mW 4ns (13) ay 9 2v |19 48
SN54LS' | 12mA | -12mA| 43mW| 12ns 48— 10 GND |20 Vce
SN74LS" | 24mA [ -1.2mA| 4.3 mW]| 12ns
‘S37 60 mA -3 mA| 41 mW 4 ns —_
positive logic: Y = AB
SN5437 {J,FH) SN7437 (J,N}
SNG4ALS37A (J,FH) SN74ALS37A (N,FN}
SN54LS37 (J.FH) SN74LS37 (J,N,FN)
SN54S37 (J,FH) SN74537 {J,N,FN)
38 logic symbol? pin assignments
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 1A (L1 & D 3 J. N PACKAGES FH. FN PACKAGES
WITH OPEN-COLLECTOR OUTPUTS 12| @ W [ 1aTe [t s 1 nc
performance @) 2 18 9 3A 2 1A 12 3y
2A N, (6) 3 1Y 10 38 3 18 13 3A
RIGH- ToW- 28 —80_] 2Y "4 2a |11 _av [| & iv |1a 38
TYPE LEVEL | LEVEL | POWER | DELAY 3a—2) 5 26 112 4A 1] 5 ne ]15 nc
OUTPUT | OUTPUT | (TYP) (TYP) o) DN ®) 5y |6 2v 113 48 |6 2A [16 4¥
VOLTAGE | CURRENT 38 —— 7 _GND[14 vec[f 7 nc [17 ne
38 55V | 48mA [244mwW|12.60s] - 4a—t12 b 8 28 [18 4A
SN54ALS’[ 5.5V 12mA [3.04 mW]14.5ns g 0130 | 4 9 2v |19 4B
SN74ALS’| 5.5V 24 mA_[3.04 mW[14.5ns 10 GNDj20 Vec
SNG4ALS’| 5.5V 12mA_| 4.3 mW]| 19ns
SN74ALS’ | 5.5V 24mA [ 43mwW][ 19ns - . =
[} HI
538 56V | 60mA | 41mW| 6bns| Footvelode AB ()
"U
SN5438 (J,FH) SN7438 (J.N) -
SN54ALS38A (J,FH) SN74ALS38A (N,FN) CD
SN54LS38 (J,FH} SN74LS38 (J,N,FN)
SN54S38 (J,FH) SN74S38 (J,N,FN) 3
=]
39 logic symbol? pin assignments -g
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS @ S N PACKAGES FHPACKAGE a-.
WITH OPEN-COLLECTOR OUTPUTS 1A &b N [Tv [ 8 s [T me (11w
performance 182 2 1A | 9 38 || 2 1v |12 3A
15) 3 1B [ 10 3Y 3 1A |13 3B
2A
HIGH- CLOW- (8) Mzv 4 2Y [11 a4A 4 18 [14 3v
TYPE LEVEL LEVEL | POWER | DELAY s P § 2A [12 4B || 6 nc_ |15 nc
OUTPUT | OUTPUT (TYP) {TYP) 3a N o)y, 6 2B [13 4y 6 2Y [16 4A
VOLTAGE | CURRENT 38 —2 7 GND|14 vec|| 7 nc |17 ne
SN5439 5.5V 60 mA [24.4 mW[12.5 ns 11 8_2A |18 4B
SN7439 | 55V | BOmA |24.4mW|12.5ns e o o, 9 28 |19 4y
48 10 GND|20 Vcc
SN5439 (J,FH) SN7439 (J,N}
positive logic: Y = AB
nc — no internal connection.
tPin numbers shown on logic symbols are for J and N packages only.
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o |eo

logic symbolt

pin assignments

3 GES
DUAL 4-INPUT POSITIVE NAND BUFFERS a2 &b ~LNPACKAGRS L T IMPACASE
performance 182 N.(6) 2 18 | 9 2A [|2 1A [12 2v

{4) | W I [0 28 3 18 [13 2A

HIGH- LOW- 1C— T 1c 11 nc || 4 nc |18 28

TYPE LEVEL | LEVEL | POWER | DELAY | . (5) T NN KT R T | R T KTy
OUTPUT ‘| OUTPUT | (TYP) | (TYP) o T 2o e e o —me

VOLTAGE |CURRENT 2a—2l —ew e v e T ne

. "0 4BmA | -1.2mA| 26 mW |105ns| L _(10) B T

SNS4ALS'| 12 mA —1mA|3.0amW ]| 4ns w2 | NP s

: ‘ SN74ALS| 24mA | -2.6 mA[3.04mW | 4ns| 26— oo
"H40 B0mA [-1.5mA[ 44mW]| 7.5ns| ,n_ (13) cc
SN54LS’ | 12mA | -1.2mA| 4.3 mW | -12ns
SN74LS’ 24mA |-1.2mA}| 43 mW ]| 12ns e ic: Y = ABCD
'S40 60 mA —3mA| 44 mW ans| Posithve logic: ¥ ,ABCD
SN5440 (J,FH) SN7440 (J.N) !

SN54ALS40A (J,FH) SN74ALS40A (N,FN)
SN54H40 (J) SN74H40 (J,N)
SN54L540 (J,FH) SN74LS40 (J.N,FN)
- SN54S40 (J,FH) SN74S40 (J,N,FN)
Fev 42 typical performance logic symbol T pin assignments

.l 4-LINE TO 10- SE BCD/DEC J. N PACKAGES FH, FN PACKAGES

L 0 10-LINE TYPE LECT POWER 1 0 s 7 1T nc |11 nc

) DECODERS TIME W, [Za (o s J[20 127
{BCD to decimal) ‘42A 17ns 140 mW 0 13 2 19 3 1 13 8

‘L42 34 ns 70 mW 1;(2) 1 4 3 12 0 4 2 14 9
1sa2| 17ns | 35mwW atn | 2pt3, : ; :3 S : :c :: :c
(4)
14) 3p—"-3 7 6 |15 A 7 4 (17 ¢
SN5442A (J,FH) SN7442A (J,N) [ AL I PY ®) s w16 vec|[ & 5 |18
SN54L42 {J) o413 1, 4 4 S 6 19 A
SN541.842 (J,FH) SN74LS42 (4,N,FN) T S 16 GND | 30 Vee
" p—2{g )
) 6fp~—"¢
3 Sete
©
b4 ghal10 g
. £ ofllll o
Q
-
R -
.
Q.
“.AD
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 symbolf

pin assignments

- - SELECT X/Y J. N PACKAGES FHPACKAGE
4-LINE TO 10-LINE TYPE POWER [EX3/DEC] 1 0 9 7 1 nc [11 nc
DECODERS (EXCESS TIME L (1) 0 I ] PR 173
3 TO DECIMAL) ‘43A 17ns {140 mW 3 3 2 119 3 1 13 8
‘L43 34 ns 70 mW 4 b (2) 1 4 3 12 D 4 2 14 9
5. (3) 2 5 4 13 C 5 3 15 D
SN5443A (J,FH) SN7443A (J,N) PRsLiIE B " 6 5 |14 8 {6 nc |16 nc
SN54L43 (J) (14) bt 3 [7 6 [15 A [|7 a 17 ¢
B———12 15 _, 8 GND |16 vcc|| 8 5 8 B
e t, 7 5 6 15 A
2 gt g 70 GND |20 Voo
p——|8 ofst® ¢ ‘
o8,
a0 g
12> an g
44 typical performance logic symbol? pin assignments
SELECT Xy J. N PACKAGES FH PACKAGE
4-LINE TO 10-LINE TYPE POWER [EX3GRAY/DEC] T T35 T T
DECODERS (EXCESS TIME m o a5 Tiz 7
3-GRAY TO DECIMAL) | “44A | 17ns [140mW 2 0 3 2 |11 s 3 1|13 8
‘L44 34 ns 70 mW spt2 4 4 3 12 D 4 2 149
P 5 4 |13 C 5 3 |15 D
SN5444A (J,FH) SN7444A (J,N) PR Lo A @ 6 5 [14 B 6 nc |16 nc
SN54L44 (J) gl |, 5p——3 7 6 15 A 7 4 17_C
"‘_'“3] By, 8 GND |16 Vec|| 8 5 |18 B
c 4 (©) 9 6 19 A .
(12) 12P~5 10 GND | 20 Vcc 3
b 8 13 k.‘—ﬂ_e
Iy S )
e 10 g %
10> an 4 "
3
ey
45 typical performance logic symbolt pin assignments g
BCD-TO-DECIMAL OFF-STATE BCD/DEC J, N PACKAGES FH PACKAGE S
11
DECODER/DRIVER | TYPE | OUFPUT |POWER > oo >—i‘z’7-o 10 [o 7 Ut e b o
VOLTAGE 10 ) V3 [ 3 1 (13 8 [a )
‘45 30V 215 mW (15) 29;72 2 3 [12 D a 2z |14 9
A 1 3QP™~——3 [5 4 |13 C 5 3 |15 D
SN5445 (J,FH) - SN7445 (J,N) 41, aop 8 4 [6 5 (14 8 ({6 oc |18 ne
c3 4 5 Of>~ (6) 5 |76 15 A 7 4 17_C
p 12 8 s o> 0 e 8 GND|16 Vcc : : :: :
7opm1, 10 GND |20 Vec
TaEN 8 O . 100 8
. s Of (11 9
>92at
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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aping jonpoid [N

46 47 logic symbot? pin assignments
r
BCD-TO-SEVEN-SEGMENT BIN/7SEG > J. N PACKAGES FH, FN PACKAGES
—_—— (4 [T1) 1B 9 o 1 nc 11 nc
D‘ECODERS/DRIVERS BI/RBO > 2 C 0 a 7 B 27 e
{46 - 30 V OUTPUTS © 3 (T 1M ¢ 3 C 13 d
. == (5) 4 BIRBO[ 12 b 4 T 14 ¢
47 - 15 V OUTPUTS) RBT Ly & G21 — 5 T R
typical performance o8 5 0. |14 @ § nc |16 ne
OFFSTATE 7 A 15t 7 R8I |17 a
CcT=0 8 GND |16 Vg 8 D 18 g
TYPE | OUTPUT |POWER e + so21 o3, AT ¥
VOLTAGE 7} , b 20,21 O {12) 4, 10 GND |20 Vee
*46A 30V |320mW o c 20210pm U1
‘L4 30V [133mW 5—_(2) 2 d 20210 (10 4
“47A 15V 320 mW c 4 e 20,21Q¥—“‘:: e
‘La7 15V [133mw ple 8 ¢ 0210pm U8 ¢
‘L547| 15V | 35mW 9 D20 g
SN5446A (J,FH) SN7446A (J,N)
SN54L46 {J)
SN5447A (J,FH) SN7447A (J,N)
SN54L47 {J)
SN541L547(J,FH) SN74LS47 (J,N,FN)
48 togic symbol , pin assignments
BCD-TO-SEVEN-SEGMENT BINH-?EG J. N PACKAGES FH, FN PACKAGES
——( 1] 1B 9 o 1 nc 11 nc
DECODERS/DRIVERS 2 C 0 4d 2 8 12 e
typical performance 3 1 ¢ 3 cC 13 d
4 BI/RBO[12 b 4 1T 14 ¢
OFF-STATE 5 A8l |13 o 5 BIRBO| 15 b
TYPE OUTPUT |POWER 6 D 14 g 6 nc 18 nc
VOLTAGE 7 A 16 f 7 RB 17 a
- 8 GND |16 Vec|| 8 D 18 g
48 55V 265 mW v20 a 20,219 3, 5 A [E
'LS48 55V [125 mw WA ) b 20210}—112) 4 10_GND |20 vVcc
[Rk})
SN5448 (LFH)  SN7448 (IN) n 2 e
SN5ALS48 (J,FH)  SN74LS48 (J,N,FN) (2 20219 d
c 4 e 20210 o,
p d6 8 f 20219 (as)_ ¢
g 20215] (14) 9
4 9 logic symbolt pin assignments
BCD TO SEVEN SEGMENT BIN/7-SEG J. N PACKAGES FH, FN PACKAGES
— 1] 1 B 8 ¢ 1 nc [ 11 nc
DECODERS/DRIVERS CTfIN N PP < 15 [z 8 1z 4
(OPEN-COLLECTOR I's B Jio b 3 ¢ |13 ¢
OUTPUTS) oL A asool-0 . 4 0 |11 a ||e B |14 b
typical performance b36Q {10) b 5 A 12 g 5 nc 15 nc
(1) O (9) 6 e 13 f 6 D 16 a
OFF-STATE B2 c20 —8“’ 7 GND[14 veel] 7. nc |17 ne
TYPE | OUTPUT |POWER ) don—-—‘-’—(ﬁl d 5 A |18 o
VOLTAGE -2, 220 Qf—>=e s e |19
' 35013 ¢ 10 GND| 20 Vgc
'49 55V 165 mW ) 2% 2
D—=—s g 20 Q=g
‘LS49 55V 40 mW '
SN5449 (J,FH) SN7449 (J,N)
SN54L.549 (J,FH) SN74L849 (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. |—| "EI:‘ u 5' ’_l B D lI_I\C
nc — no internat connection. ku | -4 | b | | C 3
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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5 0 typical performance logic symbolt pin assignments
DUAL 2-WIDE 2INPUT | TYPE | POWER |DELAY |1a— 2 & > L L
P 3. nc nc
AND-ORNVERT GATES | B0 | 14mW|105ns |1p-13 T2A 5 e [[2 A [T
(ONE GATE EXPANDABLE)| ‘H50 29mW)| 65ns [0 {9) = (8) 1y|2_28_[10 10 [["3 A [131C
100 4 2C |11 _1X || 4 28 |14 1D
SN5450 {J,FH) SN7450 (J,N) 1D 5 20 |12 1X § nc 15 nc
SN54H50 (J) SN74HS50 (J,N) 1x-a1 6 2y |13 18 [[6 2C [18 X
(2 ]E 7 GND|14 veel| 7 e [17 ne
1X 8 20 |18 11X
(2) s 2v |19 18
2A & 21 10 GND| 20 V,
cc
28 (3) N 6) oy
4
2ot ) =
(5)
2D
positive logic: Y = AB+CD+X
“50: X = output of SN5460/SN7460
‘H50: X = output of SN54H60/SN74H60
or SN54H62/SN74H62
51 typical performance logic symbol, ‘51, ‘H51, ’s51F pin assignments, ‘51, ‘H51, ‘S51
AND-OR TYPE | POWER |DELAY a1 & >1 1J,NPACKAGES FH, FN PACKAGES
INVERT GATES | ‘51 14 mW [ 10.5 ns 1803 (8) 3 ;: : :; ; :: :; :CY
‘H51 29 mW| 65ns 1c (9) P v 3 28 |10 1D 3 2A 113 1C
L61 | 1.5mW| 43ns 10410 2 2 [11 7w || 4 28 [1a 1D
n 5 20 12 nu 5 nc 15 nc
‘LSS| 2.75 mW | 12.5 ns a2 = = T e e Te—
S51 28 mW| 3.5ns @) 7 GND[14 vecl| 7 nc f17 nc
28 ~—— 6) 8 20 |18
SN5451 (J,FH) SN7451 (J,N) W LIV — T
SN54H51 (J) SN74HS1 (J,N) zc——‘(s) 70 6N 20 Vee 3
SN54L51 {J) ' 2D |
SN54LS51 (J,FH) SN74LS51(J,N,FN) - . oy
SN54S51 (J,FH) SN74S51 (4,N,FN) positive logic: Y = AB+CD ©
logic symbol, ‘L51, ‘Ls51t pin assignments, ‘L51, ‘LS51 .-9
1A (1) & >1 J. N PACKAGES FH, FN PACKAGES =
{12) 1 1A B 1Y 1 nc 11 nc o
18 2 24 | 8 D [[ 2 1A |12 v
1c (13) @) oy 3 28 |10 1E 3 2A |13 1D "6
@ 4 2C |11 1F 4 28 |14 1E 3
1D & 5 20 |12 18 § nc_ |15 nc S
. ® 2v |13 1C || 6 2C |16 1F °
an 7 GND {14 veell7 ne {17 ne -
1F 8 20 |18 18 o
Pyt >1 9 2y |13 1C
. (3) 1 ‘ﬂzY 10 GND [ 20 vee
2 (4) &
5
2 (5)
positive logic:
1Y = (TATIB-ICI+(1D-1E-TF)
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.
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aping jonpoid KN

5 2 typical performance logic symbolt pin assignments
EXPANDABLE 4-WIDE |TYPE | POWER |DELAY A il & 21 J. N PACKAGES FH PACKAGE
Y . 2) 1 A B Y 1 nc 11 nc
AND-OR GATES . H52 88 mW /| 9.9ns BT. 58 X A Y
3
; c & 3 ¢ 10 F 3B 13 X
SN54H52 (J,FH) SN74H52 (J,N) @ + D TS T C 1 F
D 5 E 12 _H 5 nc_ |15 nc
g9 @ € nc |13 1 6§ 0 |16 G
(10 Y 7 GND|14 Vcc|| 7 nc 17 ne
& 8 E_[18 W
(11) 9 nc_[19 1
“12) = 10 GND|20 Vce
13)
|_(_
X.ﬁb‘e
positive logic: Y = AB+CDE+FG+HI+X
X = output of SN54H61/SN74H61
53 typical performance logic symbol, 53t pin assignments, ‘53
EXPANDABLE 4-WIDE TYPE | POWER |DELAY | a—" [T & >1 J. N PACKAGES FH PACKAGE
o {13) 1 A 8 Y 1 nc 11 nc
AND-OR-INVERT GATES | ‘53 23mW1105ns | g 2 ¢ |8 6 [ 2 A |12 ¥
‘H53 41mW | 6.6ns c 2) & 3 D 10 _H 3 C 13 G
4 X 14 H
SN5453 (J,FH) SN7453 (J,N) b e B R L
SNB4HS53 (J) SN74H53 (J,N) gt - o 5 T3 6 ¢ Ti6 x
(5) >—-y 7 GNDJ14 veell 7 ne 17 e
F 8 _F 18 X
G (9) & 9 nc [19 B
(10) 10 GND| 20 Vcc
H
x (11)
g2 ] E
positive logic: Y = AB+CD+EF+GH+X
X = output of SN5460/SN7460
logic symbol, “H53% pin assignments, ‘H53
A (1) [ & >1 . ’J,ANPACKSAGEVS
5(1_3’_ 2 C 9 H
¢ (2) z 3 D 10 |1
@ 4 E 17 X
D 5 F 12 X
e sl
5 cc
- N @),
6
G (6)
" (9) &
(10)
[}
1
x an -
% (2N :|
positive logic: Y = AB+CD+EFGTHITX
X = output of SNG4H60/SN74H60
or SN54H62/SN74H62
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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54 . typical performance togic symbol, ‘541 pin assignments, ‘64
| or. [TYPE | POWER |DELAY J, N PACKAGES FH PACKAGE
4-WIDE AND-OR- |~ = 110 At & >1 T A |8 ¥ T ne |11 o
INVERT GATES | 54 | 23m 5 ns “13) 7 ¢ |86 |[2 A [12.V
‘H54 41 mW | 6.6ns 8 @ 3 D [10 H 3 C [13 G
‘L54 |- 1.5mW| 43ns c & 4 E n 4 0 14 H
B (3) 5 F 12 nu 5 nc 15 nc
LS54 | 4.5mW [12.5ns D - 8) v GRS R o TR
SN5454 (J,FH) SN7454 (N} e © - | USBUBN KL
SN54H54 (J) SN74H54 (J,N) F 9 nc [19 B
SN54L54 (J) B G 9 & 10 GND|[ 20 vce
SN54LS54 (J,FH) SN74LS54 (J,N,FN) (10)
H

itive logic: Y = AB+CD+EF+GH
positive logic: ABHC pin assignments, ‘H54

. J. N PACKAGES
logic symbol, ‘H54% T A 8 Y
2 C 9 H
At & e 370 |10 |
{13) 4 E 11 nu
B @ 5 F 12 nu
c & 6 G 13 B
o 3) 7 GND |14 Vce
8|
g & . N8
S
E (5}
{6).
G ]
" 9) &

(10)

pin assignments, ‘L54, ‘LS54

w

positive logic: Y = AB+CD+EFG+HI

J. N PACKAGES FH, FN PACKAGES
logic symbol, ‘L54, ‘Ls54t 1 A 8 nc 1 nc | 11 nc
2 B F
(1) 9 2 A |12 nc Q
A & >1 3 C 10 G 3 B 13 F o]
B (2} 4 D 11 H 4 C 14 G b
@ 5 E 12 1 5 nc 15 nc :
c & 8 Y 13 J 6 D 18 H O
4) 7 GND[14 V, 7 nc [17 nc
D T s
() (&)
E N, (6) v 9 v [19 4 =
E (9) & 10 GND| 20 Vge g
G (10) i
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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55

2-WIDE 4-INPUT

AND-OR-INVERT GATES

SN54HS55 (J)
SN54LS5S5 (J)
SN54L855-(J,FH)

typical performance

Togic symbol, ‘H55T

pin assignments, ‘H55

TYPE [POWER [DELAY| Y [ = >1
‘HS5 | 30mW | 68ns | 5 2
‘L55 | 15mW | 43ns| . @)
‘LS55 |2.75 mW [ 125 ns o (4)
SN74H55 (J,N} g 0 =
{11)
SN74LS55 (J,N,FN) F
(12)
G
13)
H
x 9

e

T7§

J. N PACKAGES

x|o|lojo|>
o
x|o|m|mlxf<

nc 13

1
2
3
4
5
8
7 GND |14

8
:“v

positive logic: Y = ABCD+E

logic symbol, ‘L55, ‘LS55

FGH+X pin assignments, ‘L55, ‘LS55

X = Output of SNS4HEO/SN74HE0 J. N PACKAGES FR, FN PACKAGES
or SN54H62/SN74H62 At = = — P T
@ 2 8 9 nc 2 A |12 Y
- B 3 C 10 _E 3 B 13 _nc
¢ (3) 4 D 1 F 4 C 14 €
(a) 5 nc 12 G 5 nc 15 nc
D (8 & n |13 A |6 0 |16 F
€ {10) & 7 GND[14 veel[ 7 ne 17 ne
an 8 nc |18 _G
F 9 nc [19 H
PR 70 GND| 20 Vec
H a3 |
positive logic: Y = ABCD+EFGH
3 56 logic symbolf pin assignments
- 50-TO-1 ' CTR JG. P PACKAGES
(6) 1 CLKB | 5 CLKA
3 FREQUENCY DIVIDER CLR CT=0 Voo & oR
Q. | L 3 Qa [7 0
[l typical performance ) DIV5 @) 4 GND |8 Qc
0 ‘CLKA —595 4+ CT=4———Qp
~+
CLOCK DIV10
{1) (7)
") TYPE | rpequency | CUEAR | POWER | o g tlmbs CT=89— Qg
£, ‘LS56 | 25 MHz HIGH 85 mwW crapb—2qc
Q. :
o SN54L.S56 (JG) SN74L.856 (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 symbol? pin assignments
60-TO-1 CTR JG, P PACKAGES
FREQUENCY DIVIDER 6) _ 1_CLKB |5 CLKA
CLR cT=0 T Vec |6 CF
3 Ga |7 Cs
typical performance (~5) DIV6E @ 4 GND | 8 Qc
SLocK CLKA —b5 4+ CT>2 ——3—0A .
TYPE CLEAR POWER DIV10
FREQUENCY (1) ~ {7)
‘LS57 | 25 MHz HIGH | 85 mw | OB > TS 98
CT™>4 -t Qc
SN54LS57 (IG} SN54LS57 (UG, P)
60 typical performance logic symbolt pin assignments
DUAL 4-INPUT TYPE | POWER | 15 —{1)_| & J. N PACKAGES
p 1 1A | 8 2D
EXPANDERS 60 4 mW 1B (2) an x [ 53X
SN5460 (J) SN7460 (J,N) ‘H60 6 mW 1c 3 E 3 1C [10 2Xx
SN54HE0 (J) SN74HE0 (J,N) oy 12) . [3 2a 11 ix
“60 positive logic: 10 ’ 5 2B |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 Vec
SN5453/SN7453 2B (10)
‘H60 positive logic: {6) E F——2X
X = ABCD when connected to X and X inputs of 2c N 19) %
SN54H50/SN74H50, SN54H53/SN74HS3, or 208
SN54H55/SN74HS5
61 typical performance logic symbol? pin assignments
Aty 7N PACKAGES
TRIPLE 3INPUT | TYPE | POWER o & © T a8 ax O
EXPANDERS ‘HE1 | 13mW 1B EP——1X |75 | o ix o
1 3 ic |10 _3x =
SN54HB1 (J) SN74H61 {J,N} o 1
(4} 4 2A [11 3A
positive logic: : 2A & 5 28 |12 38 O
X = ABC when connected to X input of 2818 8 ox 6 2¢ {73 3¢ -
SN54H52/SN74H52 (6 7 GND| 14 Vcc 1T}
20— > 3
(11}
3A & ©
18 (12) e N(10) ax 2
ac (13) a.
T Pin numbers shown on logic symbols are for J, JG, N, and P packages only.
nc — no internal connection.
l Texas 3.23
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6 2 typical performance logic symbol® pin assignments
(1)
4-WIDE AND-OR | TYPE | POWER A & =1 J. N PACKAGES
EXPANDERS ‘H62 | 26 mW p—2 A 18 X
@) 2 B G
SN54HB2 (J) SN74H62 (J,N) c & 3 C_[10 G
D (4) 4 D 11 H
(5) 5 E 121
E . (8) x 6 X 13 J
F & E[ © - 7 GND|14 Ve
s o N8 %
11)
H
| (12) &
(13)
, J —
6 3 typical performance logic symbolt pin assignments
HEX CURRENT- [Type [ POWER [DELAY [ J, N PACKAGES FH. FN PACKAGES
SENSING 1A 41 [(>200pA] 12y A [ 8 av || 1 nc [ 11 ne
‘LS63 [ 3.3mW | 21nms L <50 pA] 2 W | 9 4A || 2 1A |12 ay
INTERFACE (4) 1A, {3} 3 2y |10 5A 3 1Y [ 13 4A
GATES 2A 5 o 2v 2 2A |11 5Y || 4 2 | 14 B5A
3A P——13Y 5 3A (12 6Y § nc |15 nc
SN54LSE3 (J,FH) SN74LS63 (4,N,FN) aad | 8,y 6 3v |13 6A || 6 2A |16 b5V
5a 10 av_ .y 7 GND|14 vcel|[ 7 ne [ 17 nc
(13) (12 8 3A | 18 6Y
6A | oY 9 3Y |19 6A
10 GND| 20 Vcc
3 64 65 logic symbol, ‘564t pin assignments
I
(1
A & > J. N PACKAGES FH, FN PACKAGES
4-2-3-2 INPUT AND-OR- . “n T A s v r— T e
INVERT GATES 2 2 E 9 J 2 A 12 Y
v typical performance (12 3 F 10 K 3 E 13 J
3 ° 2 G |1 8 2 F |14 K-
a TYPE | OUTPUT [POWER|DELAY g2 & 5 H |12 C 5 nc |15 nc
c TOTEM 3 LI 6 | 13D € G |16 B
o 'S64 POLE 29 mW [ 3.5ns ot < 7 GND |14, Veg|| 7 me |17 ne
b4 © 8 H [18 _C
‘S65 OPEN- |6 mw | 55 " 51 [19 D
G) COLLECTOR m 2 ns o 10 GND| 20 Vce
c ;o =
a8 SN54S64 (J,FH) SN74564 (J,N,FN) o |
) SN54S65 (J,FH) SN74865 (J,N,FN)
logic symbol, ‘S65%
PRNLLES mary >1
an
8 ———r]
N2
) .
et T
] UL
[P ey
(5)
(6)
(9} =
B )
o
positive logic: Y = ABCD+EF+GHI+JK
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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logic symbott

pin assignments

J, N PACKAGES
DUAL 4-BIT DECADE COUNTER m CTRDIV 2 T ICIKA] 9 201K
1CLKA —Dp + 1a) 2 10 |10 20
®  High-drive outputs (oL rated at 8 mA/16 mA) N 108 |5
— (4) 4 1CIR {12 2Q
CTRDIV 5 )
1CLR
typical performance > o (2 10 5 20c |13 10¢
. CT=0 er 13} 1o 6 nc 14 10a
COUNT CLEAR POWER 1CLKB —— Db 4 , ) 10‘; UBECTON [ Tog
I cC
FREQUENCY DISSIPATION CTRDIV 10
60 MHz LOW 180 mwW ) [ ) 20, FH, FN PACKAGES
2CLR Wb CT=0 10,4 1 nc i1 _nc
20k b cT (5) 203 2 1CLKA[12 2CLK
SN54LS68 (J,FH) SN74LS68 (J,N,FN) 2) c 3 i0g |13 20g
3 20p 3 10p |14 2CR
5 1CLR |15 20p
6 nc 16 nc
7 20c |17 10c
8 nc 18 10a
S 20 |19 1CLKB
70 GND |20 Vcc
nc —-no internal connection
69 logic symbolt ~ pin assignments
DUAL 4-BIT BINARY COUNTER vz J, N PACKAGES
1oLKA I 5 +CTRD' - 1 1CLKA[ 9 2CK
. . — 2 10g |10 20g
@  High-drive outputs (Ig|_ rated at 8 mA/16 mA} cT=0 1Qa 3 e 11 IR
1ETh (4) CTRDIV 8 4 1CLR |12 20p
typical performance > {2) 108 5 20c |13 10¢
CT= 6 nc 14 1Qa
(15) 0 cT ——“—3) 10
COUNT CLEAR POWER 1CLKB — s ¢ ) mc 7 2Qn |15 1CLKB
FREQUENCY DISSIPATION ey 2 D [ 8 GND 16 Vee
70 MHz LOW 180 mW D (7) 20 FH, FN PACKAGES
2CLI Eﬂb =0 A 1 nc 11 nc
R CT: (10)
. 26LK (LN - —‘?)208 2 1CLKA |12 2CLK
; |——— 20¢ 3 10g |13 20g
SN54LS69 (J,FH) SN741S69 (J,N,FN) s (12) 200 o0 14 R
5 1CLR |15 20p
6 nc 16 nc
7 20¢c |17 14c
8 nc 18 10a
9 20p |19 1CLKB
10 GND |20 Vco
nc—no internal connection
,
tPin numbers shown on logic symbols are for J, JT and NT packages only.
nc — no internal connection.
TeExas
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70 logic symbolT pin assignments
AND-GATED J-K POSITIVE- PRE i-;?—)b 2S J. N PACKAGES FH PACKAGE
n & = 1 nc 8 Q 1 nc |11 nc
EDGE-TRIGGERED FLIP-FLOPS 2 @ “ ® o [Z T s ¥ [[2w 12 a
typical performance = (8) 3 N 10 K1 3 CR|[13 X
PWR/ | S J(12) 4 32 [11 K2 4 N 14 K1
R ET- CLK c1 5 J |12 CK[[ 5 nc |15 nc
TYPE | fmax eF up | HOLD ( ! ; c2 6 G |13 PRE|| 6 J2 |16 k2
10
70 | 35 MHz | 65 mW [20 nst| 5 nst Kl —— & 7 _GND| 14 Veefl 7 pe |17 ne
Kz 1 1K k.6 5 8_J 18 CLK
1 Rising edge of clock pulse. X © e~ s a 19 PRE
. 10 GND| 20 vVce
| Falling edge of clock pulse. TR 2) g 2R
SN5470 (J,FH) SN7470 (J N} - ¢
positive logic: J =J192+J _
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, ‘H71% : pin assignments, ‘H71
‘H71: AND-OR-GATED J-K MASTER- PRE %m s 3 NPAGKAGES
1 JiA] 8
SLAVE FLIP-FLOPS WITH PRESET -j:: @ & > T35 9 KiA
typical performance (3) -_— 1 3 J2A [10 KI1B
PWR/ | SET el o [
TYPE | fimax HOLD J28 o 5 PRE [12 K28
FF up CLK Ic1 S 5 6 Q [13 cCK
"H71 | 30 MHz | 80 mW | Onst | Onsi kia 2 & [>1 7 _GNDJ14 Vee
(71 | 30 MHz |38 mW |0 nst | Onsi ks {19
K2A {11) 1 1K
1 Rising edge of clock pulse, K28 a2 |
{ Falling edge of clock pulse,
positive logic: J = (J1AJ1B)+(J2A"J2B)
SN54H71 (J) SN74H71 (J,N) K = (K1A-K1B)+(K2A"K28)
o 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 e | 8 Q
+ — 3 2 ClR| 9 Rl
o SN54L71 {J) PRE ——IDNJ§ 3 s1 |10 R2
c s & & 4 _s2 |11 _R3
- s2 ¥ 1s 5 S3 |12 CLK
Q < 8 Ale o [FT e
o (12) 7 GND|14 vcc
CLK Cc1 ®) -
mo 2 & A p—c
R2 1o 1R
R3 1)
R N
ﬁnsitive logic: R=R1'R2'R3
$=81§283
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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72 logic symbot? pin assignments
= {13)
AND-GATED J-K MASTER-SLAVE PRE =S - J'""‘C":“f TR
nc
FLIP-FLOPS WITH PRESET AND CLEAR S & TR T ki 1z = 1z a
typical performance . ) 2 ® i (8) 3 J1_[10 K2 [[3 CIR|[13 K1
pwrs | seT 43 ] ApF——0Q (7 32 {11 k3 |4 1 _[1sa K2
TYPE | fmax " | HoLD ok 9215 5 J3 |12 CIK || 6 nc |15 nc
FF_| UP k1 &= b8l g [ 8 |13 PReE|[6 Jz {16 K3
‘72| 20MHz | 50 mW | Onst | Onsy k2 W0 1K ‘{7_onof14 vecli? ": :; ':LK
8 J
‘H72 | 30 MHz | 80 mW | Onst | Onst K3 ((‘2:’ 5 e FE
‘L72 | 3MHz [38mw|[0onst | Onsy CIR —IxR 10 GND |20 Vec
t Rising edge of clock pulse. positive logic: J =J1-J2°J3; K1'K2:K3
| Falling edge of clock pulse.
SN5472 (J,FH) SN7472 (J}
SN54H72 (J) SN74H72 {J)
SN541.72 {J)
73 logic symbol’ 73, ‘H73, 173t pin assignments
DUAL J-K FLIP-FLOPS (14) ht (12) J. N PACKAGES
1) a 1 T 1ClK] 820
WITH CLEAR 1cLK @
. (3) 1K (13) 2 1CA| 9 20
typical performance K (2) A= 12 3 1K |10 2K
1CR —E> R 7 Vee |11 GND
PWR/ |SET- a2 (9) s—TeiT T
TYPE f HOLD Q
max | epr | up 261K .(‘5’l_ 1 2 & ICR[Ts 13
P 10! 7 2 14 1J
73 20 MHz 5mW [ Onst Ons} 2K ——y 8) .=
' &R e P
H73 |30 MHz | 80 mW | Onst| Onsi 2CLR |
‘L73 | 3MHz [3.8mW [ 0nst] 0nsy logic symbol, ‘LS73AT
‘LS73A | 45 MHz | 10 mW [20 nsi| 0 nsy w5 (12) ) o .
(1} — 1Q For chip carrier information,
t Rising edge of clock pulse. 1CLK -BTb>C‘I contact the factory.
| Falling edge of clock pulse. l( . 1K - (13) 18 o)
1CLR —B R hel
SN5473 {J) SN7473 (J,N} (7) (9) =
SN54H73 (J) SN74H73 (4,N) 2 ) ¢ 20 3
SN54L73 (J) TR ¢ ) o
SN54LS73A (J SN74LS73A (J,N) XK ‘ P~ 20
3
=)
(]
T
o.
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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apino jonpoiy [N}

7 4 logic symbolt pin assignments
o —— @) ‘ ]
1PRE ~—_tnfg (5) J, NPACKAGES || FH, FN PACKAGES
DUAL D-TYPE POSITIVE-EDGE- rox 8L L5 40 T [ e
TRIGGERED FLIP-FLOPS WITH 1 (2) 1 6) .= 2 1D 9 20 2 1CLR[12 2Q
PRESET AND CLEAR s el g P~— 10 [3 1cik|1o 2PRe(|3 10 |13 20
. . o) 4 1PRE|112ciK| 4 1CcLk][14 2PRE
2PRE mh (P 5 10 [12 20 |5 nc_ |15 nc
2CLK W> ® 10 |13 2CLA|| 6 1PRE|16_2CLK
20 ] (8) = 7 _GND {14 Vec |l 7 ne [17 nc
2ot 3] ~—— 20 8 10 |18 20
9 10|19 2T
typical performance 10 GND |20 vco
PWR/ SET-
TYPE f . HOLD
max F-F upP
‘74 25 MHz 43 mW 20 ns!t 5 nst
‘ALS74 50 MHz 6 mW 15 nst 0 nst
‘AS74 125 MHz 26 mW 45nst ¢ Onst
‘H74 43 MHz 75 mW 15 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 mW 3 nst 2 nst
1 Rising edge of clock pulse.
SN5474 {J,FH) SN7474 (J,N)
SN64ALS74 (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)
SN54574 (J,FH) SN74S74 (J,N,FN)
t Pin numbers shown on logic symbals are for J and N paci(ages only,
nc — no internal connection,
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75 logic symlu:llf pin assignments
10275 |__{16) 14 J, N PACKAGES
4-BIT BISTABLE LATCHES 1 =
; uar—c SSEURY S 110 ]9 aa
typical performance 1C,2C: 2 (15) 20 2 1D 10 3Q
ouT- e 18) = 3 20 |11 3d
TYPE DELAY | TOTAL 2 e R 7 3cac]iz_GND
PU'LS POWER 3D 3D (100 59 5 Vcc |13 1C.2C
‘75 | 0@ | 15ns [160mw OO o [ >—“9¢’3‘6 5 30 18 20
‘L75 | Q0] 30ns | 80mw ’ o ca —LLa aa ; :g :.: fg
'L575] Q0| 11ns | 32mwW 4o 4D P25
For chip carrier information,
gxg:lié'l({]) SN7475 (4N} contact the factory.
SN54LS75 {J) .SN74LS75 (J,N)
‘
76 logic symbol, 76, ‘'H761 pin assignments
)
DUAL J-K FLIP-FLOPS WITH 1PRE Sy (15) J. N PACKAGES
PRESET AND CLEAR b hd h o ek 2
1eek c1 2 1PRE |10 28
typical performance K (16) 1K a04) @ 3 1CLR (11 20
PWR/ | SET- 1eR Sl s Nz
TYPE | fmax HOLD (T 5_Vcc (13 GND
F-F up 2PRE o an 6 2CLK |14 10
76| 20MHz | 50mW | Onst [ 0nst | T——20 [7 2PRE]s 10
'H76 30MHz | 80mW ] Onst | Onsi 0L 8 2CRN16 1K
2 02 ko 3
‘LS76A { 45 MHz | 10 mW |20 nsi | O nsi 2GR (8) For chip carrier information,
) T contact the factory.
1 Rising edge of clock pulse. . logic symbol, ‘LS76A
{ Falling edge of clock pulse, 1PRE ‘Lb S %
SN5476 (3) uw@ {15) 1q 2
SN7476 (J,N) I 3
L N
SN54H76 (1) SN74HT76 (J,N) 10LK P ot 08~ o
SNS54LS76A (J) SN74LS76A (J,N) B wa b —SUCIT
1CLR Tb R t;
sre et 3
{9) {11}
2) (Gl_ 20 he)
20LK —D )
2 (12 | L E
2CLR “4”
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 1oL 0 (18 J, N PACKAGES
typical performance (12) c1 e 110 8 4Q
1c.2c = a3 2 20 | 9 3a
OUT-| e ay| TOTAL n2 |0 ——20 3 3cac| 10 nc
PUTS POWER D (5) 30 © 4 vcc [ 11 GND
Q 15ns [160 mW 3 c3 —30 5 30 12 1c.2C
Q[ 30ns | somw e M ® s
Q | 1ons | 35mw ade_dip 40 |7 ne (1410
SN5477 (J)
SN54L77 (J)
SNB4LS77 (J) For chip carrier information,
contact the factory.
78 logic symbol, ‘H78% pin assignments, ‘H78
(9)
DUAL J-K FLIP-FLOPS WITH S [ SN PACRAGES
PRESET, COMMON CLEAR, AND CLR . R 0 5 CK
COMMON CLOCK 1PRE %& s @ 4 3 18 _[10_2PnE|
4 13 |1 20
typical performance u o u B &) @ 5 T o
1K 1K .
PWR/ | SET- (10) 6 20 |13 1PRE
TYPE | fmax HOLD 2PRE Tﬂh ] LIPS 7 _GND| 14_Vec
F-F uP PYRALLINS A 5) 26
‘H78 | 30MHz | 80mW | Onst| Onsi ok L8]
‘L.78 3MHz |3.8mW | Onst| Onsy logic symbol, *L781
‘LS78A | 45MHz | 10mW |20 ns{ | O ns! m
CLK c1 N .
5 pin assignments, ‘L78, ‘LS78A
t Rising edge of clock pulse, CLR 5 R
Falling edge of clock pulse, — ~ , N PACKAGES
4 Falling edge of clock pulse, 1\FRE :;: S S (3 " : JCLK ks
SN54H78 (J) SN74H78 (J,N} u 3 D] SR 2 1PRE| 9 20
SN54L.78 (J} ML N P | ! 3 1J_[10 24
SN54LS78A (J) SN74LS78A (J,N) T AL m % Voo |11 GND
29 1O o 2 5 _CLR [12_1Q
x 40 1P 20 6 2PRE[13 1Q
7 2K |14 1K
logic symbol, ‘LS78AT
ok W c1
&R (5) R
2 For chip carrier information,
1PRE E;—b s 13 14 contact the factory.
U F 13 12} e
1K ) 1K
2FRE . 8
o 1] 5
(7} | 20
2K
t Pin numbers shown on togic symbols are for J and N packages only.
nc — no internal connection,
Texas
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80

logic symbolf

(8)

pin assignments

GATED FULL ADDERS Al o & =1 z J, N PACKAGES FH PACKAGE
9 1 B* 8 Al 1 nc 11 nc
typical performance A2 ) 2 Bc |9 Az [[2 B J1z A1
rvve | ARV RO [paiER | ~-tg<]s P R LI |
n+1 C n
TIME_| TIME | PER BIT 5 5 i E T
‘80 10.5ns | 52 ns | 105 mW Ac (1) o (75 .END :: 32CC 3 :C“” 13 :cc
SN5480 (J,FH) SN7480 UN) g 2T g [ =1 s 3z |18 8
— - (13) . 6) = 9 3 |is B2
. = . . = z
NOTES: 1. ﬁ é°+ A* + A1-A2, B B2 0 GND |20 Voo
B + B* +B1+B2 L0 o a
2, When A* isused as an input, l
A1 or A2 must be low.
When B* is used as an input, B¢ 2 o .
B1 or B2 must be low, (3) 4) =
3. When A1 and A2 or B1 and  OP Cl COf——Cn+1
B2 are used as inputs, A* or
B*, respectively, must be
open or used to perform dot-
AND logic.
8 2 logic symholf pin assignments
2-BIT BINARY FULL ADDERS z 2. N PACKAGES
! a2 o o1 5y 131 8 nc
typical performance Az_18) 1}? 2{1 02 ., 2 Al 9 nc
CARRY | ADD | POWER 3 B1 110 €2
TYPE g8 1, 4 Vcc|11 GND
TIME | TIME | PER BIT
(13) Q (10} 5§ Co |12 2
‘82 | 145ns | 25ns| 87 mW B2 1 cof——¢C2 6 nc /|13 B2
5) 7 14__A2
SN5482 (J) SN7482 (I,N) co—2 el -
For chip carrier information,
contact the factory.
8 3 logic symbolt pin assignments
4-BIT BINARY FULL ADDERS a1 l, z L HPACKAGES
WITH FAST CARRY A28 . 0 ‘Z’) £ 3 e [10 A1
typical performance A3 (3) { =2 3 A3 |11 B
a0 13 z 2 s 4 B3 |12 _GND
Type | GARRY [ ADD | POWER AT N I 5 Vec [13_Co
TIME |TIME|PERBIT g2 7 6 12 [14 Ca.
‘83A | 10ns | 16ns| 76 mw ST Q ; ii :: i:‘
‘LS83A| 10ns |15ns| 24 mw pa18 |, col-a_ o,
SN5483A (J) SN7483A (J,N) [ LE I 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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85 logic symbol, ‘85, ‘LS85, ‘5851 pin assignments, ‘85, ‘LS85, ‘S85
4-BIT MAGNITUDE cowp J. N PACKAGES FH, FN PACKAGES
PO {19 Y 1 Q3 9 Qo T nc 11 nc
COMPARATORS py 12 2 _P<Qn |10 PO 2 a3 12 Q0
typical performance p2 13 P 3 P=ain |11 Q1 3_P<Qin |13 PO
(15) 4 P>Qin |12 P1 4 P=Qin |14 Q1
TYPE COMPARE POWER P3 2) 3 P<QLP<Q 5 P>Qout (13 P2 5 P>Qin 15 P1
TIME P<a @) < 6 P=Qout|14 02 6 nc 16 nc
35 I1ns | 275 mW P=0T - pa |8 _pq 7 P<Qout |15 P3 7 P>Qout [ 17 P2
" p>a—2 4 ) 5 8 GND 16 Vce 8 P=Oout| 18_Q2
L85 82ns | 20mW 00 215 ol g 9 P<Oout [19_P3
‘LS85| 23.5ns 52 mW a1 11 10 GND 20 Vee
‘s85 | 11.5ns |3656 mW 02 {14} Q
(1)
SN5485 (J,FH SN7485 (J,N 3 . .
SN54L85( W ! 85 LUNI a3 pin assignments, ‘L85
SN54LSBS {J,FH) SN74LS85 (4,N,FN) logic symbol, ‘Lg5T 3. N PACKAGES
SN54S85 (J,FH) SN74585 (J,N,FN) a2 5 a1
comp 2 P2 70 PO
(10) 4
PO 0 3 _P=Qout]11_ Q0
pr =t ] P 4 P>Qin_[12 P<Qout
P2 (2) 5 P<Qin 13 P>Qout
{15) 6 P=Qin [14 Q3
P3 3
peg 15 rab2 pcq [Tm 15 3
Q o ] < @ 8 GND |16 Vce
P=Q = P=Q f————— P=
P>Q 14) > {13)
(11) P>Qf—-—p>a
Qo 0
(9)
Q1 Q
Q2 (1)
a4 13
86 ~ typical performance logic symbol, ‘86, ‘ALS86, 'LS86, 'S861 pin assignments, ‘86, "ALS86, 'LS86, 'S86
QUADRUPLE TYPE POWER_ | DELAY T =1 (3) J. N PACKAGES FH, FN PACKAGES
2.INPUT 86 150mW | 14ns | qp 2 —— 1 T 1A [ 8 av [[ 1 nc [11 re
. ‘ALS86 o W ) 2 18 | 9 3A || 2 1A |12 av
EXCLUSIVE- ‘L86 15 mW 55 ns 25 9 - —c 3 1y [10 38 3 8 [13 3A
OR GATES ‘LS86 30 mW 10 ns T % 2A |11 a4y || 4 1Y |14 38
'S86 250 mW 7 s ) @ . 5 2B [ 12 4A 5 nc |16 nc
3B a2 6 2Y 13 4B 6 2A 16 4y
SN5486 (J,FH) SN7486 (J,N) 4A o | “n a 7 GND} 14 veell 7 ne 17 nc
SNG4ALSB6 (J,FH) SN74ALS86 (N,FN) 4B | 8 28 |18 4A
SN54L86 (J) | 9 2v |19 4B
ogic symbol, ‘L861T
SN5ALS86 (J,FH) SN74LS86 (J,N,FN) yymbel. 186 10 GWD[ 20 Vec
SN54586 (J,FH) SN74586 (J,N,FN) 1A 7 =1 (3) w
;i {5) @ pin assignments, ‘L86
o 18| [ 2v J. N PACKAGES
(8) 1 1A | 8 3A
A ——]
s (9} (10 3y 2 18 9 38
3B TR 3 1Y _[10 3Y
4A 3 LI/ 4 _2Y [11 ay
48 5 2A |12 aA
6 28 |13 4B
7 _GND |14 Vgc
positive logic: Y =A (}) 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 75 G2 - J.CM rAchAch
COMPLEMENT, | ‘H87 | 270 mW 14 ns ¢ 2 N3 @ 2 AT s Y3
ZERO/ONE Al ) 2 1 3 ) Y1 3 Y1 |10 A3
A2 Y2 4 nc |11 _nc
ELEMENTS A3 (10) (9) v3 5 A2 [12 Y4
SN54H87 (J) SN74H87 (J,N) ag 3L 12 yvq 6 v2 113 A4
7 GND |14 Vce
88 logic symbolt pin assignments
ROM 32X8 J. N PACKAGES
256-BIT READ-ONLY a0 10 0 A LI Tt 9 o8
MEMORIES ar | Aol o, 2 a2 [ 10 Ao
2) A% Ao @ 03 3 a3 1Al
typical performance 3] 31 @ 4 Q4 12 A2
A3 =t AO Q4 5 Q5 13 A3
ADDRESS | ENABLE | POWER ag 14 Aohk—2 a5 6 a6 | 14 A
TYPE 115) ] (6) 7 a7 15 35
TIME TIME PER BIT 3 EN AQ R Q6 5 GND 6 Voc
'88A | 26 ns 22 ns 1.1 mW AO n Q7
' AO 9) o5
SN54488A (J} SN7488A (J.N)
89 logic symbolt pin assignments 3
64-BIT READ/WRITE It RAM 16 X 4 J. N PACKAGES
AO | o 1 A0 [ 9 T3
MEMORIES ap 18 0 [2 ME [10 D3
typical performance a2 (14) A% 3 WE |11 Q4 [}
(13) % Di_[12 D& o
Typg |ADDRESS | ENABLE | POWER A3 5 G [13 A3 3
TIME | TIME |PERBIT ME ] e 6 02 j14 A2 (&)
P WE G1 7_02 |15 Al
89 32 ns 30 ns 5.9 mW @ = B r 8 GND| 18 Voo S
D1 1 >1 5) =
SN7489 (4,N) ] o @ 3
28! D 5 e}
310 9 & (=]
(12) a1 = .
D4 Q4 [«
: \
1 Pin numbers shown on logic symbols are for J and N psck!\ges only.
nc — no internal connection.
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gu logic symbot? pin assignments
& CTR J. N PACKAGES
DECADE COUNTERS RO(Y (2) T ke ] 8 ac
typical performance ro2=2. CT=0 2 rom| 9 Gg
COUNT TOTAL © = 3_Ro2i[10_GND
TYPE CLEAR R9{1)—— 4 nc (11 Qp
FREQUENCY POWER o7 z3 5 Voo |12 0a
‘90A 32 MHz HIGH | 160 mW 6 R9MN[13 nc
‘'L90 3 MHz HIGH | 20 mW I 7 _R9Z2)|14 CKA
‘1S90 | 32MHz | HIGH | 40mw cka-8ng,  DIVZ "2
. aa
SNS5490A (J) SN7490A (J,N) F3CT=1
SN54190 (J) DIV5 {9}
SN54L590 {J) SN74LS90 (J,N) Qop
' m (8)
cKB——> + cr ac
5 | 01
J-3c1'=4 Qp
For new chip carrier designs, use ‘290 or 'LS290.
91 logic symbolf pin assignmer;ts
SRG8 J. N PACKAGES
8-BIT SHIFT REGISTERS oLk (9 b c1/— (13) an — e
typical performance g 111 = L (14) G 2 nc 9 CLK
SERIAL a 12 10 3 nc_ |10 GND
SHIFT TOTAL 4 o 11 8
TYPE DATA 5 Vec [12 A
: FREQUENCY [ = |POWER e 15 an
7 nc 14 QH
‘91A 10 MHz GATED D| 175 mW
3 ‘Lot 3MHz  [GATED D|17.6 mW
‘LS91 25 MHz GATED D| 60 mW
SN5491A (J) SN7491A (J,N) For chip carrier information,
3 SN54L91 (J) contact the factory.
fe) SN54L591 (J) SN74LS91 (J,N)
Q.
c
g 92 logic svmbolf pin assignments
@) |DIVIDE-BY-12 COUNTERS aote_J &1 ™" J. N PACKAGES
. T=0 1 CkB [ 8 Qp
E_ typical performance o212 [~ — T
Q. COUNT TOTAL 3 nc |10 GND
o TYPE CLEAR | e 5 % nc |11 0p
FREQUENCY OWE crattale D {(12) o Voo 12 Ga
‘92A 32 MHz HIGH | 160 mW ® RO()[13 nc
‘L592 | 32MHz | HIGH | 39mW a o3 a1 7_Roif14 cKA
CKB——45 + or l——— 0
SN5492A (J). SN7492A (,N) izal 2 o
SN541L592 (J) SN74L592 {J,N) - DIv2 (8)
4+ —0Qp
For new chip carrier designs, use "'LS292.
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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93 logic symbol, ‘93A, ‘LS93T pin assignments, ‘93A, ‘'LS93
4-BIT BINARY COUNTERS . @ & CTR J. N PACKAGES
typical performance RO(1) i cT=0 1 CKB | 8 Q¢ i
(3) 2 RO(1Y 9 Qg
TYPE COUNT CLEAR TOTAL RO(2) 3 RO(2)[10 GND
FREQUENCY POWER 53 ‘; 3° :; gv
93A | 32MHz | HIGH |160mwW | cka-ldeapb. 2 _op it
'L93 3 MHz HIGH 20 mwW DIVS (9) o 7 nc_ |14 CKA
‘se3| 32MHz [ HIGH | 3amw . e B
CKB =, cT ———
SN5493A (J) SN7493A (J,N) F 2 (11 ap
SN541L93 (J)
SN541593 (J) SN74L! f . )
. S93 LLN) logic symbol, ‘L93% pin assignments, ‘L93
y (1) & CTR J. N PACKAGES
RO(1) ———] cT=0 1_RoM] 8 ckB
Ro(z1 =2 Z RO21| 9 Qp
3 nc 10 Q¢
4 Vcc |11 GND
v
cka g vz _&QA 5 nc_ |12 Op
6 nc_ |13 Qp
ows g, —-lﬂ——og 7 nc |14 CKA
10,
CKB ﬂ&>¢ cT LLQC
5 12 ap
For new chip carrier designs, use '293 or ‘L5293.
94 logic symbolt pin assignments
S
4-BIT SHIFT REGISTERS 6 SRG4 J. N PACKAGES
(DUAL ASYNCHRONOUS e 1 Pl %
PE2 G2 2 PIB |10 CLR o
PRESETS) (10) 3 PIC |11 P2D
typical performance CLR (8) R 4 PI1D |12 GND B
ypica N - —
CLK :(:3/"’ 5 Voc (13 P2C =3
SERIAL
SHIET asvnc | TotaL | ser AT 6 Pe1 [1s Pas o
TYPE DATA pia 0| 3s 7_SER 15 PE2
FREQUENCY CLEAR | POWER 1A —=———] 8 CLK |16 P2A =
INPUT pza 161 o5 3]
‘94 10 MHz D HIGH [175mw | pig S2—T5 =}
pag 141 o5 ©
o
SN5494 (J) SN7494 (J,N) p1c 3L =
pac 13! a.
pip 4 ©
pap 11 — op
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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g5 logic symbol, ‘95A, "AS95, ‘L9581 pin assignments, ‘95A, ‘LS95B
4-BIT SHIFT REGISTERS © SRG4 ] J. N PACKAGES FH, FN PACKAGES
MODE M2 [LOAD 7 SER [ 8 CLK[1 nc_ 11 nc
(PARALLEL IN/PARALLEL OUT, | N s o oz s e oG
SHIFT RIGHT, SHIFT LEFT, cLK1 (9)_ps b 1c3/1—> 3 B 10 Qp 3 A 13 CLK1
SERIAL INPUT) cukz Blesb oca 4 C 111 QG /4 B 14 Qo
5§ D [12 0 [|5 nc_ |15 nc
SER (1) 13D = (13 6 MODE[13 Qp 6 C 16 Q¢
typical performance A {2) 4 e Qp 7 GND |14 vcel[] 7 ne 17 nc
SERIA 3) - (12) 8_D 18 0p
TYPE SHIFT DATAL TOTAL ST 40 oy %8 - 9 MODE|1S Qa
FREQUENCY POWER Cw ] BT 10_GND J20 Vec
INPUT o & —" op
'95A 25 MHz b 195 mW logic symbol, ‘L85 pin assignments, ‘L95
‘AS95
RG4
‘LY5 3 MHz D 19 mW | mope 8! M2 [LOAD] 1 J'S'EJRMC';AG?LKZ
‘LS95B 30 MHz D 65 mW E M1 [SHIFT] 2 B 9 Qp
ekt Zlead 1cai 3 ¢ Jo ac
cLK2 (8) p b 2c4 4 Vec [11 GND
SN5495A (J,FH) SN7495A (J.N) " - 5 D 12 Qp
SN54AS95 (J,FH) SN74AS95 (N,FN) SER —— 3D (13) 6 _MODE['S Qa
(14) 4 [———0a [7 CcK1]14 A
SN54L95 (J) A ] (12)
SN5ALSI58 (J,FH) SN74LS958 (J,N,EN) ST o) 8
¢ (5) {9) c
D =] ap
9 6 logic symbolt pin assignments
§-BIT SHIFT REGISTERS 16 SRG5 J. N PACKAGES
) R R T CLK | 8 SER
typical performance (1) Z A 10 Q
CLK cl/—+» v QE
(8) D
Tvpe| SMIFT s;z_'r‘:' ASYNC | TOTAL PE ——— @2 . 2 C 12 OND
) FREQUENCY CLEAR | POWER ser 2o (15) 5_Vee [13 ac
- INPUT A {2) 28 Qa 6 O 14 Qg
(=] ‘96 10 MHz D LOW | 240 mwW e = na 7 E_ |15 Oa
g— ‘96 | 5MHz D Low | 120mw A4 13) 02 8 P [te TR
2 ‘LS96 10 MHz D Low 60 mwW b ::: ::;; op
SN5496 (J) SN7496 (4,N} E— Ce
Q SN541L96 (J) For chip carrier information,
[ = SN541L.596 (J) SN74LS96 (J,N) contact the factory.
-
o N
o 97 logic symbolt pin assignments
SYNCHRONOUS 6-BIT [ Pt ] J. N PACKAGES FH PACKAGE
& (X 9 C« T _nc 11 _ne
BINARY RATE MULTIPLIERS ek 2 211 e ek
typical performance & 3 BS 11__ENin 3 84 13 STRB
G1 4 80 12 UNITY/cas]] 4 85 14 ENin
10
TYPE | POWER {FREQ* smoas-(‘#h ) 5 2 73_CR 5 80 | 15 UNITVICAS
‘97 | 345 mW | 32 MHz ENABLE - ——E>] G2 P——— 2 6 v 1482 6 nc_ | 16 _ne
uniTv/cas S22 va ® 7 ENout| 15_B3 7 2 17_CLR
# Maximum clock frequency cm{%’l— CT=0 3 Y 8 GND |16 Ve s Y 8 82
SN5497 (J.FH) &0 o—o 2¢7-63 P enanLe e
SN7497 (I,N) 81 1 =
B2
(15 »
B3 RATE]
@ RA’
B4
e |
~
t Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection,
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9 8 logic symbolt pin assignments
, N PACKAGES
4-BIT DATA SELECTOR/ s
STORAGE REGISTERS 2 Al _[10 CK
typical perf 3 BT |11 Qp
ypical pertormance ) o B2 R
) p=——tA 5 €1 |13 Qg
TYPE |FREQUENCY |POWER 6 C2 [14 Qg
| 14 _ag 7 Dz [15 0Oa
‘L98 | 3MHz | 25mW a1 Ves
SN54L98 (J) | (13 _ac
(11) ap
9 9 logic symboltt ‘pin assignments
4-BIT BIDIRECTIONAL 5
RG4
UNIVERSAL SHIFT REGISTERS @ _ J. NPACRAGES
MODE _E M2 [LOAD] 1 A B CLk2
typical performance M1 [SHIFT] 2 J 10 9p
okt gy ican—» 38 N1 9
SHIFT SERIAL TOTAL 9 4 C 12 Q¢
TYPE | creauency | PATA |powen o ot C > Yec 113 ONO
il o g =
p = = (16) 15| A
L99 3 MHz J-K 19 mW KTb 3K —— aa s cikiie X
SN54L99 (J) A 4
B 4D o 08
Cm e
o (6) ——(1—1) Qp
~— ap Q
R
3
ey
. Q
10 0 - logic symbolt pin assignments -
8-BIT BISTABLE LATCHES (23) 3N PACKAGES -g
typical performance 1 c1 T ne ] 13 nc L
TOTAL 1[)1_@,_.19 ._.(§L1Q1 2 1D1{ 14 nc n-
TYPE |DELAY POWER 1p2-43 4 102 3 _1D2[15 23:
o [ B Jzomw o o' fivortiaod
104~y 104 6 nc |18 203
SN54100 (J} SN74100 (J,N) 7 GND| 19 103
212 _F5 8 201|20 104
- S 202] 21 iDa
20‘—5&}— 10 ‘ :Z; 2a1 10202322 103
2D2 202 11 20123 1C
20315 U8 503 [lZ_2¢ [28 Ve
204181 | 17 200
For chip 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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1[]1 logic symbolt pin assignments
s (5} p
AND-OR-GATED J-K NEGATIVE-EDGE- PRE ! S J. N PACKAGES
1 Al s @
TRIGGERED FLIP-FLOPS WITH PRESET A o &[> 1Al e o
JiB
typical performance (3) — v 3 J2a |10 KiB
= J2A ) 6) o [2 J28 |11 _k2A
TYPE | fmax | PWR HOLD 928 o] S _PRE [12 K28
up CLK ——nf> 1 @8 -~ |6 Q 13 CLK
‘H101 [ 50 MHz [ 100 mW [13 nst | O nsy . K1A%— A EX @ [ Gno s Vee
1
{ Falling edge of clock pulse K18 un  — 1K
K2A
SN54H101 {J) SN74H101 (J,N) kog 12
positive logic: J = (J1A -J1B) + (J2A - J2B)
K = (K1A-K1B) + (K2A - K2B)
10 2 logic symhtxl‘r . pin assignments
-— {13)
AND-GATED J-K NEGATIVE-EDGE- PRE @) S - J,NPACKBAGEOS
nc
TRIGGERED ELIP-FLOPS WITH T & =Ty
J2 ht
PRESET AND CLEAR 13 (5) (8) a [2 91 o ke
typical perf; 12 4 J2 |11 K3
typical performance oLK ((9))>>C1 @ . 5 PR
SET- K1 ——— & P———a [5 a |13 e
TYPE| fmax | PWR |°  [HOLD K2 ::(:; ® 7 oND |14 Voo
‘H102| 50 MHz {100 mW {13 nst | O ns) LR
- - CLR —-L> R
3 | Falling edge of clock pulse
5 SNS4H102 N74H1 N positive logic: J = J1-J2-J3
~y ) SN74H102 (J,N) K = KI1-K2-K3
0
-
@]
Q.
c
0
~+
m 10 3 togic symbolt pin assignments
(14) 3. N PACKAGES
c DUAL J.K NEGATIVE-EDGE- : T g“ B e e
I~ 1cLK —LDb e —
o TRIGGERED FLIP-FLOPS 3) 2 1CLR[ 9 20
o® WITH CLEAR Ly ie S T KL
1CLR —D>={ R 4 Ve |11 GND
typical performance (7) ec
2 o CIRP I 2CIK[12_10a
PWR/ | SET- pila SN — 6 2CLR|13 1Q
TYPE| fmax HOLD ST P 7 2 |14 13
F-F uP 2K ——] L @ =
'H103| 50 MHz | 100 mW [13 ns¢| O nsi 28R S~
| Falling edge of clock pulse
SN54H103 () SN74H103 {J,N)
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
3-38 TEXAS
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

1 u4 logic symbolt pin assignments
PRE (2) n n J. N PACKAGE FH PACKAGE
AND-GATED J-K MASTER-SLAVE 1 UK 8 Qa 1 NC 11 NC
FLIP-FLOPS & 2 PRE { 9 CLK 2 UK 120
3 14 3 K1 10 K2 3 PAE 13 CLK
. (5) 4 n 11 K3 2 K1 14 K2
typical performance J2 12 N] - 5 J2 12 J3 5 NC 15 NC
SET- J3 12 l——Q 6 Q 13 CLR 6 16 K3
TYPE PWR HOLD 7 GND | 14 vee |{7  NC 17 __NC
up m 8 J2 | 18_J3
‘104 75 mW | 10 nst | O ns! JK 3 a 19 CLR
& 10 GND | 20 Ve
SN54104 (J,FH) SN74104 (J.N) k1 b 8 5
K2 (10) K
11
K3 il
CLKL c1
Akl N P
positive logic: J = J1+J2.J3
K = K1:K2:K3
1 05 logic symbolt pin assignments 3
PRE 12) S J. N PACKAGE FH PACKAGE
AND-GATED J-K MASTER-SLAVE 1 K {8 @ 1 _Ne | 1 he
r 2 PRE | 9 ok |[2 &« 12_Q
FLIP-FLOPS J1 14 3 K1 10 K2 3 PRE 13 CLK ]
73 15h 7 0 1 K3 7 K1 4 K2 ]
typical performance (12) (6) 5 32 12 J3 j1S  NC 15 NC =2
J3 ——a 6 Q 13 CLR 6 1 16 K3 o
T SET- 7 GND | 14 Vcc |[ 7 NC 17 NC
TYPE PWR HOLD m s 12 18 J2 -
up JK 5 a 19_CIR Q
‘105 | 85 mW [ 10 nst | O nst 2 10__GND | 20 Vec =
(3) (8) — °
11— (=]
SNE4105 (J,FH) SN74105 (J,N) .._2-(10)1: E
X3 (11)
CLK 2 c1
ﬁ“s)ﬁ A
positive logic: J = J1.J2.J3
K = K1.K2.K3
tPin numbers shown on fogic symbols are for J and N packages only.
NC — no internal connection. ‘
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'PRODUCT GUIDE

1 u 6 logic symbolt pin assignments
(2)
DUAL J-K NEGATIVE-EDGE wRE o 1° 8 g 2 NPACKAGES
TRIGGERED FLIP-FLOPS WITH 10:; (T >1::1 7 iERE]T0_ 73
PRESET AND CLEAR 1K (16) 1K s (14) 18 3 1CLIR[11 20
. 4 1J |12 2K
 typical performance 1R ::: ~ R 5 Voo Ti5—oNG
PWR/ | SET- 2PRE ——D § 2CK[14 10
TYPE | fmax EF HOLD u Q| ICLIRPPN 7 _2PAE[15_ 10
. up scik & > . 8 2CLR|16 1K
‘H106 | 50 MHz | 100 mW [13 nsi | O ns{ 2 (2 Qo 5
{ Falling edge of clock pulse TR (8)
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 (3) 10 11 8 2J 1 nc |11 nc
WITH CLEAR LK @ 2 10 | 9 _z2ciKk||2 1) |12 _2)
typical performance L'E.(T:;l_"( 1a 3 10 |10 2CiA|| 3 18 |13 20K
1CR =R 7 1K |11 2k |[&4 10 [14 20K
TYPE | fmax PWR/ | SET- HOLD 8 5 20 [12 1CLK[|5 nc [15 oe
FF up 2Lk 2 B 8 ,q 6 2d |13 1CLA|| 6 1K _[16 2K
107 | 20MHz | 50 mW | 0nst| Onsi gL o SN CIPYY 7 _GNDJ14 Vee |7 nc |17 ne
" <. (10) 8 20 |18 1CLK
LS107A { 45 MHz | 10 mW |20 nsi| O nsi 2CLR =l 9 20 |19 1CR
3 * Rising edge of clock pulse logic symbol, ‘LS107AT 10 GND {20 vce
| Falling edge of clock pulse u 1 —
SN54107 (J,FH) SN74107 (J,N) TN Y )
LN N ST fo—— 1Q
SN54LS107A (4,FH) SN74LS107A (J,N,FN) 1CLK ¢ 2
3 w8t (2 .5
° 1eor 3] g
a 2 {8) o
c 2ck &y 16l 2
o T L6 5
(ad —_—
G) 2CLR “_D)b
c
-
o
(2]
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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PRODUCT GUIDE

10 8 togic symbolt pin assignments
{9)
DUAL J.K NEGATIVE-EDGE- CLK 2 :‘ J, N PACKAGES
CLR
TRIGGERED FLIP-FLOPS WITH 13 ! ’: 8 2K
T 1 K
PRESET, COMMON CLEAR, AND 1PRE (—“)—h‘s 2 14 ; = 12 :FLR_E
COMMON CLOCK e B ST e VI KT
. 1K ——f 1K = e
typical performance - 5 2Q 12 CLR
2prE 20 (6) 5 20 [13 1PRE
I pwa/ [ser-T - PR LU [ 5) z% 7 GND |14 Voo
max F-E up 2% 8)
‘H108 | 50 MHz [ 100 mW |13 nsi | O nsi
| Falling edge of clock pulse
SN54H108 (J) SN74H108 (J,N})
10 9 logic symbolt pin assignments
= ——. (5]
DUAL J-K POSITIVE-EDGE-TRIGGERED 1PRE 5 S J, N PACKAGES FH. FN PACKAGES
1 2 u |__6) 10 v 1CR| 9 28 1 nc [11 nc
FLIP-FLOPS WITH PRESET AND CLEAR @ | =77 o 20 [T TCRiz 28
f 1CLK ci
typical performance = (3 7 = 3 1K [11 2PRE[J3 1w [13 20
K (_”_h. K =18 [T 7cx[12 20iK|][ 4 K |14 2PRE
Pwr/ T SET- 1CLR “—”-b R 5 1 13 2K || 5 1CIK|16_2CIK
TYPE fmax F-F up |HOLD| 2PRE ] 6 1a |14 2J |[8 nc |16 nc
- 5y 118 1o, [ @ |15 zctR|[7 tPRE[17 2R
109 33 MHz [a5 mW[T0nst 6 nst]  * iaa) s onD |16 Vec || 8 10 Ji8 2
"ALS109 | 50 MHz| 6 mW |15 nst] O nsf Koo —P ® = 5 18 |19 2CR
‘AS109__[125 MHz [29 mW [45nst|Onst| 2K mb' F~—— 20 10__GND [20_ Vcc
'LS109A | 33 MHz| 10 mW [20 nsf| 6 nst| 2CLR ——F> :
t Rising edge of clock pulse 3
SN54109 (J,FH) SN74109 (J,N) [:})
SN54ALS109 (J,FH) SN74ALS109 (N,FN) .'g
SN54AS109 (J,FH) SN74AS109 (N,FN) 3
SN54LS109A {J,FH) SN74LS109A (J,N,FN) (D
2
" 0 logic symbolt pin assignments _g
== (13
AND-GATED J-K MASTER-SLAVE RE S P [ Npackaces e
nc
FLIP-FLOPS WITH DATA LOCKOUT j; @) ” T o e o
typical performance (5) (8) 3 N 10 K2
3 1 a 4 J2 (11 K3
SET- CLK (12) c1 6 J3 |12 CLK
TYPE | fmax | PWR |~ 7 |HOLD K1 :3‘)” = @ g R ]
110 [ 25 MHz [ 100 mW [20 nst[ 5 nst K2 -] 1K 7 _GND |14 Vec
K3
1 Rising edge of clock pulse CLR {2 o) R
SN54110 (J) SN74110 (J,N) positive logic: J = J1-J2-J3
K = K1-K2-K3
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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I 1 1 logic symbolt * pin assignments
1RE 42
DUAL J-K MASTER-SLAVE FLIP- s . J: N PACKAGES
w14 7 .q 7K [ 9 za
FLOPS WITH DATA LOCKOUT ) 2 FREl10 28
. LK ——p 1
typical performance CLR :
. e E et I 1
PWR/ | SET- 1woR Bl r
TYPE £, HOLD i 5 1CLK]13 2CLR
max FF uP 2|>RE-(‘%1b 6 10 |14 2FRE
‘111 | 25 MHz | 70 mW | O nst | 30 nst 2) ——— ) 2 7 10 115 2K
2CLK an S 8 GND |16  Vcg
1 Rising edge of clock pulse 2K (15) ‘ (10) 75
SN54111 (J) SN74111 (J,N} 2CR 130
" 2 logic symbolt pin assignments
DUAL J-K NEGATIVE-EDGE- e S N J, N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS WITH u u 5L 10 [T e s 20 e Tt ne
PRESET AND CLEAR 1CLK 1) b ¢ 2 1K |10 2PRE|[ 2 1CLK[12 20
cL 2) ko 6)_ .= 3 1 |11 2J |3 1k |13 ZpRe
typical performance 1(_ (15) ® 10 4 PRE[12 2K 4 1) |14 2J
1CLR Flo—lh R 5 1Q_ [13 2CK][ 5 1PRE[15 2K
PWR/ | SET- 2PRE 6 10 |14 2CLR|| 6 nc_ {16 nc
TYPE fmax F-F upP HoLo 2 an | 9 q 7 20 |15 1CIA[l7_1a_[17_2ciK
[ALS112A] 40 MHz| 6 mW [25 nst| O nst| peik 3leshy B_GND 16 vgc |8 10 118 2CIR
[AST12 | 200 MHz| 95 mW ok 112) LR 9 28 {15 1R
[LS112A | 45 MHz[ 10 mW [20 nst{ O nst] = (181 10_GND [20 Vec
'S112 125 MHz| 75 mW | 3 nst| O nst
3 | Falling edge of clock pulse
SNG54ALS112A (J,FH) SN74ALS112A (N,FN)
SN54AS112 (J,FH) SN74AS112 (N,FN)
) SN54LS112A (JFH)  SN74LS112A (J,N,FN)
3 "SN54S5112 (J,FH) SN745112 (J,N,FN)
Q. '
o
Q ' logic symbolt in assi
=y 113 0gic symbol pin assignments
() DUAL J.-K NEGATIVE-EDGE. e lesrg 6 40 J. N PACKAGES _ FH, FN PACKAGES
E. |vriceERED FLIP-FLOPS u TN T R TR
E 1CLK b C1 © 2 1K 9 20 [[2 ick]|12 za@
) WITH PRESET 1K 2) 1K ~— 1 3 1J |10 2PRE||3 1K [13 2Q
. 0 4 1PRE{11 24 4 19 |14 2PRE
typical performance 2FRE 0 ) ,q 5 10 |12 2K 5 nc_ |15 nc
Pwr/ | SET 20 %—- 6 10 [13 2ck)[ e 1PREJ16 20 -
TYPE f " [ HOLD 130 7 _GND |14V 7 17
il S0 s e 2 a s
FALS113A] 40 MHz| 6 mW [25 nst[ O nst| 2K i s 1a |19 2ciK
'AS113  |.200 MHz| 95 mW 10 _GND |20 Ve
'LS113A 45 MHz | 10 mW [ 20 nst| O nst
'S113 125 MHz| 75 mW | 3 nsi| O nst
| Falling edge of clock pulse
SNB54ALS113A (J,FH) SN74ALS113A (N,FN)
SNBAAS113 (J,FH) SN74AS113 (N,FN)
SN54LS113A (J,FH)  SN74LS113A (J,N,FN)
SN545113 {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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PRODUCT GUIDE

114 logic symbnl* pin assignments
ar ) . FH, FN PAC! ]
DUAL J-K NEGATIVE-EDGE-TRIGGERED R a1’ I A T
FLIP-FLOPS WITH PRESET, COMMON CLEAR,  CLK C1 >k 5 20 T2 ez 2o
AND COMMON CLOCK 1PRE () o1 S (5) 3 1J [10 2PRE|[3 1k |13 2a
typical perf (3) b——— 1Q |4 PRE[11 2J 4 1J |14 2PRE
ypical performance ‘1: 2) :':( b 8) 43 [5 a0 1z § nc [15 nc
PWR/ | SET- IPrrams 6 10 |13 CLK || 8 1PRE|16 24
TYPE f HOLD 10
max F-F up 2FRE :1—1;h O ,q [ ow]1e vecl[7 v 17 e
‘ALS114A] 40 MHz| 6 mW |25 nst O nst 2 (8) 8 10 |18 2
"AS114 200 MHz |95 mW x 412 a 9 18 |13 cix
‘LS114A | 45 MHz [10 mW | 20 ns |Q ns? 10 _GND 20 Vee
‘S114 125 MHz |75 mW | 3 nst |0 nst
¥ Falling edge of clock pulse
SNB54ALS114A (J,FH) SN74ALS114A (N,FN)
SN54AS114 (J,FH) SN74AS114 (N,FN)
SN54LS114A (J,FH)  SN74LS114A (J,N,FN)
SN54S114 (J,FH) SN745114 (J.N,FN)
11 ﬁ logic symbolt pin assignments
DUAL 4-BIT LATCHES e J: N PACKAGES FH PACKAGE
. 16142 T 1_1CLR[13 2CLR[{1 nc |15 nc
typical performance ~ 13 c1 2 1C1 |14 2C1 || 2 1CLR| 16 2CLR
TOTAL 1c2 . 3 1C2 |16 2C2 [| 3 181 |17 281
TYPE | BITS | CLEAR | DELAY 1012 5 5) _ 101 4 10116 201 [4 1C2]18 2C2
POWER © 1 o 5 101 [17 2a1 || 5 1D1 |19 2D1
‘116 8 LOW 11ns 250 mW 1DZT © 102 8 102 (18 202} 6 1Q1[20 2Q1
1D3 —t ] 1Q3 7 102 (19 202 ||7 1D2 |21 2D2
SN54116 (J.FH) SN74116 (J.N) 104 (10) (11) 104 8 1D3 |20 203 || 8 nc |22 nc
§ 103 [21 203 [| 9 102 |23 202 3
13l 70 1D4 |22 204 [[10 103 |24 203
2CLR R 71 104 |23 204 [[i1 103 [256 2Q3
PRy 12 GND 24 Vcg |12 1D4 |26 204 o
=, _(15)p c1 i3 104 [27 204
€2 I 4 GND [28 Vo 'g
LY oy LAY =
202118} a9 0, (O
Do - 8
2D4: 204 =
T
=]
e
o
»
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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1 2 0 logic symbolt pin assignments
- -
DUAL PULSE SYNCHRONIZERS/DRIVERS 1R —= R & J. N PACKAGES FHPACKAGE
1 1M 9 2Y 1 nc 11 nc
typical performance = (2 G1/22Q0R (6) 2 151 |10 2v 2 1M |12 2Y
11— s z5 1%
vee |ENABLE[ comp Trmea [ o g —— N I e
"INPUT | OUTPUT | RANGE 43R P~——— 1Y [5 4c [13 281|| 5 1R |15 2R
- bcio 1= 6 1Y |14 252{| 6 nc |16 nc
‘120 YES YES 255 mW 1,38 7 Y |15 2m [[7 1c [17 251
30 MHz 1© (s [ 8 GND|16 Vocl|| 8 1Y |18 252
W —— 9 Y |19 2m
SN54120 (J,FH) SN74120 (J.N) ;SR a3 T LR/
[ 244
. 1m._(ﬂ—h s
P (2
PPN oL,
25 18
i mﬂ_zv‘
{11)
2c
- s p
121 logic symhol'r pin assignments
WAl J. N PACKAGES
MONOSTABLE MULTIVIBRATORS A1%1> 1) "5 8
typical performance A2 — (6]0 2 _nc 9 Rint
) D — 2 3 Al | 10 Cext
. OUTPUT B 3 Rext/
NO. OF INPUTS TOTAL 4 A2 1
TYPE —o PULSE | e RX/ Cext
Lo RANGE OWER RI CX  CX 5 B 12 nc
3 121 | 1 2" [40ns28 5| 90 mw 19)* (10)#(11)* 6 Q |13 e
‘L121 1 2 [40ns-285s[a0 mw Rint Cext Rext/Cext 7_GND |14 Vec
-0 SN54121 (J) SN74121 (J,N) “121... Rint = 2k2 nominal
3 SN54L121 (J) ‘L121... Rjpe =4 kS2 nominal
c 12 Z logic symbolt pin assignments
9.. RETRIGGERABLE MONOSTABLE PORLIAFS BEal LTS P AT J. N PACKAGES FH. FN PACKAGES
1 Al "8 Q 1 nc 11 nc
() MULTIVIBRATORS WITH CLEAR a2 12 o @ T A T Rl 2 AT [z G
c : g1 8 b Q 3 81 |10 nc 3 A2 | 13 Rim
-_— ® Up to 100% duty cycle g2 - (6)6 4 B2 |11 Cexr[[a B 14 nc
% e Will not trigger from clear . 5 CLR |12 nc 5 nc 15 nc
‘ m‘i’gk 6 @ |13 2:’;:/ 6 82 |16 Cext
R CX Rc))((l 7 GND [14 vee [ 7 ne 17 nc
8 CLR 18 nc
typical performance (9)*“”* “3)* s T 19 Rext/
NO. OF INPUTS DIRECT OouUTPUT TOTAL Rint  Cext Rext/Cext Cext
TYPE HI Lo CLEAR PULSE POWER ) oL e
RANGE | -
1221 2 2 YES 145ns NWISmW ‘122 ... Riny = 10 k2 nominal
‘L122 2 2 YES 90 ns-= | 55 mW 122
‘LS122 2 2 YES | 45ns-= | 30 mW nwet22 ...
SN54122 (J,FH) SN74122 (J,N)
SNS4L122 (J)
SN54L5122 (J,FH) SN74LS122 {(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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123 logic svmbt:ilf pin assignments
DUAL RETRIGGERABLEMONO-, \ (1) p & a8 J. N PACKAGES FH. FN PACKAGES
11 1A 9 2A 1 nc 11 _nc
STABLE MULTIVIBRATORS 182 b 113) 2 18 10 28 2 1A 12 2A
WITH POSITIVE AND NEGA- B 11 2CIR 3 18 1328
TIVE INPUTS AND DIRECT ;-8 Lt b 1) 5[4 1T 1228 s 8GR [ an
14) 5 20 1310 5 1a 152
CLE,AR 1Cext 5, X 5 2Com 4 1Cem 5 nc 16 nc
typical performance 1Rext/Cext — 6 RX/CX 7  2Rgxt/Coxt | 15 1Rext/Cext]| 7 20 17 1Q
9 & I 8 GND 16 Voo 8 2Cqxt 18 1Cext
OUTPUT | AL T S 9 2Poxt/Coxt | 19 _1Rext/Coxt
TYPE | PULSE POWER 2B ————— 6)_»q '{10 GND 20 Voe
RANGE =% ")E 12,5
123 | 45 ns- [230 mW| 2 ®) | B
" 2Cext—)(—J cX
L123 | 90ns [115mW g x/CX
L5123] 45 ns- | 6O mw|"
SN54123 (J,FH) SN74123 (J,N)
SN54L123 ()
SN54LS5123 (J,FH} SN74L5123 (J,N,FN)
124 logic symbol® pin assignments
DUAL VOLTAGE-CONTROLLED 0SsC Ve J. N PACKAGES FH, FN PACKAGES
(15) 1 2FC 9 GND 1 nc 11 nc
OSCILLATORS WITH ENABLE o 2 1FC 10 2y 2 2¢C 72 GND
INPUTS | : 1iw d 5V 3_IRNG__ {11 2EN 3_1FC 132V
typical performance 1rvg 20 ) e toscl o 4 1Cx1_ |12 20X1 4 1RNG |14 2EN
1FC 2 n | rc - 1y [Bex2 13 2CX2 5 1CX1 15 2CX1
FREQ (4) G 6 1EN 14 2RNG 6 nc 16 nc
TYPE RANGE POWER 1cX1 75,—* cX 7Y 16 0SCvcg)] 7 1CX2 |17 2CX2 3
T 1CX2 3¢ CX 8 OSCGND|16 Vec 8 1EN 18 2RNG
5124 210 | s W 260 Wl ERE 15 0SC Voo
60 MHz 2rnG A0 70 OSC GND|20 Vcg )
{10)
SN545124-(4,FH)  SN74S124 (IN,FN) 2FC ::’2]” P~ 2v =]
2CX1 W’(— ov =
2CX2 ~—3¢4 [osc) (D
(8) ‘G
0SC GND 3
=]
o
A
o
T Pin numbers shown on togic symbols are for J and N packages only.
nc — no internal connection.
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1 2 5 logic symbal, ‘1251 pin assignments
= 1
——td
QUADRUPLE BUS BUFFER GATES :: @ | " v T s
WITH THREE-STATE OUTPUTS T © 2 1A | 9 3A [| 2 1G |12 a3y
typical performance (5) f s 2Y 3 1Y _[10_ 3G 3 1A {13 3A
2 o] 4 28 [11 4y || 4 1v |14 3B
MAX MAX 3(31(—9'—h ® 4y § 2A |12 4A || 5 nc |15 nc
TYPE DELAY | SOURCE SINK 3A_(E!-l—— 6 2v 113 4G ][ 6 28 ]16_4v
- ~ 1 7 _GNDJ14 Vee[l 7 nc [17 nc
CURRENT | CURRENT - 2 |01,y CETSE ET Y
SN54125 10 ns —2mA 16 mA 9 2y [19 4G
SN74125 10ns | ~-62mA | 16mA logic symbol, ‘LS125At 10 _GNDJ20 Vcc
SN54LS125A | 8ns —-1mA | 12mA L N ey v @
SN74LS125A | 8ns | ~26mA | 24mA 1a 42 v
SN54125 (J,FH) SN74125 (J,N) 25 B o) ©®
SN54LS125A (J,FH)  SN74LS125A (J,N,FN} L
35 10 e ®
an 19 3y
— (13)
45— 1
aa 112 41 4y
positive logic: Y=A
126 logic symbol, 126t pin assignments
(1) -
QUADRUPLE BUS BUFFER GATES 16 —Een 1 3 J. N PACKAGES FH, FN PACKAGES
1 2 v v 7 3G [ 8 3 [[1 ne [11 ne
WITH THREESTATE OUTPUTS 2 @ © 2 A | o a2 16 12 3y
typical performance {5) —— 2Y 3 1y 10 3G 3 1A 13 3A
3 max T mAx | o ® N NN | ET S RS
nc nc
TYPE DELAY | SOURCE SINK aa 19 v Ti3 a5 s 26 16 v
CURRENT | CURRENT 4G {13) ) 7 GND[14 Veel] 7 ne [17 ne
3 SN54126 10 ns —2mA | 16mA - an 112 — 4 8 2A [18 4A
o SN74126 10ns | —52mA | 16mA logic symbol, ‘LS126AT ,2 é:,o ;2 f,;
E- SN54LS126A | 85ns | —1mA | 12mA @
= SN74LS126A | 85ns | —26mA | 2amA e ] S
1A .
~ SN54126 (J,FH) SN74126 (J,N) 26 @ ®
@ SN54LS126A (J,FH} SN74LS126A {J,N,FN) 2a 18 —— 2Y
= 3c 42 ®
o 3 — 3¥
® (13)
e (12) [0 4y
aa
positive logic: Y =A
T Pin numbers shown on fogic symbols are for J and N packages only.
nc — no internal connection. .
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128 logic symboit pin assignments
LINE DRIVERS . !“‘—ﬁm 1D N ) - NPAckaes I FHPACKAGE
(SN54128 .. . 75 2 DRIVER 181 1 v T s T T
SN74128...50 2 DRIVER) 2A {5) " 3 1B |10 3y 3 1A [13 38
typical performance (6) Lﬂzv 4 2y [11 4A 4 1B |14 3Y
_ 2B 5 2A |12 48 5 nc |15 nc
LOW- HIGH- 3A {8} o) 6 28 [13 a4y 6 2Y |16 4A
LEVEL LEVEL (@) ay 7 GND[14 veell 7 ne [17 nc
YPE ELAY
T output | outeur |° 38 n R N
CURRENT | CURRENT 4A . | NILEIA 10 _GND |20 Voo
SN54128| 48 mA —29 mA 7 ns 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/ eux ) w Y T e T o =
DEMULTIPLEXERS WITH > (15) 2 B 10 Y8 2 A |12 ve
ADDRESS REGISTERS (1) Of——Y0 [3"Cc [11 v4 [[3 B [13 V5
: . A 8D |1 (14) 4 ck |12 v3 [[4 ¢ |14 va
(combines decoder and 3-bit {2) 2 1 Y1 552 173 v2 oK 75 73
address register and incorporates (3) 2 b 13 v2 6 61 [14 1 6 nc {16 nc
2 enable inputs to simplify cascading) ¢ 4 3 {12} Y3 7 Y7 _[15 Yo 7 G2 |17 Y2
N 8 GND |16 vcc|[ 8 G1 |18 v1
typical performance Py LRV 9 Y7 |19 YO
(6) & 10_GND [ 20V 3
1T o S 00 cc
G238 o o2 ve
{7)
CLOCK | nNaBLE | TOTAL IP—=-v7 _g
TYPE TO e
TIME POWER 3
OUTPUT OR
"ALS131 85 ns 10 ns 25 mW (O
‘AS131 -
DMUX Q
(4) 3
cLx >C8
SN54ALS131 J,FH) SN74ALS131 {N,FN) . -
SN54AS131 (J,FH) SN74AS131 (N,FN) o ok (15) Yo e
A sp |0 a.
(2) o 1 ﬂ Y1
RETN NGE
(3 ) 2| v2
A= {12) v3
P ULV
NI (10) .
G1 | spP>~———v5
(5)
G212l | QLI
.S {7) v?
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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13 2 logic symbolt pin assignments
1AL &0 J. N PACKAGES FH, FN PACKAGES
QUADRUPLE 2-INPUT POSITIVE- T By A8 3 [[T re [11 n
NAND SCHMITT TRIGGERS 18— 2 18 | ® 3A[[2 1A [12 3Y
2a—4) 3 1y |10 3B (| 3 18 |13 3A
typical performance ®) N6} 2y [ 2a (11 ey 4 1y [14 38
28 5 28 12 4A 5 nc 16 nc
TYPE | HYSTERESIS | DELAY an © s v 13 48 CRETSA ETR
132 08V 15ns 10) ™ 8 .y [T _ono[7a vee|[ 7 ne {17 e
‘LS132 08V 15 ns 3B 8 28 18 4A
(12) 9 2y [19 48
. .55 V 4 :
S132 0.55 8 ns A o~ ‘ (",4Y 6 oND 20 Voo
SN54132 (J,FH) SN74132 {(J,N) 48
SNS4LS132 (J,FH) SN74LS132 (4,N,FN) positive logic: ¥ = AB
SN545132 (J,FH) SN748132 (J,N,FN)
13 3 typical performance logic symbol® pin assignments
1
13-INPUT TYPE | POWER |DELAY A w & J. N PACKAGES FH, FN PACKAGES
B {2) 1A 89 Y Il1 nc [11 nc
] A 2mW 8 ns
POSITIVE-NAND ’L5133 "‘W 5 B p 2 8 |10 H 2 A (12 ¥
GATES S133 19m ns c 3 C 1 3 B 13 H
SN54ALS133 (4,FH)  SN74ALS133 (N,FN) p—& LRI IEE R | N
SNS54S133 (J,FH) SN745133 (J,NEN) ) S E 113 K 115 D |15 4
E 6 F 14 L 6 nc 16 nc
£ (6) 7 G 15 M 7 E 17 K
8 GND| 16 Vcc|[ 8 F 18 L
el 9 5 G |19 W
H {10 10 GND{ 20 Vcc
(11)
|
3 J (12)
13
K (13)
o L (14} positive logic: Y = ABCDEFGHIJKLM
3 M {15) )
i
o
c
2— 134 logic symbott pin assignments
G) 12-INPUT POSITIVE-NAND GATES s (15) N & - J.AN PACKQAGEYS 1FM,n:N pA:::(AG:cs
c. WITH THREE-STATE OUTPUTS m 5T w T
A ——
o typical performance B (2) 3 C 111 3 B 13 H
® @ s 0 |12 J 4 C_ |14 1
MAX MAX TR 5 £ |13 K 5 o [15 J
TYPE DELAY | SOURCE SINK D I 6 F 14 L 6 nc |18 nc
i CURRENT | CURRENT Ew ] vk L ; g 1: S'C ; E :;:
—— ND | 1 cc
SN545134 | 45ns | -2mA | 20mA ;m s Ti5 o2
SN748134 45ns | —6.5mA 20 mA " (10 10 GND |20 Vce
SN545134 (J,£H) SN745134 (J,N,FN) y L
(12) °
bGE]
L (14}
positive logic: Y = ABCDEFGHIJKL
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 5 typical performance logic symbolt pin assignments
QUAD EXCLUSIVE | TYPE | POWER |DELAY |qc 2c LL':Z j J. N PACKAGES FH, FN PACKAGES
- i 1A 9 3y 1 no 11 nc
OR/NOR GATES 5135 | 325mW | 8ns Al - o IR ETTa e o R
2 = 2 =13 gy 3 Y 1138 3 18 13 3A
SN545135 (J,FH) | SN745135 (4,N,FN) 1B T 4 1c2cf12 3cac[[4 1y 14 38
A =—— n L, [E2A sy 5 1C,2C[15 3cC.4C
op 18) | 6 28  [14 4A 6 ne 16 nc
7 2Y 15 48 7 2A |17 ay
ac.ac 12) N2 8 GND |16 Vce 8 28 18 4A
9 _2v |19 4B
3a MO T =1 9 .y 10 GND [20 vce
3B :11) 2p—
14)
AA =i {13)
4B {15) F— 4y
positivelogic: Y = A® B ® C=ABC + ABC + ABC + ABC
13 6 ) typical performance logic symbolf pin assignments
(1
1A - 3 J, N PACKAGES FH, FN PACKAGES
QUAD EXCLUSIVE-OR ":YPE POWER | DELAY 15 42 ! QJW 1 1A | 8 av 1 nc |11 nc
GATES WITH OPEN- 136 | 150mW [ 27ns on A 2 18 | 9 3A || 2 A |12 av
COLLECTOR OUTPUTS |'LS136| 30mw | 18ns ) | © oy 3 v {10 38 || 3 18 |13 3A
SN54136 SN7a N 2579)—-— 4 2A |11 _4Y || 4 v |14 38
54 (J'FH'): SN74136 (J,N) 3A ——] ® 5 28 |12 4A || 5 nc |15 nc
SN54LS5136 (J,FH) SN74LS136 (J,N,FN) 25 00 v 2 o2 5 5 :
(12) 7 GND [14 vee[l 7 nc |17 nc 3
4A ———
o 03] s | LR 5 25 |18 4A
9 2Y |19 4B
positive logic: Y = A@ B=AB+AB 10 GNDJ20 Vvee [1b]
8
=}
)
Q
- 3
©
(=]
e
[a
N
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- 70 8.LINE DECODERS/ s edes XY T A [ 8 V6 [T nc [11 mcl
DEMULTIPLEXERS WITH w o\us) vo |2 8 10 Y5 2 A 12 Y6
ADDRESS LATCHES A——18D 14 3 C Q11 Ye ]38 13 V6
i (2) 1>——( ,Y1 4 GL [12 VY3 4 C 14 Y4
typical performance B-(—)— a3, [5 82 |73 va[I's o |15 v3
3 et Gl |14 Y1 6 nc |16 nc
SELECT | ENABLE | TOTAL ¢ — N 12) g
TYPE 3p~—=v3 [7_Vv7 [15 Yo 7 62 |17 Y2
TIME TIME POWER (11 8 GND |16 Vec|| 8 Gt |18 V1
‘ALS137 11 ns 10 ns 25 mW © & 4 o Ya 3 v7 |19 Yo
“AS137 S e spt19 v o oD |20 Veg
‘15137 175ns | 16ns | 55mW G2 o2 ve
7>.._l1)_y7
SNS4ALS137 (J,FH) SN74ALS137 (N,FN}
SN54AS137 (4,FH) SN74AS137 (N,FN) on
SN54L.5137 (J,FH) SN74LS137 (J,N,FN)
(4 DMUX
GL—Lcs
W o8 vo
A LI {14)
2 Gl 1P—v1 .
8 S
= 7 3,
¢ 2 L (12)
3 Y3
. (11
. (6} & 4 v
G1 sk (10) Ys
=, {5)
G2 S {9) Ve
3 7‘>_(_..’)_v7
)
-
(o}
Q.
c
Q
-+
£
Q.
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

138

logic symbolt

pin assignments

BIN/OCT J, N PACKAGES FH, FN PACKAGES
3- TO 8-LINE DECODERS/ A“) ; oF (15) vo T A 9 Ve T e 111 me
DEMULTIPLEXERS @ 1k (14) vi 2 B 10 Y5 2 A 12 Y8
typical performance B———2 13) 3 C 11 Y4 3 B8 13 Y5
¢ (3) 4 2p—lvy2 4 G2al12 v3 4 C 14 va
SELECT | ENABLE | TOTAL (12) § G2B[13 v2 5 G2A[15 Y3
TYPE P
TIME | TIME POWER T I LN e
- ap=""" va [7 YT |15 vo []7 B17 Y2
ALS138 8.5 ns 9ns 25 mW o) & a0 5 GNG |16 Veo|| & o1 18 v
‘AS138 @ 5 o Ys S v’ |19 vo
L5138 22ns 21ns | atmw| S0 EN 6fF>——ve T0_GNO[20 Veg
'S138 8ns 7ns | 245mw | G28—— 7 ﬂw
SN54ALS138 (J,FH) SN74ALS138 (N,FN} OR
SN54AS138 (J,FH) SN74AS138 (N,FN) DMUX s
SN54LS138 (J,FH) SN74LS138 (J,N,FN) (1) o Yo
SN545138 (J,FH) SN745138 (J,N,FN) p 2 a2 1y,
(3) 2 z‘ﬂyz
(12}
3 Y3
(11)
) & 4 va
G1 S {10} 5
[T N SR
o (5) .
G28—o M L
13 9 logic symbolt pin assignments
. K XY J, N PACKAGES FH, FN PACKAGES
DUAL 2-TO 4-LINE w21 oﬂwo v G [ 9 2vaf[1 ne [11 ne
DECODERS/DEMULTIPLEXERS @ (5} 2 1A |10 2v2|| 2 1G [12 2v3
typical performance 1B 2 1l w 3 18 11 2 3 1A |13 2v2 Q
1G. ('I)c EN zﬂwz 4 1Y0 (12 2Y0([| 4 1B |14 2Y1 _-g
SELECT | ENABLE | TOTAL %) 5 1v1 |13 28 5 1Y0 [15 2Y0 s
TYPE | N
TIME TIME POWER 3 2 Y3 6 12 |14 2A ]| 6 nc |16 nc (T
. 14 P~ ovo 7 1v3 |15 2G 7 vi[17 2B
ALS139 ZA( ) 1 8 GND |16 Vcc|] 8 1v2 |18 2A b
*AS139 (13) ‘¥~“0) 21 9 1v3i|19 26 (2]
'LS139 22ns 19ns 34 mwW - P~ 2v2 10 GND[20 vee .g
'S139 7.5 ns 6ns | 300mW 26— ST o
—
SN54ALS139 (J,FH) SN74ALS139 (N,FN) oR (o
SN54AS139 (J,FH) SN74AS139 (N,FN) DVOX
SN54LS139 (J,FH) SN74LS139 (J,N,FN) 1ad2 o ivo
SN545139 (J,FH) SN745139 U.N,FN) S 67 iy,
B
' U P LI,
a2
(1a) 2 2vo
2A—— - (11) 2¥1
13
p23 ] L (10 5,
= (15)
2G d.zyg
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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1 40 logic symbolt pin assignments
DUAL 4-INPUT POSITIVE- 1A= & D> J. N PACKAGES FH, FN PACKAGES
(2 1 1A [ 8 2Y J| 1 nc [0 _nc
NAND 50-OHM LINE DRIVERS T © (28 (5 sz w1z o
typical performance 1 (4) 3 nc.|10 2B 3 18 [13 2A
- - 5} 4 _1c |11 _nc 4 nc_|14_2B
Low HIGH poweR | P—— 5 1p {12 2C |[5 nc |15 nc
TYPE LEVEL LEVEL peLay| Per |22 {9) 6 1Y [13 2D 6 1C |16 nc
OUTPUT | OUTPUT GATE | 28 (10} ® 7_GNDj14 Vec ; v‘u; 1; ;cc
CURRENT | CURRENT 2412 2y s 75
‘S140 60 mA —40 mA 4ns |44 mW (13) 10 GND |20 Vce
2D 1]
SN54S140 (J,FH) SN745140 (J,N,FN)
positive logic: Y = ABCD
1 41 logic symbott pin assignments
BCD/DEC -
BCD-TO-DECIMAL > 09‘5—(&0 - J,BN PAcx:GEas
DECODER/DRIVER 1018, Z 9 w0 7
typical performance @ 29&?2 3 A 11 6
k. (] 4 D |12 GND
OUTPUT | OFF-STATE A ]! N T 7 R
TYPE| SINK output | 1OTAL 8 2 4Q 4 6 8 145
POWER c 4 sop {4 g 7 C 15 1
CURRENT | VOLTAGE SETTI cobw Ul g T Te o
141 7mA 60V - 80 mw dzen 7ol ,
SN74141 (JN) sofs—Uls
aOpa (2 o
3 >92a 4=
o .
-y
8_ 142 {ogic symbolt pin assignments
c J—
(o] COUNTER/LATCH/ 5TRB (13) =~fcn ‘ J,C%PAcxsncis
- DECODER/DRIVER = 2 7_[10 o
typical performance CTR DEC] N 3 6 1_8
Q CIGLI PR PRSP S 4 4 |1z 9
OUTPUT | OFFSTATE (9) —
a . TOTAL _— 10— 5 5 |15 _swe
(=X TYPE| SINK OUTPUT | eR P WL 6 3|14 Op
o CURRENT| VOLTAGE ak L., 1D 2 b (6 7z s o
V,
142 7ma 55V 340 mW _— 49>_::_: 4 cc
A
SN74142 {J,N) Py O _~de 10 |a Ssg @ :
— e
10 |8 8Q>Tl?) 8
22 (14)
Vi CT>8] Qp
t Pin numbers shown on togic symbols are for J and N'packagss only, '
nc — no internal connection.
3-52 TExas )
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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143 144 logic symbolt pin assignments
r
COUNTERS/LATCHES/  B/fgo & = " o [SNeickages
DECODERS/DRIVERS © < o 8) OA 1\_ScE[13 9
typical performance Bl ] >1 - 1 (18) OB 2 _CLK{14 ¢
OUTPUT [OFFSTATE | _RBI (=] & . o og i % :: :
TYPE SINK | outPUT |STRB _—DHC13 5 B |17 OA
CURRENT | VOLTAGE =
SN54143 15 mA® 7V CTRD'V.IE’ 130 214 1CT O.BCDHSEO G18.'IBQ }——“ﬂ a 8 :.;a 18 AB
SN74143|_ 15 mA® 7V P ST > h189>‘—(+::' b 5 or o ac
SN54144| _20mA IV (i v e 282 (T3l 180 ;._‘_97 ¢ oo T2 oo
SN74144| 25 mA 1BV seq L Vit d18Q >_—|(11) 9 [g da |21 sTA8
SN54143 {J) SN74143 (J,N) 612 T|130 216}4 180 >_(1[-]T s (10 ¢ 22 MAX
| — S—_1LLIY PCET
SN54144 (J) SN74144 (J,N} CLK (2) 11+ 1180 e t 11 e 23 PCEl
a3 z7)s 18O P————= g 12 GND[24 Vce
” “izCT=9 ‘z(i’) MAX
DP ———d D 180 dp
145 logié symbolt pin assignments
BCD/DEC J. N PACKAGES FH, FN PACKAGES
BCD-TO-DECIMAL DECODE -
C L CODERS/ > 0Q‘>—m—0 1 0 9 7 1 n¢ 11 nc
DRIVERS FOR LAMPS, RELAYS, MOS o2 ) [E T T o [y
i 3 2 11 9 3 1 138
typical performance . 20b (3) 2 - — — 3
(15) b @
OUTPUT |OFF-STATE A——;A— 1 30 &) 3 |s a J13 ¢ 5 3 |15 D
TYPE SINK OQUTPUT TOTAL B_—(HS)) 2 4Q‘>——(6) 4 8 § 14 B 6 nc |16 nc
POWER c—=l_d4 5 Ol g 7 8 16 A 7 4 17 C .
CURRENT | VOLTAGE p12__}o gofm L ¢ [8 onnfie veclfs & fis & 3
‘145 80 mA 15V 215 mW 7ok (9) 7 9 6 19
B | 10 GNDJ 20 V, .
54L5145 | 12mA 15V 35 mW Jxen sopa 10 o cc
‘74LS145 .80 mA 5V 35 mwW s of (11) 9 %
SN54145 (J,FH) SN74145 (J,N) >92aT 5
SN54L.5145 (J,FH) SN74LS145 (J,N,FN) (D
©
147 logic symbolt pin assignments -
e}
10-LINE DECIMAL TO , et HPRI/BCD : J,AN PACKQAGE: ‘FN,':N PA:::(AG:CS 2
4-LINE BCD PRIORITY
,-12e], 2 5 |10 s 2 4 |12 A [«
ENCODERS (3 3 6 11 3 5 13 9
. 3 K 4 7 12 2 4 6 {14 1
typical performance . 1) A 1 (9) A 5 8 13 3 5 7 15 2
) 6 16
'I:YPE POWER | DELAY 5&55 2;_11)_3 3 : :: = > 'B“’ = ;5
147 | 225mW | 10ns R 8 o vells < e s
L5147 60mW | 15ns , 4 ’ . 14 R 12 :ND ;3 :c
SN54147 (J,FH) SN74147 (UN) ) £
SN54LS147 (J,FH) SN74LS147 (J,N,FN) 8 8
9 {100 9
1 Pin numbers shown on logic symbols FONT TABLE T3 — RESULTANT DISPLAYS USING ‘143, ‘144
are for.J and N packages only. ’_' ’ :’ :' ’-, ,: ,: _' ':’ ':’
i = no Intareat connsction. =1 = | ST Sis] i=i =i
o 1 2 3 4 5 6 7 8 8
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148 logic symbolt pin assignments
8- TO 3-LINE OCTAL HPRI/BIN - J,4~ ucx;m;so 1rn.ﬂz~ PA:::(AG:
PRIORITY ENCODERS 02 o740 ot 21 2 5 [0 0 ([ 2 4 [12 Ao
typical performance 1200 ey ng a6 |n 1 3 s [13 0
4 7 122 4 6 141
TYPE | POWER [ DELAY 212 edyp 24 5 €1 |13 3 || 5 7 |15 2
g ey B o e L o B P L
LS148 60mW | 15ns A—QL—BAIZM 144 - 8 GND |16 Vccl|l 8 A2 |18 GS
SN54148 (J,FH) SN74148 {J,N) {2) 5/215 154 af——xGs 9 Al 19 EO
10. GND[ 20 v
SN541.5148 (J,FH) SN74L5148 (J,N,FN) 6 (3) ealsr216 16[ cC
7—14—’,—571217 17
1a>-ﬂA0
V18 2aptT a1
‘B ) ENa ML(G) A2
15 0 logic symbol pin assignments
1-OF-16 DATA © MUX J. N PACKAGES FH PACKAGE
G —I4 EN 1 E7 13 C 1 nc 15 nc
SELECTORS/ A(_15| ° 2 €6 |14 B 2 E7 |16 C
MULTIPLEXERS B (14) 3 E5 |15 A 3 E6 |17 8
an | G% 4a.e4 [16 e15[[ 4 €5 [ 18 A
DATA c | 6 E3 (17 E14(} 5 E4 [ 19 EiIS
TYPE TO INV FROM TOTAL DE 3 6 E2 |18 E13|| 6 €3 | 20 E14
ENABLE | POWER go &1, 7 E1 |19 _€12]| 7 £2 |21 €13
3 OuUTPUT - (7) B 8 EO [20 E11[[ 8 nc [22 nc
‘150 11 ns 18 ns 200 mW (6) 9 G 21 _E10]] 9 E1 |23 E12
€2 %5 2 o w |22 €9 [[10 €0 |24 en
E3 r 3 (10) 11 D 23 E8 (|11 G 25 E10
O SN54150 (J,FH) SN74150 (J,N) E4 — 4 o w12 onD 24 vecl[12 W {26 €9
o £5 ::2‘;_‘5 13 D27 f8
Y 6 -z s 14 GNDJ 28 Ve
c (g L
0 £8 (23) 8
-+
et ~
) E10 10
c, EN :fi— 1
5 i
o© SERLLL T
E14 i—%:—‘ 14
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 symbolf

pin assignments

J. N PACKAGES

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

1-OF-8 DATA SELECTORS/MULTIPLEXERS o) MUX FH. FN PACKAGES
3 = ~ 1 D3 [ 9 C 1 _nc [11 nc
typical performance G an EN > 52 70 & 253 2 ¢
A 0
o } S
DATA | DATA TO ) 7 -
=2
TYPE | TOINV | NON-Ny | FROM | TOTAL | C Q= Pl 8 Sh S B0 I8 O
ENABLE | POWER | D0 —— 0 6 W |14 05 116 nc 116 ne
OUTPUT| OUTPUT 01 (3} 1 (5) 7 G 15 04 7Y 17_D8
‘151A 8 ns 16 ns 22 ns [ 145 mW 8 GND[16 Vv, 8 W 5
"ALS151] 6ns 5ns | 4.5ns | 30mw]| D2 ‘_1?, |2 P~ w B R T
‘AS151 3 ns 3.5 ns 5ns [ 130 mw]| D3 e | 3 R 10 GND |20 Vec
‘LS151 11 ns 18 ns 27 ns 30 mw| D4 4 4
‘5151 4.5 ns 8 ns 9ns | 225 mW 05(1—3,—- 5
D6 ———(12) | 6
SN54151A(J,FH) SN74151A {(J.N) D7 — 7
SN54ALS151{J,FH) SN74ALS151 (N,FN)
SN54AS161(J,FH) SN74AS161 (N,FN).
SN54LS151 (J,FH) SN74LS151 (J,N.FN)
SN54S8151 (J,FH) SN74S151 (J.N.FN)
152 logic symbolf pin assignments
1-0f-8 DATA SELECTORS/MULTIPLEXERS (10 Mux J. NPACKAGES || FH. FNPACKAGES
typical performance A 0 0 1 04 8 ¢ 1 ne 11 ne
g L2 | G5 2 D3 9 B 2 D4 |12 C
DELAY TIMES PL] | > 3 D2 |10 A 3 D3 [13 B
DATA 00 (5) B 4 01 |11_D7 4 D2 |14 A
TvPe | TO NV FROM | TOTAL (@) ‘ 5 DO |12 D6 5 nc_ |15 nc
OUTPUT ENABLE | POWER D1 @ 1 (6 6_W 13 DS 6 D1 |16 D7
- D2 2 Pw— w (7 ono[14 vee]]l 7 ne 17 ne
162A 8 ns 130 mW D3 2 3 8 DO |18 D6
‘LS152] 11 ns 18 ns | 28 mW D4 (1) a 9 W _J19 D5
05 (13) s 10 GND |20 vVec
(12)
SN54152A (J,FH) o6 o 1¢
SN5418152 (J,FH) D7 ——1 7 o)
T
15 3 logic symbolt pin assignments '5
DUAL 4-LINE TO 1-LINE DATA . J. N PACKAGES FH, FN PACKAGES (D
116G | 9 2v 1 ne |11 nc
SELECTORS/MULTIPLEXERS 7 °}s S 5 TTo 2co 25 172 2v 5
typical performance B8 _11 C 3 1c3]11 2c1|[ 3 B 13 2C0 3
X 4 1C2 |12 2c2|[ 4 1c3[14 2C1
DELAY TIMES — (1 Mu 5 1C1 |13 2c3|| 5 1c2[15 2c2 -8
DATATO [ | TotaL G _‘b'e) EN 6 1coli1a A |[6 nc [16 ne s
TYPE | NON-INV Ico 0 7 1y (16 26 || 7 1c1 |17 2c3 [a W
(5) (7)
OUTRUT ENABLE | POWER 101 —{ 1 134 8 GND |16 Vvecl|l 8 1cof18 A
w21, 9 1Y _[19 2G,
‘163 14 ns 17 ns {180 mW 103 (3) 3 10 GND |20 Vce
‘ALS153 5 ns 4.5ns | 31.5mW 2B (15} '
‘AS153 | 3.5ns Sns |105mW | L., 1O
‘L153 27ns | 34ns | 90mW | ¢y L1 | oy
‘15153 | 14ns | 17ns | 31mwW| 20 12 1
‘5153 6ns | 96ns | 226 mw | 203 {2
SN541563 (J,FH) SN74153 (J,N)
SN54ALS153 (J,FH) . SN74ALS153 (N,FN)
SN54AS153 (J,FH) SN74AS153 (N,FN)
SN54L153 (J)
SN54LS153 (J,FH) SN74LS153 (J,N,FN)
SN545153 (J,FH) SN74S8153 (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 | ENABLE | TOTAL
TIME TIME |POWER

‘154 23 ns 19ns |[170 mW
‘L154 46 ns 38 ns 85 mwW
SN54154 (J,FH) SN74154 (J,N)

SN54L154 (J)

logic symbolt

{23}
{22)
c {21)

p 20

51t
G2 ———1I>x

XY

® b N =

©® 9 oo s w N

pin assignments

J. N PACKAGES

FH PACKAGE

nc

15

o

OR

al23)
(22)
{21)

D {20)

& (18)

DMUX

G219

[ TONY -] FU ¥ PN FXY XY

olvjojolsloin|=lo
~
@«

=3
»
[}
>

GND | 24 Vg,

GND

t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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155 logic symbol? pin assignments
DECODERS/DEMULTIPLEXERS 2ine to 4ine Decoder J, N PACKAGES M, FN PACKAGES
f——" | e e T e
typical performance - oo~ ivo [5 8 11 aval[ 3 78 1o ovi
ypE | SEECT [ ENABLE [ TOTAL 152l r T =-g— 1 [a_ Va2 aval[s B [1a vz
wv2 [5_1v2 13 A 5 1v3 [15_2v3
TIME | TIME |Power w_u__(::’ - ;: @) 1ys [E 118 26 |[6 o [16 n
‘165 21ns 16ns [126 mW AT, . 7 1Y0 [15 2C 7 1v2 |17 A
'Ls155A| 18ns 15ns | 30 mW B2 08 =_:9.’_ 2vo [8 GNojft1e vecfj s 1vijis zg
: L (10) g _ivo [18 2
SN54155 (J,FH) SN74155 (N} _ (a & 8 m 0 TGND |20V
SNSALS155A (4, FH) SN74LS185A, (J, N, FN) ZGJ"LH‘ Y -
, <UL N FND s us) o ) Pyt ST
" logic symbol®
logic symbol? 1dine to 4-line DMUX logic symbolt
3-line to 8-line Decoder 13) . 14ine to 8-line DMUX
A 0 .
X/Y 9
/ o‘>l9)_ 2Y0 BE 1}63 - pMUX ol (9) 2v0
(10) - r
FETIN P 222 = @) op~Z 1vo g— I T
c—alll ‘]4 3‘%) 2y3 18 G4 ST 67  ap~—"-2v3
|(15) 7 t ] (7
4 :W_ 1Yo 1l . 25 [T us) | |2 Py L/ RN
E—fz_t = Y1 apafll qv3 G—gl2 s vy
14 ]EN 6 ¥‘(?)— 12 e ® _ ,vo EME ] P S
= (14
71—t 1v3 2G ;_% 2v1 7‘¢ 1v3
~_(15) s (1)
20— 2v3
120 5y,
156 logic symbolt pin assignments
DECODERS/DEMULTIPLEXERS 2line to 4-line Dacoder 3. N PACKAGES FH, FN PACKAGES
X1y 1_1C 9 2vo[[ ¥ nc [11 nc
{open-collector outputs) ) o 2 16 [10 2vi][ 2 1c [12 2v0 (}]
typical performance o 0aQ 0 [378 w1 avzi[3 16 |13 2n =
152 ] 1o~ 1vy1 [@ va[12 ova|[ 4 & [1a _av2 5
TYPE SELECT | ENABLE | TOTAL T ENa 200p 5)_ qy2 5 1Y2 |13 A B 1v3 ] 16 2Y3 w
TIME TIME |POWER 10—”——“3, 1 300 @ _ qy3 [6 11|14 28 [ 6 nc 116 n
166 23ns | 18ns | 125 mW A @) il ® 7 _1vo |16 2€ J[ 7 1v2[17 A ot
- B2 opopB_2vo [ oNo[16 vec([® tvilte 2@ O
LS156] 33ns 26 ns 31 mW _ - 150 {10 5y, 9 1vo |18 2C =
SN54156 (J,FH) SN74156 (I,N) G feng ppobadil oy, 1o oWl v '8
SN54LS156 (J,FH) SN74LS156 (IN,FN)  zg-L1El e 3p ot oyg =
1-ine to 4-line DMUX a.
togic symbot* A3 oy o 'll?.“nlf :‘ovgtmlgmux
3-line to 8-line Decoder . 9
'BE: 1 }Gs DMUX 9)
XY - 0L o) 2Yo
00 >‘9_". 2vo DMUX o Atz ] o 10 >Wzv1
{13) (10 b, 20 P~———2v2
A3 L, 1 o9 oy, = (2) 00 10 543 ) [RET
g |2 2ol oy, 16 " G4 10 M—(:: v1 oGl 67 30w _2v3
C—ﬁt» s 30 >ﬂﬂ-2v3 1C—————t g ZQ¥“-)-—~'|V2 _E]Z 40 ﬂ.-lyo
{15} ] 40 b () v 3oP~—=—1v3g_ 2 50 b (8) w1
G N 5O LL v — (14) ::’:” 2Y0 _Iﬂt ] 6 Q‘hﬁ)_ 1Y2
79 (4) 3 2 {15) . 2Y3
&H_Z)__ 2v4
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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157 logic symbolt pin assignments
) J, N PACKAGES FH, FN PACKAGES
QUAD 2z- TO 1-LINE DATA z 05 ] o L RFACKACES | 1 N FACKAGE
SELECTORS/MULTIPLEXERS A —b"“, b —ia oS i 357
(non-inverted data outputs) @ - ,J 3 18 [11 3a [l 3 1A [13 38
A T WX @ 4 1Y |12 av || 4 1B |14 3A
typical performance N \ l——— Y [5 2a [13 a8 ][5 v [15 av
(5) 8 2B |14 4A 6 nc 18 nc
DELAY TIMES 28 <2 7y [T v 5 % [ 7 24 17 e
28 8_GND |18V 8 28 |18 4A
TYPE :QLA'JS FROM | TOTAL aa 01 @ e
ENABLE | POWER 35 L9 — 3V 70_GND |20 Vee
OUTPUT 1)
; 4A (12)
167 9ns 14 ns 160 mW e (13} b 4Y
‘ALS167 S ns 6.5 ns 39 mW
‘AS167 3.5 ns 7.5 ns 95 mW
‘L167 18 ns 27 ns 75 mW
'LS167 9ns 14 ns 49 mW
'S157 5ns 8ns 250 mW
SN54157 (4,FH) SN74157 (I N)
SN54ALS157 (J,FH) SN74ALS157 (N,FN)
SN54AS157 (J,FH) SN74AS157 {N,FN}
SN54L.157 (J)
SN54L8157 (J,FH) SN74L5157 (J,N,FN)
SN545157 (J,FH) SN745157 (J,N,FN)
3 15 8 logic symbolt pin assignments
QUAD 2- TO 1-LINE DATA J. N PACKAGES FH, FN PACKAGES
5 Qs T AB [ 9 3y ([ 1 11
SELECTORS/MULTIPLEXERS EWNE" TR TN AR MR R T
3 AB = G1
? {inverted data outputs) . ) K= 3 18 _[11 3A 3 1A |13 3B
. 2) =
typical performance T — MUX 4 1y 112 4y |14 18 [14 3A
g_ vpical pef S : e @ gy 5 2A |13 4B || 5 v |15 a4y
c DELAY TIMES an B . 6 28 [14 4A [ 6 nc |16 nc
o DATA e 2v 7 2y |15 G 7 _2A |17_48
- —_— 8 GND |16 vccl| 8 28 |18 4A
TYPE | TOINV EFROM TOTAL 3a BN ™ 9 2y |19 G
Q oupuT | ENABLE | POWER - :::: v 70 oD [ 20 Veg
= ‘ALS158 |  Bns 65ns | 11.5mW T 02 .
% ‘AS158 1.2ns 6ns 78 mW 48—
‘LS158 7 ns 12ns 24 mW
'S158 4ns 7ns 195 mW
SN54ALS158 (J,FH) SN74ALS158 (N,FN)
SN54AS158 (J,FH) SN74AS158 (N,FN)
SN541L.5158 {J,FH) SN74L5158 (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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15 9 logic symbol, ‘1591 pin assignments
4-TO 16-LINE DECODERS/ Xy w_, J.DNPACKAGES FHPAC:(AGE‘
DEMULTIPLEXERS ?9 2) ; : ;: :; ; ;° '2 "‘°1
(open-collector outputs) 29>m 2 3 2 |15 13 || 3 1 17 12
typical performance . 3Q>‘_"_3 ‘; : :: ‘; ; : :g :i
b, _(5)
SELECT | ENABLE | TOTAL LR 4 86 5 18_ Gl 6 4 20 15
TYPE N A—!L 1 5 Q‘MLS 7
TIME | 'TIME |POWER 22 ' ) 7 6 119 G2 5 |21 G
s=22l__{, 6 Qp~——6 8 7 20O 8 nc_ |22 nc
‘159 24 ns 19ns | 170 mW c (21) 4 1 ok 8 __, 9 8 21 C 9 6 23 G2
{20) b (9) ho s 22 8 10 7 J24 D
SN54159 (J,FH) SN74159 (J,N) D=——8 8 QO o 8 TRETIE FTR T8 TS
99‘&&” 12 GND |24 vec||12 8 26 8
109f 10 1310 |27 A
. (13)
19| 1 14 GND|28 Vvee
 ~ LU
T owm (18] & 130 {16) 1
G1—‘—’h EN 14 Qfp——— 14
% (19) p 159‘5 {17) 5
OR
DMUX
oot _g
1Q>E!_1
2op=i8l_2
30 4 3
4Q>.JL4
Al 1, P L
B_(Z.?J_ 0 eQ>—ﬂ_5
c.ﬂL— Gﬁ 79;@-7
DJ?E._. 3 BQMLQ 3
995_@)—9
va;.ﬂ.le
1 op~13 1 Q
129>—‘lﬂ.12 E
139>ﬂ)_13 =
St & 14Q‘E (LTI (O]
T2 18l 15 o1 1 -
‘ Q
=
-
o
[
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»Cl_v“ PACKAGES ¥H, FN PACKAGES
aﬁ___b. CT=0 1 L] 9 1 nc 11 nc
COUNTERS T (9) M1 2 CLK [10 ENT [[2 CLR [12 LOAD
{decade, direct clear) D l 3 A 1 Qp 3 CLK [13 ENT
typical performance (10) e I 4 8 [1z2 ac [|4 A |14 Gp
ENT G3 5 C |13 0g ||5 8 [15 Qqc
TYPE COUNT CLEARY TOTAL ENP_‘L— G4 6 D 14 _Qap || 6 nc |16 nc
FREQ poweR |cLk 2 csi234+ 7 ENP [15 RCO[[7 € |77 ap
- -] L s B GND [16 Vcc |[8 D |18 Qa
160 25 MHz | ASYNCL[ 305mW | , 8 Fesr— 08 B s res
"ALS160A | 40 MHz | ASYNC-L 60 mW g 4 il (13} Qg 10 GND |20 vcc
‘AS160 ASYNC-L c & T I:Z) i
"LS160A_ | 25 MHz | ASYNGL | 93mw| p & 18 LLLAPNS
SN54160 (J,FH) SN74160 (J,N) logic symbof, ‘LS160AT
SN54ALS160A (J,FH) SN74ALS160A (N,FN) TV
SN54AS160 (J,FH)  SN74AS160 (N,FN) — (1
LR ——0 CT=0
SN54LS160A (J,FH)  SN74LS160A (J,N,FN) —— (9)
{0AD —ﬁ M1
(10) M2 U8 feo
EnT ] 63 3cT=9
ENP Ga
CLK L>05/2,3,4+ lJ
A
14
Al 150 (1] 14 o
{4} (13)
B (2] ag
(5) {12)
) 3 ¢
D (8] Qp
3 161 logic symbol, 161t pin assignments
-] CTRDIV16 J, N PACKAGES FH, FN PACKAGES
SYNCHRONOUS 4-BIT & o o T e T
COUNTERS ors 2 M1 2 _ClKk_[10 ENT [[2 CLR |12 (OAD
o) (binary, direct clear) M2 (15) 3_A 11 9 3 _CLK |13 ENT
3 typical performance ENT (10 a3 13CT=15 RCO ; 2' :g gc : : :‘; gD
B C
g‘ COUNT TOTAL | ENP '—:3 G4 6 D [14 Oa |[6 nc |16 nc
6 TYPE FREQ CLEAR POWER cLK =] c5/2,3.4+ 7 _ENP |15 RCO[[7 C 17_Qg
- @ L L 8 GND |16 Vcc || 8 D 18 Qa
‘161 25 MHz ASYNC-L 305 mW A e 150 [1) A e Qa 9 ENP | 19 RCO
® "ALSI61A | 40 MHz | ASYNC.L | 60mw | B & 7] “2]’ o 16_GND[ 20 Vee
<. ‘AS161 ASYNC-L c ig 14] &
% ‘LS161A | 25 MHz | ASYNC-L [ 93mw | P (8 ap
SN54161 (J,FH) SN74161 (J,N) logic symbol, ‘LS161AT
SN54ALS161A (J,FH) SN74ALS161A (N,FN)
SNS4ASI6T (LFH)  SN74AST61 (NFN) (o ] CTROWVI®
SN54LS161A (J,FH)  SN74LS161A (J,NFN) _SLR 1o cT
LOAD M1
M2 (15)
(10) 3CT=15 RCO
ENT T— G3
ENP ——1 G4
cuk 2 beszaan
14
PR -y RPN
{4) (13)
£ 2] iz OB
¢ :m 4l o oc
[»] (8] Qp
t Pin numbers shown on logic symbols are for J and N packages only.
ne¢ —'no internal connection,
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162 logic symbol, ‘1621 pin assignments
SYNCHRONOUS 4-BIT ™ CTRDIV10 J, N PACKAGES FH, FN PACKAGES
COUNTERS ClR ——D{ 5CT=0 1 S TOAB[ T nc [91 nc
—_— (9) M1 2 ClK [10 enT |[2 T 12
(decade, synchronous clear) Loap 3 A |11 _Op ||3 CIK |13 ENT
typical performance T 3CT=9 15 pco [4 B 137 ac J[4 A |14 ap
ENT G3 5 _C_ |13 0p ||5 B |16 Oc
TYPE COUNT | = a | TOTAL ENP G4 6 D 114 0a |[6 nc J16 nc
rower | cux Eofommon | e
‘162 25 MHz | SYNC-L | 305 mW 13) hn T g, SV N
‘ALS162A | 40MHz | SYNC-L [ 60 mW g | 2 LT 10 GND |20 Vee
"AS162 SYNC-L c %_ 73] 12 o
'LS162A | 25 MHz | SYNC-L | 93mW o &) (LIPS
'S162 40 MHz | SYNC-L | 475 mW | jogic symbor, ‘LS162A, 'S162t
SN54162 (J,FH) SN74162 (J,N) CTRDIVI0
SNS4ALS162A (J,FH) SN74ALS162A (N,FN)  zrg MM s gereo
SN54AS162 (J,FH)  SN74AS162 (NFN)  rere 19) M1
SN54LS162A (J,FH)  SN74LS162A (J,N,FN) M2 )
SN545162 (J,FH) SN74S162 (J,N,FN) enr 19 a 3CT =9 f—— RCO
Enp A2 G4
CLK {2) C5/2,3,4+
‘..
a3 T aa o
1) (13)
& & 2l T2y 08
¢ @ L4l o X©
b {8] f-e—— Qp
163 logic symbol, ‘163" pin assignments
SYNCHRONOUS 4-BIT " CTRDIV16 J'CPEH PACKAGES FH. FN PACKAGES
CLR —— 5CT=0 1 9 1 nc |11 nc
COUNTERS omp 2 M1 2_CLK |10 ENT [ 2 CWR |12 [OAB
(binary, synchronous clear} M2 8 T A |11 Gp || 3 CIK |13 ENT [}
typical performance (10) 13CT=15 Rco |4 B |12 ac [[4 A ]14 Qp E
ENTF’_G3 5 C 13 Qg 5 8 15 Q¢ =1
COUNT TOTAL ENP =e——{ G4 6 D 14 Qa 8 nc |18 nc
TYPE | rrea | CBAR | powem | ok 2] csiz3ar 7 e [15 Acoll7 ¢ |17 ap o
£ s 8 GND|16 Vccl| 8 D |18 Qg -
163 25 MHz | SYNC-L | 305 mw PRRCINN oyt T4 a4 5t |75 FCO O
'ALS163A | 40 MHz | SYNC-L | 60 mW gl | 2 |03 o 10 GND |20 Vee _g
"AS163 SYNC-L o 7 % ac b1
‘LS163A |25 MHz | SYNC-L | 93 mW D —— 8) ——— Qp E
'S1 40 3 7
5163 MHz | SYNC-L | 478 mW || 0ic symbol, ‘LS163A, 5163t
SN54163 (J,FH) *SN74163 (JN) CTROIVIG
SN54ALS163A (J,FH) SNZ4ALSIE3A (INFN) g (1 nf (only
SN54AS163 (JFH)  SN74AS163 (NFN) e 19) ot
SNSALS163A (J,FH)  SN74LS163A LNFN) 020 =T
SN54S163 (J,FH) SN745163 (4,N,FN) a0 1™ serers "2 aco
ENT W_ G3
ENP -1 04
CLK ———%cf/z,a,»
3) =)
A =—115D [1] Qa
(4) (13)
& ) 21 ) o8
¢ @ 2l iy ¢
D 3) ——. ap
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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164 logic symbott pin assignments
8-BIT PARALLEL OUT J. N PACKAGES FH, FN PACKAGES
SERIAL SHIFT REGISTERS ©) SRG8 T A |8 CK[[1 ne [11 ne
{asynchronous clear) CLRE)—N R ; Z 12 E—L—R i : ::2’ g.lL:;
CLK [T 2 A E
typical performance " 2 7 0 |11 OF 2 0a |14 O
A & {3 5 Q 12 Q 5 nc |15 nc
AL c s
Tvee | SHFT f:]'_A ASYNC | TOTAL g 12 I’D QA e—a5 1730, 6 05 176 oF
FREQ CLEAR | POWER - W) g [7 oNO[18 Vec|[7 e [17 e
INPUT [ 8 ac |18 Qo
‘164 25 MHz | GATED D LOW 167 mW (6) c 9 Gp (18 ap
‘ALS164 GATED D | LOW 10 Qp . [["0 GND |20 Veg
‘L1864 | 12 MHz | GATED D LOW 84 mW (1) Qe
‘L5164 | 25 MHz |GATEDD | LOW | 80 mW 7 OF
SN54164 (J,FH) SN74164 (JN) 3 o6
SN54ALS164 (J,FH) SN74ALS164 (N,FN) QH
SN54L164 (J)
SN54LS164 (J,FH) SN74LS164 (JN,FN)
165 logic symbol® pin assignments
SRG8
8-8BIT SHIFT REGISTERS — (1) J. N PACKAGES FH, FN PACKAGES
R SH/LD G1 [SHIFT] T SB[ 8 a T e 11 ne
(parallel-load with complementary outputs) _E 2 [LOAD] PR o s:R T sis T2 o
H
cumn BB c 3 € 1 A 3 CLK 13 SER
typical performance ok 21, - 3 F 12 B T E 4 A
r 5 G 13 C 5 F 15 B
TYPE SHIFT SDE:::L ASYNC TOTAL SER %:‘T-—‘ 3D 8 H 14 0O 6 nc 16 nc
FREQ CLEAR | POWER LA P 7 On 15 CLKINH[[7 G 17_C
INPUT B (12) 20 8  GND 16 Vce 8 H 18_D
‘165 | 25 MHz D NONE [ 210 mW ¢ 9 On 19 CLKINH
3 "ALS166 o 14 10_GNo ] 20 Ve
'LS165 | 35 MHz D NONE | 105 mW PEY
SN54165 (J,FH) "SN74165 (J.N) P e
v SN54ALS165 (J,FH) SN74ALS165 (N,FN) s (5)
- SN54LS165 (J,FH) SN741LS165 (J.N,FN) (9)
] w8 [t g
Q. ~———ay
=
2 166 logic symbol pin assignments
) 8:BIT SHIFT REGISTERS SRG8 J, N PACKAGES FH, FN PACKAGES
c {parallel/serial input; serial output) R 2 R 1 SER S CLR 1 nc 1M ne
E typical performance suip Y% M1 [SHIFT] 2 A 10 E 2 SER 12 CIR
3 8 1 ¥ 3 A 13 E
° sHiFr | SEAL | asvne | ToTat [cuk i 2 ":f TN — s e G
TYPE ' DATA TN - can—] s D 13 0Oy 5 ¢ 15 ¢
FREQ CLEAR POWER CLK ] rj 6 CLKINH[{14 H 6 nc 16 nc
INPUT > o 7_CLK 15 SWID|| 7 D 17Oy
‘166 | 20 MHz D LOW | 360 mW SER 1,30 B GND |16 Vcc 8 CLKINH| 18 _H
"ALS166 D Low a2 23D 5 CiK_ |15 _SHAD
‘LS166A | 35 MHz D LOW [110 mW g 3 230 10_GND |20 Vcc
~ 4,
SN54166 (J,FH) SN74166 (J,N) c
SN54ALS166 {J,FH)  SN74ALS166 (N,FN) p &
SN54LS166A (J,FH)  SN74LS166A {J,N,FN) e Lo
L] .
G (12)
(14) (13)
H l——— oy
1 Pin numbers shown on logic symbols are for J and N packages only.
nc —no internal connection.
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167 logic s_ymhol1 N pin assignments
Pf
SYNCHRONOUS DECADE [ £ ] . J. N PACKAGES FH PACKAGE
LK {9) P> 5(f] 1 _nc 9 CLK 1 _nc 11 nc
RATE MULTIPLIERS c 2 B2 10 STRB 2 nc 12 CLK
& - 3 83 11_ENn 3 82 13_sThB
10} o] SET- UNITY/ i
STROBE ) &Z 4 109 12 CcAS 4 B3 14 ENin
ENABLE———L>{ g5 ®) SET- UNITY/
uniTY/cas—12lesd vg sF——v 5z 13 CR OIS q09 |5 cas
cLrR—Jer-0 [0 6 Y 14_ 80 6 nc 16__nc
typical performance seT-r0.9-4 cT=0 5CT=9 [P~—"—ENABLE [ fNour [ 15 61 7z 17_ClR
o4 8 _GND | 16 vVcc 8 v 18 BO
COUNT TOTAL 0 9 ENout [ 19 BI
(s) |-
TYPEl cea | CEAR |powen m—2 a9 70 ono |20 Voo
"167 |25 MHz|ASYNC.H | 270 mw | B2 ¢ [RATE]
p3—SJcosa
SN54167 (J,FH) SN74167 (J,N)
163 logic symbott pin assignments
4-BIT UP/DOWN SYNCHRO- (9 CTRDIV10 J. ND_MCKAGES FH, FN PACKAGES
LOAD! [M1 [LOADI 1 U/ 9 LOAD[ 1 nc 11 nc
NOUS COUNTERS _tmz [COUNT] 2 ClK |10 ENT {{2 uD |12 (OAD
{decade) uis (1 M3 [UP] (15 3 A (11 Qp ||3 Cik|13 ENT
typical performance Ma (Down] 3,5CT=9:—WG 4°B_|12 ac {|[4 A |14 qp
COUNT | TOTAL 0 45CT=0 —_—fie2 117 S
TYPE m‘rm G5 6 O 14 Qp 6 nc |16 nc
FREQ POWER m_(.sz.‘Gs 7 ENP |16 RCO || 7 C 17 Qg
‘ALS168A | 40 MHz | 75 mwW CLK—I———->2,3,5,Wc7 8 GNOj16 Vec : 2 ’Z sc_o
'AS168 i 2456~ e 0 G’:«:} ;o Vee
'S168 | 40 MHz | 500 mW PR IS ry o T 13 oa
(4) o as o
SN54ALS168A (J,FH} SN74ALS168A (N,FN) c {5) 1al (12) Q
SN54AS168 (J,FH) SN74AS168 (N,FN) {6 (11) ¢
- D [8] b———0p
SN545168 (J,FH) SN74S168 (J,N,FN} ()]
8
=3
16 9 logic symbolt pin assignments (&
R
4-BIT UP/DOWN SYNCHRO- @ CTRDIV16 1 J.u r/«DMCK:cssA 1m.nznm:::mc'::s o
NOUS COUNTERS LoA M1 (LoAD] 2 CiK.| 10 ENT || 2 U |12 L0AD =3
M2 [COUNT] =]
binary) (1 3 A 11 _Qp || 3 CLK |13 ENT
(binary
ufd M3 [UP] U5 =5 % 6 |12 oc |[4 A |14 Gp o
i = -
typical performance o= e 00wN] 3,';5:;712 5 ¢ |13 Op [[5 B |15 dc o
COUNT | TOTAL ENT——DE™ G5 - 5 D |14 Qa ||6 nc |16 nc
TYPE s (7)o 7 _ENP |15 RCO |7 C |17 _Q
FREQ | POWER ENP 15— 96 8 GND| 16 Vec|l8 D |18 ui
'ALS169A | 40 MHz | 75mwW C'—"t 235.6+/C7 9 iV |13 RGO
"AS169 P2.4.5.6— d 0 GND | 20 Ve
3 14
'LS1698B 35 MHz | 140 mW A @ 1,70 [1] —WQA
'S169 40 MHz | 500 mW B [2) ——0p
c {5) 1al (12) ac
SN54ALS169A (J,FH) SN74ALS169A (N,FN) p {6) r @ {1 op
SN54AS169 (J,FH) SN74AS169 (N,FN)
SNB4LS169B (J,FH) SN74LS1698B (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 connsction.
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170 togic symbolt pin assignments
4-BY-4 REGISTER FILES J. '; PACKSAGZSZ 1‘"‘ N "“f:“GEs
ical . 17 D nc nc
typical parformance RAM 4x4 Z D3 (10 at [{2 b2 (12 Q2
TYPE WALQ 0 3 D4 |11 Gg 3 03 [13 Q1
TYPE OF ADDRESS| POWER ws (13) 1 1A§ 4 Rg |12 Gw || 4 D4 |14 Gg
TIME PER BIT (5) 0 5 Ra [13 Wg 5 Rg |15 Gw
QUTPUT RA ] nl 6 04 |14 Wa||6 nc |16 nc
‘170 0-C 30 ns 40 mW Rg 2 1 3 7 Q3 |16 D1 || 7 Ra (17 Wg
‘ts170] o€ | 27ns | 78mw Bw iy ] S8 TWRITE] B _CNDJ16 veeild a4 118 Wa
Gr ——>1 EN [READ] 9 Q3 |19 D1
SN54170 {J,FH) SN74170 (4,N) ns o) 0 GND |20 Voe
SN54LS170 (J,FH) SN74LS170 (J,N,FN) o1 =5 ALl AQp— - a1
D2 | Q2
D3 12) ——[7) Q3
os 2] © as
m logic symbot? pin assignments:
QUAD D-TYPE FLIP-FLOPS WITH CLEAR CLR -%b R J. N PACKAGES FH. FN PACKAGES
* Double-Rail Outputs Lk —Bc R ELEAE KL M
* Buffered Clock and Clear inputs (1a) 1 L (15) 10 3 20 |11 4D 3 20 [13 4
* Individual Data Inputs to Each Flip-Flo D ——1 [ 4 20 |12 Clkjj4 20 |14 4D
P p-riop o S g o RN | R T R
typical performance @) (3) 206 32 [14 10 |[6 ne |16 nc
POWER DELAY TIMES | 2D ———f (2) =17 33 [15 1a 7 30 |17 CIR
3 TYPE FREQ PER F-F SETUP | HOLD ﬁ 20 8 GNDl 16 Vgeli 8 3a (18 1D
"LS171 | 30 MHz | 17.6 mW | 20 nsl | 5 ns! R — - 3¢ 2 1w 1a
- 30 . () 55 ([0 _onp[20 vee
? 1 Rising edge of clock pulse 11) ___(m 4Q For chip carrier information,
o 4D ——— 9) .= contact the factory.
Q. |SNS4LS171 (JFH)  SN74LS171 (J,NFN) o~ 40
=
0
-+
£,
Q.
(] - ,
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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172 logic symbolt pin assignments
16-BIT REGISTER FILES @ RAM 8x2 J. N PACKAGES
typical performance W0 ———= 0 11w 13 2Qp
w1 (k1) ,Ag 2 1WO0 14 1Qp
TYPE ' (23) 7 3 1GW | 15 1GR
ADDRESS | POWER 1 2
TYPE |ORG| OF w2 =0 2 708 | 16 IR
TIME |PERBIT | 1RO 0 s TG
ouTPUT R1 (8) 2A = 6 CLK 18 2WI/R1
‘172 {8x2 | 3State | 33ns | 35mW | o 0 |, B R
. SN74172 (UN) W (3) o~ ca 8 1R1 20 2GW
, —  (15), 9 1RO 21 2DA
1GR ~——D> EN6
a7 70 10 | 22 1DA
2W/R0 e ] 0 o 11 20g | 23 1W2
2W/R1 3A = 72 _GND | 24 Ve
2wz 221, 7
26w 29l o5
2GR ..U.@lb. EN7
crock 48 bcg
| L
14)
DA %:l)b 1A48D  2A6Y (14) 10A
2DA ——I13a 58D  3A7 v&“—al»zm
18 L eFRze0 2asvpE—ad 108
08 Blesdsasep  3a7 gt 208

173 logic symbol, *173t pin assignments

4'BIT D-TYPE REGISTERS crii® g J. N PACKAGES FH, FN PACKAGES
[Tk N : ™ 9 &) ne 11 _ne
N2 & [EN N_|10 G2 M |12 Gt

[GMENN ry 10 | 114D N |13 &2
ASYNC | TOTAL G2 100 - 1 20 |12 3D 1Q |14 4D

3a 13 2D 20 15 30
CLEAR | POWER CLK n 3 4Q | 14 1D nc 16 nc
‘173 |25 MHz| HIGH | 250 mW Clk 115 CLA 3Q |17 20
118 __= 3)
'LS173A [50 MHz| HIGH | 85 mw 20331 (a)

GND| 18 Ve 40 (18 1D

CLK { 19 CtR
SN54173 (J,FH) SN74173 (J,N) 3p.12) (5) 30
SN54LS173A (J,FH)} SN74LS173A (J,N,FN) 4p_(11) 6 _sq

{3-state outputs)
typical performance

o

TYPE | FREQ

L3 EN] - FE] IFN XY FRY

1

olo|aiviolal sjwln]-

GND] 20 Vce

logic symbol, ‘LS173At
cLri18 __fm
w1
T L
G149~
G210 ) ¢
cik b

r
10&_ 10 3 v
. T

ap_(12) 1 65 a0

a0 1) 640

Product Guide

-4

T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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174 logic symbolt pin assignments
HEX D-TYPE FLIP-ELOPS am 2 R J. N PACKAGES FH, FN PACKAGES
. ) ok 2 c1 T CR] 9 ak|[ 1 nc |11 _ne
(single-rail outputs, common - @ 776 196 40 || 2 &R 77 oK
direct clear) i —— 1D | 1 [3 10 [11 4D 3 1a |13 4Q
typical performance 20 4 |__15) o [# 20 [12 50 [[4 0 [14 4D
: (6) (7) 3o | 529 [13 50 5 20 |15 sQ
POWER DELAY TIMES 11 (10) 6 30 |14 6D 6 nc |16 nc
TYPE FREQ 4Q
PER F-F | SETUP | HOLD 113) 112) 7 3a J15 6a ] 7 20 |17 SO
- 5D ) 5 SQ 8 GND |16 Vcc|[ 8 3D |18 6D
174 35 MHz 38 mW. | 20 nst | 5 nst 6D 6Q 3 30 |19 6a
‘ALS174 | 80MHz | 6.7 mW | 15 ns! | O nst [[70 GND[ 20 vce
‘AS174 | 175 MHz 38 mW
‘LS174 40 MHz [10.6 mW | 20 nst | 5 nst
‘S174 110 MH2 75 mW 5 nst | 3 nst
t Rising edge of clock pulse
SN54174 (J,FH) SN74174 (J.N)
SNG54ALS174 (J,FH) SN74ALS174 (N,FN)
SN54AS174 (J,FH) SN74AS174 (N,FN)
SN54LS174 (J,FH) SN74LS174 (J,N,FN)
SN545174 (J,FH) SN74S174 (J.N,EN)
175 logic symbolt pin assignments
QUAD D-TYPE FLIP-FLOPS o R J. N PACKAGES FH, FN PACKAGES
{complementary outputs, cLk 19 c1 T CR| 9 CK{] 1 nc J11 nc
common direct clear) @ 2 1a [10 30 2 CR[12 clk
P 5 e el e
10
POWER DELAY TIMES (7} 5 20 {13 4D § 1D [15 3D
(5) 20
] ™ | eenrr [sevue [ How] ® e e S | o A
‘175 35MHz | 38 mW [20nst | Snst] __:_1’.‘;’_]’. 3a [ awolie vee[[ s 2o Tie o8
‘ALS175| BOMHz [ 7.5 mW | 15 nst | O nst ﬁ 30 9 20 [19 aa
‘AS175 | 175 MHz 41 mW (13) —— 40 10 GND[20 Vcc
40— . 14 =
‘LS175 40 MHz [10.6 mW | 20 ns! | ‘5 nst 4Q
‘S175 110 MHz 75 mW 5nst | 3nst
{ 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) SN74LS175 (J.N,FN}
SN54S175 (J,FH) SN74S175 (J,N,FN}
A
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, 1761

pin assignments

PRESETTABLE DECADE/ TR J. N PACKAGES FH PACKAGE
BIQUINARY COUNTERS ToAp-1e=4c1 1 ToAD[ 8 ctki[[ 1 ne |11 ne
- 3l oreo 2 oc |9 o || 2 LOAD|12 cLKk1
typical performance CLR 3 ¢ 08 3 Q |13 o8
T A |11 © 7 Cc |48
COUNT TOTAL - 5 ox 12 a5 [[5 me |75 me
Y CLEAR DIvV2 =
TYPE FREQ POWER K18l s 4 5 6 CLK2[13 CR|{|6 A 16 D
| = 7
176 | 35 MHz| LOW [ 150 mW RIS A o [ Yecll 7 o 1 a
SN54176 (J,FH) SN74176 {J,N} 9 Cik2[19 CIR
DIV5 10_GND | 20 Vce
CLKZ(—G’>>+ ©
(10) 0 Qp
g————0 (2)
3 cr
hm— 1cT (12) o
D
o I, R
177 logic symbol, 77t pin assignments
PRESETTABLE BINARY prem J. N PACKAGES FHPACKAGE
COUNTERS oAbl ey 1 LOAD| 8 CLKY]| 1 nc ]11 nc
- 2 Q 9 q 2 LOAD| 12 CLK}
typical performance H (13 =0 2 Cc = BB oo o
TYPE COUNT CLEAR TOTAL = — 4 A 11 0 4 C 12 B
FREQ POWER @ DIvZ 5 Qa (12 Ql 5 nc 15 nc
177 | 35 MHz| LOW | 150 mW RSN S ) © Clk2|13 CIRIIS A j16 ©
@ aa 7 GND |14 vgc|| 7 me |17 nc
SN54177 (J,FH) SN74177 (4,N) A 1D ‘ 50, {78 o
S Ck2[19 CLR
(6) DIV 10 GND [20 vee
CLK2—2Dnb @
8 (10} o 0‘—(;— B
3 €19 ——ac o
© (11) b 2 (2 Q B
°
178 togic symbol T pin assignments =]
4BIT UNIVERSAL e 3N PACKAGES FHPACKAGE 'g
SHIFT REGISTER SHIET (11 M1 [ 8 Qc 1 nc [11 nc -
typical performance (9} 2 A 9 LOADII2 B [12 Qc o
ypica' p LoAD o] M2 3 SER {70 Gp ||3 A |13 LoAD
SERIAL - C3/1—
SHIET AsvNe |ToTAL cLK EL 3 Qs |17 SHFT[|4 SER |14 op
TYPE DATA (3) 5 CLK |12 D 5 nc [15 nc
FREQ N CLEAR [POWER SER " 1.3D (C)] aa B Qg |13 C 6 Qp |16 SHIFT
INPUT A L2 7,230 7 GND [14 Voo || 7 re |17 e
178 [25MHz| D | NONE [230 mw P ey 1€ og g Ck [18 D
SN54178 (J,EH) "SN74178 (J,N) c 13 @ 5. 9 G |15 <
p 12 | (100 ap 0 GND[20 Vcc
1 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 . SRGA S Neackages [ FapacKace
CLR r~I R c nc nc
SHIFT REGISTERS LR (13) 2 B8 |10 toapf2 CR|12 o¢
(direct clear; Qp com- SHIFT 10} M 3 A 11 _0p {3 B 13 LOAD
. LOAD — M2 4 SER |12 Qp (|4 A 14 Qp
plemerlltarvfoutpu(s) cLKﬂ-h c3/ 1 § Qp |13 SHIFT][ 5 SER |15 Qp
typical performance L 6 CLK |14 D 6 nc 16 nc
SERIAL SER a) 1.30 (5 ap |7 Qa5 ¢ 7 Qp |17 SHFT
vpe [SHFT [Toara |ASYNC [TOTAL a2 17230 o 8 GND|16 Vec |[8 CK[18 ©
FREQ CLEAR |POWER 8 2530 —— S Qs |15 ©
INPUT ¢ {15} (9) ac 10 GND | 20 Vcc
‘179 [25MHz| D Low [230mw aa &00
D —— (12)
SN54179 (J,FH) SN74179 (4,N) Jp
180 logic symbol® pin assignments
3 . N PACKAGES FH PACKAGE
9-BIT ODD/EVEN PARITY EVEN @ G3 - GJ N PA KBAEA _* AcE_
GENERATORS/CHECKERS oob L4 7w 5 e 76 [ a
" = 3 EVEN 10 C 3 H 13 B
typical performance (8) 2k 4 00D 11 D 4 EVEN |14 C
TYPE | POWER | DELAY AT 4 (5) z 5 TEVEN [12 E 5 nc 5 nc
; B ——— — 6 300D | 13 F 6 00D 16 D
180 | 170 mW | 35ns {10) 3 EVEN 7 GND | 14 Veo 7 nc 17 _nc
c 8 IEVEN 18 E
SN54180 {J,FH) SN74180 (J,N} b (11) s 2000 9 F
E 02 | - [T70 G&ND 20 Vce
BRI 3 6z
; (1) a obDD
T |
. 181 logic symbolt pin assignments
I |ariTHmeTic Logic uniTs/ 8 ALU O O | SN £
O |Funcrion ceEneErATORS S ° 7 Fo | 14 A8 [z ®0 [0
(5) b (15) = 3 s3 15 P 3RO 17_A=B
Q. ; ; ; $1— (0...15)¢cpP 4
c {16 arithmetic operations, @ B 4 sz 16 Cnsa || & 53 18 P
16 logic functions) s2——] m (0...15) ce =) &= 5 st 7§ s 52 19 Cnea
Q N (3) 31 (14) § S0 1863 6 51 20_G
Lo typical performance S3———— 6 (P=Q) OF——— A=B [7 ¢, 19 A3 750 21 B3
o (8) {16) 8 M 20_B2 8 _nc 22 _nc
TYPE CARRY | ADD | TOTAL M——1 4 (0...15) co Cntd [5 15 21_A2 s C 23_ A3
c (7) o F1 22 B 10 M 2462
<. TIME | TIME |POWER | ¢ o S B T IR
% ‘181 125ns | 24 ns | 455 mW — 2 GND | 24 Voo |12 1 2661
g ¥
'AS181A|  6ns | 5ns [675mW | g (217 (9 o T
‘Ls181 16 ns 24ns | 102 mW Bo (1) o [ Fo
'S181 7ns | 11 ns | 600 mW 51423 . .
SN54181 (J,FH) SN74181 (J,N) p22ed 121 ——TF1
SN54AS181A (J,FH) SN74AS181A (N,FN) 1)
SN541L.5181 (J,FH) SN74LS181 (J,N,FN) A2 P (al . (11) E2
SN54S181 (4,FH)  SN745181 (UN,FN)  B2-42%esdg
{19)
A3——>p (13)
- 8 &._."
gad18lely (8] —F3
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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18 2 logic symbolst pin assignments
)
LOOK-AHEAD CARRY . cPG J. N PACKAGES FH, FN PACKAGES
GENERATORS cn 3 g coo |12 Carx L7 E" i z S
- n+2
typical performance Po 8~ cpo ¢ 3 GO M Casy || 3 B (N
CARRY G608 ~Jcco co1 ™ I 12 Cpax 2 GO 14 Cnsy
TYPE | POWER | rime i bl e o T L
182 180mW | 13ns g1 LGt 7 15 P2 7 63 [ 17 Co
P2 _15) o .p 8 GND 16V 8 _P3 18__G2
‘AS182[ 100 mW 5ns tzmbcpz * T 5 F2
's182 | 260mW |  7ns G2 == 062 "o ~ 0 GND | 10 Vec
p3_16) ~ [ cp3 cap=""73
SN54182 (J,FH) SN74182 (JN) 835 ~Jdcaa
SN54AS182 {(J,FH) SN74AS182 (N,FN)
SN54S182 (J,FH)  SN74S182 (J,N,FN) oR
CPG
121 >
Co 113) |29 ; uz o
124483
5o _(4) 344 (1)
o 4 r G2/210 1 Crty
Go 81 23 124545 = '
B2 g s L O,
G125 71
P2 115k g6 10468
G2 14k.] 5, 34684 =1
P3 (G): 68 5.;5,:- {10) G
G3 Bley 20 ‘st
Q
2
=]
183 ' logic symbolt pin assignments -
Q
v . KAGE: FH, FN PACKAGES
DUAL CARRYSAVE 1Ai_p = (6) 1 1:“”‘086282 1 nc 11 nc :
FULL ADDERS L T T e 7 A |12 2 ©
typical performance 1B _lg 3 18 10 2Cn+1|| 3 nc 13 nc 9
4 1C, 11 2Cq 4 18 14 2Cn41
Type | CARRY | ADD [ POWER o _& cof—EiCp [T G 127 28 5 _no 5 nc o
TIME | TIME | PER BIT n ci 6 1z 13 2A 5 T, |16 2C,
‘H183 | 1ins | 11ns] 110mwW 7 GND '8 Vee H 7 e 17 ne
(13) 8 1Cns+1 |18 28
‘LS183 | 15ns 15ns | 23 mw 2A———— : ® - 5 % 19 2A
SN54H183 (J,FH) SN74H183 (JN) 512 0 GND |20 Vec
SN54LS183 (J,FH) SN74L5183 (J,N,FN} (10}
24 (1) 2 _2Cnes
T Pin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection, -
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184 logic symbolist pin assignments
VERSION 1 7, N PACKAGES FH PACKAGE
CODE CONVERTERS > 1 Y1 5 V8 1 nc 11 nc
(BCD to binary) 2 y2 |10 A 2 Y1 [12 v8
typical performance BCD/BIN 3 v3 |11 8 3 vz |13 A
= 1015) 1= 4 vya |12 C 4 Y3 |14 B
TYPE | POWER | DELAY e BeN TNV Tis ¢
‘184 {280 mW | 25ns 6 Y6 |14 E 6 nc |16 nc
(10} {1} 7 _v7 |15 G |[7 vs {17 D
SN54184 (J,FH) SN74184 (J,N) ot 2/Gx 29 Yi
g . % 8 GND 16V, 8 Y6 |18 E
R L R a0 Z’, vz | emrr e
c 8 VBQ_IA) v3 [ BINARY 10 GND |20 vcc
oG 160 & Y4
{D&. 10 20 vs
MSD E (‘!4]’ 20 .
S1E__ ve
SEE VERSIONS o (7) Y7
. 2AND3 ol® _vs
VERSION 2 VERSION 3
> >
L L
[BCD/BCD 9'S COMP] [BCD/BCD 10°s comP)
A
5|02 Jen A N T § 05 ol 7en X/
A_J0o] o, 5 A ‘::’) 1 3/ar7/8 @ —L6L_ vg | BeD
1) . BCD s _1, 10's
B 2 y BCD (U]
B0 ¢ ua], 23R — v 0I5 cf2 _J, 3/ars/6 © Y7 | come
p__03], ool 1 com D—%— 8 12Q B g
(ow) £ 14 o o >9c3) (HIGH) E —eed 1 >9G54+
3 o3 (1) vi [ —“’—v1
@, o2 v,
SEEVERSION1 &[() o SEEVERSION1 O |—Bl_v3
o (o] L Y4 Q . Y4
- Py K o—8L vs
=}
Q.
c
(2]
~+
£,
Q.
(1]
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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18 5 logic symbulf pin assignments
CODE CONVERTERS J, N PACKAGES FH PACKAGE
; BIN/BCD 1 Yl [ 9 v8 [[ 1 nc [11 nc
(binary to BCD) Pl L2 P P 2 v2 |10 A 2 Y1 |12 _v8
typical performance - 3 vy3 |nn 8 3 Y2 |13 A
4 Y4 |12 C 4 V3 |14 B
TYPE | POWER | DELAY o b, 5 vs |13 © 5 va |15 ¢
‘185A | 280 mW | 25ns _ o k2, Lsp |6 Y6 [14 E 6 nc [16 nc
SN54185A (J,FH) SN74185A (J,N) 0l 13) 7 vz {15 6 Q7 Y8 117 D
A ) 2 8o Y3 8 GND |16 vecl|{ 8 v6 [18 E
6BIT B 4 ) s v7 J1s &
pivary | c-l121g 10Q N 70 GND |20 Voo
b (13} 16 200 p—==——1v5 MsD
ea | wo v
oo Iy
e O {9) v8
187 logic symbolt pin assignments
1024-BIT READ-ONLY ; ‘) ROM 256 X 4 J. N PACKAGES FH PACKAGE
A0_(8! 1_A6 | 9 Q4 [[ 1 nc Ji1 nc
MEMOR_'ES a1_18) 0 2 A5 |10 a3 || 2 A6 |12 a4
(256 4-bit words; open- AZT 3 A4 |11 Q2 3 AS |13 Q3
collector outputs) —_— . 4 A3 |12 a1 || 4 A4 |14 a2
A3_4) Aol12 o 5 A0 |13 51 5 A3 |15 Q1
typical performance A4_(3) Azl agltl a2 6 A1 |14 32 || 6 nc |16 nc
ACCESS TIMES As 2] Aol 10l a3 7 A2 115 A7 ]l 7 Ao j17 S
a6 Aol 19 as 8 GND|16 vcc|| 8 A1 |18 32
tvee | ™ | \bpRess a7 51| > A2 10 A7
SELECT “T 10 GND [20 Vcc
§ &
‘187 | 20ns 40ns §2_014) IEN
SN54187 (J,FH)  SN74187 (J,N)
18 9 logic symbolt pin assignments
64-B1T RANDOM-ACCESS “ RAM 16 X 4 2. N PACKAGES FH, FN PACKAGES
AD ° 1 A0 [ 9 @3 || 1 nc [11 nc
MEMORIES POPLLY) o 2 5§ |10 D3 || 2 A0 |i2 Q3
(16 4-bit words; three- a2 14 Az 3 AW |11 Q4 || 3 T [13 o3
state outputs) (13) 4 D1 [12 D4 4 RW |12 Q4
tvpical perf A3Z——— 3 5 Q1 |13 A3 |[[ 5 D1 |15 Da
ypical performance s :3’) G1 6 D2 |14 A2 [[ 6 nc |16 nc
Type |ADDRESS [ENABLE [ POWER R/W—t; 1EN [READ] 7 Gz |15 a1 ]]7 Q1 [17 A3
TIME TIME |PERBIT 1C2 [WRITE] 8 oW ]1e Vec S s a2
19 _Aj
‘LS189A 50 ns 35ns 2.7 mW 144 A 2D .Aé- 5 54 10 GND (20 vgc
‘S189B 25 ns 12ns 5.9 mW D28 T &5,
(10) 9
SN54LS189A (J,FH}  SN74LS189A (J,N,FN) D3 12 >:1—:, Q3
SN5481898B (J,FH) SN745189B (J,N,FN) D4 Qs
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, ‘LS1901 pin assignments
CTRDIV10
SYNCHRONOUS UP/DOWN FEN (4} 61 J, N PACKAGES FH, FN PACKAGES
COUNTERS (5) (12) 1 8 8 D 1 nc 11 nc
p/U M2 [DOWN] 2(CT=0)26 j—MAxl 2 0g (10 C 2 B 12 D
(BCD) e M3[UP] 3(CT=9)26 MIN 3G |11 ToAD 3 s |13 ¢
typical performance CLK 1,2-11.3+ 4 CTEN|12_ MAX/MIN|| 4 Qa 414 LOAD
ca 614F (13) fco |5 0T |13 RCO 5 CIEN|15  MAX/MIN
COUNT TOTAL | —— (11) o5 o 6 Qc |14 CiK 6 nc |16 nc
TYPE FREQ POWER LR {15} F———: (3) ; gzo :: C L
‘190 | 20 MHz | 325 mW A=r—150 IS < - 33 T
‘ALS190 | 35MHz 60 mW o 12] - & 0B [[10 GND |20 Voc
L5190 | 20 MHz | 100 mW "o :‘; o o¢
8 Qp
SN54190 (J,FH) SN74190 {J,N)
SN54ALS190 (J,FHY SN74ALS190 (N,FN) . )
SNE4LS190 (JFH)  SN74LS190 (JN,FN) logic symbol, "ALS190t
@ CTRDIV10
CTEN= = S? 12
p/U; M2 [DOWN]  2(CT=0)26 j—MAXIMIN
aM3 Ll 3(CT=9)26
cLK > 1,2-11.3+ 3
Ga 614 rco
roAp-lesdcs
m
A ::)5' 5D (1] 3 aa
8 (10 21 l:) s
¢ (9)| 1l ((7: ac
D (8] Qp
3 191 logic symbol,’191, 'LS1911 pin assignments
SYNCHRONOUS UP/DOWN (4 CTRDIV16 . BJ: N Pﬂ:KA;SES FH, FN PACKAGES
STER [ 1 nc 11 _nc
o COUNTERS CTDE/g 3 ‘szDOWNl 2 P maxy |28 110 28 112D
- (binary) I M {CT~01Z6 j_Mﬁl 3 _Qp |11 _LOAD 3 0g |13 _C
o e M3[up) 3(CT=15)Z6 4 CTEN|12 MAX/MIN]| 4 Ga |14 LOAD
o CLK—t:Lz—/L:n 5 D/U [13 RCO 5 CTEN| 15 MAX/IMIN
c Ga 614 o 6 _oc_ [14_CLK 6 nc |16 nc
0 57D Mpedes 7 O0p [15 A 7 DU |17 RCO
~ 15 - ‘J 8 GND [18 Vcc 8 Qc |18 CLK
n] A ‘(1)‘-‘50 () T —laa S Qo 119 A
c ) [ 12 (:) o 70 GND |20 Vce
g ara — o %
Py o2 181 ap
typical performance
logic symbol, ‘ALS191t
TYPE COUNT TOTAL
FREQ ' | POWER W CTRDIV1G
191 20 MHz_| 325 mW CTDEIS—‘SI'; 312 [DOWN]  2(CT=0)26 j“aMAleIN
‘ALS191 | 35 MHz 60 mW ‘ M3[UP ]
'LS191 | 20 MHz | 90 mW (13 we | seTe
CLK—E>‘I,2-—/1,3+ "3
SN54191 (J,FH) SN74191 (J.N) an G4 6,1,4 P=——RCO
SN54ALS191 (J,FH) SN74ALS191 (N,FN) LOAD——E>{C5 -
SN54LS191 (J, 4 N, _—
(J.FH) SN74LS191 (J,N,FN) A {15) ey T {3) aa
(1) (2)
{10} L2] {6) ot
c—g— [4] o [
p-2 81 ap
t Pin numbers shown on logic symbols are for J and N packages only. :
nc — no internal connection.
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192 ’ logic symholf pin assignments
SYNCHRONOUS UP/DOWN CTRDIV10 - ;. N PACKgAGEDS i F}:;FN pA:::(Ac:cs
DUAL CLOCK COUNTERS " et er=o0 7 o5 [0 ¢ > 5 |17 o
{BCD with clear) up P 2+ - k. (12) = 3 Qs |11 LOAD |3 0 [13 C
1CT=9 co
| 51 % DOWN |12 CO 4 a, |14 LOAD
typical performance DOWN (4) - 3 — 5 0P 13 B0 5 DOWN]15 O
COUNT | TOTAL 2cT=0~——80 6 Oc_ [14 CIR _[[6 nc_ |16 nc
TYPE — (11 G2 7 Qp 15 A 7 UP 17 BO
FREQ POWER LOAD—>4C3 8 GND |18 Vco 8 ac 18 CLR
‘4192 | 25 MHz [ 325 mW us) gk - 0w, 5 G |19 A
- A 30 ol g 0A 70 GND |20 Vec
ALS192 | 40MHz | 50 mW sl @ o,
‘L192 3MHz | 42mW ctio | al { ® o
‘L5192 | 25 MHz | 85 mW o9 | ol N
SN54192 (J,FH) SN74192 (J,N)
SN54L192 (J)
SN5415192 (J,FH) SN74LS192 (J,N,FN)
SNB4ALS192 (J,FH) SN74ALS192 (N,FN)
193 logic symbolt pin assignments
SYNCHRONOUS UP/DOWN STROTVTS !
. N PACKAGES FH, FN PACKAGES
DUAL CLOCK COUNTERS (1 e e s
CLR cT=0 nc 11 nc
(binary with clear) (5) 2 Qg 10 C 2 B 12 0
up P 2+ T b 12) =5 NI 3
typical performance 51 1CT=15 co : gSWN :; :%A < QB = fom
(4) A
COUNT TOTAL DOWN > 1— - (13) = § UP 13 80 5 DOWN|156 Ca
TYPE FREQ POWER :“E G2 €70 B8O 6 Oc__ |14 CR |6 nc |16 nc
- Toas e cs 7 ap. |15 A 7 Uup_ |17 BO
193 25 MHz | 325 mW r 8 GND |16 Vcc || 8 _Qc |18 CLA
‘ALS193 | 40 MHz 50 mW PRI oy 2l 3! QA § QGp |19 A 3
‘L193 3 MHz 42 mW g1 | 12l 2 g 70__GND |20 Vco
‘(5193 | 25 MHz |85 mW c—‘(;%- 1al ‘l‘;')
D ———— -
SN54193 (J,FH) SN74193 (J,N) [81 @ - .g
SN54L193 (J) [
SN54LS193 (J,FH) SN74LS193 (J,N,FN) S
SN54ALS133 {J,FH) SN74ALS193 (N,FN) w
e
194 logic symbolt pin assignments g
4-BIT BIDIRECTIONAL — SAGA T CRASES i B AT AGRS o
UNIVERSAL SHIFT REGISTERS CLR K‘b R > snseR 0 51 SR 13 S 2
typical performance so o M 0 3 A 11 CLK 3 SRSER [13 S1 a.
st 1o |, 3 [ 12_0p 4 A 14_CiK
TYPE SHIFT s;:;:" TOTAL cex g b ca 5 C 13 Qc : 8 : : Qp
6 D 14 Qp nc nc
FREQ | \npyr | POWER %1"/2*- 'J 7 SUSER | 15 0a 7 T 77 ac
'194 25 MHz D 195 mw | SRSER.Z __F75 8l gp LB O[5 Ve § D 78 Qg
D A3 A § SLSER |19 Qp
AS194 ) 34D 18 T0 GND |20 Vce
‘LS194A | 25 MHz D 75 mW B 3,4D Qg
'S194 70 MHz D 450 mW [SPL N v 13 _ oc
D—((%;—' 3.4D 12 o
SN54194 (J,FH) SN74194 (JN,FN) SLSER——"__J2.4p
SN54AS194 {J,FH) SN74A8194 (N,FN)
SNB4LS194A (J,FH)  SN74LS194A (JN,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,
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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
fm.H;RE:'STERS |; M2 [LOAD] 2 4 J10 ck J[2 TR |12 SWID
typical performance SRL A 3 K 11 Gp 3 J 13 CLK
120 2 X |14 G
- SERIAL T s A e RE R
SHIFT TOTAL (10) c3/1-» 5 8 13 Q¢ >
TYPE DATA CLK1Z | 5 C 14 Qp 6 nc |16 nc
FREQ INPUT POWER @ L 70 |15 aa |[7 B |17 Q¢
— = _f13) 3 GND| 16 Vco |8 C |18 O
'195 0MHz | JK 195 mW T Py 55T an
‘AS195 Al lyap | (15) g, 0_GND] 20 Vee
‘LS195A | 30 MHz 4K 70 mW s 8 I35 |__(14) op
‘5195 70 MHz K 375 mW cl8) (13)
oD 12 o
g
SN54195 (J,FH) SN74195 (J,N) ~— o
SN54AS195 (J,FH) SN74AS195 {N,FN)
SN54LS195A (J,FH) SN74LS195A (J,N,FN) SRGA
SN545195 (J,FH) SN745195 (J,N,FN} CLR AN o~ R
= (9
SH’LD-Lt M1 [SHIFT]
M2 [LOAD]
IR VN o
FPRE NN oy
KBl 13k
PO P 15 ap
g_{5) 2,30 (14) g
c_t6 (13) Qc
p_{n {12) ap
05,
19 6 logic symbolt pin assignments
PRESETTABLE DECADE/ apllele, T I eTRGES | PH. PN PACKAGES
| 1 1 nc 11 nc
BIQUINARY COUNTERS/ P B LEIT S Py 2 Q¢ 9 Qg 2 LOAD[ 12 CLK1
LATCHES 3 C 10 B 3 ac [13 Qg
N r— 4 A 11 D 4 C 14 B
typical performance ® = 5 oa 12 G5 e T —
TYPE COUNT |PARALLEL CLEAR TOTAL | CLK1——E>p> + (5) a 6 CLK2[13 CTWR[] 6 A 16 O
FREQ | LOAD POWER P C . T AL SO vee e
196 | 50 MHz|  YES LOW |240 mW oo
‘L5196 | 30MHz|  YEs Low | eomw | oy, 8 oL, ptvs 10_GND |20 Vee
‘S196 |100 MHz|  YES Low [375 mw 9 4
ae g B
SN54196 (J,FH) SN74196 (J,N) @ cr 2
SN54LS196 (J,FH) SN74LS196 (J,N,FN) c 1er 02
SN545196 (J,FH) SN745196 (J,N,FN) an 1z
|
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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197 togic symbolt pin assignments
PRESETTABLE BINARY CTR J. N PACKAGES FH, FN PACKAGES
ToAD——t{c1 I LOAD|] 8 CLKH| 1 nc [11_nc
COUNTERS/LATCHES (13)
R o0 2 Oc | 9 0p || 2 tOAD 12 CLK1
3 C 0 8 3 Qc |13 Qg
typical performance —1 [ 4 A 11 D 4 C 14 8
@ DIV2 S Qa [12 QOp || 5 nc [15 nc
TYPE COUNT |PARALLEL CLEAR TOTAL | cLK1—D (5) 6 CLK2|13 CLR|| 6 A 16 D
FREQ LOAD POWER (4) QA 77 GND [18 Vo] 7 e |17 ne
A——1D
197 | 50MHz|  YES LOW 240 mW : 5 % 118 Co
9 CLK2[19 CLR
‘LS197 | 30 MHz YES LOW 60 mW cLK2 (6) - oivs 10 GND |20 Vce
‘5197 (100 MHz YES LOW |3756 mW (9)
(100 |o [} og
SN54197 (J,FH) SN74197 (J,N) 1 cT 2
SN54LS197 (J,FH) SN74L5197 (J,N,FN) c-t3 icT 12
SN545197 (J,FH) SN74S197 (J,N,FN) D an iz 2| 0p
19 8 logic symbol® pin assignments
J. N PACKAGES FHPACKAGE
8-BIT BIDIRECTIONAL &R 03] SRG8 T el T Ty
UNIVERSAL SHIFT REGISTERS SO_A(” R 2 SASER| 14_ Qg 2_so 18_CLR
. AL 3 A 15 E 3 SASER| 17 Qg
typical performance o1 123) ‘:}M% < on oo Iy 5
SERIAL ek 110 N LN | B
Tyee | SPUFT | paga |ASYNC | TOTAL p 4 T 5 o
FREQ CLEAR |POWER D 1-»/24— 'J 8 Gc 26 On T nc 22 ne
INPUT SRSER_(2) 1 5 D A 5 C 3G
1198 [25MHz| D | Low |3somw PRI P 9 _an e
3,40 72 _GND | 24 Ve |72 Gp 76 SLSEA 3
SN54198 (J,FH) SN74198 (J,N) B8 I3 8 og [ERCCE EUE
c (7) (8) ac [[7s @no 128 Ve
(9) (10}
D Qp
E {15) (14) Qg %
e 7 16 _ qp —
G119 (8)_ g4 8
. :;: 340 ’ 29 a4 -
SL SER
2,4D (&)
=
©
o
e
o
t 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 TR SRG8 J, N PACKAGES FH PAC‘KSAGE
UNIVERSAL SHIET REGISTERS iy LK 18 oK ’;.‘ ne
- SH/LD. M1 (SHIET] 2 J 14 CLR 2 18 CLK
(J-K serial inputs) l; M2 [LOADI 3 A 15 Qg 3 J 17 _CLR
typical performance oLk INH D) 4 Qp 16 E 4 A 18 Qg
— 5 B 17 Of 5 Qa 19 E
{13) c3/1—»
SERIAL CLK —= 5 Op 8 F 5 © 20 OF
Type| SHIFT |70t a |ASYNE | TOTAL @ r — 5 6g a5 F
FREQ CLEAR [POWER| J——{13 s ac |20 6 § e 22 ne
INPUT Rl 1 3 | @ oa 55 77 on 3 C 73 GG
199 | 25 MHz | 4K Low {360mw| A_13_Ja3p 70 Op 22 " 70 ac 24 G
g_t5) 6) g [17 CLKINH[23 SHAD ||11_D 25 Qp
[sNs4199 (4,FH) SN74199 (J,N) e 2.30 @ O: T oo |28 vee ||z G |76
13 CLKINH| 27 SHID
o2 9 _ap 74 _GND [ 28 V,
g_{16) (15} Qe cc
F_118) a7 qp
G_t{20 19 o
H._(22) 21 _q,
201 logic symbolt pin assignments
256-BIT RANDOM-ACCESS RAM 256 X 1 J. N PACKAGES
A0 (1) 0 1 A0 9 A4
MEMORIES 2) ’ 2 AT 130 A5
{256 1-bit words; thrée- A e 3 51 [11_Ae
state output) A2 7]} 4 S2 |12 RW
A3 ——— 0 5 S3 [13 O
typical performance As 2 AsE 5 & |14 A7
10} 7 A3 |15 A2
A5 ————
TVYPE ADDRESS | ENABLE [ POWER/ an & oND | 16 Vec
TIME TIME BIT "T_
p A7 — 7
$201 42 ns 17 ns 1.9 mW
3 > - R o gy
SN745201 (J,N) 54 61
= (5)
3 S/:_!_ L 1 EN [READ]
R/W
o th [WRITE]
g' (13)
D Q
0
(o
£
Q.
o©
1 Pin numbers :hov;vn‘on logic syv;\bols are for J and N packages only.
nc — no internal connection,
3-76
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219 logic symbolT pin assignments
64-BIT RANDOM-ACCESS RAM 16 X 4 J, N PACKAGES FH, FN PACKAGES
Ao 0 1_A0 9 Q3 1 _nc [ 11_nc
MEMORIES PO 2 5 |10 b3 [{2 a0 [12 a3
{16 words of 4 bits each; 1) A% 3 AW |11 a4 ||3 5 |13 D3
three-state non-inverting (13) 4D 12 D4 4 _RW114 Q4
A3 3 5 Q1 13 A3 5 DI 15 D4
output) i §2 6 D2 |14 A2z [[6 nc |16 nc
typical performance R —o 1EN [READ] 7 _02 115 Al 7 Q1 [17 A3
E 1C2 [WRITE) 8 GND[16 vcc||{8 D2 [18 A2
ADDRESS | ENABLE | POWER/ 9 02 [19 A1
TYPE @) (5)
TIME | TIME BIT D1 A2 A V—2 a1 10 _GNDJ20 Ve
‘L5219A | s0ns 35ns | 2.7 mW p2—8L L7 o
D3 {10) (9) a
SN54LS219A (J,FH)  SN74LS219A (J,N,FN) 12) a2
D4 f—— 04
2 21 logic symbolt pin assignments
DUAL MONOSTABLE J.N PACKAGES FH. FN PACKAGES
MULTIVIBRATORS SPNLTIN R F 1 1A S 24 1 ne 01 ne
) S 2 1B 10 28 2 1A [12 2A
typical performance 18 |03 0 3 1CLR |11 2CtR || 3 18 T3 28
- 4 10 12 20 4 ICLR |14 2CIR
. 2 .=
OUTPUT TOTAL ,cmﬁ_‘lﬂg R b 14043 =20 113 g CRT B ER T+
TYPE PULSE | o Haxt - cx 8 2Cexy |14 1Cox [| 6 nc  [16 nc
RANGE OWER m,.“/_)‘_ Rx/eX 7 et/ |45 Wedl 2 50 117 10
X
(o) & |1 Cext Cext
SNG54221 [ 20 ns-21s {130 mW ZAuT_b S 8 GND [16 Vee || 8 2Ceoxt |18 1Coxt
SN74221 | 20 ns-28s [130 mW 28— | 5) 20 o ZRextl | ;g Rext/
SN54LS221| 20 ns-49s | 23 mW — 12) .= Cext Cext
et R P 12) 55 10 _GND |20 Vcc
SN74L5221]| 20 ns-70s | 23 mW, 2Cane 6] ox
2R,
SN54221 (J,FH)  SN74221 (I,N) /0 _ae] mxicx

SN541.5221(J,FH) SN74LS221 (J,N,FN)

Product Guide

t Pin numbers shown on togic symbols are for J and N packages only,
nc — no internal connection.
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222 logic symbolt pin assignments
64-BIT FIFO MEMORIES FIFO16X 4 J, N PACKAGES
16 4-BIT WORDS CTR 1_OE_[11 TR
(1) 2 IRE [12 Q3
{input-ready enable, output- OE ———1EN7 — T
ready enable, and three-state (‘.IZR“—"h CT=0 . @ 4 LDCK[14 Qi
output) & 2,3 3) o [5 B0 15 nc
typical performance @) cr<ie e ® nc |16 Q0
LDCK ——E=x 22 7 D1 |17 OR
TYPE DELAY TIME | TOTAL IRE (2) &3 8 22 18 ORE
FROM CLOCK | POWER crsol & . o5 (17) oR 9 D3 |19 uNCK
E - , GND
‘L5222 47 s 433 mW ) 24 10 20 Vec
UNCK
SN54LS5222 () SN74LS222 (JN) “18) CT=04+ &
ORE=——{ G5
2+ véT Far chip carrier information,
- 1 —1 16) contact the factory.
Do 0] 6,7V|——0a0
14
D1 L fia) Qt
D2 (8) (13)
03 (9) (12) 3
224 logic symbol® pin assignments
64-BIT FIFO MEMORIES FIFO16X 4 3 N PACKAGES
16 4-BIT WORDS 1) CTR 1O | 9 TR
(three-state output} OE EN5 2 R 10 a3
typical performance m.(_gl_h CT=0 3_Lockj1r a2
v (2) 2 Do [12 ai
TYPE DELAY TIME | TOTAL cr<164 & +IC1 2 IR [5 D1 [13 a0
FROM CLOCK | POWER Lock -2l 22 5 02 |14 OR
‘L5224 47 ns 433 mW [ 7 03 175 UNCK
8 GND [ 16 Vce
SN541S224 (J)  SN74LS224 (J.N) crof & _ | EILTPN
(15) '
UNCK' cT=04 & For chip carrier information,
contact the factory.
34 VAT
{ - 3
00—4-1—‘10 457 —“—LQO
D1 (5) (12) a
D2 {6) (11} a2
D3 7) __(ﬂ” Qa3
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3.78 [ TExAs
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2 2 5 , pin assignments
tagic symbol¥ J. N PACKAGES
80-BIT FIFO MEMORIES - CL;< A G
16 5-BIT WORDS FIFO16 X5 TR 17 a3
typical performance ge—2 edens cTR 3 UNCKOUT| i3 Q2
— 18) 4 DO 14
OUTPUT DELAY TIME [ TOTAL | StR———ycr=0 @ 553 1580
FROM CLOCK |POWER & 5 N ' 3= UnCK 6 D2 16 UNCK IN
CT<16 our
3-State 50 ns 400 mW 7 03 17_OR
ek a TIL)” 8 D4 18 CIR
SN745225 (J,N,FN) 9 OF 19 CLKB
D> o 10 _GND 20 Vce
cLkB o) G2/23
(2) FN PACKAGES
= 2CT<M6f——1IR 1T _CIKA 1104
cT>0 - 2 R 12 Q3
SO z W 3 UNCKOUT| 13 Q2
UNi |: 4 4 DO 14 Q1
| 5 D1 15 Q0 -
PRI ey so—" a0 6 D2 76 UNCK IN
o (5) LI 7 03 17_OR_
6) 13} 8 D4 18 CLR
D2 Q2
7 an_ o 9 OF 19 CLKB
03 10 GND 20 Vce
Da 8} 11 Qs
226 logic symbolt pin assignments
’ (2) J. N PACKAGES FH. FN PACKAGES
4-BIT PARALLEL LATCHED S1 o ] "o T oA 15 ocAl T e TiT e
BUS TRANSCEIVERS s2—— 14 3 2 S1_{10 B4 [[2 GBA [12 OCAS|
{three-state outputs) (15) 3 A1 |11 B3 3 s1 |13 84 3
e GAB ———IJcs T A2 |12 B2 4 Al |14 B3
typical performance GBA 1) Nles 5 A3 [13 Bl 5 A2 [15 B2
MAX MAX (9) 6 A4 |14 S2 6 nc |16 nc
ocas ENG 7 OCBA|16 GAB || 7 A3 |17 81 (]
TYPE| SOURCE | SINK [, 0. @) e oo |6 Voo |5 AT 18 53 o
CURRENT | CURRENT ._1 9 OCBA[19 GAB b |
'$226| —6.5mA 20 mA 3) a3 10 GND |20 Vcc (O]
Al (2/3)4D (0/1/21D 6/} 81
SN545226 (J,FH) SN74S5226 (J,N,FN) >
V7 (0/1/210 (0/3)5D Q
@) (12) 3
A2—— 40— }—e»——82 O
A3 (5) {11) B3 2
20 8 ‘ (ot o
t Pin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection,
I Texas 3-79
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227 logic symbol? pin assignments
64-BIT FIFO MEMORIES FIFO16X 4 J, N PACKAGES
16 4-BIT WORDS ) CTR ; ;:E :; Q3
(input-ready enable, output- OET EN7 3 R |13 a2
ready enable, open-collector El.—R‘I—h CT=0 4 LDCK[14 Qi
(3) 5 DO |16 nc
outputs) " cr<ie4 & +/c1 23 IR g 16 a0
typical performance LDCK(—)h 22 7 D1 |17 OR
P . er
Type | PELAY TIME | TOTAL ersoL & b 4, 5—1Lop [[o eNo 20 Vee
FROM CLOCK | POWER | 0, 119) 24
- ore 2855 orot &
‘L5227 57.5 ns 433 mW ’ ved-
SN54LS227 (J)  SN74LS227 (4,N)
Do (5) 0 670 {16) Qo
%) 1a) For chip carrier information,
D1 5 Q1 contact the factory.
02 } (13) Q2
D3 (9) (12) a3
228 togic symbolt pin assignments
9
64-BIT FIFO MEMORIES J. N PACKAGES
16 4-BIT WORDS FiFo16x 4 ——
{open-collector outputs) (1) CTR 3 LDCK Q2
OE =———ENS5 4 DO :; Ql
typical perf (9)
ypical performance TIR——LECT=0 (2) o o s
DELAY & 2}———IR 8 D2 |14 OR
TmMe | ToTAL @) CT<16 +/c1 7 D3 |15 UNCK
TYPE LDCK ——D 22 8 GND |16 Vce
FROM | POWER
14,
CLOCK ol & _ 3 —‘—)OR
‘L5228 | 57.5ns | 433 mwW 115)
UNCK ——— Z3
. cy=0+ &
SN54L.5228 {J) SN74L5228 (J,N)
34 V4T
@) 1 1 “13) For chip carrier information,
Do L[] 4,5 Q femmeme Q0 contact the factory.
D1 {5) 12 o, \
D2 (6) (11) a2
1
a2 1) .
t Pin numbefs shown on logic symbols are for J and N packages only.
nc — no internal connection.
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230,231 logic symbol, ‘AS230*1 pin assignments
OCTAL BUFFERS AND LINE DRIVERS i th—r] 3. N PACKAGES
{three-state outputs) (2) “ 1 1G | 11 2a1
ree-state outp wa S % 1 2 1A1] 12 1v4
¢ ‘AS230 has true and complementary outputs e :::: w2 T 2v4 |13 A2
¢ ‘AS231 has complementary G and G inputs 103 : [T 4 1A21 14 1Y3
1A4 1v4 B 2Y3 |18 2A3
typical performance 25 o 8 1A3[16 1Y2
MAX MAX : 7 _2v2[17 A4
an ® 8 A4 18 IVi
a0 D0 B V2 2vq
DELAY | SOURCE | SINK BOWIED o o v Tis 25
CURRENT | CURRENT a3 05| | 5) ovs 10 GND| 20 Vec
35ns | ~15mA | 64 mA aae 20 2 2ve
SN54AS230 (JFHI  SN74AS230 (NFN) logic symbol, ‘AS2311 ,
SN54AS231 {J,FH) SN74AS231 (N,FN) aic sy ’ FH, FN PACKAGES
AL oy 118 1 21
@ - 2 A1 |12 Y4
a1 BV L 1v1 3 3V | 13 2A2
[0} 116
142 o 1v2 7 A2 14 V3
1A3 ] (:z’ 3 5 2v3 | 15 2A3
1a4 L 1va 6 1A3I| 18 1Y2
19) 7 2v2 |17 2A4
2 EN 5 TAs |18 V1
L S ob oy 9 2vi |19 26 |
283 {13) n 2v2 10 GND| 20 Vce
243 {15) {5) 2v3 X
a0 100 ) ove

*2G on '‘AS231

240 logic symbolt pin assignments 3
OCTAL BUFFERS/LINE (1 J. NPACKAGES
1 l‘" l T 1 2A1
DRIVERS/LINE RECEIVERS @ e ; T
(inverted three-state outputs) ::; ) L v 116) ::; 3 24 :3 7A2 .g
typical performance 1a3 & 14 4y3 4 1A2 |14 1Y3 -
180 & U2) qva 5 2v3 | 15 2A3 =
MAX MAX POWER e YOI RIRLE) (O]
= {1
TYPE DELAY SOURCE SINK DISSI- . EN 7 2Y2 |17 2A4 -
* | CURRENT | CURRENT | PATION 2a1 Y| ) : ;:‘4 :: %n_ 7Y
13 N
SN54ALS240A | 55ns | —12mA 12 mA o] & 22 oGNS 20 Vee _g
SN74ALS240A | 55ns | —15mA 24 mA B2mW | g 10 | ®) Zve o
SN74ALS240A-1 5.5 ns — 15 mA 48 mA E
SN54AS240 35ns —12mA 48 mA 235 MW :
SN74AS240 3.5 ns —15mA 64 mA FH, FN PACKAGES
SN54LS240 10ns | —12mA 12mA 118 T 2A1
120 mW 2 1A1[12 1v4
SN74L5240 10ns | —15mA 24 mA T
SN545240 5 ns —12mA 48 mA 467 mW 4 1A2| 14 1Y3
SN745240 5ns —15mA 64 mA 5 2v3 115 2A3
€ 1A3]16 1Y2
SN54ALS240A (J,FH)  SN74ALS240A (N,FN) 7_2v2[17 244
SN74ALS240A-1 (N,FN) T
SN54AS240 (J,FH) SN74AS240 (N,FN) 10 GND | 20 Vo
SN54L5240 (J,FH) SN74L5240 (J,N,FN)
SN545240 (J,FH) SN745240 (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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241 logic symbolt pin assignments
OCTAL BUFFERS/LINE T SN FACKAGES
DRIVERS/LINE RECEIVERS @ 181 116 |11 2A1
{non-inverted three-state outputs) ::; a1 IA gy ::; ; ;:‘1 '; ;:‘;
Y Ty 1
typical performance 1AJ:—:;— —:"Zl, Y3 4 1A2 14 1Y3
MAX MAX | POWER | ™ =™ 5 2Va |75 zA3
09 6 1A3 |16 1Y2
TYPE DELAY | SOURCE SINK DISsl- ES EN T
CURRENT CURRENT | PATION aap DU kT (LI 8 1A4 |18 1M1
SN54ALS241A 7ns | —12mA 12mA a2 (12 L 2v2 9 Vi1 26
ns 1) & avs 10 _GND| 20 Vge
SN74ALS241A 7 ns — 16 mA 24 mA 68 mW 2as 17 3 ova
SN74ALS241A-1 7ns | —15mA 48 mA T FN PACKAGES
SNG64AS241 4 ns —12mA 48 mA 195 mW 115 [ 2at
m
SN74AS241 4ns | —15mA 64 mA 2 1Az ve
3 2v4 |13 2A2
SN54L5241 10 ns —12mA 12 mA 127 mW 7 1Az |14 1v3
SN74LS5241 10 ns — 15 mA 24 mA 5 2Y3 |15 2A3
SN545241 5 ns —12mA 48 mA 6 TA3 116 1¥2
558 mW 7 2v2 [17 2A4
SN745241 5ns | —15mA 64 mA A TiE v
9 2v1 |19 26
SNB4ALS241A (J,FH)  SN74ALS241A (N,FN) 70_GND |20 vcc
SN74ALS241A-1 (N,FN)
SN54AS241 (J,FH) SN74AS241 (N,FN)
SN54LS241 (J,FH) SN74LS241 (J,N,FN}
SN545241 (J,FH) SN74S5241 (J,N,FN)

3 242 logic symbolt pin assignments
QUADRUPLE BUS cea 12 T J. N PACKAGES
TRANSCEIVERS Gas L ENz i _GAB| 8 B4

? (inverted three-state outputs) ar & 1 Al B1 ; 251 13 :3

o] typical performance 2 D 2V w 2 Az |11 81

E‘ MAX MAX POWER R . : ii :i e

0 TYPE DELAY | SOURCE SINK DISSI- A A 83 T KV

-~ CURRENT | CURRENT | -PATION 0 ©

(0] SNS4ALS242A 6ns | —12mA | 12mA |

c. SN74ALS242A 6ns | —15mA | 24mA 68 mwW 1'"*;" "“f;““;::

o SN74ALS242A-1] 6ns | —15mA | 48 mA TR ST

a
SN54AS242 3.5ns | —12mA 48 mA 3 nc [13 B3

135 mW 7 A1 |12 B2
SN74AS242 3.5ns | —15mA 64 mA = o
nc n
SN54LS242 Tns [-12mA | 12mA | 0 =2 T 5
SN74L5242 11ns | —15 mA 24 mA 7 nc [17 nc
§ A3 |18 nc
SN54ALS242A (J, FH)  SN74ALS242A (N, FN) 9 A4 |19 GBA
SN74ALS242A-1 (N, FN} 10 GND |20 vce
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 J. N PACKAGES
TRANSCEIVERS coa 13— T _GAB] 8 B4
- [R}] N2 2 nc 9 83
(non-inverted three-state outputs) GAB E 3 Al |10 B2
typical performance A1 Bt v1 < & 81 4 A2 |11 8t
| J 5 A3 12 nc
MAX MAX POWER @ LARATA 07 FEVEE KRS
A2 < B2
TYPE DELAY | SOURCE SINK DISSI- 7 GND[14 Vco
CURRENT [ CURRENT | PATION Az 8, I
SN54ALS243A 8ns | -12mA | 12mA ;t: jw_l T DU PAASE
SN74ALS243A 8ns | —15 mA 24 mA 93 mW A4 —C :r— 84 2 GAB |12 B4
SN74ALS243A-1 8ns [ —15mA 48 mA 3 nc {13 B3
SN54AS243 | a5ns | —12mA | 48mA | A e
m!
SN74AS243 45ns { ~15mA 64 mA 6 A2 [16 Bl
SN54L5243 12ns | —12 mA 12 mA 138 mW 7_ne |17 ne
m 8 A3 |18 nc
SN74L5243 12ns | —15mA | 24mA S VEE ETRRTTY
SN54ALS243A (J,FH) SN74ALS243A (N,FN) 10 GND |20 Ve
SN74ALS243A-1 (N,FN)
SN54AS243 (J,FH) SN74AS243 (N,FN)
SN541.5243 (J,FH) SN74L5243 (J,N,FN)
244 logic symbolt pin assignments
OCTAL BUFFERS/LINE ' T NPACKAGES
DRIVERS/LINE RECEIVERS I m'b,.i"_—,.l 718 [11_2A1 3
{non-inverted three-state outputs} @ (18 ; ;:1 :; ;:;
. 11— v
typical performance 182 & b Vv 18y, 4 1A2 [14 1v3
a3 18 1) 5 23 |15 2A3 (V]
MAX MAX | POWER | 143 -~ e Y3 6 A3 [16_1v2 ©
TYPE DELAY | SOURCE SINK DissI- | 144 va 7 2v2 |17 _2A4 =
CURRENT | CURRENT | PATION | & (190 [0 : ;C: :g ;" (U]
SN54ALS244A 7ns | —12mA 12mA an © 70 G5 |20 Vo -
SN74ALS244A 7ns | —15mA 24 mA 68 mwW | 2AT o > VM (%]
SN74ALS244A-1| 7ns | —15mA 48 mA 2A2 ] 5 27 .g
_ 2A3 2v3 FH, FN PACKAGES
SN54AS244 45ns 12mA 48 mA 235 mw | 2Ae 17 3 ova T AT o
SN74AS244 4.5 ns — 15 mA 64 mA 2 1A |12 1Y4 i
SN541.5244 12ns —12mA 12mA 127 mW 3 2Y4 {13 2A2
SN74LS5244 12ns —15mA 24 mA 4 _1A2 114 173
5 2Y3 |15 2A3
SN545244 6 ns —12mA 48 mA 558 mW 576 vz
SN74S244 6 ns - 15 mA 64 mA 7 2v2 [17 2Aa
8 1A4 [ 18 IV1
SN54ALS244A (J,FH)  SN74ALS244A (N,FN) R ELRE .
SNALS244A-1 (N,FN) 10 GND |20 Vco
SN54AS244 (J,FH) SN74AS5244 {N,FN)
SN54L5244 {J,FH) SN74LS244 (J,N,FN)
SN545244 (J,FH) SN745244 (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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245

logic symbolt pin assignments
OCTAL BUS TRANSCEIVERS ue
{non-inverted three-state outputs} STTIN it J. N PACKAGES
DIR 3EN1[BA] T DR |11 68
typical performance 3EN2 [AB] 2 Al [12 87
12) {18)
Al V1 B1 3 A2 |13 B6
MAX MAX POWER @ > 2V 3“7' 4 A3 [14 BS
TYPE DELAY SOURCE SINK DISSI- . A2 m"— “""5 82 5 A4 |15 B4
CURRENT | CURRENT | PATION M DY S L.
SN54ALS245A 6 ns —12mA [. 12mA . A5 :_‘;:4-» _4.}:.:_)’ Bs s A7 |18 B
SN74ALS245A 6ns —15mA 24 mA 173 mwW A6 e [ep=8 [ a8 [19 ©
A7 S B7 10 GND |20 Vce
SN74ALS245A-1 6 ns —15mA 48 mA as % [T
SN54AS245 6 ns —12mA 32mA
310 mW
SN74AS245 6 ns —15mA -48 mA FH.FN PACKAGE:
IR
SN5415245 8 ns —12mA 12mA 200 UBLATR L.
SN74L5245 8 ns —15mA 24 mA 3 A2 [13 B6
| 4 A3 |1a_B5
SN54ALS245A (J,FH) SN74ALS245A (N,FN) 5 A4 |15 B4
SN74ALS245A-1 (N,FN) 6 A5 |16 B3
SN54AS245 (J,FH) SN74AS5245 (N,FN} 7 _A6 [17 B2
SN54L5245 (J,FH) SN7415245 (J,N,FN) 8 A7 |18 B1
9 A8 |19 G
10 GND| 20 Vce
246 logic symbolt pin assignments
247 @ B'N”[:sz]G [ J. N PACKAGES FH, FN PACKAGES
3 BCD-TO-SEVEN-SEGMENT BI/RBO _Q’E 1.8 S e 1 _ne 11 nc
2 _¢C 10 _d 2 8 12_e
DECODERS/DRIVERS 5 3 o T o 3 ¢ 3
o | Wi RIPPLE BLANKING R G21 P KRR T O e .
- (246-active-low, open-collector, Ins (3 L 13 3 5 BURBO| 15 b
o 6 D 12 g 6 nc 16 nc
o 30-valt outputs) 7 A 15 f 7 R8I 17 a
c (247-active-low, open-collector, v20 7 20210 (13) a 8 GND |16 Vce 8 D 18 g
15-volt outputs) ' | (12] 9_A 19 1
2 Adn ; b 20210 >__)_m) b o oo 20 Veo
(1) c 20210 ¢
(0] B—2 d 20210 00 4
c c2___ 1,4 e 20210 @
o pdbl__ g t 20210k 19
(47 typical performance g9 20,210 >_ﬂ.g
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
SN74L.5247 24 mA 15V 35 mwW
SN54246 {J,FH) SN74246 (J,N)
SN54247 (J,FH) SN74247 (JN)

SN54L5247 {J,FH) SN74L5247 (JNFN)

FONT TABLE T2 — RESULTANT DISPLAYS USING ‘246 AND ‘247

SHEETA )

11 12 13

T Pin numbers shown on logic symbols

are for J and N packages only. I I l
(|
0 1

nc — no internal connection,
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PRODUCT GUIDE

248 logic symboit pin assignments
BCD-TO-SEVEN SEGMENT BINI‘{%E]G J. N PACKAGES FH, FN PACKAGES
— — {4) . 1 B 9 e 1 nc 11 nc
DECODERS/DRIVERS BllRBO-‘Qt: Z ¢ 0 4 2 B 12 e
(internal pull-up outputs) 3 LT 11 ¢ 3 C 13 d
i N 2 BiRBo| 12 b T O {14 <
5 R8I |13 a 5 BURBD| 15 b
= (3)
LT 8 D 14 g 6 nc 16 nc
7 A 5 ¢ 7 A8l |17
8 GND |16 Vec|] 8 D 8 g
V20 a 20,219——-‘——-13, a 9 A 19
A 1 b 202100112 4 70 _GND |20 Vee
" ¢ 2021001 ¢
8 2 2 d 20210110 4
c 4 o 2021919 o
6 {15)
typical performance D( ) |8 f 2021 Qe f
9 20210) 04
OUTPUT | OFFSTATE
TYPE SINK OUTPUT TOTAL
POWER
CURRENT| VOLTAGE
‘248 6.4 mA 5.5V 265 mW
SN541.5248 2mA 55V 125 mwW
SN74L5248 6 mA 55V 125 mW
SN54248 (J,FH) SN74248 (J,N)
SN541.S248 (J,FH) SN741L5248 (J,N,FN)
249 logic symbolt pin assignments
BIN/7-SEG J. N PACKAGES FH, FN PACKAGES
BCD-TO-SEVEN SEGMENT @ 112 — o T )
DECODERS/DRIVERS Bl/RBO-th-: >1 7 c__[i0 d 2 8 |12 e 3
open-collector output © 3 0 11 ¢ 3 C 13_d
(open-collector outputs) , P R = 1 % BIAE0|12 b T O |14 o
@ 5 Al |13 5 BURBD| 15 b o
o 6 D 2 g & nc |16 nc ]
7 A 5 1 7 RBl |17 a -
CT=0 8 GND |16 Vcc|| 8 © 8o 3
v20 a 20210 13, 5 A |19 1 (&)
A 1 b 20210l . (12) 70_GND_| 20 Vcc
a1 -t
(1) ¢ 202100 OV 5
B(z) 2 d 202101100 4 3
e e 20210 19 e
NG o ¢ 2021008 o
typical performance g 202101 04 a.
OUTPUT | OFF-STATE
TOTAL
TYPE SINK OUTPUT
POWER
CURRENT| VOLTAGE
‘249 10 mA 5.5V 265 mW
SN54L5249 4 mA 55V 40 mW
SN74L5249 8 mA 55V 40 mW
SN54249 (J,FH) SN74249 (J,N)
SNS541.5249 (J,FH) SN741L.5249 (J,N,FN)
t 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 I E 3 L'”S E —”E]VS C :IU C IEI l
’ 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
I TEXAS 3-85
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PRODUCT GUIDE

250 logic symbol pin assignments
MUX J. N PACKAGES
1-OF-16 DATA o ol (AN E
SELECTORS/ C e 2 e 12 ®
A 35 5 A
MULTIPLEXERS 18 T
B c© 5 3 17 Ela
TPE TDOA:I.\I‘:I FROM TOTAL c 13 16 6 €2 8 €13
7 E 79 €12
ENABLE | POWER o5 et —tr
OUTPUT |- 8)
‘AS250 EO o 9 G 21 ﬂ_{
E1 (7) 1 10 W 22 E9
70 23 €8
SN54AS250 (J,FH) SN74AS250 (N,FN) E2 (6) 2 72 GND | 24 Vo
E3 {5) 3
£a 4L a o 110 & FH PACKAGE
(3) T NC 15 NC
E5 5 2 €7 6 C
g6 -2 6 3 € | 17_B
(1 4 E5 18 A
E7 7 5 E4 [EEE
423 _1g E 20 €1a
22) 7 €2 21 E13
€9 21 2 8 NC 22 NC
E10 10 G 23 Ei2
E11 {20) 1 10 EO 24 EN
19) TG 75 EI0
E12—— 12 12 W 26 E9
pra-8l_1.5 3D 778
ia_GND | 28V
E14 (17) 14 cC
16
E15‘_‘( ) 15
v
-
(]
Q.
c
(2]
~-*
=
Q.
(1]
tPin numbers shown on logic symbols are for J and N packages only.
NC — No internal connection. X
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PRODUCT GUIDE

251 togic symbolf pin assignments
DATA SELECTORS/ MULTIPLEXERS MUX SN PACKAGES
(true and inverted three- g EN T3 T 9 ¢
state outputs) PR el I 2 b2 [10 B
typical performance g 10 el E L I )
o], a2 Do _[12 07
DELAY TIMES e 135 08
DATA TO | DATATO FROM TOTAL 0o @) 0 ) 6 W 14 D§
TYPE INV nonany e | powen o1 — 21 VI 7 END :: 3‘
OUTPUT | OUTPUT D2 —’—m | 2 vp—w cc
251 17ns | 21ns | 2ins | 260mW]| 2> Te |-
pa 4 FH, FN PACKAGES
‘ALS251 6 ns 5ns 4.5ns 37.5 mW D5 {14) s T nc 11 ne
‘AS251 2.7 ns 3.5ns 5.5 ns 140 mW D6 {13) 6 2 03 |12 C
‘L5251 | 17ns | 21ns | 21ns | 35mw| o2 ], 3.2 13 8
4 D1 14 A
-'§251 4.5 ns 8 ns 14 ns 275 mW 5 DO |15 D7
SN54251 {(J,FH) SN74251 (J,N) L
SN54ALS251 (J,FH)  SN74ALS251 (N,FN) e
SN54AS251 (J,FH) SN74AS251 (N,FN) s C 19 D4
SN54LS251 (J,FH) SN74LS251 (J,N,FN) 7o oo 20 Voo
SN545251 (J,FH) SN74S5251 (J,N,FN)
253 logic symbolt pin assignments
DUAL DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS YL P }c" T 16 | 9 v [ 1 e 11 e
" 12 | 3 2 B |10 2cofl 2 G [12_ 2Y
(three-state outputs) & X r 3 1c3 11 _2c1]| 3 8 |13 2co
typical performance MUX 4 _1c2 [12_2cz || 4_1c3 [1a 2ct
= () ] 5 1C1 (13 2c3|[ 5 1c2[15 2C2
DELAY TIMES 16 ) ZN 6 1C0 |14 A 6 nc |16 nc
DATA TO FROM TOTAL 1co (5) o (%) 7 1y |15 2G 7 1C1 |17 2C3
g 1c1 ~———11 [ 1Y I8 GND |16 vcc|l 8 1cof1s A
TYPE | NONINV | o nBlE | POWER | 102 <412 s v |18 28 o
OUTPUT eI I 10_GND |20 Vce o
‘ALS253 5ns 4.5 ns 32 mW 2 (15) ] =3
‘AS253 | 3.3ns [ 5.5ns [117mW ]| 5 L10) )
'LS253 12ns | 16ns | 35mW | oo 11 9 .y -
(12}
SN54ALS253 (J,FH) SN74ALS253 (N,FN) 2C2 13) g
SN54AS253 (J,FH) SN74AS253 (N,FN) 23 — o]
SN54LS253 (J,FH) SN74LS5253 (J,N,FN) (o)
SN545253 (J,FH) SN74S253 (J,N,FN) E
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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PRODUCT GUIDE

257 logic symbol, ‘ALS257, 'L§2671  pin assignments
QUAD DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS FeRLLIT N 1 AB | 9 av 1 nc |11 ne
. : - " 2 1A |10 38 2 AB |12 3y
{non-inverted three-state outputs) A/B —————q G1 3 18 |11 3A 3 1A |13 38
| Mux[>r 4 1Y [12 avy |4 18 [14 3a
DELAY TIMES a2 - § 2A |13 4B 5 1Y |15 av
@) 1 T4 qy [6.28 [14 4af[6 nc [16 nc
DATA TO FROM TotaL | 18— 7 2Y |15 G 7 2A |17 48
TYPE NON-INV 2a 181 o 8 _GND|16 Vol 8 28 |18 4A
outpur | ENABLE | POWER | °" 7 7 oy v 15 &
(11 10 GND| 20 Vce
'ALS257 4.3 ns 7.5ns 33.5mW | 3A 10) (9) 3y
'AS257 3ns 4ns 85mw | 3B &
'LS2578 T1ns 18 ns 60 mw | A5, S,y
‘5257 5 ns 14 ns 320 mw | 48
SN54ALS257 (J,FH} SN74ALS257 (N,FN) togic symbol, ‘§2571
SN54AS5257 (J,FH) SN74AS257 (N,FN)
SN54ALS2578B (J,FH) SN74ALS2578B (J,N,FN) E(L’:)b EN
SN545257 (J,FH) SN74S257 (J,N,FN) T
A/B G1
. | L
@ MUX
1A 7 4
ST vy
(5)
2A —— (2
28 S8 z
[ik))]
3A
38 (10) —‘9-)—'3V
(14)
4A
u 13) (12) ay
L
-
o
o
c
(7]
-~
£,
Q.
(1]
t Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
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PRODUCT GUIDE

258 logic symbol, "‘ALS258, ‘L§258% pin assignments
QUAD DATA SELECTORS/ J. N PACKAGES FH, FN PACKAGES
MULTIPLEXERS El15)|= EN 1_AB | 8 3v 1 n¢ [11 nc
) h - (1) 2 1A |10 3B 2 AB |12 3v
(inverted three-state outputs) A/B _;31 d CEETTE EERETY TRV EERET]
MUXD 4 1Y 12 4y 4 1B 14 3A
. 2) - 5 2A |13 4B 5 1Y |15 av
typical performance 1A @ 1 th 1y [6_28 [14 aa 6 nc 16 nc
DELAY TIMES 1B © 1 7 2y |15 3 ; 24 [17_48
2A (7) 8 GND| 16 Vcc 2B | 18 4A
DATA TO Y =
TvPE v FROM | TOTAL 25—"51’)— 2 s ] B
1 10 GND[20 vec
ENABL POW 3A ——— 9
OUTPUT E | POwER T ) 3y
'ALS258 3ns 7.5ns 29 mW G4 |
g A 12 4y
AS258 25ns 4ns 65 mw 48 —1
‘LS258B 11 ns 19 ns 60 mwW
'S258 4ns 14 ns 280 mW logic symbol, ‘2581
SN54ALS258 (J,FH) SN74A1.S258 (N,FN)
SN54AS258 (J,FH) SN74AS258 (N,FN) g8t ey
SN54L.5258B (J,FH) SN74LS258B (N,FN)  Rp g
SN545258 (J,FH) SN745258 (J,N,FN) -] C
MUX
w2 s @
18 2 1 Vp——1y
(5)
2A )
25 8L = 2v
(11
3A-——L—
(10) 0 3y
{14}
AA —m]
131 12,y
4B ———
259 logic symbolt pin assignments
SOL 0 J, N PACKAGES FH, FN PACKAGES
8-BIT ADDRESSABLE LATCHES a2 ml T Ts ar T TH o
5243 2 7 2 s1 |10 05 2 S0 {12 Q4 E
= (14) 3 S2 11 Q6 3 st 13 Q5 :
Gmbcs 4 0o [12 o7 |[ 4 sz |14 a6 (G}
29 5 Q1 _[13 D 5 Q0 |15 Q7
Akl N 6 a2 |14 G 6 nc |16 nc -
-] r 7 a3 |15 CRJl7 a1 [17 D Q
typical performance ° T9.0D (4) 8 GNDJ16 vecl{8 Q2 |18 G 3
41058 ao 3 a3 |19 CR -8
TOTAL +9.1D (5) 10 GND (20 Vce It
TYI -
PE CLEAR DELAY POWER - tiodr Q1 a
‘259 LOW 12ns | 300 mW '[9,22 6)_q
‘ALS258 [  LOW I0.2R
‘L5259 oW | 17ns | 110mwW T30 2,
< < 10,3R
SN54259 (J,FH) SN74259 (J,N) By ©
SN54ALS259 (JFH)  SN74ALS259 (N,FN) 4107r a4
SN54LS5259 (J,FR) SN74LS259 (J,N,FN) -
195D Qo o
+105R
1960 (LLIF
+4106R
197D (12)
+107r o7
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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PRODUCT GUIDE

260 logic symbott pin assignments
(1} J. N PACKAGES FH. FN PACKAGES
DUAL 5-INPUT POSITIVE- 1AT 21 TR & 28 T e T e
NOR GATES 1B e 2 1B | 9 2c || 2 1A |12 28
c (3) N (5! Ww 3 1C |10 20 || 3 18 [13 2C
POWER/ ! 12) 4 2A |11 2E 4 _1C_[14 2D
TYPE GATE DELAY D 5 1Y (12 1D |[ 5 nc_ |15 nc
1E (13) 6 _2Y {13 1E 6 2A |16 2E
'S260| 54 mW 4ns @) 7 GND |14 veell 7 ne [17 nc
2A 8 1y |18 10
SN545260 (J,FH) SN745260 (J,N,FN) - P AT ERT
. 6) 10__GND | 20 Vcc
2 (9) N 2v
10)
2D {
2E (11} )
positive fogic: Y = ABCD
261 logic symbolt pin assignments
2-BIT BY 4-BIT PARALLEL - 7S COMPTT® J. N PACKAGES FH, FN PACKAGES
BINARY MULTIPLIERS . Bo——=—0 1.83 | 9 01 4|1 ne [T re
(14) 2 B4 [10 a0 || 2 83 [12 ot
B1 5 3 C |11 Mo || 3 B4 [13 QO
typical performance B2 [ 0 4 M2 |12 M1 || 4 C |14 MO
() o} F——00 5 Q4 [ 13 B0 § M2 |15 M1
TYPE | POWER | TIME** o p (LI 6 03 |14 81 [[ 6 nc [16 nc
B4——-4 7 Q2 |15 B2 7 Qa [17 BO
‘LS261] 10 W[ 25ns 7/
526 Om Mot o n 1D :6:02 B GND|16 Vccl| 8 Q3 |18 B1
- 9 Q2 [19 B2
SN54LS261 (J,FH)  SN74LS261 (SN,FN) m—02] L, 10 - a3 7o oNB [20 ver
(4 4]0 pP~——0Qs4
M2 2
3 ¢ (3 c
** 5-Bit Product Time * Partial-Product Generator
) 264 pin assignments
-
[e) J. N PACKAGES FH PACKAGES
o LOOK AHEAD CARRY GENERATOR T AT o 2 TNC 1 NG
c logic symbolt 2 Bl 10 reoaf[z2 A1 [12 c2
2 ACTIVE-HIGH INPUTS ACTIVE-LOW INPUTS 3 20 n_a 38 13 RCOA
4 BO |12 cCO 4 A0 |14 C1
[CLA FOR CTRS) [CLA FOR CTRS)
@ 5 A3 |13 CE 5 BO |15 CO
c 134 21 (12) 124 >t “2) 6 B3 14 A2 6 NC [16 NC
& ce 3 15, 234 —— 0 ce 23 7y 34 =~ co 7 RCOB |15 82 7 A3 |17 CE
o U 135 =1 500 6z s I = 8 GND [16 vcc [[8 83 [18 A2
o 235 . an ., o 2ad UL 9 RCOB [19 B2
A0 a3 454 A0 —DN 73 1244 10 GND [20 vee
[Tpcia P ‘-’5»7-)- > 812t s 7 1
2357 =4 (9) +£
PRSI Py — c2 PURLITN I SIS SN54AS264 (J,FH)  SN74AS264 (N,FN)
6.7 4= 1246 T
[PRLLIEN P 82 18I g
135794 21 a4 >t
1) 04
a2 a7 45294 (10) az D4 5y 78 4
6.7.9 4 RCOA 568 4= I (10) ccoa
AL P EXE 3 838 s 3468 4
1468 4
PO P Y JRSCITS S
2T ) 12468 P peos
a4 RCOB
P
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.
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PRODUCT GUIDE

265 logic symbolt pin assignments
QUAD COMPLEMENTARY- w 1 2 1w J. N PACKAGES FHPACKAGE
— L3 1 1A | 9 a3y 1 nc [11 nc
OUTPUT ELEMENTS (4) (6) v 2 1w |10 3w [[ 2 14 [12 3y
2A T & o 2 3 v |11 _3A |[ 3 1w [13 3w
typical performance B o0 >—(10) 2y 4 _2A |12 38 || 4 1Y |14 3A
3A —— & | —— 3w 5 2B |13 4y 5 2A |15 3B
TYPE | POWER i 1120 | b (9 4y 6 2w |14 4w || 6 nc |16 nc
: (14) 7 _2Y |15 4A 7 28 [17 &Y
265 | 125 mW an 88 T I Z‘c’ 8 GND|16 vVcc|| 8 2w [18_aw
SN54265 (J,FH) SN74265 (J,N) ] 9 2V |19 4A
10 GND[20 vee
255 logic symbolt pin assignments
X - (1)
QUAD Z-INPUT EXCLUSIVE 1A =1 (3) J, N PACKAGES FH, FN PACKAGES
NOR GATES WITH OPEN- 1 12 o v AT 5 AT e T
COLLECTOR OUTPUTS 22 2 @ 2 18 | o 38 || 2 1a [12 3A
28 18 P~ 2y 3 1v |10 3y |[ 3 18 |13 3B
typical performance (8) 4 2v |11 4y )f 4 1Y [14 3Y
3A ) b (100 5 2A |12 4A || 5 nc [15 nc
TYPE | POWER | DELAY 38 ) 6 28 |13 4B 6 2Y |16 4y
f 4A 1 7 GND|14 vee|| 7 ne |17 ne
LS266| 40 mW 18 ns " 13) k(11 ay T Ty
SNB4LS266 (JFH)  SN74LS266 (J,N,FN - h — S 28 19 48
' NN} positive logic: Y=A @ B=AB +AB 10 _GNDJ 20 Vee
2 E 8 logic symbol pin assignments
— 1 J, N PACKAGES FH, FNPACKAGES
HEX D-TYPE LATCHES Co =Y Toc [ 9 ¢ TN [ 11 NG
(three-state outputs, common ¢ 1 @ 2 _1a 1040 P 12 C
output control, common enable) 1D 3) 1D vhF—— 10 3 10 114D 3 a 13 4Q
(4) 5 .q 420 12 sQ 41D 144D
. 2D 6) 7) 5 20 13 5D 5 20 15 5Q
typical performance 3D T o) 3a 5 3D 1460 5 NC 16 NG
OUT- TOTAL 4D ey 4Q 7 30 15 6Q 7 20 17 5D [+5]
TYPE DELAY 5D sa 8 GND | 16 vec |]8 3D 18 6D T
PUTS POWER o 1) T s 30 5 —<a 5
‘S268 Q 7 ns |525 mW 10 GND | 20 Vco (D
SN545268 (J,FH) SN745268 (J,N,FN) “6
=
273 logic symbol® pin assignments e}
(=]
OCTAL D-TYPE FLIP-FLOPS CLR L} R J, N PACKAGES FH. FN PACKAGES P
. . R L ¢ 1 CR |1 ck[[1 TE[1 cK o.
{common clock, single-rail outputs) 2 10 112 50 2 1e |72 sa
typical performance o8B Mg 2 a 3 ™ {13 50 || 3 1o {13 sD
P {4) {5) 20 4 20 |14 60 4 2D [14 6D
T 5 20 |15 60 || 5 20 |15 6Q
TYPE FREQ :g:v:: s:TAJ: T“:ZSLD 3D p ::; 3a 6 30 |16 70 || 6 32 [16 70
" 40 4Q 7 30 |17_7D 7 30 |17 7D
‘ 273 | 40 MHz 39 mW ] 20nst | Snst | o (13) a2 o s 20 118 80 || s a0 |18 8o
ALS273 | 50 MHz | 9.4 mW ep 14 1s) o 9 40 |19 80 || 8 ad |18 _s8a
‘LS273 | 40 MHz | 10.6 mW | 20 nst 5 ns| n (17) (16) 70 o GoND [20 vec[[10 Gwp |20 vee
1 Rising edge of clock pulse 8D it (19 o4
SN54273 (J,FH) SN74273 (J.N)
SN54ALS273 {J,FH) SN74ALS273 (N,FN)
SN54LS273 (J,FH) SN74LS5273 (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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PRODUCT GUIDE

eping 3onpoid [N

274 logic svmbolf pin assignments
4. | m , N PACKAGES FH, FN PACKAGES
BIT BY 4-BIT BINARY Azn 1) o J. Cl - -
1_A20 11 an+ 1_A20 1120
MULTIPLIERS r (6)
‘ a1 2L of——20 [2 A2r*T| 72 2n+5 |2 An*T[12 2n+5
. P (7) 3 A2n+2| 13 2n+6 3 A2n+2 |13 2n+6
typical performance aprt2-3 | 2 e T4 2n T I 4 AniI e 27
TYPE [ POWER | TIME* ' Azm38l 3 L ® __om2 [5 man 15 G 5 B0 |15 &t
5 (9) 6 27 16 G2 6 2n 16 G2
'$274 |525mW | S0ns s2n-2—Jo LAVo S 23 S n T a7 et T 7 ene T [17 eanel
gane1-412) |0V _onia [g o092 [ 18 82n+2]| 8 2072 |18 82n+2
SN54S274 (J,FH)  SN745274 (J,N.FN) (18) e (21 [9720¥3 15 82773 5 2w¥3 [roean+3
B2m2 3 o GND | 20 Ve || 10 GND | 20 Vee
Bamt3 (19) 3 | 215 on+6
S-St E 7 8 oner
-8 EN
* 8-8it Product Time
276 logic symbt:ulf pin assignments
QUAD J-K FLIP-FLOPS PRE :"’ s 3, N PACKAGES FH PACKAGE
iageri cr L 1 CIR [11_PRE [| 1_CLR |11 PRe
' CLR R
(separatec!ocks,edgetnggermg, ‘ - T CREY TR
common direct clear and preset) 1 (2)' ” 5 1q 3 10K|13 3CK|| 3 1CLK[13  3ciK
. 3 I3 K 4 1K . |14 3K
. 1cLK——b>HC1 4 1K 14 3
typical performance _
el PR
(9 6!
POWER/| DATA TIMES 2 2 I e L= | KL AT
TYPE| FREQ (8) p
F-F ISETUP HOLD 2CLK o 8 2CLK|18 4CLK[| 8 2CLK[18 4CLK
276 [50 MHz|[ 75 mW [ 3nsi {1005 T 1o 20 1o as o 20 [19 4
4 02 015 .o Jlo_ono [20 vec [[10 GwD [20 vee
{ Falling edge of clock pulse 14276 U) acLK (13) .
SN54276 (J,FH) SN74276 (J, R (4 .
a 19) (16) s
18
4cLK :1—7:5
4E_B
T
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3.92 Texas -

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

278 logic symbolt pin assignments
4-BIT CASCADABLE - HPRI REG J, N PACKAGES FHPACKAGE
STROBE——|C5 1_SIRB] 8 Y3 T nc |11 nc
PRIORITY REGISTERS L‘l o7 T v smliz Vs
I 3 04 [10 Vi 3 03 |13 Vv2
typical performance (3) T ©® ., 2 PO |11 nc 4 Da |14 V1
D4 5D G4 0123 5 P1_[12 DI 5 nc |15 nc
TYPE | POWER | DELAY @ @ s v4 |13 D2 5 PO 76 nc
278 (275 mW | 35ns D3——5D G3 012 Y3 7 GND |14 Vel 7 nc |17 nc
@ 8 _P1_[18_D1
SN54278 (J,FH) SN74278 (J,N) 0248 dsp 62 0.1 v2 5 va [19 b2
. 10 GND |20 Ve
01&..‘5[) G1 0‘__(_1_)\:1
4)
Pn—ut: 1 ook (5
o 1233>~—=p1
279 logic symbolt pin assignments
QUAD S-R LATCHES R ers J, N PACKAGES FH, FN PACKAGES
_ 2 (@) 1 1R 9 3Q 1 nc 11 nc
typical performance 1S1ﬁ s1 1pP—10Q 2 151 |10 3R 2 1R {12 3a
TYPE | POWER | DELAY 152 il s Ss e o
- 2ﬁ-—(5—)-bn o 4 1a _[12 382]| 4 1%2[1s4 351
279 | 90 mW 12ns _ 6 2}——20 5 2R [13 4Q 5 10 |15 352
'LS2790 19 mW 12 ns 2s—U-1>‘ $2 6 25 |14 4R 6 nc |16 nc
7-10) R 7 20 {15 4§ 7 2R |17 aa
—. {11)
SN54279 (4,FH) SN74279 WN,EN) 351%;“‘53 ] powle veells 2 e X
SN54LS279A (J,FH) SN74LS279A (4,N,FN) 353 (14) 33 10 GND | 20 Veg
4R——D>{ R (13) )
s s 58] o, 4 f——2a 3
[})
<
—
2 8 0 logic symbolf pin _assignments =3
9-81T ODD/EVEN PARITY . 2% L NPATKAGES | PR INPLAOE o
GENERATORS/CHECKERS : © 2R R 26 |1z A °
: 3 nc 10 C 3 H 13 B
typical performance c (“1]’ ) 3 0 11 D 4 nc 14 C -g
TYPE POWER DELAY D (a1 z 5 JEVEN |12 E 5 nc 15 nc o
- g—12 EVEN 5500 |13 F 6 1 16 D -
AS280 i (13) h.(6) = 7 GND |14 Vce 7 nc 17 nc o.
‘LS280| 80 mW/| 31ns G (1) obpD 8 IEVEN |18 E
" 9 300D [19 F
S280 | 335 mW| 13 ns (2)
H | 10 GND |20 Vgc
. 4]
SN54AS280 (J,FH) SN74AS280 (N,FN)
SN5415280 (J,FH) SN74LS280 (J,N,FN)
SN54S280 (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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281 logic svmholf pin assignments
4-BIT PARALLEL BINARY (20 ALU n J,N PACKAGES FH, FN PACKAGES
0...70CP "¢ 1Al 13__F3 1__nc 15 nc
MULA ASO 0 ¢ r
ACCUMULATORS ast —2 o ©..ncaptL g 2 A2 14_F2 2_Al 16 F3
typical performance asz — 18 4 tMyg ( (10 3 RS1_ |15 F1 3 A2 17_F2
w—n_1 0...7CO——Cma [ 4 rso |16 FoO 4 RS1 |18 F1
Type| APP TOTAL| o . @® 1 5 RC 17 M 5 RSO |19 FO
TIME |POWER shoa 6 LI/RO [ 18 As2 || 6 RC 20 M
(4 7 _A3 19 ASt 7 _LI/RO [ 21 As2
's281 20 ns 720 mW| Rso [ 20
st (E1] 1}5"2_3 8 C, 20 ASO || 8 nc 22 nc
EN545281 (4,FH) nc_“"’E EN24 [Arithmetic, ABC] 9 G 21 _mio||® Az |23 Asi
SN745281 UN.EN ENZ5 [Logic, ABCD] 10 Covg |22 otk [[10 Gy 24 ASO
LN.FN) CLK 22 Yo 1P 23 A0 1 G 25 RI/LO
I 24(21->/224) [ABC] 12 GND | 24 Vee |[12 Cn+a | 26 CLK
25(214/22 41 [ABCD] 13 27__AO
ol 14 GND [ 28 vgc
a0 —23__foy ade ;
4 35,20,260 (16)
(21) ¢ | L
Ao 21260 1al :1 235 Fo
111: v 22 1
a1 232 324e 115)
1 36.20260 B! __QIZI 23— F1
Az —2 733 .
4 3720260 13
24.22.260 (4] ] ::] 237 F2
(6} 724,21
LvRo 25,22,260
V2521 *1° (13)
o, FE220 1)} (8] 238f—— F3
A3 234 o
3 282 logic symbol* pin assignments
LOOK-AHEAD CARRY J. N PACKAGES FH, FN PACKAGES
; =
3 GENERATOR WITH - B 11 Coep L1 G 11 Cnsp
o] SELECTABLE s o oy .0 2 %‘ 2.6 2 P 12 6
3 GO 13 Cy 3_Go 13 Cy
o s1 1 N n
c CARRY INPUTS 4 PO 14 Cp+y 4 PO 14 Cp+y
(17) 5 G3 15 C, 5 G 15 C
(¢] 1 a3 n+x G3 n+x
Q CnA 0 za Cn 6 P3 16 CnB 6 P3 16 CnB
o (16) 1 7 S0 17 CnA 7 S0 17 CnA
CnB 2 T s) 8 s1 18 G2 8 51 78 G2
E_ 3 coo Cn+x 3 P 19 P2 9 P 19 P2
o @ " 10 GND 20 Vee T0 GND 20 Vce
o 0 —(3.—5 cPo co1 04 vy
E“Tb cGo
P12l _msd ces co2 AU ez
61Lh. cG1
2 119! cp2 Py SR
Gz 418! cG2
73 (6)  cp3 b {12) 3
Egﬁ_b‘cc:;
SN54AS282 (J,FH) SN74AS282 (N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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' PRODUCT GUIDE

28 3 logic symbolt typical performance
4-BIT BINARY FULL ADDERS ae [, B> J. N PACKAGES FH, FN PACKAGES
@ @ 1 32 | 9 €& |1 ne |11 no
typical performance A2 a P [ o z1 2 B2 |10 14 2 32 |12 ¢4
A3 M5, 3 A2 |11 B4 || 3 B2 |13 34
O L B R ) e B A B
T TIME | TIME BIT s, 3 U0 5,
2 6 Bl |14 A3 || 6 nc |16 nc
283 | 10ns 16 ns 76 mW BZ—U—HS, a 7 Co |15 83 || 7 Al |17 13
‘L5283 | 10ns 15ns 24 mW 83— ] © 8 GNOJ16 Ve g z‘o :g ;‘:
pa —1l {3 F——ca
5283 [ 7ns 1ns | 124 mW co— |0 co T GND [ 20 Vg
SN54283 (J,FH} . SN74283 (J,N)
SN54LS283 (J,FH) SN74L5283 (J,N,FN}
SN545283 (J,FH) SN745283 (J,N,FN)
284 logic symbolt pin assignments
J, N PACKAGES FH PACKAGE
4-BIT BY 4-BIT PARALLEL I % T3¢ T 5 v we 19T
BINARY MULTIPLIERS USED 18481 2 28 |10 Y6 2 2C |12 Y7
e 3 28 |13 Y6
WITH ‘285 P 3 2A |11 Y5
(7) 4 10 {12 Y4 4 2A |14 VY5
P 1C ——qf
o MSB’s for 4 X 4 multiplier 5 1A 113 GB 5 1D [15 Y4
14) 12
(285 provides LSB's) 10 @ 3 4 -——:": Y4 [6 18 [14 GA || 6 nc_ |16 gc
. . . Py 5 7 1C |15 20 || 7 1A |17 @8
e Use ‘S274, ‘LS275, ‘S275 for new ) 0 1o ol Y5 5 GND |76 Vec|[ & 18 |18 GA
designs/larger multipliers 2B ————o 6 p——Y6 9 1C [18 20
typical performance oA ] a 7 -8 vy 10 GND |20 Vce
TYPE | POWER | TIME* ZD—l'ls)— 3 3
‘284 | 460 mW { 40ns e ¥ &
sa 1) EN )
SN54284 (J,FH) SN74284 (J,N) GA——"
’ Q
* 8-Bit Product Time :g
=3
285 ) logic symbol¥ pin assignments o
)
" 7 3. N PACKAGES FH PACKAGE
4.BIT BY 4-BIT PARALLEL N PR e TS g
BINARY MULTIPLIERS USED 18 (6) . 2 28 |10 Y2 2 2C [12 Y3 o]
WITH ‘284 . ’ @ P 3 2a |11 W 3 28 |13 V2 °
A ] 4 1D |12 Y0 || 4 2A [14 W1
e LSB's for 4 X 4 multiplier e w2 LS LR e e a
(284 provides MSB's) b @ 3 o " YO "6 78 [1a GaA || 6 nc |16 nc
® Use 'S274, 'LS275, 'S275 for new 2 e 10d TR e e e S8
1 ND
designs/larger multipliers 28— a 2 ey2 = 9 ic |19 20
typical performance 24l 3 = v 10 GND |20 Voe
TYPE | POWER PR
285 | 460 mW AN
Ga-ldiesy EN
SN54285 (J FH) SN74285 (J,N}
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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286 logic symbolt pin assignments
9-BIT PARITY A 8| 2K J, N PACKAGE FH, FN PACKAGE
GENERATOR/CHECKER o | 16 8 A 1ne 1 ne
WITH BUS DRIVER (10) 2H S8 26 12 A
PARITY 1/0 PORT ¢ — 3 XMIT 10c 3 o 138
D 1) v (6) PAR 1/0 41 1D 4 XMIT, 1“c
(12) l 5 PARITY ERROR | 12 € 5 nc 15 nc
E ———— N2 6 PARITY I/0 13 F 6 | 16 O
g N3 7 GND 14 veel] 7 ne 17 nc
) 8 PARITY ERROR 18 E
G T - 9 PARITY 1/0 19 F
H— 2iP>—= PARERR 10 GND 20 Vee
4)
| —
XMIT 2 e
SN54AS286 (J,FH) SN74AS286 (N,FN)
For further information, contact the factory.
2 8 9 logic symbolt pin assignments
, _ RAM 16X a J, N PACKAGES FH, FN PACKAGES
64-BIT RANDOM-ACCESS |, T T
MEMORIES aq_115) 2 5 10 D3 2 A0 |12 83
bi - larroren o 3 RW [13_G4 |[{3 § |13 03
(16 4-bit words, open A4 | At 4 D1 |12 D4 || 4 RW |14 Q4
collector outputs) A3 {13) 3 & 3 A3 51 (15 D
typical performance g_(_:%u &1 6 gz 74 A2 |[6 nc |16 _nc
ADDRESS |ENABLE|POWER/ R (I: | 1EN [READ] oo Tis C;c : g; 5 =
TYPE 1C2 [WRITE] 9 &z [19 AT
f R
TIME | TIME | BIT @ L L s T ona 20 ves
3 ‘Ls289A| 5B0ns | 35ns | 2.7mwW D1 I A, 2D A O o Q1
'5289B [ 25 ns 12ns | 5.9 mW b2 ol o OZ
D3 ——— 3
) SN54LS289A (J.FH) SN74LS289A (INFN) o, 112) M 5a
3 SN545289B (J,FH) SN74S289B (J,N,FN)
Q.
c
(2]
-
m 2 90 logic symbol* pin assignments
c DECADE COUNTERS a2 - TR J, N PACKAGES FH, FN PACKAGES
-y . RO(1): 1 RIMNI| 8 Qp 1 nc 11 nc
Q. (divide-by-two and divide- (13 CT=0 FETS S Ga || 2 Re(1]3Z Gp
@ by-five) “012’” 3 ROZI[10 CKA|[ 3 nec |13 0Qa
. 1
. Ro(1) & 72 Qc (11 CKB || 4 R921[14 CKA
typical performance @) 2 5 Gp |12 _ROON| 5 nc |15 o
COUNT TOTAL RY(2)—r € nc |13 ROZ|| 6 Oc |16 CKB
TYPE CLEAR 7 GND [1& Vcc|| 7 ne |17 nc
FREQ POWER 1 8 Qg [18 RO(N
'290 |32 MHz| HIGH [160 mW cxatlllenf,,  PIV2 ® (3~ J15 _Fom]
'L5290| 32 MHz| HIGH | 40 mW L acrm — %A 10 GNo |20 Vee
SN54290 (J,FH) SN74290 (J,N) DIV5 (5) a
SN541.5290 (J,FH} SN74L5290 (J,N,FN) g @ B
: ckalesds S T
43cT=4 2 ——0p
,
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292

PROGRAMMABLE FREQUENCY
DIVIDERS/DIGITAL TIMERS
(digitally programmable from
22¢0 231)

typical performance

TYPE |POWER | fmax
"L§292| 200 mW | 50 MHz

SN54L5292 (J,FH)

SN74L5292 (J,N,FN)

logic symbolt

pin assignments

11 J, N PACKAGES FH, FN PACKAGES
¢R R [_'.] T B 9 nc |11 nc |11 nc
2n 2 E 0 A 2 B |12 nc
i | = 3 7P |11 CIR|]3 € [13 A
{5) (3) 4 ClK1[12 nc 4 TPt [14 CIR
cLkz > (] fre1l (6) TP s ckz[1s T3 ][5 CKI[1s no
Tin=0] [Tp2} TTPZ 5 1P2 |14 D 5 nc |16 nc
ﬂ-(n=1l [TP3]f——TP3 [7 a 15 C 7 ClK2[17 TP3
8 GND |16 Ve 8 TP2 18 D
P S 5 a |15 ¢
B (1) 10 GND [20 vce
(15) 0
c 9
(4) tnl 33 fill @
°a fomgnlf— —©
E a

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

nc — no internal connection,
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PRODUCT GUIDE

Z 93 logic symbolt pin assignments
J. N PACKAGES FH, FN PACKAGES
4-BIT BINARY COUNTERS an | ® CTR T T e o e T
(divide-by-two and divide- RO w3l 1 cT=0 2 nc | 9 Ga [[2 nc [12 Qp
by-eight) RO(2) 3 nc |10 -CKA || 3 nc |13 Qp
©eal perf. 4 Qc |11 CKB|[4 nc |14 CKA
yplealperformance cka10esds bivz @, : 2 :2 :g:;: : ;c 1: gf(s
COUNT TOTAL A 7 :;:\JD 14 v 7 7
YPE EAR cc -7 ne ad
T rrea |C-F4R|power owvs o1 6 qp 8 Qs |16 ROAI
i 11 (@) § nc_|19_ROW2)
203 | 32 MHz[ HIGH |160 mW cxa el °T Y T
'L5293| 32 MHz| HIGH | 39 mwW by MDA
SN54293 (J,FH) SN74293 {J,N}
SN54L5293 (J,FH) SN74L5293 (J,N,FN)
2 94 logic symbol" pin assignments
PROGRAMMABLE FREQUENCY T J, N PACKAGES FH, FN PACKAGES
DIVIDERS/DIGITAL TIMERS ['_n:] 18 9 nc 1 nc 11 nc
. CLH%R z 2 A 10 nc 2 B 12 nc
(digitally programmable from
2 15 3 TP |11 TRI] 3 A 13 nc
2¢t0 213) oLkt 4) 21 4 CLK1[12 nc 4 TP |14 CR
typical perf;
L G i B IR i
1
TYPE |POWER | fhax ~-In=0} 7 Q 15 C 7 Ctk2[17 nc
‘LS294 1150 mW | 50 MHz ~=(n=1] 8 GND [16 veell 8 nc 18 D
9 a |19 c
SN541L5294 (J,FH) SN74LS294 (J,N,FN) A 2) o - 10 GND |20 Vce
1) i {7)
3 T m L [‘°‘?ﬁ ¢
(14) -
D 3
o .
3 29 5 logic symbol® pin assignments
g. 4-BIT BIDIRECTIONAL SRG4 J. N PACKAGES FH, FN PACKAGES
oc_I8) 7 SER |8 OC || 1 nc [I1 nc
o) UNIVERSAL SHIFT Lo/3A_® EN Z A 9 CLK|] 2 Ser 12 0OC
Lo REGISTERS M1 [LOAD) 3 B 0 Op || 3 A 13 CLK
o o M2 [SHIFT] 4 C 11 Q¢ 4 B 14 Qp
c CLK ——Eb C3/2—p 5 O 12 Qg 5 nc |15 nc
-, tvpical perf 1 6 LD/SH|13 QA [[ 6 C 16 Qc
o ypical periormance SER :2: 230 D < 03 g, 7 GND [14 Vee|] 7 ne |17 ne
o SERIAL| A—(sl 1,30 2 8 D 18 g
TYPE SHIFT DATA AL 831730 ) V( ) ag [[e toEA[is aa
FREQ POWER ca [k} ac 10 GND {20 Vcc
INPUT o8] 1o o
‘L.52958 | 30 MHz D 70 mW
SN541L52958 (J,FH) SN741L.52958B (J,N,FN)
T Pin numbers shown on fogic symbols are for J and N packages only.
nc — no internal connection,
3.98 I TExAs
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PRODUCT GUIDE

297 pin assignments
DIGITAL PHASE-LOCKED- J. N PACKAGES FH, FN PACKAGES
18 9 $Al [ 11
LOOP FILTERS . e e L
(cascadable for higher- 3 ENCTR |11 XOPRD|| 3 A 13 48
order loops) 3 _KCK |12 ECPD 4 _ENCTR |14 XOPRD
5 IDCLK [13 A2 5 KCLK [16 ECPD
typical performance Cl D/Uo : 14 D 8 ”;c 18 ;“’
. L . t 7 _WDOUT |16 C 7 _WDCLK [17 4A2
DELAY simplified block diagram 2 oND % vee o T
fmax 9 DOoUT[1s C
TYPE |POWER - {FROM o oo T
MODULO CONTROLS cC
. KCLK |I/DCLK |00t k)
‘LL§297|375 mW |50 MHz| 35 MHz{ 18.5 ns D C A
14)18)|(1} {(2)
SN541LS297 (J,FH) SN74LS297 (J,N,FN)
K-COUNTER__(4)
€LOCK
6) MODULO-K
DOWN/UP CONTROL
K-COUNTER _(3) COUNTER _l
ENABLE
b cLock—2L > INCREMENT/DECREMENT /0 outpuy
PHASE A1—L
T—D (1) _EXCLUSIVE-OR PHASE
DETECTOR OUTPUT
(10)
PHASE
LG>J {12) _EDGE-CONTROLLED PHASE
pHASE A2—13) K DETECTOR OUTPUT
()]
29 8 . logic symbol? pin assignments _-9
3 =
! MUX J. N PACKAGES FH, FN PACKAGES
QUAD 2-INPUT MULTIPLEXERS ws (10 1 B2 9 Ci 1 nc 11 nc 0
WITH STORAGE 111 G1 2 Az [10 WS || 2 B2 |12 Ci -
©cal perf CLK P C2 c 3 At |11 CKj[ 3 A2 [13 ws [T
typical performance Ar3) 1 5 ey 7 Gg + AT 77 Cix 3
TYPE | POWER | DELAY* a2t 1120 |——0a {5 €2 |13 oc ][5 BT ]15 do -
- @ € D2 |14 Qg [| 6 nc |16 nc o
298 195 mW 20 ns Bl us 7 D1 |15 Qg || 7 €2 (17 Q¢ P
'AS298 7.1 ns sz __| B [3GnD |16 Vecl|| 8 D2 |18 Gg o.
, c119 9 D1 [19 Qa
L5298 65 mW 20 ns cz—‘—(s) (13) ac 76 GND |20 Vco
* From clock to non-inverted output D1 57) “12)
—0Q
SN54298 (J,FH) SN74298 (J,N) 218 _| 0
SN54AS298 (4,FH) SN74AS298 {N,FN)
SN541L.5298 (J,FH) SN74L5298 (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 symbott pin assignments
8-BIT BIDIRECTIONAL | SRGB J, N PACKAGES
R
UNIVERSAL SHIFT/STORAGE el or e
REGISTERS [P s Jents 3 82 |13 6/
{three-state outputs) G2 B % Gag|14 ©dp
S0 (1) ) § E/Qg |16 F/QF
typical performance (19) = 6_C/Qc 16 A/Oy
SERIAL 51_;—1 7 AGa117 O
rype | SMIFT [ Toara | Asvac | ToTaL cn.x-“—?lmh-’lu— TN [
(@)
FREQ | |yt | GLEAR | POWER . l(;:} ) - ®)_on o ono 70 Ve
"ALS299 | 30 MHz D LOW | 100 mW Arq, 3,4D
"AS299 13 7 5,13 5+ FH, FN PACKAGES
- 1 SO 11 SR
(5299 | 35MHz D Tow | 155mw | ©@ ;‘:n et T & |1z X
'5299 50 MHz D LOW | 750 mW (6) : 3 Gz [13_eigg
clac e 4 G0g|14 Didp
D/Qp ,L 5 E/Qg |16 F/QF
SNS4ALS299 (J,FH) SN74ALS299 (N,FN) E/QE S4-b> & Cag 18 wian
SN54AS299 (J,FH) SN74AS299 (N,FN) Flag (15} 7_AQA[17_On
SN54L5299 (J,FH) SN74L5299 (J,N,FN) T ‘ t; g& :g ::
SN545299 (J,FH) SN745299 (J,N;FN) ST M 5 L REmer
:vn.n 2124 (47
SL“B) 2,40 fe—— Q}’
3 01 logic symbol? pin assignments
256-BIT RANDOM-ACCESS ) RAM 256 X 1 - J'A ’;""C":Gi
3 MEMORIES :‘:‘u—(z, |0 o A%
ds, . (15) 3 51 _[11_A8
(256 1-bit words, open: A2 15 ENE (AN ELIEIN
collector output) A3 {7) | 0 R R
(9 A=
) typical performance A"(TDL— 255 6 Q |14 A7
° as 0| 7 A3 |15 A2
a Type | ADDRESS|ENABLE |POWER/ as | 8 _GNDJ16 Ve
c e | time | air A71;"— 7
Q 'S301|  42ns | 13ms |19mW R ary
22 44 ) Gt
() SN745301 (J,N) 0 Bl
‘ 12)
E. RIW—E 1EN [READ]
Q. 1.C2 [WRITE)
®
ol fazo " agp~tl-a
* Pin numbers shown on logic symbols are for J and N packages qnlv.
nc — no internal connection,
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319 logic symbolt ' pin assignments
RA
64-BIT RANDOM ACCESS " M 16X 4 J, N PACKAGES FH, FN PACKAGES
A0 0 1_A0 9 Q3 1 nc {11 nc
MEMORIES 108 0 2 5 |10 03 || 2 A0 ]12_a3
(16-four bit words, open- A28 A 3 RW |11 Q4 3 3 13 D3
collector outputs) A3 (LT Y 4 D1 12 D04 4 RW |14 Q4
Y 5 Q1 |13 A3 5 D] |15 D4
typical performance s _5(3) G1 8 D2 |14 A2 6 nc |16 nc
RW | 1EN [READ) 7 Q2 [15 Al 7 Q1 |17 A3
TYPE ADDRESS | ENABLE | POWER/ _t; 1C2 [WRITE] 8 GND|16 vcc[{ 8 D2 |18 A2
-y [ 5 a2 (19 Al
TIME TIME BIT p1-¥__ a3 A o—5L a1 10_GND |20 Vce
‘LS319A 50 ns 35ns 2.7 mW D2 {6 (7) Q2
3410 | 9 s
SN54LS319A (J,FH) SN74LS319A (J,N,FN) (12) (11)
D4— —— a4
320 logic symbot? pin assignments
. G J, N PACKAGES FH, FN PACKAGES
CRYSTAL-CONTROLLED o e W, [T F — —
OSCILLATORS TANK1 E]—)(—TANK (12) F 2 TANK2 [10 F 2 TANKI [12 F
. TANK2 —XJ TANK 3 _GND1 (11 veer 3 TANK2 [13 F
typical performance XTAL1 (14) XTAL > (10) 2 FFQ 12 F s GND1 |14 Voo
XTAL2 (15) XTAL fb— F’ 5 FFD 13 nc 5 FFQ 15 F
TYPE | fmax | POWER i @& [6 n 7a_XTALI || 6 nc 16 nc
‘LS320 | 30 MHz| 210 mW X3 7_F 16 XTAL2 [[ 7 FFD 17 nc
FFD (5) - (4) FFa 8 GND2 [16 Vcc 8 nc 18  XTAL1
9 F 19 XTAL2
SN54LS320 (J) SN74LS320 (4,N)
10 GND2 |20 Vce
<
321 logic symbolt pin assignments =
CRYSTAL-CONTROLLED G . J. N PACKAGES FH, FN PACKAGES 0
June 1_TANKI | 9 F 1 _nc 11 nc e
OS.C'LLATORS 1 b 112) [ Tankz [10 F 2 TANKI [12 F (&)
(with F/2 and F/4 count-down TANK1 L] 2] Tank 3 GND1 |11 Veor 3 TANK2 [13 F =
outputs) > (10) 4_FrQ 12 _F 3 GND1 |14 Vccr '8
(2) ¢ ——F [5 r 13 Fi2 5 FFQ 15 F
typical performance TANKZ TANK SRR 14 x1ALL|[ & nc 16 nc n':
14 CTRDIVA 7_F 15 XTAL2 || 7 FFD 17 F2
TYPE | FREQ | POWER XTAL1 ——d-]XTAL 6 113 o, [ 8 GND2 |16 Vcc 8 Fi4 18 XTALI
9 F 19 XTAL2
‘LS321 |30 MHz| 235 mW . >- cr
0 T XTAL2 —-)(—‘15' XTAL 1L e Ela 10 GND2 |20 Vo
SN54LS8321 (J) SN74LS8321 (J,N) P c1
. {5) — (4)
FFD ——— 1D }—— FFQ
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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322 logic symbott pin assignments
SRG8
8-BIT SHIFT REGISTERS WITH o 2l s J.NPACKAGES || FH. FN PACKAGES
AN 1 G 11 ck [ 11 CLK
SIGN EXTEND oF Eesd7ents 2 _sP |12 ay || 2 SP |12 _ay
{three-state outputs, 6.%’#&63 3 00 [13 Ham|| 3 oo |13 way
multiplexed 1/0) s/F—E:wn [SHIFT] 4 _AQal14 FOp|| 4 AQal14 F/OF
3M2 [PAR LOAD} 6 C/Qc |16 D/Qp|| 6 C/Qc |5 D/Op
typical performance LK (11) b co - 6 E/Qe {186 B/Qp|( 6 EQp [18 B/Qg
7 G/Qg}17 D1 7 G/Qgl17 D1 .
suier SERAL | ovne - 5 s 5t [1e % [ o [
TYPE DATA POWER R L) P 9 CR [19 Ds |l 9 CiR [19 DS
FREQ CLEAR SE 10 GND |20 Vce ||10 GND |20 v,
- cc
INPUT 8,4,1,6D
‘LS322A [35MHz | D LOW [175mwW os 12 _lgs
3) H
po —3L—14,5,1,60
SN54LS322A (J,FH)  SN74LS322A(J,N,FN) b1 (1(7) 4.5,1,6D
7 .5, 1,
AlQA —1': 2,6D Zﬂ'
77,15
16
B/Qg —'t‘z,so D
V8,15 z84
cioc By |
o/ap 15y
E/oEn‘_gL;_
F/Qf
crag T
H/oH“l‘:z.en >
2144
14, 15
GLI
3 323 logie symbolt pin essignments
- 8-BIT BIDIRECTIONAL Pl 4R shes J, N PACKAGES FH. FN PACKAGES |
= {2 1 SO 11 SR 1 SO 11 SR
3 SHIFT/STORAGE REGISTERS 51# 3en13 & iz ok 2 & iz ox
(three-state outputs) G2 | 3 82 |13 B/0g|| 3 &2 J13 Biag
Q. soll_ I ° 3 G/ag|1s Diap|| ¢ G/dg[14 ©/dp
g typical performance PORLLI P Ly 5 E/Qg |16 F/Qr|| & Qg |15 Fap
12) € C/c |16 Rap|| 6 C/0c|18 Aoy
; TYPE SHIFT S::'::\L POWER CLK;, ) G o ®) T L R
11 . 8 Qa' |18 SL 8 Qa' [18 SL
c FREQ INPUT SR (7) 140 53 aa 9 TR [19 s3 9 CLR [19 SV
= A/lQa 340 10 _GND |20 Vcc |[10 _GND |20 Voo
o ‘ALS323 | 30 MHz D 100 mW e 5.3 4
o 'AS323 B/0]
B 34D >, ]
L5323 | 35 MHz D 176 mW g VASE 2
' - cl0c-|-144;b—
SN54ALS323 (J,FH) SN74ALS323 (N,FN)  D/Gpré~s
SN64AS323 (J,FH) SN74AS323 (N,FN) E/QE(.l )7
SN541.8323 (J,FH) SN74L8323 (JN,FN) F/Qg >
(4
G/Ag T4
Hlon—t‘s,m D
v 1213 2124
17
SL-C@L—' 24D ‘-_(.)_.OH,
T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connectlon,
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logic symlmlf

pin assignments

BCD-TO-SEVEN-SEGMENT J, N PACKAGES
BIN/7.SEG > 1B 3
DECODERS/DRIVERS T1] e
5t/ 3 2 ¢ 0 _d
{open-collector outputs, low-voltage ’»ﬁ 3 it |11 ¢
version of ‘LS47) 4 BWRBO[12 b
= (5 | 2 308
typical performance RBI G21 5 Rsl 13 a
= (3) 6 0D 14 ¢
OUTPUT | OFF-STATE L T A 15 1
TYPE SINK OUTPUT |POWER 8 GND_ |18 Vce
13)
CURRENT | VOLTAGE v20 a 20210 e T
SN54LS347 | 12mA 7V 35 mW A ; b 202101124 T e [11
SN74LS347 | 24mA 7V 35 mW ) ¢ 20210 (1 28 |12 .
B” 2 d 20210 10 4 3 ¢ |13 3
SN54LS347 (J,FH) SN74LS347 (N, FN) cld s e 20210 18, CS B KL
5 {/R 15 b
plel g t 2021015 ¢ 5 nc’ T
g 202100 (14 7 Rl |17
8 D 18 g
9 A 19 f
10._GND |20 Vce
348 fogic symbolt pin assignments
8-LINE TO 3-LINE HP'E;B'N J. NPACKAGES
1 4 9 A0
PRIORITY ENCODERS 012 rdoz10 104 2! 5 T70 o
(with three-state outputs) PILLIE-N 7P PR PN 3 6 |11 1
12) 4 7 |12 2
typical performance 2———D2/z12 124 5 E1 |13 3
(13)
e -4 6 A2 14 GS
TYPE | DELAY | POWER - yz13 3 18— go O AT
‘LS348 | 16ns | 63mW 4-—“2 4214 4T (8 8 GND |16 Vcc
N74LS348 (J,N,FN) s . 5/215 T o ¢ S
F S N, ~ X
SN54L.5348 (J,FH) { 6 (3) /216 161 ‘m"zu FA:::(AG:CS E
7—ﬂ——--b 7/217 17J- 2 4 12 AO =]
3 5 13 0 o
1o VP~ 9 Ao 4 6 141 -
) 5 7 |15 2 T}
\AL] 20 Y pP~——a1 % ne |16 no 3
£l (5} 619 4 TP 18,0 7 €1 |17 3 ©
8 A2 |18 GS 0
9 A1 |19 EO Ao
70 GND | 20 Voo a.
T Pin numbers shown on logic symbols ~ FONT TABLE T1 — NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'LS347
are for J and N packages only. ' | : J '-| q l_] C [
nc — no internal connection. h__l’ | | 1 | C : ——
6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TExAs 3-103"
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PRODUCT GUIDE

350 logic symbo|7 pin assignments
SHIFTER J, N PACKAGES
FOUR-BIT SHIFTER LN X IV [
{3-STATE OUTPUTS) PRI I P ° 2 02 |10 SO
9 G— 3 D 11 Y3
sy —1 3 2 00 12__v2
SN54S360 (J,FH) SN74S350 (J,N,FN) L 5 D1 13 OF
L 6 D2 13 Y1
10-_0'"”’( 7 D3| 16 Y0
“n 8 GND | 16 Vec
L & Vp—13
1242
D3 (7) 210 1343 1 NC 11 NC
(6} 1140 2 D-3 12 st
D2 211 3 D-2 13 S0
) 21 ol 02,
D1 ——1 212 1342 : : g; 14 ::
15
oo 2 Z13 gl 5 NC 6 NC
(3) 120
D-1 ————— 2N 134 1 14 7 D1 17 OF
8 D2
p.2 42 216 1442 V v — :Z ::)
{1) 164 3
D-3 216 10 GND 20 Vce
134= 0
1441 (16)
k2 Vi Yo
1813
367 logic symbot? pin assignments
HEX BUS DRIVERS ) . >
Ye) g
{non-inverted three-state outputs organized 16 EN 1 J‘g ‘“;“fv T
3 .tohcllltluhmdllnqofA-bitdltl) a1 J2 >y (3} 1 2 1Al {10 1A4
typical performance L] (5) 3 tvi 11 avi
AR Y - 1A2 16) ——(7; w2 a4 VA2 |12 2A1
POWER 1A3 ———i p——— 1Y3 6 1Y2 |13 2v2
TYPE D OUR
v ELAY | CURRENT |cumnen | C'SSIPATION 1a¢ 100 9 v 6 1A3 |14 2A2
(=] SNGAALS367 | 7 n3| —12mA| 12 mA W 7_1v3 116 26
[« R SN74ALS367 ns| ~16 mA| 24 mA mW B GND |16 Vcc
c SN74ALS367-1 ns| 16 mA| 48 mA mwW
%) SNE4367A 128l -2mA mA 326 mW v1 FH, FN PACKAGES
P SN74387A 12ns|-5.2 mA mA 326 mW T _nc [11_nc
SNS4LS367A |D.6ns] -1 mA mA 0 mW 2v2 2 18 |12 Y4
() SN74LS367A | 9.6 ns| - 2.6 mA mA 0 mwW 3 _1A1 |13 A4
E. SNB4367A (J,FH) SN74367A (J,N) 4 vy 114 2vi
a. SNG4ALS367 (JFH)  SN74ALS367 (N,FN) 5 1A2118 2A1
® SN74ALS367-1 (N,FN) : ::/z :3 ;:2
SN54LS367A (J,FH) SN74LS367A (J,N,FN) s A3 18 22
5 _1v3a |19 28 |
10 GND| 20 Vco
°Pin numbers shown on logic symbols are for J and N packages only.
NC — No internal connection.
3-104 TExAs
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PRODUCT GUIDE

351 logic symbott pin assignments
DUAL 8-LINE TO 1-LINE DATA - @ J. N PACKAGES
SELECTORS/MULTIPLEXERS e b B am e
A —— O
(three-state outputs; four 8 (4) el 3 A 13 D5
common data inputs) (6} 2 7 4 8 14 D4
[ | 5 C_ |16 203
typical performance 1 s L e 100 |76 202
7 D1 [17_ 201
DELAY TIMES wo &L_Jo -1
7 8 1D B 2D0
DATA TOTAL 1D g 1 9 103 [19 2y
TP | romv | FROM | powen 102%;— 2 " 10 _GNDJ20 Vee
OUTPUT ENABLE 103 ] 3 v p— 1
‘351 | 10ns | 17ns | 220mW O T | Y2
D5 T 5/215
SN74351 (J,N) 06 5 €218
D7 7/237
MUX
18)
200 -:-17)_ 0
D1 = 1
. ST {190
203 ns 1, v 2y
L 13,4
4155
+166
4177
: 3 52 ' logic symbol® pin assignments
DUAL 4-LINE TO 1-LINE DATA J. N PACKAGES FH, FN PACKAGES
SELECTORS/MULTIPLEXERS Al 1oy o 716 [ 9 2v [[1 ne |11 ne
(inverting version of ‘LS153) g 2] ,)GE 10 e Zeop R 0o 12 I _g
typical performance = MUX = 4 1C2 |12 2c2|] 4 1c3 {14 2C1 '5
= (1) 5 1C1 |13 2c3|| 6 1c2 [ 15 2c2
DAI'JT:LM TIMES 16 =5 i" 6_1c0 |14 A || 8 nc [16 nc O
FROM TOTAL 1C0 === L7 vy [15 26 [ 7 1c1 [17 2c3 -
TYPE | gorpur [ENABLE | POWER | 1ot -2—i1 =7,y [E_owel1e vecll & i1 A o
'ALS352 | 6ns | 4.5ns | 326mw| 1027532 oo 20 vee 'g
'AS352 | 2.7ns | 4b5ns [1225mw]| 1037013 o
‘LS352 15ns [18.5ns 31 mw G e
2c0 (10 a.
SNB4ALS352 (J,FH)  SN74ALS352 (N,FN) (a1 ©
SN54AS352 (4FH)  SN74AS352 (NFN) 26170 Y
SN54LS352 (J,FH) SN74LS352 (J,N,FN)  2€2
{13)
. 2c3
1 Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection,
I TExas 3-105
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3 5 3 logic symbott pin assignments
DUAL 4-LINE TO 1-LINE DATA (1a) J. N PACKAGES FH. FN PACKAGES
SELECTORS/MULTIPLEXERS A 1% Y62 116 1.9 ¥ 1 ne 11 ne
; ) B ’ 3 2 B |10 2c0]| 2 16 |12 2v
(threestate outputs, inverting - r 3 _1C3 |11 2C1{] 3 B 13 2C0
version of ‘LS253 MUX 4 1€2 |12 2c2f] 4 1c3af1a 2c1
— (1) p E 5 1C1 |13 2C3}| 5 1c2]15 2C2
typical performance 1::‘; 6) o" 6 1co |14 A 6 nc |16 nc
7 1Y {15 2G 7 1C1 |17 2c3
DELAY TIMES 1c1%1 vy 8 GND |16 vVec]] 8 1co|18 A
DATA 1c2 2 9 1Y |18 26
TYPE | TOINV E::;TE :g:;‘é; 163 ::’ 3 6 N0 20 Ver
__|outpur G
‘ALS353 6ns. | 45ns | 40mW 2¢0 <
L b (9)
"AS353 | 2.7ns | 5.5ns | 130 mw 210 2y
‘15353 | 12ns | 13ns | 43 mW 2 1)
SNB4ALS353 (J,FH) SN74ALS353 (N,FN)
SN64AS353 {J,FH) SN74AS353 (N,FN)
SN54LS353 (J,FH) SN74LS353 (J,N,FN) -
3 54 logic symbait pin assignments
8-LINE TO 1-LINE DATA Mux J. N PACKAGES FH, FN PACKAGES
SELECTORS/MULTIPLEXERS/ * NN oy I
TRANSPARENT REGISTERS G2 16l EN 3 D5 |13 Si 3 D5 |13 st
(threo-state outputs) 3 2| 4 Da |14 50 || 4 b4 |14 S0
3 5 (1) o ) 5§ D3 [15 G1 5 D3 |15 61
typical performance s0 (14) 6 D2 |16 G2 6 D2 [16 G2
) Fe o 7 01 |17 _G3 || 7 D1 |17 _G3
DELAY TIMES s1 ey 8D 6-7- 8 DO [18 W 8 DO |18 W
v DATA | DATATO s2 n 8D s DC |19 Y 9 bC |19 Y
a TvPE | 10NV | NONINY E:::zME bc 8 -(l:g 10 GND [20 vecl[10 GhND[20 vee
o OUTPUT | OUTPUT L oo 8 __Too ol 51
¢=1 'LS354 | 235ns | 235ns | 16ns o & T ] D
- PR CIT |19
; SN54L5354 {J,FH) SN74LS354 (JN,FN) py 5L D 3
‘G:) os & o s
—* DS Lgo 5 vﬂw
o os 2 __Joo e
@ o7 & 9 7
t Pin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection. -
3-106 . Texas
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PRODUCT GUIDE

355 togic symbolt pin assignments
8-LINE TO 1-LINE DATA MUX J, N PACKAGES FH, FN PACKAGES
707 11 T 07 |1
SELECTORS/MULTIPLEXERS/ & LBty e s T o e 53
&, L18)
TRANSPARENT REGISTERS G2 (T;)-m EN 3 06 |13 Si 3 o8 [13 s
i, ¢ outputs G3 oot 4 D4 [14 SO 4 D4 |14 SO
{open-collacto puts) 5 1) ) 5 D3I [18 &1 5 03 [15 &1
typical performance P {14) 86 D2 [18 G2 6 D2 |18 G2
T 7 01 |17 Ga|[7 01 [17 63
DELAY TIMES s1 (—uT——sD G% 8 00 {18 W 8 DO |18 W
DATA | DATATO §2 ==——180 9 bC [19 v 9 BC [19 Y
TOINV | NON-INV FROM 5e JLIN oy 10 GND |20 Vcc||10 GND| 20 Vec
ENABLE m | L
OUTPUT| OUTPUT oo 8 __roo >1
316ns | 30ns | 21.5ns o &—foo_1| P 0
o2 & 90 2 o2 v
SN54LS355 (J,FH)  SN7415355 (J,N,FN) 03 (5) D 3
ps W53 ‘
ps 8l 30 5 Py SGLIE
os {50 ¢
o7 W —Jop 7
356 logic symbolT pin assignments
8-LINE TO 1-LINE DATA MUX J. N PACKAGES FH, FN PACKAGES
707 |1 1 b7 J11 5C
SELECTORS/MULTIPLEXERS/ & l15)= 3 = o8 [z 52 T o5 iz 2
EDGE-TRIGGERED G2 18I EN 3 05 [13 ST || 3 06 |13 51
REGISTERS G3 (17) 4 D4 |14 SO 4 D4 [14 SO
= h1 5 D3 |16 & || 6 03 |16 G1 3
(three-state output) sc m-bcs e 02 |16 &2 || 6 02 {18 &2
typical performance so -(_13) 80 7 b1 _[17 63 7 01 (17 a3
s1 —=——438D G% 8 ©C |18 W || 8 DO [18 W
DELAY TIMES s2 &BD 9 CLK [19 Y 9 Cck [19 ¥ Q
DATA | DATA TO cak 2 __Ees . 7o GND [20 Vec|[10 N |20 Voo o
o FROM - =]
TO INV | NON-INV ENABLE Do (8) ) o1 (9
OUTPUT| OUTPUT p1 & o 1] O
235 ns 235 ns 16 ns D2 6) 9D 2 v__ﬂ Y s ,
L D3 6 s S
SN541L8356 (J,FH) SN74LS356 (J,N,FN) - (4) 9D r . -
. os 8L_J5o—§ op=lflw o
pe 255 a
o7 W __fFop 7
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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PRODUCT GUIDE

357

logic svmbol’

pin assignments

8-LINE TO 1-LINE DATA mMux J. N PACKAGES _FH, FN PACKAGES
— (15 1 D7 |11 1 D7 |11
SELECTORS/MULTIPLEXERS/ 51 mh & 3 D6 |12 s2 2 06 (12 sz
EDGE-TRIGGERED G2 ——b‘ EN 3 D5 |13 51 3 D5 |13_S1
REGISTERS G3 an_ 4 04 [14 so 4 D4 [14 SO
& (LI ) 5 D3 |15 &1 5 03 [165 G1
{open-collector outputs) oS (14) o0 6 D2 |16 G2 6 D2 |16 G2
typical performance (13) o 7 01 |17 G3 7 D1 |17 G3
ypical pe SUoGa R G5 8 D0 (18 W || 8 DO [18 W
§2 =-—8D 9 ClK 19 v 9 CLK {19 Y
DELAY TIMES CLK .‘L_>cg 10 GND [20 vcc[[10 GND |20 vee
DATA [ DATATO | oo ® ;‘
TO INV | NON-INV ENABLE @) 90
OUTPUT | OUTPUT o1 o—feo 1 > o)
31.5ns 30 ns 25 ns pz & __fop 2 o Y
D3 8 o 3
SNS54LS357 (J,FH)  SN74LS357 (J,N,FN) D4 @) oD )
os BL_Top N SR
D6 LQD 6|
oy Y __fop
365 fogic symbolt pin assignments
HEX BUS DRIVERS G W J. N PACKAGES FH, FN PACKAGES
h G2 118 EN 161 9 Y4 1 nc |11 nc
{non-inverted three-state out- . @ AT |10 A4 T & 2 v
puts, gated enable inputs) Al 2 > \vj Y1 |3 vi 11 Y5 3 Al 13 A4
typical performance Az W | 5) v [@ Az |12 A5 || & Vi |14 V5
A3 (6} (7) y3 LB Y2 [13 ¥6 5 A2 |15 AG
TvE  |DEtay ngAR)::E S POWER ag 19 (9) o LB A3 113 A6 |} 6 nc |16 nc
3 current |curnent [P'SSPATION| - (q) (EXTY IR EI RENE | R KV
SN54365A T2ns| -2mA| 32mA | 325 mW (1a) (13) cc
SN74365A T2ns |-5.2mA| 32mA | 3256 mW AB Y6 S_Y¥3 |19 G2
[SN54ALS365 7ns| —12mA| 12 mA 53 mW 10_GNDJ 20 vec
_.9 SN74ALS365 7ns| —16 mA| 24 mA 53 mW
o) SN74ALS365-1| 7ns| -15mA| 48 mA 53 mW
a SN54LS365A | 9.6ns| —1mA| 12 mA 70 mW.
c SN74LS365A | 9.5ns [-2.6 mA| 24 mA 70 mW
0 SN54365A (J,FH) SN74365A (J,N) SN74ALS365-1 (N.FN)
- SN54ALS365 (J,FH) SN74ALS365 (N,FN)  SNS4LS3BS5A (JFH)  SN74LS3IB5A (J,N.FN)
Q 366 logic symbol? pin assignments
a HEX BUS DRIVERS & 5 J.NPACKAGES [ FH, FN PACKAGES
o X " a2 {15) EN 1 Gt 9 Y4 1 nc 11 nc
{inverted three-state outputs, 2 Tio A3 2 & T2 Ve
gated enable inputs) a1 2 > v~ vi 3 i [0 ve [[3 A1 [13 As
A2 (4) 1 (5) y2 14 A2 |12 AS 4 Y1 [14 5
typical performance A3 (6) 7 Y3 5 Y2 [13 Y86 5 A2 [15 AB
MAX MAX PowER A (10) (9) va 6 A3 14 26 6 nc 16 nc
TYPE DELAY [ SOURCE | SINK | g ccnnmon 12) ITEN 7 Y3 (15 G2 {|7 Y2 j17 Y6
CURRENT { CURRENT A5 __(Mi ) Y5 |8 GND [16 vcc|| 8 A3 |18 A8
SN54ALS366 | 55ns| ~12mA| 12mA 40 mW. A6 —— Y6 9 v3 [1s &2
SN74ALS366 [5.5ns| —15 mA| 24 mA 40 mW . 10 GND |20 vcc
SN74ALS366-1 | 55ns| —16 mA| 48 mA 40 mW
SN54366A i1ns| —2mA| 32 mA 295 mW
SN74366A 11ns|-5.2mA| 32 mA 295 mwW
SN54LS366A [9.5ns| —1mA| 12mA 60 mwW
[SN7415366A |96 ns|-2.6 mA| 24 mA 60 mwW
SN54366A (J,FH) SN74366A (J,N} SN74ALS366-1 (N,FN)
SNS4ALS366 (JFC}  SN74ALS366 (N,FN)  SN54LS366A (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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PRODUCT GUIDE

3 6 8 logic symbol® pin assignments
HEX BUS DRIVERS 5 pry J. N PACKAGES FH, FN PACKAGES
(inverted three-state outputs organized 1 T 18 |6 YAl 1 n [11 ne
to facilitate handling of 4-bit data) (2) (3) 2_1a1 |10 A4l 2 1G 12 1v4
e | D_VP—= M S T avi o tar s
typical performance 1A2 S Y2 [ 7A2 12 21 [| 4 1v1 |14 2v1
Max | MAx POWER 1a3 &8 D 4va 5 yva [13 2vz [[5 1Az 16 2A7
TYPE DELAY| gl?:n“;ﬁr c Jsr::::NT DISSIPATION | 144 0L} 8 ava [e 1A3 [14 2A2] 8 nc |16 nc
SHETAT =l T ma A T 7 v |16 28 || 7 _1v2 [17_av2
SN74AL 5 ns| ~ 156 mA| 24 mA 20 mw 8 _GND |16 _Vcc || 8 1A3 |18 2A2
SN74A {55 ns| ~15 mA| 48 mA 40 mW 9 1v3 118 2G
SNEA3 Tins| -2mA] 32mA | 295 mW 2v1 10 GND |20 Ve
SN74368A 11 ns| -5.2 mA mA 295 mwW
SN54L5368A [9.5ns| -1mA mA 0 mw 2v2
SN74LS368A | 9.5 ns| -2.8 mA 4 mA 60 mW
SN54368A (J,FH) SN74368A (J,N)
SN54ALS368 (J,FH) SN74ALS368 (N,FN)
SN74ALS368-1 (N,FN)
SN54LS368A (J,FH) SN74LS368A (J,N,FN)
373 logic symbol, ‘LS373, ‘ALS373, ‘AS3731  pin essignments
OCTAL D-TYPE LATCHES ; oc U EN J. N PACKAGES FH, FN PACKAGES
(three-state outputs, common c ey 7 0¢ |11 _C T OC [11_C
ol ple) -] . 2 1a |12 50 (| 2 o |12 50
output oongro , common enal 1D_(3) ® bV ‘:; 1 >0 113 5o T T 5o
20 (4 220 4 20 [14 6D 4 D [14 6D
typical parformance . 30 (7 =1 _(6) 1 5 20 |15 6Q 5 20 |15 6Q
(8) (9) 6 30 |16 70 || 6 sa |16 7a
Type [OUT-|pgLay | TOTAL 4D 113) 12) 4a 7 3D |17 70 || 7 30 |17 7D
PUTS POWER 5D |—==5Q 75 40 |18 80 || 8 40 |18 8D
'ALS373] Q 8ns [ 70mW 6D {14} L 19 0 [ 20 [1s sa || ® 4o [19_s8a
‘AS373 7007 (6) _,5 [to eND {20 vec|[10 6ND[ 20 Vee
1S373 | Q [19ns [120mw ep_118) 19 _ oo
‘S373 Q 7ns |525 mW
SN54ALS373 (LFH)  SN74ALS373 (N,FN) logic symbol, 5373 }]
SN54AS373 (J,FH) SN74AS373 (N,FN) Se_ =}
SN54LS373 (J,FH) SN74LS373 {J,N,FN) c.hn ¢ . =
SN54S373 (J,FH) SN74S373 (J,N,FN} CD
0 8 _fp V& —1a
{4 | L5 _2a "6
ap )| {8 __ 30 3
a0 8| L9 _ 40 e
sp {13 | | (120 50 o
‘ et
ep_{14) | 05 6o o.
70 07} T | 118)_,q
8p._{18) TETN
t Pin numbers shown on logic symbols are for J and N packages only, .
nc — no internal connection.
TExas 3-109
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PRODUCT GUIDE,

374 logic symbol, 'LS374, 'ALS374, 'AS374 pin assignments
OCTAL D-TYPE FLIP-FLOPS @ J. N PACKAGES FH, FN PACKAGES
(three-state outputs, common M#‘EN ; f :; :;K ; ﬁf :; :;K
output control, common clock) cu(—-i:’:l 3 10 113 5D 3 D |13 50
typical performance — 4 20 [14_ 6D 4 20 [14 6D
6a |[ 5 20 |15 6Q
w2t > v : :z;g 12 7a || 6 30 |16 70
POWER | DATA TIMES ) ) S T R A R KT
- 2D 20
TYPE FREQ PER SET: HOLD ) ) a0 T8 8o T ELEET)
- FF UL 30 3Q 9 aa |19 8a |[ 9 4a [19 sq
::L553377: 50 MHz{10 mW il 9 4o [0 _oND[20 vcc][10 GND] 20 vee
(13) (12)
‘LS374 | 50 MHz[17 mW |20 nst | O nst 5D 5Q
'5374 [100 MHz|56 mW | 5 nst | 2 nst sp—14) 08 o
1 Rising edge of clock pulse 10 17) (16} 70
(18) {19)
SNB4ALS374 (J,FH) SN74ALS374 (N,FN) 8D 8a
SN54AS374 {J,FH} SN74AS374 (N,FN)
SN54LS374 (J,FH) SN74LS374 (J,N,FN} logic symbol, ‘s374%
SN54S5374 (J,FH) SN74S374 (J,N,FN)
ot (1) EN
(11)
CLK———E::‘]
~
1D 3) 1D v 2) 10
20 {4) (5) 20
0 (7) (6) .
4D (8} (9) 20
3 sp13) (L2
60 {14) (15) 6Q
) 7017 |18 o
-y 8D (18) (19) 8a
=]
Q
c
9& 375 logic symbolt pin assignments
C) | 4BIT BISTABLE LATCHES w5 |34 T NPACKAGES _||_FH. FN PACKAGES
{2) =
c 4) c1 2 _ 10 1 1D 9 3D 1 nc 11 nc
E: typical performance 1C’ZC—ECZ (5) 20 2 1a_o 30 2 10 jp2 3
7) (6) = 3 10|11 30 [[3 1@ |3 3a
@ TOTAL ;g P i 28 [ icachz scac|s 10 s sa
OUTPUTS { DELAY ——130 ——0—30 5 20 [13 40 |5 1C.2C[is_3C.4C
.| POWER ac.4c. 12— c3 {10 5 |6 28 s 48 6 m [ie e
00 12ns | 32mW ' A 3 40 [7 20 |15 a0 |7 20 |17 40
ap {15} 40 (a4 = 8 GND (18 vcc [[8 20 fs 4@
SN54LS375 (J,FH) SN74LS375 (J,N,FN) 9 20 118 4D
. o oND 0 vee
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-110 I TEXAS
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376 logic symbol? pin assignments
QUAD J-K FLIP-FLOPS 1 J. N PACKAGES FHPACKAGE
fon MU
{common clock, common clear) @ 1 CIRT 9 akflV ne ]11 ne
CLK i 2 _1J [10 34 2 CIR |12 CLK
typical performance 3 1K [11 3K 3 1J |13 34
- - | — 4 10 (12 3a 4 1K (14 3K
POWER | DATA TIMES u (2) 1 - @ 5 20 [13 4Q 5 10 [15 3Q
FREQ PER SET- _ 3 10 6 2K [14 4K 6 nc |16 nc
EF up HOLD 1K 1K 7 2 |15 a4 7 20 |17 _4a
2 {7 8 GND |16 Vcel|l 8 2K |18 4K
45MHz | 65mW | Onst | 20 nst o | ) o0 520 175 a7
1 Rising edge of clock pulse 2K—I>‘“m ] 10 GND |20 vee
SN54376 (J,FH) SN74376 (J,N) 3— (12)
1 —
IR { l: 3Q
(15)
] |19
4Kt
377 * logic symbolt pin assignments .
. = (1)
OCTAL D-TYPE FLIP-FLOPS .G o G1 J. N PACKAGES FH. FN PACKAGES
(single-rail outputs, common CLK 1c2 1 G 11 _CK[[1 @ 11 CLK
2 10 (12 sa [ 2 10 [12 sa
enable, common clock) 1 :i; PT) ] ::: 1 5 T o s 5 T3
. 2D 20 4 20 114 6D |[[ 4 2D [14 6D
typical performance ap A2 6 a9 5 20 |15 _6a [[ 5 20 |15 ea
POWER | DATA TIMES 4D (8) (9) P 6 3Q |16 70 6 30 |16 70
FREQ PER SET- 5D (13} (12) sa 7 3D 17 7D 7 3D 17 70
HOLD 14) _—“5) 8 40 [18 8D [| 8 4D 18 8D
F-F up 6D T ) 6a 9 4a |19 sa 9 40 |19 8Q
40 MHz [10.6 mW [ 20 nst | 5nst 7 18) — 70 10_GND [ 20 v ff10 GNDJ 20 vee
t Rising edge of clock pulse 8D (19) 8Q
SN54LS377 (J,FH) SN741.8377 (J,N,FN) Q
3
=
378 logic symbol? pin assignments Q
e
R X - (1 y
HEX D-TYPE FLIP-FLOPS g v G1 J, N PACKAGES FH, FN PACKAGES Q
(single-rail outputs, common cLk 2 1c2 1. G 9 CKI| 1 nc [11 nc -
enable, common clock) 3 (2) 2 10 |10 4Q 2 G_|12 cK T
10 ———{2 —a 3 10 |11 _40 [ 3 10 |13 aa e
typical performance 20 —" 20 4 20 |12 sQ || 4 1D [14 4D o
30 & ) 3 5 20 |13 5D 5 20 |16 5Q
- POWER | DATA TIMES 4D {11} (10) aa 6 3D 146D 8 nc 16 nc
FREQ PER SET- 1131 a2 o 7 30 |15 6Q || 7 20 ]17 5D
HOLD 5D 4 T s) 8 GND|16 Vcc|[ 8 3D |18 6D
F-F up 6D l——= &0 3 3a |19 _6a
40 MHz |10.6 mW | 20 nst | 5 nst ) 10 GNDj 20 Vcc
t Rising edge of clock pulse
SN54LS378 (J,FH) SN74LS378 (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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379 logic symbolt pin assignments
QUAD D-TYPE FLIP-FLOPS g G1 J. N PACKAGES FH, FN PACKAGES
{doubte-rail , (9) 1 G 9 ck]l 1 nc |11 nc
CLK 1c2 —
enable, common clock) @ 2 1a |10 30 2 G 12 CLK
(4).° ——11o {3 18 |11 338 || 3 10 |13 30Q
typical performance 1D —1 2D b (3) 1@ 4 1D [12 3D 4 10 [14 34
(7) § 20 [13 4D 5 1D |15 3D
POWER | DATA TIMES P - o 2 (6 23 [14 4G [ 6 ne [16 ne
FREQ | PER | SET- Lﬁo, 20 7720 |15 _aa || 7 _20 |17 4D
HOLD (12) . —— 3a 8 GND|16 vec|[ 8 20 [18 40
F-F upP 3D == b (11 55 9 20 |19 4q
40 MHz [ 10.6 mW ]} 20 ns? | 5 nst 12) 05 20 10 GND} 20 Vcc
1 Rising edge of clock pulse 4D —— 04 a0
SN54LS379 (J,FH)
SN74L.8379 (J,N,FN)
381 logic symbol? pin assignments
ARITHMETIC LOGIC UNITS/ o J. N PACKAGES FH, FN PACKAGES
FUNCTION GENERATORS so2 o I B L
2 81 |12 F3 || 2 BY |12 _F3
{6) 0
(8 binary functions, use ‘S182 for §1— M3 (14) - |3 A0 [13 & 3 A0 |13 &
look-ahead carry) sz_ﬂ)__ 2 (1/2/3) cp PI% B0 [1a 7 4 BO |14 P
i . ; Wz cep=13 & 550 |15 ¢, || 5 so |15 cn
typical performance (1/2) BI 6 S1_[16 B3 6 S1_[16 B3
. ¢ s 10 7 S2 |17 A3 || 7 52 |17 A3
Tvpe |CARRY| ADD [ TOTAL n 8 F0_|18 B2 || 8 FOo |18 B2
TIME | TIME | POWER @ - r‘ 2 ;‘ND ;?, Cz ‘z g‘ ;z A2
1 ND Vi
'Ls381 [ 16ns | 21ns [ 175 mw A0 " P 1 8 o < =<
‘S381 11 ns 20 ns | 525 mW go-t Q
A (1 P
SN54LS381 (4,FH) " 12) 2 gy
SN54S381 (J,FH) B1 Q
SN74L5381 (J,N,FN) FOLLI an
- SN745381 (J,N,FN) 18 141 ——F2
- B2 Q
g- A3 an I ")
(16) (8] [-—F3
c B3 Q
(7]
-+
£
Q.
(4]
* Pin numbers shown on fogic symbols are for J and N packages only.
nc — no internal connection,
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382 logic symbolT pin assignments
ARITHMETIC LOGIC UNITS/ (5) ALY J. N PACKAGES FH, FN PACKAGES
S0 0 T A1 |11 F2 vAlL 11 F2
FUNCTION GENERATORS 1 (6) e 2 B1 12 F3 2 B 12 F3
{ripple carry and overflow outputs) '(7, 3 A0 |13 OVR |3 A0 [13 OVR
S2em— 2 4 BO |14 Cpi4| 4 BO |14 Cpia
typical performance 28l § SO |15 Cp 5 SO |15 Cp
(15) 6 S1 |16 B3 6 St |16 B3
TYPE CARRY | ADD | TOTAL Cp 3ct 7 S2 |17 A3 7 s2 |17 A3
TIME TIME | POWER 8 FO |18 B2 8 FO |18 B2
7 9 F1 |19 A2 9 F1 |19 A2
L5382 | 27ns 18 ns | 175 mW @ o o GG |20 Voo J[ic NG 76 Vog
SN54L5382 (J FH)
SN74LS382 {J,N,FN) (9)
———F1
[§hl] F2
{13) OVR
14]
12]
| o2
3 84 logic symbol? pin assignments
8-BIT BY 1-BIT TWO'S- . J. N PACKAGES FH, FN PAGKAGES
COMPLEMENT (1) Sx12's CoMP T CIR | 9 MODE| 1 ne J11 nc
CLR —I{ z1/C2 !
MULTIPLIERS CLR (9) 2 X3 {10 K 2 CIR |12 MODE
)
e Magnitude-only multiplication MODE ) [LOW FOR MSB] 3_X2 11 X7 ;)3 X3 |13 K
q ¢ ber of bi CLK —PL(B/—D 4 X1 12 X6 4 X2 [14 X7
e Cascadable for any number of bits - [ £%6 113 X5 5 X1 |15 X8
e Serial multiplier data input xo (4) —‘2D o] m |skea S PRODI14 X4 6 _ne 16 _ne
® Serial data output for. multiplication - e 7 _Ck _[15 ¥ 7 X0 |17 _Xb [}
X2 8 GND (16 Vcc || 8 ProD[18 x4 o]
product (2) — 5K 19 v - —
. P . X3 =]
e 8-Bit parallel multiplicand data input X4 (14) — P 10 GND |20 vce (D
® 40 MHz typical max clock frequency X5 (13)
typical performance X6 A2 ! g 8 proD t;
an__— w30
MAX DELAY X7 7 =
TOTAL R ] gel
CLOCK [ FROM [ FROM REE o
POWER Y 30 ala
FREQ | CLOCK | CLEAR . 1 L
40MHz | 15ns | 17ns | 4556 mW Nd ] o
ao ™
SN54LS384 (J,FH) K —— ci
SN74LS384 (J,N,FN)
'
t Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection,
TExAS 3-113
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

38 5 logic symbolT pin assignments
QUADRUPLE SERIAL ADDERS/ CiR ((111,' 21 J. N PACKAGES FH, FN PACKAGES
1 CLK [11 CIR|| 1 CK [11_CR
CLK ———di
SUBTRACTORS K 2 2 1T |12 3 || 2 1% |12 a3z
e Buffered clock, direct clear inputs @) Z/p-Q 2D @ 1 |BAsA 13 3S/Al 3 TSAT13 3K
1S/R ————qM3. 14-R 4 1B [14 3B 4 1B |14- 3B
¢ Independent two's-complement 1A (5) P _. € 1A |15 3A 5 1A |15 3A
addition/subtraction (@) 3C0/380 T 2D 6 2A |16 4A [[ 6 2A |16 aa
) . a 173 2T 7 28 |17 a8 || 7 28 |17 4B
typical performance @ 1 ai3ci3B) 1438 8 25/A |18 4S/A|| 8 2S/A (18 aS/A
2s/A (9) 9 23 |19 43 [| 9 23 [19 4%
fmax_| DELAY | POWER a8 ] 22 75 GND [20 Voo]]1o oNo Jz0 vee
40 MHz 16ns | 240 mW 28 (7)
SN54LS385 (J,FH) x/xﬁz—— n2) o
SN74LS385 (J,N,FN} 3A ————
3B {14)
ey (18)
4S/A {19}
f———-az
4A—~—(1sl
PrLL
386 logic symbol? pin assignments
QUAD 2-INPUT 1A (L] =1 3) J, N PACKAGES FH. FN PACKAGES
EXCLUSIVE-OR 1B ——‘é’) v 1 1A : 3A ; ne |11 ne
2 1B 38 1A 12 3A
GATES 28 ) @ oy 3 v |10 3v || 3 18 |13 38
typical performance 2 3 4 2y _[11_avy [[ 4 v [1a av
3A ™ | {10 3y 5 2A [12 aA 5 nc_ [15 nc
3 TYPE | DELAY TOTAL 38 (_12)__ . 6 2B [13 48 6 2Y |16 4y
POWER aA an 7 GND |14 Vecl] 7 ne |17 ne
| |["Lsass| 10ns | 30mw PANIEN | 8 2a 118 aa
9 2B 19 48
:‘U SN541.5386 (J,FH) positive logic: Y =A @ B=AB+AB 10 _GNDj20 Vec
(@] SN741L5386 (J,N,FN)
Q.
c
Q
-+
= '
Q.
(5]
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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390

logic symbol1

pin assignments

DUAL DECADE COUNTERS 2 CTR J. N PACKAGES FH, FN PACKAGES
{bi-quinary or bcd sequences) cLr cT=0 V_JCKAJ 9 2Qp || 1 e 11 ne
2 1CLR[10 20c || 2 ICKA[12 20p
typical performance [ 3 10p {11 20g || 3 1CLR[13 2Qc
1CKA (1) - DIV2 {3) 104 4 1CKB[12 2CKB[[ 4 10a [14 20
Type |COUNT TOTAL 5 Qg |13 2Qa || 5 1CKB[15 2CKB
FREQ CLEAR POWER DIVS o (5) 108 6 10c |14 2CLR|| 6 nc |16 nc
390 |25 MHz | HIGH | 210 mW. @ ® 7 1QGp |15 2CKA|[ 7 1Qg [17 20a
"LS390 | 36 MHz | HIGH | 75 mwW 1CKB ——> + cT 1ac [ GND [16 Vcc |[ 8 10Gc |18 2CLR
2 (7} 10 9 1Qp {19 2CKA
SN54390 (J,FH) SN74390 (,N) D 70 GND |20 Voe
SN54LS390 (J,FH) SN74LS390 (J,N,FN)
CTR
2cLR-12 cT=0
~
(15) 13
UL P ST 93 _0n
pivs o1V oq
(10}
12|
2ckeZeshs o cr @ 20c
2 20p
393 logic symbot? pin assignments
DUAL 4-BIT BINARY CTRDIV16 | @ J. N PACKAGES FH, FN PACKAGES
COUNTERS (2) 0 QA 1 1A 8 2Qp 1 nc 11 nc
. 1CLR cT=0 (4) 2 CLR| 9 20c || 2 1A (12 20p
typical performance cT o 108 5—q, 10 Zag [| 3 ICIR] 13 20G¢
COUNT TOTAL 1) 10c [4 10p |11 204 || 4 10414 208
TYPE | krea |°Y°AR | power 1A P+ 3|8 .o, [5 70c [1z zCA[[ 6 e [15 ne
'393 [25 MHz | HIGH | 190 mW D ['6ap |73 2A || 6 10g |16 204
'LS393 |35 MHz | HIGH | 75 mw 7 GND |14 Vec [|7 ne |17 ne 1)
(11) 20 8 1Qc |18 2CLR -
scLr—112) A § 1ap[19 2A —
SN54393 (J,FH) SN74393 (J,N) | a0 . e Voo S
SN54LS393 (J,FH) SN74L5393 (J,N,FN) o) O]
20, -
PN L . c -
20p O
35
(=]
3 95 togic symbolt pin assignments nh_
4-BIT UNIVERSAL W SRG4 J, N PACKAGES FH, FN PACKAGES
CLR=—Dxip T CR |8 OC || 1 e i1 e
SHIFT REGISTERS oo ENa 2 SER |10 CLK || 2 CIR [12_OC
(three-state outputs) —7) 3 A |11 ap || 3 SER |13 CIK
icat perf LD/SH M1 [LOAD] 7 B 2 0p % A % Qo
errormance
typical pi o M2 [SHIFT] 5 C 13 Q¢ 5 B 15 Qp
SHI SERIAL svnc o CLK C3/2—» d 6 D 14 Qg 6 nc [16 nc
FT ASYNC | TOTAL -
i 7 LD/AH[16 Qa || 7 € |17 Q¢
TYPE rrea | PATA 1 clear | powen serdd— 30 (15) oo 16V =5 5 a
INPUT @) apv oA cc B
7 A 1,3D 9 LD/BH[19 Qa
AS39 1) a4 70 GND |20 V.
’LS395A [ 30 MHz D LOW | 75 mw B &) 1,3D 4>V o3l B cc
[ 1,3D 4DV Qc
SN54A$395 (J,FH) SN74AS395 (N,FN) b6} o912 op
SN54LS395A {J,FH) SN74LS395A (J,N,FN} 1.30 |0V o).
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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3 9 B logic symbolt pin assignments
OCTAL STORAGE STROBE G {15} I\IFN asnoz J. N PACKAGES FH, FN PACKAGES
REGISTERS cLK (vi] c1 1 201 9 D3 1 nc |11 ne
2 1Q1 |10 103]] 2 za1 |12 D3
® Parallel access (3) | 2.0y [3 01 |17 203|[ 3 Jai |13 a3
e Applications: e ﬁg—J (1) jqq [@ 20272 be [[ 4 1 |14 203
it storage fies @ (6 10, [5 o215 vaells a0z |15 e
LI 2[4 nc_ |16 nc
" 4
HEX/BCD serial to parallel —%]J_zuz T ek 115 & 7 az 17 joa
converters D319 ‘Tma 8 GND |16 vcc|| 8 D2 |18 zas
typical performance ‘—‘sz 13 g:ﬁ) ;g S
MAX pal12) | '(L_L‘M, 14 =
204
TYPE |CLOCK | DELAY |POWER
FREQ
‘LS396 [30MHz| 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 (T L P T WS [11_CK[[ 1 Ws [11_CK
{double-rail outputs) c'-K—‘LN:Z ; .:.: ::2, g.g g g: :; -g-z
typical performance A1_ta To0 2} 4 A1 |14 C1 4 A1 |14 C1
A28 14 SE 5 A2 |15 c2 [| 5 A2 f15 C2
DELAY TIMES 1D 1.20 @) A 6 B2 |16 D2 6 B2 [16 D2
cLocK cLock oy R TSB 7 By |17 D1 || 7 8 |17 D
TYPE | TOINV | NONANV | o1 Oal | e gz 5% [18 B 1o G [6 %
9 0g |19 Op Qg |19 Op
OUTPUT| OUTPUT c2_(18) (13) Gc [19 GND[20 Vcc[[10 GND[20 vee
‘LS398 | 20 ns 20 ns 32 mW o117 (19) ap
2116 08 5
? SN54LS398 (J,FH) SN74LS398 (J,N,FN)
(=
e
fogic symbolf pin assignments
s |399
lad QUAD 2-INPUT MUX J, N PACKAGES FH, FN PACKAGES
(0] MULTIPLEXERS ws—_4oy T Ws [ 8 CIK[[ 1 mc [11_nc
LK__{9) Z Qa |10 Gc || 2 WS |12 ClK
E. WITH STORAGE ¢ c2 3 A1 |11 €1 || 3 0a |13 Qqc
Q. typical performance QS 7 Az |12 C2 [[4 A1 |14 G
(4] az_@ 1720 @ _q, [5 82 (1302 |[5 a2 [15 2
- 6 B1 {14 D1 6 16
Tvee |DELAY | TOTAL 18 AT AENCT | A T
POWER (5) ) B 0
28| ————0B [8 onD |16 vcc|| 8 _B1 |18 D1
‘L.S398 | 20ns* | 37 mwW c11 9 ag [19 ap
* From clock to output CZ———::Z: | 1o Q¢ 10 _GND[20 Vee
D1
SN64LS399 (J,FH) SN74LS399 (J.N,FN) p2—113) | uﬂ.oo
TPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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412 logic symbol? pin assignments
[1/0 PORT] J, N PACKAGES FH, FN PACKAGES
MULTI-MODE BUFFERED 54 = >3 7% |13 52 || 1 me [15 ne
8:BIT LATCHES s T (23 o rsoos| [ a [T ¥
{three-state outputs; direct clear) 4 1Rr2 S [NT 2 501 [16 05 7 o1 18 D05
typical performance R4 el pojza 5 DiZ |17 DO6|| 5 DO1|19 DI5
STB il Ds 24 6 D02 [18 DI6 || 6 D2 |20 DO6
OouT- TOTAL 7 D3 [19 DO7[[ 7 DO2}21 DI6
T ] w2yl A =
Low a 11ns |410mW M 4cs 70 D04 [22 DI8 |[10_D03| 24 DI7
. 1C5/ENG 1 st8 |23 INT |[11_Di4 | 25 DOB
SN545412 (J,FH)  SN745412 (JN,FN) ~+-1ENG 12 GND |24 Vec|[12 DO4[26 D8
=+ 3R 13 S1B | 27 NI
) -150 55 W hor R e
o1z ((85)) D02
13— "L p03
pia—2 105
pis 18, :::; D05
DI6 {18) 19 D06
o o
DI8 Do8
422 logic symbol® pin assignments
RE-TRIGGERABLE MONO- A1 W > &L i A.:.NPASCKAC::ES i :v: m::‘cx:ccas
STABLE MULTIVIBRATORS Az%u. . ® o T Az |5 R a1 11275
e Internal timing resistor B1 @ D © 3 Bl |10 nc 3 A2 {13 Rint
a 2 B2 |11 ¢ 2 81 |14
® Upto 100% duty cycle B2 ~—2a R 5 nc |15 :2
e Will not trigger from clear R 6 Q@ 13 Rext/Cext|| 6 B2 16 Cext
ical part * CLR R _—y 7 GND |14 Vcc 7 nc |17 nc
t cal performance
it BI_ox  cX O AT
NO .OF OUTPUT g 1y 13 to—eno T2 v”“ ext
TOTAL cC
INPUTS PULSE POWER Rint Cext Rext/Cext
HIGH | LOW | RANGE
2 2 40 ns-= | 30 mW
SN541.5422 (J,FH) SN741LS422 (J,N,FN)
423 logic symholf . .
: pin assignments
RE-TRIGGERABLE MONO- J N PACKAGES THFNPACKAGES )
STABLE MULTIVIBRATOR LSS e S T _IA 9 2a T ne e
s 8 2 P |13} 49 [7 78 7028 7 A T 2A
e Up to 100% duty cycle o Bl _ |3 Tt 11 208 3 18 13 28
. . 1R e R SR 2 28 2 o % 200
®  Will not trigger from clear 1Cext(1—5))(— (=3 R S 10 R TR
. 1Rgxt/Cext ———~] RX/CX % 2Cen 74 1Comt 8 nc % ne
typical performance LT T 7 ZRextiCaxt | 15 1Rext/Coxt]| 7 20 TG
2A T P (5) 8__GND 16 Vcc 8 2Cext T8 1Cont
NO.OF fouTPUT[ KLy 0 9 ZRquiCaxt | 19 TRoxt/Cont
INPUTS | PULSE | o ;g‘”: © Zx b 012) 55 0_GNG T Vee
X1 *
HIGH [ LOW | RANGE PRext/Caxt L Rx/cx
1 | 1 [40ns~ | 60omw '
SN541.5423 (J,FH) SN74LS423 (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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42 5 logic symbott pin assignments
= (1
QUAD GATES ' 1G -(-—:—b EN 1 v @ J, N PACKAGES FH PACKAGE
(three-state outputs, active-low enabling) 1A (2 1 1C 8 3Y 1 nc 11 nc
25 ) e (6} 2 1A 9 3A 2 16 [12_ 3v
{5) ——— 2Y 3 1Y |10 3G 3 1A [13 3a
typical performance —~ (10 4 2G [11 ay 4 1Y _[14 3G
Ypical perto 3G ﬁ ® 5y 5 2A |12 4A |[ 5 nc |15 nc
MAX MAX 6 2y |13 4G 6 2G_ |16 4Y
TYPE |DELAY | SOURCE | SINK a5 13 (an 7 GND )14 Vel 7 nc |17 ne
aa 112) F— 4y 8 2A [18 aA
CURRENT [CURRENT 9 2v [19 4G
SN54425| 10ns —2mA 16 mA 10 GND |20 Vce
SN74425| 10ns —5.2 mA 16 mA positive logic: Y = A
SN54425 (J,FH) SN74425 (J,N)
426 . logic symbolt pin assignments
QUAD GATES 1G (;) EN 1 (3) J. N PACKAGES FH PACKAGE
(three-stat active-high enabling) 2 A e ) 4 T 16 | 8 3y |[ 1 nc |11 nc
26 {4) ® 2 1A 9 3A 2 16 [32 3Y
(5) b 2y 3 1y |10 3G 3 1A |13 3A
X 2A 4 26 |11 4y [[ 4 1Y [14 3G
typical performance 3G 49 (8) 5 2A |12 4A 5 nc 15 nc
MAX MAX 3A 9 3v 6 2Y 13 4G 6 2G |16 aY
TYPE |DELAY | SOURCE | SINK ag :E: an 7 oD 1% Veell 7 ne 17 e
CURRENT |[CURRENT aA 9 2v |18 ac
SN54426 | 10 ns —2mA 16 mA 10 GND |20 v
: SN74426 | 10 ns —-5.2 mA 16 mA positive logic: Y =A
3 SN54426 (J,FH) SN74426 (J,N)
3 42 8 logic symbol® pin assignments
g SYSTEM [y . J, N PACKAGES FN PACKAGE
c CONTROLLER : CONTROLLER 1 _STSTB [ 16 DO 1 57578 [15 DO
o FOR 8080A — @ AND @7 2 HLDA | 16 081 2 HLOA |16 DB1
-+ WR ————I> WwR BUS DRIVER /oW e |/OW 3 WR 17 D1 3 WR 17 D1
Q typical performance HLDA (2) HLDA ‘5428 MEMW = (26) MEVW 4__DBIN 18__DBS 4 DBIN 18 DB5
(4) (25) = 5 DB4 19 DS § DB4 19 D5
c TYPE | POWER _DBIN~- DBIN V/OR e V/OR 6 Da 70 _DB6 6 04 20 D86
o p [700 mw STSTB———LD1 57578 MEMR >—(—£-MEMR 7 ©87 |21 06 7 Da7 |21 D6
o 5428 | 700 m BUsEN—22 BUSEN nTAp—23) 5 07 27 BOSEN [[ 8 ©7 |22 BUSEN |
(15) m | L 13) 9 DB3 23 INTA 9 DB3 23 INTA
D0 ———ab 0 0 [-¢»———DB0 1003 24 WMEMR [|10 D3 24 MEMR
SN745428 (J,N,FN) D,.M.‘._‘ _0—“6—)991 11_ DB2 25 TOR 11__DB2 25 TVOR
12 . PR 12 D2 26 MEMW |[12 D2 26 MEMW
bz (10) (9) pB2 13 DBO 27 UOW |[13 DBO 27 IOW
LT V cPuD 5 B3 14 GND |28 Voo |14 GND |28 Vce
LTI DBUS T
DS-—E—Q’— -4’—(27)055
06 2y ~e>——= DB5
07 -8l ] 7 7 |e»—2L pp7
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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436, 437

logic symbolt

pin assignments

SN545436 {J,FH)
SN548437 (J,FH)

SN745436 (J,N,FN)
SN745437 (J,N,FN)

LINE DRIVER/MEMORY & J. N PACKAGES FH, FN PACKAGES
_ = 1 Gi 9 4y 1 nc |11 nc
DRIVER CIRCUITS — MOS [RLE N 2 1A 170 3A PR KPR
MEMORY INTERFACE EN 3 1Y [11 5y 3 1A [ 13 4A
e Drives high-impedance loads 4 24 112 5A 41 |14 SY
N X o G215 § 2y |13 6Y 5 2A |15 5A
o Provides high-speed switching 6 3A |14 6A 6 nc |16 nc
® Requires minimum input current 7 3y [15 G2 7 2y [17 sY
. . . 8 GND |16 vccl[ 8 3A [18 6A
.
Damp{ngout’putre5|sturforreducmg | r s 3y 15 &2
transients (*436) a2 D S/ 10 _GND| 20 Vce
® Total power,..70 mW
PYNLC 5 oy
typical performance — o
(6} e (7}
LOW-LEVEL |[HIGH-LEVEL 34— 3
TYPE| OUTPUT OUTPUT | DELAY aa 010 | I
CURRENT | CURRENT
'5436] 150 mA —1mA | 55ns L e (115
'S437| 150 mA —1 mA 5.5 ns 6a 14} E 13 oy

QUAD TRIDIRECTIONAL
BUS TRANSCEIVERS

pin assignments

J. N PACKAGES FH. FN PACKAGES
440 (OPEN-COLLECTOR OUTPUTS, NONINVERTED LOGIC) ; cs 1; 20 ; [ KK :o
B1 [1 1 B1 [12 s1
441 (OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC) 3 C1 |13 A4 3 C1 |13 As
442 (THREESTATE OUTPUTS, NONINVERTED LOGIC) d.C2 114 A3 14 €2 114 A3
) 5 82 |15 A2 5 B2 |15 A2
443 (THREE-STATE OUTPUTS, INVERTED LOGIC) 6 B3 |16 Al 6 B3 |16 A1
444 . 7 c3 [17 GA [[7 c3 |17 Ga
(THREE-STATE OUTPUTS, INVERTED AND NONINVERTED LOGIC) s ca 78 35 =2 s o= ()]
T
ALSO SEE ‘LS448 9 B4 |19 &C s B84 |19 OC P
170 GND | 20 Vgc||10 GND |20 Vco -
typical performance w
MAX MAX +
TYPE DELAY | SOURCE SINK g
CURRENT | CURRENT o]
SN54L5440 | 22ns - 12mA o
SN74LS440 | 22ns - 24 mA Q.
SN54LS441 | 15ns - 12 mA
SN74LS441 15 ns — 24 mA
SN541LS442 |1156ns | —12mA 12 mA
SN741.5442 |11.5ns | —15mA 24 mA
SN54L5443 8ns | —12mA 12 mA
SN74LS443 | 8ns | —15mA | 24 mA SN54L.5440 (J,FH) SN74L5440 (J,FN)
SN6415444 9ns | —12mA 12 mA SN54LS441 {J,FH) SN741.5441 (J,FN)
SN74LS444 9ns | —15mA 24 mA SN54L5442 (J,FH) SN74L.8442 (J,FN)
SN54L5443 {J,FH) SN74LS443 (J,FN)
SN541.5444 (J,FH) SN74L5444 (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.
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440, 441, 442, 443, 444 (continued)
logi
ogic symbol ‘Lsasot ‘Ls4art ‘Lsa4zt
so 11l 5 . so n 5 so 1) 5 .
G— — G~
s1i12 1 3 s 020 R 3 o712 1 3
R LU X P P LI N P g LU N PP
a2 NJyon2 enn &a 02 __dioqs2) et a1 __dioa/2) ents
Ge 28 ___dioi0/2 ent2 gst8 __ ~NJioi0/2) EN12 Ge 8 __radioor2) entz
gc 12 N0 ents e mShowomenis Gc 9 ___Jioiom ents
< MUX <4 J MUX
54 5+
Ar118) | 5 24 1(8] . art2e! Tze arltel Oz 18] |
E o7 8720 [: orn ® C w2 6T210
81‘—2)-40E o2 440IAl 2 g2 oz5 a-.ﬂ...t Oz5 4<0IA]
8,12 642[c] E $8,12 V8,12 6¢421c]
CI&“E 0z6 adoial 2 c1 3 | 7 26 c1(—3140E‘D28 440 [A]
©9,13 5+18} E £9,13 V9,13 5418l
PRYLLIR 215y azl15lgy |
8215 ¢o 825 oo B2 5 g1
24 s oW | 2 o
A3(14) ] A3(14) As('ld) |
835 oo 835l go 83 o
c3 D oo el c3 D) 4 ‘
3 A4 (-11,"_ A4 w‘b—— A4 (13_)..___
84 Do 84 Y oo LD
o a® 0 ® a8
-
o
Q.
c
0
-~
=
Q.
(1)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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440, 441, 442, 443, 444 (continueq)
‘LS443t ‘LS44at
ol Y o sl n .
G— G—
s 121 1 r%3 s 2 1 1S3
s LU N PP LS LI N P90
Al __dionsz enn GallZ 1001720 eNt
s 8 mdioior2) N2 g8 AJio/2) ent2
g8 Sdiojo) en13 Gc 9 ___INJioio) EN13
<
L | 7 24 L) I
[: vin , E
B1 QOUE oz B1 2 |
l +
v 8,12
c &»t oz a1 —-«E‘:‘”
V9,13
A2(15) A2(15) >
B2 (5) ¢ B2 {5) o
c2 (4) > c2 {4) ’
A3(14) . A3“‘)Il
B3 (6) o B3 (6) e
c3 ) o0 c3es 3
A4(131” A4"3)II
84 (9) B4 (9)
Py ] a® %
: 3
445 logic symbol? pin assignments 't;
BCD-TO-DECIMAL BCD/DEC 3 NPACKAGES || _FH. FNPACKAGES 3
DECODERS/DRIVERS PPN ﬁo T 0 s 7 T nc [ ne 'g
o Use as lamp, relay, or MOS driver 10 (2 1 2 1 10 8 2 0 12 7 el
K 3 3 7 |1t s 3 1 (13 8 a
® Low-voltage version of ‘LS145 (15) 20 =h(')—2 4 3 12 D 4 2 14 9
o Full decoding of input logic AT 1 3Q =~+5)3 5 4 13 C 5 3 15 D
® Al outputs off for invalid BCD B———2 4Oy 8 5 14 8 8 nc {18 nc
input conditi c3 1, 5 o168 7 6 |15 A 7 4 17 ¢
input conditions pt12) 8 6 OF (7) 6 B GND |16 Vec|| 8 S 18 B
. (9) 9 6 19 A
typical performance 70 &.m.7 70 GND |20 Vg
OUTPUT [OFFSTATE [ - TEEN o T
SINK outeuT | e 9 OF>—"-9
CURRENT | VOLTAGE >92at
80 mA 7V 35 mwW
SN541.5445 (J FH) SN741.5445 (J,N,FN)
t Pin numbers shown on fogic symbols are for J and N packages only.
nc — no internal connection.
3-121
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apino 1onpoid N

446 logic symbol pin assignments
QUAD BUS TRANSCEIVERS Gea M nrss 3, N PACKAGES TH. FN PACKAGES
WITH DIRECTION CONTROLS gas Y50l 1o 1_TBAT 8 B4 I[ T ne 11 ne
(13 9EN1 [BA] 2 A1 [10 oR4Jf 2 Gea|12 B4
® Three-state outputs DIR1 ) 3 DIR2| 11 B3 3 Al 13 DIR4
. . 10EN2[AB 4 A2 [12 B2 4 DIR2[14 B3
o Ti ‘ d {3)
"”e“'s‘mg)a" inverting DIR2 9EN3(BAI 5 A3 |13 ORi|| 5 A2 |15 82
(°L.5446) outputs 10EN4 [AB] 6 DR3| 14 81 || 6 nc_ |16 nc
e P-N-P inputs to reduce dc bus Dlnsﬁ)t 9ENS [BA] 7 A4 |15 GAB|| 7 A3 |17 DRt
. . 8 GND| 16 vcc|| 8 OIR3[ 18 BI
line loading 107 10ENG [AB] VI BT
typical performance DIR4 —t 9EN7? [BA] 70 GND | 20 Voo
MAX AKX 2 _lwsNa [AB] -
TYPE DELAY | SOURCE SINK Al v 4 o B1
CURRENT [CURRENT @ 0 D 2v G2
SN54LS446] 7.50ns | —12mA | 12mA A2 Vs 4 Ok 82
SN74L.5446| 7.5ns | —15mA 24 mA (5) J_D aVrm
A3 I“ vs < juj
SN541.5446 (J,FH) SN74LS446 (J,N,FN) @ O D> 6V 9
A4 v? 4 o B4
o > svp~
447 logic symbolt pin assignments
BCD-TO-SEVEN-SEGMENT . J. N PACKAGES FH. FN PACKAGES
DECODERS/DRIVERS 18 9 o 1 ne 11 _ne
Bm/ﬁzslsb 2 C 10 _d 2 8 12_e
® Low-voltage version of ‘LS247 BiI/RBO “ > 3 T 11 ¢ 3 C 13 d
e Open-collector outputs drive EQ 4 BURBOJ12 b 4 O 14 ¢
— . == (5} o z 5 R8I 13 a 5 BI/RBO| 15 b
indicators directly RBI 21 ) g 5 ne 16 nc
@ Ripple blanking I g () 7 A 15 f 7 RBI 17 a
. 8 GND |16 Vcc|| 8 O 18 o
typical performance CT=0 3 A 19 ¢
v20 2021 oL, 10_GND 20
OUTPUT TOFFSTATET ' b 2021 o112 p ce
1 .
TYPE SINK outeut | o A ¢ 210p 0V
CURRENT | VOLTAGE & 2 i
SN54LS447 |_1.6 mA 7v_ [3sew] € N G T
SN74 32mA o 8 M
Ls447 | 32m 7V 35 mwW g 20210p 14
SN54L.5447 (J,FH) SN741.5447 (J,N,FN)
t Pin numbers shown on fogic symbols FONT TABLE T2 —- NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING ‘447
are for J and N packages only. | = B q l_.' [: t
nc — no internal connection. l_J | ‘ (: : —
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16
3-122 I TeExas
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logic symbolt pin assignments
QUAD TRIDIRECTIONAL
BUS TRANSCEIVERS sl ry 5 J, N PACKAGES FH, FN PACKAGES
) G— 1 C5 |11 so J[+ € 1 so
PYY LA P 3 2 B |12 st (|2 81 [12 st
3 C1 |13 A4 [[3 C1 _[13 A4
{OPEN-COLLECTOR QUTPUTS, oo YL Py T T s
INVERTED AND NONINVERTED L 5 82 |15 A2 5 B2 |15 A2
Gl 100172 enn 6 83 |16 Al || 6 83 |16 Al
. S8 ___~di0(0/2) ENT2 7 c3 {17 Ga [l7 c3 |17 TA
typical performance = (19) 8 C4 [18 GB 8 C4 |18 GB
Gc 10{0/1) EN13 378a {18 GC || 5 B4 |18 &C
MAX MAX 70 GND| 20 Vec||10 GND [20 Vo
TYPE DELAY | SOURCE SINK
CURRENT | CURRENT (16)
SN54LS44817.5 ns — 12 mA A‘—"E
SN74LS448|17.5 ns — 24 mA .
2
SN54LS448 (J,FH)  SN74LS448 (J,N,FN) B‘—“I:
ct 3 ”
AZ(15] .
8255 qs
2l qo—{
aztld)
B3 (6) o
C3l-7—)-00—- 3
Ad“z) .
B4l9)
cs 8 4]
8
449 5
logic symbolt pin assignments 0
QUAD BUS TRANSCEIVERS GBA LN ey J. N PACKAGES FH, FN PACKAGES -
WITH DIRECTION CONTROLS Gas 18] G0 (T GBA] 9 B4 || 1 nc J11 nc o
e Th 13) 2 A1 _[10 DIR4|| 2 GBA |12 B4 =]
ree-state outputs D‘mt SEN1(BAI 3 DIR2|11 B3 || 3 Al |13 DR4 S
e True (‘LS449) and inverting @ 10EN2[AB] 7 Az |12 82 || 4 DR2|14 B3 (]
(L S446) outputs sz—ti 9EN3[BA] 5 A3 |13 DRI[| 5 Az |15 B2 E
. 10EN4 [AB] 6 DWR3| 14 B1 6 nc_ |16 nc
® P-N-Pinputs to reduce dc bus (6} 7 s 115 ZABll 7 A3 |37 DORY
line loading Dlﬂst e o 8 GNDJ 16 vcc|l 8 DR3{ 18 81
(17— 10EN6[A8I s a1 | 1o GAB
ical perf Dle—t 9EN7[BA] 70 GND | 20 Vce
typical performance H'IOENSIABI
MAX MAX (2) T3 T (14) B1
TYPE | DELAY | SOURCE | SINK S Gl A 1
CURRENT| CURRENT @ i) Z 2V o
SN54L5449110.5ns| —12mA| 12 mA A2 tva o j
SN74L5449]10.6 ns| —15 mA| 24 mA & o0 4vkm,
A3 t vs 4 O j B3
SN54LS449 (J,FH) SN74LS449 (J,N,FN) [ > &Y
(7) (9)
A4 w1 4 0O B4
t o >3 gvj
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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apino jonpoiy K}

465' 466 logic symbol, ‘ALS465A, ‘LS4651 pin assignments
OCTAL BUFFERS WITH _— & N PACKAGES
THREE-STATE OUTPUTS ¢ —5(“) EN T 61 |11 vs
® P-N-P inputs reduce bus loading b ; C: :; vA:
® ‘465 true outputs @ B r @ 2 Az |14 A6
® ‘466 inverted outputs A ] D \% Y1 5 Y2 [15 v7
s ) azd8) 15y, 6 A3 {16 A7
typical performance 2381 @ 7 va |17 vs
{8) @) 8 A4 18 A8
MAX MAX A — 4 9 va |19 G2
TYPE  DELAY | SOURCE | SINK a2 | 01 vg 10 GND |20 Vce
CURRENT _|CURRENT] A 114) 03) e
SNG4ALS465A1 7ns | —12mA [ 12 mA 16) (151 vy
[SN74ALS465A] 7 ns -15mA | 24 mA A7 P an FH, FN PACKAGES
{sN54ALS466A]  7ns | —12mA [ 12 mA AB——— ve T8 [11 s
ISN74ALS466A] 7 ns —-15mA | 24 mA logic symbol, ‘ALS466A, ‘LS466+ 2 A )12 AS
SN54L5465] 11 ns —1mA | 12mA T 3 Y1 113 ¥6
SN74L5465| 11ns |-2.6mA | 24 mA [N - BT e
SN54LS466 | 8ns —1mA | 12mA 52191 s e
SN74L5466 8ns [-2.5mA | 24 mA 7 v3 |17 ve
SNS4ALS465A (J,FH) SN74ALS465A (N,FN) a2 a S g By, 2 C: :: 2‘2’
SN54ALS466A (J,FH) SN74ALS466A (N,FN} ] 5y, 7o on[ 20 Veg
SN54LS465 (J) SN74LS465 (J.N) 6 " =
SN74LS466 (J) SN74LS466 (J,N) M -
Al o] Y4
a2t | M s
AS(M) (13) 73
JRyiL:] as)_y,
ABL un Y8
467 468 logic symbol, ‘ALS467A, ‘'LS467 pin assignments
! g . J, N PACKAGES
OCTAL BUFFERS WITH 6 EN T
THREE-STATE OUTPUTS 11 ::; > v ::: w1 2 1Al |12_2A1
—_ —_—lA 2Y2
® P-N-P inputs reduce bus 1oading ::: 16) N ::; i ::; :i 212
e ‘467 true outputs 1 18 9) 4vs 5 1v2 |15 2Y3
® ‘468 inverted outputs - (10) 6 1A3 |16 243
26 EN 7 1Y3 117 2Y4
typical performance 2 o rEETYS KERETY)
2A) ——] 2v1
MAX MAX BT ] s v 13 é:; ;Z, \I/Ec
TYPE DELAY| SOURCE | SINK NI as) o
CURRENT [CURRENT 284 N8 U7} ove
SNG4ALS467A] 7ns | —12mA| 12 mA ) . o TN PACKAGES
SN74ALS467A| _7ns | —16mA | 24 mA ""’":1:""""" ALS46BA, °LS468 T 16 [11_ovt
[SN54ALS468A]  7ns [ 12 mA[ 12 mA 16 EN 2 _1A1 |12 2A1
[SN74ALS468A] 7ns | 15 mA| 24 mA 2 @) 3 1 [13_2v2
SN541LS467 | 11ns| —-1mA[ 12mA 1a2 PV 15) ::; 4 _1A2 |14 2A2
SN74L5467 | 11ns [-2.5mA| 24 mA 1a3 18 7 qy3 5 _1v2 115 2v3
SN54L5468 | Bns| ~1mA| 12 mA 12s 1B [T 8 ::: :‘j g:i
SN741L5468 | 8ns |-2.6 mA| 24 mA - z
PRI o 8 1a4 |18 244
SNS4ALS467A (J, FH) SN74ALS467A (N,FN) 9 1val19 2
SN54ALSA468A (J,FH) SN74ASL468A (N,FN) 24 2L T SVt avq 10_GND]| 20 Vcc
SN54LS467 (J) SN74LS467 (J,N) 2a2 118§ 13! ov2
SN54LS468 (J) SN74LS468 (J,N) 2a3 4180 15} ova
2a8 18) (2) oya
t Pin numbers shown on logic symbols
are for J and N packages only,
nc — no internal connection.
3-124 Texas
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481 . pin assignments

J. N PACKAGES
4-BIT-SLICE 1_B1/02 [ 25 WALFT
CASCADABLE 2 B1/03 [ 26  WRRT
3 A13 |27 XWRLFT
P
ROCESSOR 4 A2 28 XWRRT
ELEMENTS 5 A1l 29 DO
typical performance ) 6 _Alo 130 D1
7 Opo [31 Dpor3
OPERA- 8 OP1 32 DOP2
TYPE| TION 3 0OP2 33 DOP1
10 0oP3 34 DOPO
TIME 11 0P7 35 INCMC
‘LS481[ 120 ns 12 Vee 36 GND
'5481| 100 ns 13 0P6__ |37 CCO/OV
. 14 _0P5 |38 AOPO
SN74L5481 {J,N) . . . 15 OP8 33  AOP1
SN745481 (J,N) 16 PO9 |40 AOP2
17 OP4 |41 AOP3
18 Cio 42 AOSEL
19 POS | 43
. . v
functional block diagram s . 20 VIAG &1 TCT
21 XIG |45 CLK
INPUTS/
oUTPUTS INPUTS 22 Cout 46 BI/OO
EQ 47 BIO1
cLocx __—-EZ' D' 48 BI/O SEL
HARDWIRED
ALGORITHMS
WOl e — — —~ — 4
MSP)|
g = 3
r MICRO-DECODE
INPUTS LOGIC ARRAY
POS ] m
X X oUT -
e * ToPC w ::}—’ LOG.> OUT iMSP) 3
INC. MC e TOMC ALU AND M v our
[OADWR ———= TOWR P COMP ARATOR AG ::}_' ARITH.> OUT (MSF! (D
AO. MUX PGM CTR. - ) 5 TOUT frm—————s= COUT
SELECT MEM.CTR 4 EQ f——————= EQUAL ‘5
WR 3STATE oy :
pomux [ T T ] xwR [
SELECT SHIET MUX ©
HI-Z 4 o
B81/O SEL —— .
E—HA A
1 cco
L 4] |4 { OVER FLOW [MSPH
XWR MUX \ WR MUX / -l L 4’
XWRLFT ﬁwlé::'l:‘EGD WORKING PROGRAM MEMORY
REGISTER REGISTER COUNTER [ COUNTER
XWRRT m
-

DATA OUT ADDR T
PORT Craay oY

Texas i
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482

4-BIT-SLICE
EXPANDABLE
CONTROL
ELEMENTS

SN645482 (J,FH)
SN745482 (J,N,FN)

functional block diagram

' CARRY INPUT

pin assignments

J. N PACKAGES FH, FN PACKAGES
1S4 |11 A0 1S4 _[11 A0
2 s3 |12 f3 2 S3 [12 F3
3 Cout| 13 F2 3 Cout] 13 F2
4 Cpn |14 F1 4 Cpn |14 F1
6 S1_|16 FO 5§ S1_| 15 FO
6 S2 |16 CLR|| 6 52 |18 CIR
7 A3 _[17 se 7 A3 (17 ss
8 A2 |18 S5 8 A2 |18 S5
9 A1 |19 ClK|[ 8 A1 |19 ciK
10 GNDJ20 Vecl[10 GND[ 20 vee

CLOCK CLEAR

CtR
DATA N a
N A o < cK
aBiT
FULL Z; Zi g 4- 48IT E r) DATA
ADDER ¥ Wioe| recisterti out
o 7 Y mux
[ [ 4 4
3 .
ck|___4WORD __ | 1
1 gl _puswmor [},
=] -
;U g STACK °
L
o a8 (FILO) o
Q. {
c
(4]
=3 I I_||
(2] s1 82 s3s4 S5 56
c
=
Q.
(4]
n¢ — no internal connection.
3-126 Texas
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484, 485 logic symbol *S484At pin assignments
BCD-TO-BINARY AND J, N PACKAGES H, FN PACKAGES
BINARY-TO-BCD CODE AL A "Z 1E 11 s
CONVERTERS BCD/BIN 2 127 S A
3] (15) r 3 C 13 Y7 3 C 13 Y7
(‘484 BCD-to-binary) &2 Jue) EN 4 B 14 v8 [ 4 8 14 Y8
('485binary-to-BCD) 7 5 A 15 G1 5 A 15 G1
ical perfo _J 6 Y1 [18 G2 6 Yi |16 G2
tvpical performance h_® 7 vz |17 R 7 Y2 {17 H
DELAY TIME | TOTAL | LSD @) 2/Ga 25 V}E—v1 8 ya e c Jls vs [18 6
TYPE B 4/Ga v v, 9 Y4 [19 F 9 va |19 F
PER PKG LEVEL | POWER 3 g M BT 70 GND |20 Voo][ 10 GND |20 Voo
'S484A 45ns 525 mW | avp 8V -—B—YS oBIT
. (2) leﬁv-l-l—v-s
'S485A) 45 ns 525 mwW ——— 10 v (11} vs BINARY
- (1 | 20 328 m—;)—-
SNG54S484A (J,FH) | mspq ._u9 0 MBV-H-YG
SN54S485A (J,N,FN) 2 P LL)] 80 128¢3V—“TY7
3 RCETINN DOV~ e
SN745484A (J,N,FN)
SN745485A (J,N,FN) logic symbol *S485AY
BIN/BCD
=1 (15 &
G1
2 EN
G24-L16
- >318Va$ -
A 2 (6)
el d |
P L 2aV M) Lsp
c 3 8 4avy TVZ
9BIT G ¢ T P 8ay p—— V3
BINARY (9)
g—ii 32 10aV 71-)-“
P 20aV TZTVS mso ) ©
G—“—a!—— 128 400V “1—3) Y6 E
H_.(‘_7L_ 256 80q V== Y7 O>
1600 v L va 1
490 logic symbolf pin assignments
DUAL DECADE COUNTERS CTRDIV10 @ J. N PACKAGES FH, FN PACKAGES
typical performance 2) 1] 105 1 1CK{9 20p J1 nc 11 nc
ypical pe 1ctRE -0 ® 7 e Jio_zac |z 1K JiZ_20p
COUNT TOTAL 1se7e | o7g ] 3 10a |11 205 |3 _91CIR 13_zoc
TYPE | Lpea |CHE2R [ powen ) cr ®) _j0c [a tserefiz_aseTef 4 10 14 208
- ey ar 1225 o 1CLK——p + s b 5 _10p |13 20 |5 VSETO]i6_ 2SeT8
490 Hz H m 10p 6 10c |14 2CLRE6 nc_ [16 nc
‘LS490 | 35 MHz | HIGH 75 mW 7 _10p 15 2CLK 7 10g J17 204
13) 8 GND |16 vcc I8 10c |18 2CR
. SN54490 {J,FH) SN74430 (J,N) 2cLr-4 ———20p 9 10p |19 20K
SN54LS490 (J,FH)  SN74LS490 {J,N,FN) (12) L 0D o0 0 GND |20 Ve
2SET9——=—
(10
PRTLLIN e
(9) 20p
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
I TeExAs 3-127
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518,519,520,
4 logic symbol ‘ALS518, ‘ALS5191 pin assignments, ‘ALS518, ‘ALS519
8-BIT IDENTITY
COMPARATORS COMP J. N PACKAGES FH, FN PACKAGES
: [JRALNE N PN v 1 31 Pa_|[1_& 1 _Pe
® Compares two 8-bit words poi2 10y 2 Po_ (12 Q4 [[2 Po |12 a4
INPUT OUTPUT FUNCTION n ::: 3 00 13 PS5 3 2o 13 P8
TYPE | PULLUP AND cox;:nz power | P20 4 P J1a a5 14 P1 114 05
RESISTOR | CONFIGURATION P3 ~——] s a1 {15 ps |6 Q1 115 Pé
ALS518] yes |P=Qopen-collector | 17.5ns | 50mW | pgtllL oP e P2 |16 a6 [[6 P2 |16 Q6
ALSS19 no P =Q open-collector 17.6ns [37.6mwW | o (13 7 a2 |17 P7 7 Q2 |17 P7
ALS520 yes P=Q totem-pole 9ns 50 mW 15) N T
ALS521 no P=1 totem-pole 9ns |37.5mwW 'S{T "9 8 P3 118 Q7 8 _P3 118 Q7
ALS522 yes P=Q open-collector 15.5 ns 50 mW | P7 me—o 7/ =090 peg | 8 Q3 119 ‘P/-Q g gab ;3 :-0
10 GND | 20 cc ! N cC
SNB4ALS518(J,FH)  SN74ALS518(N,FN) a0 ‘:' ow
SN54ALS519 (J,FH)  SN74ALS519 (N,FN) a1 '(7;
SN54ALS520 (J,FH) SN74ALS520 (N,FN) Q2 9
SNB4ALS521 (JFH)  SN74ALS621 (N,FN) sy Lo
SN54ALS522 (J,FH)  SN74ALS522 (N,FN) T
o
(18) J
a7 7
pin assignments, ‘ALS520, ‘ALS521,
logic symbol ‘ALS520, ‘ALS5211 logic symbol ‘ALS5221 .
ALS522
COMP ComP J, N PACKAGES FH, FN PACKAGES
FRALIN-N PO gl mlgy D 7 1 Pa |1 6 [ Pa
‘ o2 oy ro-‘z'—q 2 Po |12 Q4 |2 PO [12 04
py pr 3. Q0 |13 Ps_||3 Qo [13 PS5
3 p2-8__ | ppt8l ] 2 Pl |14 Qs || 4 _P1_[14 Q5
P - py S 5 a1 [15 P6 || 6 a1 |15 P8
pa il 4 pa 1 oF 6 P2 [16 a6 |[8 P2 [16 a6
) ps 3| pg 13 7 a2 (17 p7 17 02 |17 P7
- pg 15! pg 415) 8 _P3_ |18 Q7 8 P3 [18 a7
=] pr 1] . L phoNTETIEN oo pt® 5 [9 @3 [To Fe&{[e a3 [16 Peq
Q a @ 1o oND[20 vec [[1o enp[20 vec
c ao 0 Qo 0)
e a8 poa) !
— a2 a2
O | %] ]
Q4 Q4 PQ
c a4 (14)
- Qs Qs
a 0e18 P T
) pesli L] 7) a2 _],)
tPin numbers shown on logic symbols are for J and N packages only.
nc —.no internal connection.
3-128 - I EXAS
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526

FUSE PROGRAMMABLE 16-BIT IDENTITY

COMPARATOR N

® 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

o2, &

pr 3,
p2t0_nl,
pa 5t
pe 8Ll
ps 2,
petol o,
g,
LI N
po 120 n Y,
P10 (RN
ey 0 pl
pr2 S N,
-v13 ve N,
AL
pis 8

L (AL Jp—

G(” [

* These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For correct symbo! for the programmed device, delete
the polarity symbol { t= )} 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 Vee

For chip carrier options and information,
contact the factory,

527

logic diagram {positive logic)t

pin assignments

w

FUSE PROGRAMMABLE 8-BIT IDENTITY po2l ], & J.N PACKAGES
COMPARATOR AND 4-BIT COMPARATOR PO 1_6G e ©
. il p2 8 1, 2 PO 12 Q8 -
L] C::vb‘::?;:::am;::nd verified on most 3 & * > £l L =
incoming test equipment o (‘:: 1° ; :i :; F?ls:) Q
® High-speed address recognition Ps _51 . -
[PLI N I 6 P4 16 Q10 1T}
PPN NN 7 P5 |17 Pl =
SN54ALS527(J) SN74ALS527(N) ' 8 P6 |18 Qi .g
RN SN 9 P7 |19 P=a =
10 . GND| 20 V¢e o
comp
an For chip carrier options and information,
F;l_— 8 contact the factory,
P
P10 (15)
P11 L 1
P=Q ==
as (12} R
as (14} R
aio (16} ~
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 symboi { &= } at any input whose programming fuse has been blown,
TPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
I TeExas 3-129
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528 . logic diagram (positive logic)'r pin assignments
FUSE PROGRAMMABLE 12-BIT IDENTITY po-2_nt, & 4N PACKAGES
COMPARATOR p 3 N, 1 G 9 P6
P7
» pp 8t 2 PO 10
® Easy programmability 3 P1 11 P8
® Can be programmed and verified on most P3 = . 7 2 12 po
incoming test equipment P4 1N Y 3 73 3 710
® High-speed address recognition Ps 7 N, 5 a 12 o1
(9} (15) —0
P6 ———I] S P=a —
SN54ALS528(4) SN74ALS528 (N) (10) * 7 P5 15 P=0Q
Py ——Dg o v
an 8 GND }16 cc
[ PRLLLE o g
po (12) r For chip carrier options and information,
(13) contact the factory,
P1o—D] »
P11 -—(ﬂ& .
=_(1
G ——

* 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.

TPin numbers shown are for J and N packages.
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' 533 logic symbolt pin assignments
oc
OCTAL D-TYPE TRANSPARENT °°(—11—)‘> EN e PACHAGES | Fr Nraoite
LATCHES ¢ ——-c1 IJ 2 10 [12 s@ 2 10 |12 53
(3) (2) _ 3 1D [13 sD |[3 1D [13 5D
® Three-state buffer-type outputs _2=2__J1p > vYp~—~—10 4 20 |14 6D || 4 20 |14 6D
drive bus lines directly : 20 _(4) 8 __ .5 5 20 [15 60 || 5 20 [15 60
® Inverting outputs 3D_(_7_'__.‘ >16)_3ﬁ : :E :: ;g .6, ;g :: ;E
typical performance 4p _18) I {9) a3 8 4D |18 8D || 8 4D [18 8D
sp_13) I (12) 55 9 40 [19 83 [[s 47 [19 8T
1o oND[20 vec[[1o GND |20 vee
TYPE OUT- | heyay | TOTAL 6D _{14) . (15) 63
PUTS POWER “n (16) -
ALS533| Q| 10ns |60 mW 70— F~——70
AS533 | Q. | 5ns [328mW 8p._118) | 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 OC ——IEN ; ?; :; g%l( ; ?;, :; Z%K
(11 3
® Three-state buffer-type outputs CLK———P> C1 3 _10 113 50 []3 0 |13 5D
drive bus lines directly — ; :: :‘; :g : 2; :: zg
® Inverting outputs (3) 2) = 6 30 (16 70 || 6 3d [16 74 ()]
1D D g vp——1a 7 30 |17 70 || 7 30 |17 70 b o)
{4) (5 =~ 8 4D |18 8D 8 4D |18 8D b
20 %) F~—20 g 40 |19 83 || 9 40 [19 80 5
3D 6) .5 [lo_ono[20 vec[to o020 Vee
-
a0 (8) (9 4G g
{13) 12) -
5D ] ;LLSQ h o]
14 - (=]
6D (14) . (15) 6a et
(17 {16) __ o
7D —rennd ‘>—70
18) 190
SD‘— >(__)_30
typical performance
TYPE F-MAX PWR/ DATA TIMES
F/F SET-UP | HOLD
‘ALS534 50 MHz 10.4 mW 10nst Onst
‘AS534 165 MHz 51 mW 3nst 3nst
SNS4ALS534 (J,FH) SN74ALS534 (N,FN)
SN54AS534 (J,FH) SN74AS534 (N,FN)
1Pin numbers shown on logic symbols are for J and N packages only.
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538 logic symbolt pin assignments
3- TO B-LINE DECODERS/ . X sl
DEMULTIPLEXERS AL NS g 2 Y1 |12 AL
(@ & 3 Y0 [13_Gi
OE1 EN 4 OF1 {14 G2
¢ Three-state outputs oE2 5D 5 02 |15 &3
* Output polarity control @ 6 A 16 G4
e Muiltiple enables for expansion PRI B 0,a3V Yo 7 B |7 C
T A T R
1
typical performance cA2 4 2,08V o) Y2 10 GND [ 20 Vee
3,afV—— Y3
TvPE SELECT | ENABLE | TOTAL (13) & 4,08V 018 v, FH. FN PACKAGES
TIME TIME | POWER Gl ] 5,08V 2 v5 1vz [ V7
"ALS538 G2 {1 Ga 6' v {9) ve 2 Y1 12 AL
[ERLLL N -a.f 11 3 Yo | 13_G1
SN54A . - (18 7,48V p——Y7 4 OF1]|14 G2
LS538 (J,FH)  SN74ALS538 (N, FN)  Ga e
6 A |16 G4
OR 7 B 17_C
8 Y5 (18 Y4
DMUX 9 Y6 [19 v3
AL {12) N10 10 GND[ 20 vcc
&
oE1 A EN
oE2 -5
aAte) ° 010 3 vo
g2 G% 110 v {42 v1
c 124, 210 ¥ ((11) v2
3 e
4,10 Y4
g 3 10V ve
(14) 5,10 V
G2 —— 610V (9) Y6
:lU 3 ::Z’ 710w |1 v7
(@] Ga 180N
Q
-~
=3
Q.
@
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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togic symbols? pin assignments
2- TO 4-LINE DECODERS/
X/Y J, N PACKAGES
DEMULTIPLEXERS 1ALt NG e 1Yz 11 2vh
e Three-state outputs 10BN En 0.abVI—o— vo Z_1vi |12 _2v0
* OQutput polarity control 1A-“—7)—1 1.8V m 3 1Y0 113 2AL
Y 1e) 2,087 - 1v2 4 1AL 14 20E
. 1B ———t2 {19) 5 10E[15 26
typical performance glende, 3¢V —1v3 s 2A |16 1%
7 2B 17 1A
SELECT | ENABLE | TOTAL 8 2va |18 18
TYPE (13)
TIME TIME__| POWER 03| 12) 9 2v2[18_1v3
‘ALS539 ﬁl(_h:_lb M 2Y0 10 GND |20 vce
(3 — 2Y1
SN54ALS539 (J,FH)  SN74ALS539 (N, FN) ZAT‘ 9 _ ,yy FH, FN PACKAGES
— (8) 11211 2vi
25405 2v3 2 Y112 20
3_1Y0 |13 2AL
4 1AL[14 20E
OR 5 10E |15 20
DMUX 6 2A |16 1
PN PPN @y 7 28 |17 1A
108 5 pYen o,*lov-—(-z’—- 8 2v3{18 1B
1A (17) o 1,10 G f———1Y1 9 2Y2{19 1Y3
184281 1}@% 2,10 V1 1vz 10 GND[20 vee
e (19)
1 (16)p 3,10 V———1Y3
L (13)
— (14 12 ovo
20E ‘ (1)
(6) ——2v1 R
[ :9: 2v2 3
8
26 (15}, —— 2Y3
(V]
2
G
rw]
Q
=3
°
(=)
=
o
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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aping jonpoiy NE

540, 541 logic symbol, ‘LS540, "ALS5401 pin assignments
OCTAL BUFFERS AND & J. N PACKAGES FH, FN PACKAGES
LINE DRIVERS [T PRLLE N | N 1 Gl |11 v8 1 Gt [ 11 v8
— 2 A 12 Y7 2 At 12 Y7
® Three-state output drives bus lines G219 3 A2 |13 Y6 3 A2 |13 Y6
or buffer memory address registers - 4 A3 114 Y5 }l 4 A3 |14 Y6
. . l 5 A4 15 Y4 5 A4 15 Y4
® ‘LS540 for inverted data output a2 > = 08) . s a5 [16 v3 s A5 116 V3
® ‘LS541 for true data output (3) (17) 7 A6 [17 V2 7 A8 |17 Y2
A2 ) Y2 /15 a7 |18 Y1 || 8 A7 |18 V1
ical performance 4) (16) S
typical A3 ] Y3 9 A8 [19 G2 9 A8 |19 G2
MAX MAX Ag 5L 15) , [0 G0 [20 vee[[10 TGN 20 vee
TYPE DELAY | SOURCE | SINK 6} (18)
CURRENT |CURRENT | A% "= 5
SNG4ALS540| 6ns | —12mA| 12mA | As 2 03 e
SN74ALS540 6ns | —15mA ] 24 mA A7 (8) 12)_y;
SNG4ALS541] 6ns | —12mA] 12mA © an
SN74ALS6541] 6ns | —15mA| 24mA | A8~ ‘ Y8
SN54LS540 | 9ns | —12mA [ 12mA , .
SN74L5540 [9.5ns | ~16mA | 24 ma | 'ogic symbol, 'LS541, "ALS5411 .
SN54LS541 9ns | =12mA| 12mA &
SN74LS541 9.5ns | —15mA{ 24 mA ] ar s N
SN54ALS540 {J,FH) SN74ALS540 (N,FN) 62(_‘9)_13
SN54ALS541 {J,FH) SN74ALSS541 (N,FN)
SN54LS540 (J,FH) SN74LS540 (J,N,FN) 1 r
SN54LS541 ((J,FH)  SN74LS541 (UN,FN) a2 | > ol—8y,
| U7 v,
azal (L[N
. a8 L 13) v,
A58 14) e
poLil 03)_ye
A7ﬁ__‘ _ﬂ)_Y7
A8 (9) 1) _yg
T 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 TR T
=17}
(decade, synchronous and G ——Lento 2 CLK_ |12 ENT
asynchronous clear) ENT A2) G1 3 A 13 Qp
() 4B 14 Gc
typical performance ENP TQ-)-—_ G2 5 C 15 Qp
S = SCLR 6CT=0 {SYNC CLR] € D 16 Qa
OUNT TOTAL I T CE A o
TYP AR
E FREQ CLE POWER 11 M3 [COUNT] 8 ACIR [18_ cco
"ALS560A | 30 MHz LCow 100 mW SLOAD_E M4 [SYNC LOAD] 9 SCLR |19 RCO
M5 [COUNT] 10 GND |20 Vce
SN54ALS560A (J,FH) SN74ALS560A (N,FN) CLK (2) b~ C6/1,2,3,5+
E 77 FH, FN PACKAGES
. @ 7.1,2,0 )—8 cco [T _AORS[IT I
ACLR cT=0 1(CT=91G9 (9) peo [Z O [z ENT
Aroap U cs - RN E 22
I 4
A.._(L_.. 4,6D/8D .mv_(ﬁ oA 5 C 15 Qg
4) (15) 6 D 16 _Qa
8 ——— 0 [T 17 %
(5) (14)
C ————— ———— Q¢ 8 ACLR [18_cCO
s —U3) o, [e S is_rco
10 GND |20 Ve
561 : logic symbolt pin assignments
SYNCHRONOUS 4-BIT CTRDIV16 J. NPACKAG;ETE )
COUNTERS - 1_ATOAD 11 =]
¢ 172 _ento 7 _ClK_ |1z ENT ]
(binary, synchronous and (12) 3 A 13 Qp =3
asynchronous clear) ENT p G1 3 B 14 Q¢ (D
typical performance _ENP G2 > ¢ 15 ds b
T
yplea'® sciR 2 6CT=0 [SYNC CLR] I 1Y 7]
TYPE c;)::; CLEAR :g;:: M3 [COUNT] 8 XC% 18 cco _g
- 5T0AD g s [syNe LOAD] s M 19 Ao o
ALS561A | 40 MHz Low 100 mW
M5 [COUNT) 10 GND 20 Vec =
SN54ALSS61A (J,FH)  AN74ALSS61A (N,FN) (2) o.
CLK ? €6/1,23,5+ FH, FN PACKAGES
z7 7129 18 ooo L ALGAB[11_ SLOAD |
Actr L8N er=0 1.2 9) 2 Gk |12 ENT
—— (1) N 1(CT=15)G9 p—————RCO [3 A 13 Qp
ALOAD L.(':S 8 73 ac
r
(3) (16) 5 C 15 Qg
A @) 4,6D/8D 10V aa e 6 Ga
B ———— as) o 7 ENP [17 G
c 8 ] 14) o 8 ACLR [18 CCO
(6) (13) 9 SCLR |19 RCO
D ——O9D  [io onp 20 Voo
TPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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563 logic symbolt pin assignments
OCTAL D-TYPE TRANSPARENT sen ol Ll M L
€
LATCHES WITH INVERTED c 11 . 2 10 |12.88 Z 10 |1z 88
OUTPUTS ¢ 3 20 |13 W [[3 20 {13 78
. 4 30 |14 68 |[ 4 30 [14 68
. B}Jﬂer-t_ype outputs drive bus 2 —1 S C (19) 5 40 |15 o8 5 4D |15 53
lines directly 10—"——110 Y 13
g o3 _f (18) 26 6 6D |16 40 [[ 6 &0 118 48
¢ Inverted outputs (a) (a7 7 60 (17 38 |[ 7 ep 17 38
30— e 29 8 70 |18 _20 [| 8 7D |18 28
typical performance 40=5 T 9 80 {19 1G |l o 80 {19 18
50 o} e 50 10 GND |20 Vcc||10 GND |20 Vec
TOTAL 60 6a
TYPE DELAY
POWER o8+ S
"ALS563 | 11 ns | 67.56 mW so2} 12
SN54ALS563 (J,FH) SN74ALS563 (N,FN)
3 ; 554 logic symbolt pin assignment
o . J, N PACKAGES FH, FN PACKAGES
OCTAL D-TYPE EDGE- LT [y T 6C [11 e[| 7 o€ [T K
0 TRIGGERED FLIP-FLOPS Lk 2 1D 12 8Q 2 1D |12 88
o QR LU
a ¢ Buffer-type outputs drive bus ~ P> : ;g :izg : ;g ::%
Q. lines directly @ —1 L (19) 5 4D |15 50 || 5 4D |15 604
g ¢ Inverted outputs D :“ 1D > Vi~ (13)15 6 5D |16 40 || 6 50 |16 40
: 20 28 7 60 [17 30 [] 7 eo [17 30
~+ typical performance a0 17 = [ 70 |18 26 [e o [18 28
m TYPE fmax PWR/ D (5) (16) 4G 9 8D |19 1@ 9 80 |19 10
c F-F ) 15) 10 GND |20 vce|[10” GND {20 vee
a "ALS564 |50 MHz[8.4 mW o= 1 a)
L — 7]
(1] SN54ALS564 (J,FH) SN74ALS564 (N,FN) 7018) {13) 76
- {9) (12} ad
tPin numbers shown on logic symbols are for J and N packages only.
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558 logic symbolt pin assignment
SYNCHRONOUS 4-BIT CTRDIV1O J. N PACKAGES FH, FN PACKAGES
071 N 1 uD |11 [oADfj 1 uwbD [1
UP/DOWN COUNTERS iy EN10 T ok T2 BT |7 oK 1; :z{A-D
u/d M1 (UP]
(decaie, synchrlono)us and N E M2 [DOWN] : : :: gD i : :i gu
asynchronous clear c B c c
o : LK —E?ﬁ C5/1.4,7,84/24,78 s C 15 QO 5 C 15 Qp
ypical pertormance 6 0 16 Q 6 D 16 Q
= 0120 18) —— A D __ A
E—,;,—; o g; 6789 [>——8C0 5w 7 & 7_ENP |17 G
TYPE COUNT CLEAR TOTAL scm—_m"’ o i QL 8 ACLR|18 CCO || 8 ACLR|18 0
FREQ POWER —Bm» scT= 1.7(CT=9) G9 Q—RC 9 SCLR[19 RCO || 9 SCIR|19 RCO
"ALS568A | 30 MHz Low 93mw | WOAP |M3 [LOAD) 27 (CT=0) G9 10 GND [20 Vec |10 GND |20 Vee
® M4 [COUNT]
ACLR ~———-{ CT=0
SNS4ALSS68A (JFH)  SNT4ALSS68A (N,FN) @ H I (16}
A 3,50 10V}—— 04
gl sl o
o8 Q) aB
58 RETP
569 logic symbol? pin assignment
SYNCHRONOUS 4-BIT CTRDIV16 ‘ J. N PACKAGES H FH, FN PACKAGES
~ (7
UP/IDOWN COUNTERS & o oo 1 ToAil ub e T °
= K {12 T
. ud M1 [UP
{binary, synchronous and E 2 ;DO]le 3 A |13 op |3 A [13 @ ©
—
asynchronous clear) crk 2 b 51.0,7,8412.47,8— 4 8 14 Qc (|4 B 14 Qc 3
) . 5 C 15 0g ||65 C |15 Qg
typical performance 26 (D
LI s 6789 (18— | 6 O 16 Qa ||6 D |16 Qa
ENT CCO NP [17_G 7 _ENP (17 G
COUNT TOTAL e -2 N Ge -
TYPE CLEAR 9 (19) — | 8 ACIR|18 CCO || 8 ACLR[18 TCO (8]
FREQ POWER §ELH—5(") §CT=0 1,7 (CT=15) G9 RCO [T9™ &CiR|19 RCO || 9 BCLR[19 RCO 3
ALSS569A | 40 MHz Low 93 mW | TOAD M3 [LOAD] 2,7 (CT=0) Go 70 GND |20 Voc |10 GND |20 Vee S
® M4 [COUNT] o
SN54ALS569A (J,FH)  SN74ALS569A (N,FN)  ACLR —-—QT“‘ IJ L]
A ) T LA o
) I 08} g
& 15 a4) o0
[
58 13 o
tPin numbers shown on logic symbols are for J and N packages only.
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573 logic symbolt pin assignments .
OCTAL D-TYPE TRANSPARENT
LATCHES . ) J. N PACKAGES FH. FN PACKAGES
oc. EN 1. 0C [ ¢ 1 0oC |11 ¢
® Functionally equivalent to (11) 2 1D |12 8Q 2 10 [12 8a
'LS373 and 'S373 c ¢ 3 20 |13 70 3 20 |13 70
® Three-state buffer-type outputs = 4 30 |14 sQ 4 30 [14 6Q
drive bus lines directly 1D (2) 10 > v (19) 10 5 4D |15 sa 5 4D |15 sQ
® Approximately half the power {3) {18) 6_50 |16 4a 6_50 116 40
of 'LS373 2D ” TE 7 60 [17 30 || 7 6D |17 3Q
’ 3p-12 3a 8 70 |18 20 [[8 70 [18 20
typical performance ap-5) {16} .o [5 ® |79 10 [[s 8 [19 10
oUT. TOTAL 5D {6) (15) q [0 _6noj20 vecl[to Gwvof20 vec
TYPE DELAY (7) (14)
PUTS POWER 6D —2"2) 6
'ALS573 Q 11ns 67.5 mW 2018 {13) 70
‘AS573 Q 4.50ns 290 mW 8D 9) {12) sa
SN54A1LS573 (J,FH) SN74ALS573 (N,FN)
SN54AS573 (J,FH) SN74AS573 (N,FN}
574 . pin assignments
logic symbolt
OCTAL D-TYPE EDGE- J. N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS 1 0C Tt o[ v o€ [11 cik
. . s=_ 2 1D _[12 sa [l 2 10 {12 B8a
¢ Functionally equivalent to oc EN 3 20 |13 70 3 20 (13 70
‘L.S374 and 'S374 CLK au > 4 30 [14 s6Q 4 30 |14 6Q
o Three- ter- ¢ 5 4D |15 5Q 5 4D |15 50
T rfae state bu elr type outputs (- 555 176 20 PSR T
drive bus lines directly w2 i > "y [7 e [17 30 |7 60 [17 30
e Approximately half the power of 2p-3L (18) 20 8 70 |18 20 || 8 70 |18 2a
'LS374 10 (4) (17} 3a s 80 |19 10 9 80 [19 10Q
3 typical performance a5 (16) 2 0 GND[20 veel[io onof20 vee
DATA TIMES sp—S. {151 5Q
TYPE fmax PWR/ SE™ | oo sp—2 14) oo
v F-F up 708 13 5q
= 'ALS574 SOMHz | 844mW | 10nst| 4nst 8D 9) (12)
g- 'AS574 | 160 MHz 51 mW 3nst| 3nst 8a
c t Rising edge of clock pulse
O SN54ALS574 (J,FH) SN74ALS574 (N,FN)
- SN54AS574 (J,FH) SN74AS574 (N,FN)
Q 575 logic symbol, ‘ALS575, ‘AS575 pin assignment
o OCTAL D-TYPE EDGE- 5c @& N N 3. N PACKAGES FH, FN PACKAGES
@ TRIGGERED FLIP-FLOPS (1) 1 CLR 1S e (L1 oo 115 ne
cLk —P ¢1 2 OC [14 CK || 2 CLR |16 nc
@ 3-state butfer-type outputs — (1) 3 10 |15 8a [[3 OC [17 ClK
drive bus-lines directly CLR —b'ﬂ_f: 4 20 |16 70 || 4 10 [18 sa
° . . 5 30 |17 6a |[[5 20 19 7a
Noninverting outputs 10 (3) 10 > (22) 10 [& 40 |8 sa s 30 |20 sa
typical performance oLl (21) 2q |70 |19 ea |[74b |71 50
(5) {20) 8 6D |20 3a 8 nc 22 nc
DATA TIMES 3D ©) o) 3Q {9 70 |21 2a (|9 SO [23 4Q
TYPE frmax PWR/ SET- | LoLp 4D aa {10 8o |22 10 {[10 e0 [24 30
F-F up sp 08 o [T e [23_m |[i1_70 |25 208
'ALS575 50 MHz_| 8.4 mw 10nst | 4nst 6D (8) (17) 12 GND |24 vec |12 80 [26 1a
‘AS575__ | 160MHz | 47 mW 3nst | 3nst (9) (16) 6a 13 _nc_ |27 nc
7Q 14 GND |28 Vce
t Rising edge of clock pulse D {10) (15) sa
SNS4ALS575 (J,FH) SN74ALS575 (N,FN)
SNS4AS575 {J,FH) SN74AS575 (N,FN)
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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576 pin assignments

logic symbol?
OCTAL D-TYPE EDGE- J, N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS —_ (1) 1 0C |11 aK][v BT CK
OC-“—1‘>EN 2 10 |12 88 |[2 D |12 _8u
e Buffer-type outputs drive bus ' CLK-'—-'—>C‘l 3_20 113 79 3 20 113 7?
. . 4 30 [14 60 4 30 [14 60
lines directly = | r 5 40 |15 50 || 5 4D |15 5Q
e inverted outputs 10 (2) D > 7| (19} 1a 6 5D |16 40 6 5D |16 4d
20 (3) (18) 26 7 6D [17 30 7 6D |17 304
i 8 70 [18 2@ 8 70 |18 20
7
typical performance 3D ‘(;: >—::S: 3@ [ ®b [i9 1G [[s o |1 18
10 GND |20 V, 10 GND [ 20 V.
TYPE | fmax | TR/ ) ney 28 ce ce
F-F 5D 0 5Q
"ALS576 | 50MHz | 8.4 mW 6D 114) o5
"AS576 [160MHz 708 3 5
(9) {12)
SN54ALS576 (J,FH) SN74ALS576 (N.FN) 8D ] 8Q
SN54AS576 (J,FH) SN74AS576 (N,FN)
577 logic symbol, ‘ALS577, ‘AS577 pin assignment
OCTAL D-TYPE EDGE- ot _ﬂb EN J. N PACKAGES FH, FN PACKAGES
TRIGGERED FLIP-FLOPS (14) 1 CLR |13 nc i nc |15 nc
: cLKk —Pp 1 2 OC {14 CK[[ 2 TN |16 nc
©® Buffer-type outputs mﬂ&m 2 ;g :: 33 3 ?E :; gg’(
drive bus lines directly @ 22) 5 30 [17 63 5 20 [19 78
©® Inverted outputs 1D (' 1D D> v l )15 6 40 (18 50 [[ 6 3D [20 6O )
4 21) - 7 sD (19 40 |[[ 7 4D [21 5@
— [~
® Synchronous clear 20 (5) . (20) 29 8 6D {20 30 [[ 8 nc [22 nc :g
SD—(GI—- 19) 3Q [6770 J21 2@ [[ e &b |23 40 =
ap——| 40 [10 ep |22 1G |[10 6D [24 3a (G}
sp—2L__| (18) .5 [T [23 m |[11 70 |25 28
6D (8) {17) eq L2_GNo[2¢ vecll1z 8o [26 1a ‘6
(9} (16) _— 13 nc 27 nc =
70—-—“0) e 70 14 GND |28 Vcc -
80— 8d (e}
e
o.
typical performance
DATA TIMES
TYPE | fmax |[POWER/ [ SET-
LD
F-F up Ho
‘ALS577 [ 50 MHz [8.4 mW {10 nst { 4 nst
‘AS577 160 MHz
tRising edge of clock pulse
SNB4ALS577 (J,FH) SN74ALS577(N,FN)
SN54AS577 (J,FH) SN74AS577(N,FN}
1Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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580 logic symboit pin assignments
g . — J, N PACKAGES FH, FN PACKAGES
OCTAL D-TYPE TRANSPARENT OC———IEN T 0¢ [11 C T8¢ 111 C
LATCHES WITH INVERTED 1L I P 2 0 |12 83 ||z 10 |1z 8a
OUTPUTS 3 20 |13 70 3 20 |13 78
—1 r 4 30 [14 60 4 30 [14 60
o Three-state buffer-type outputs 1D 2 - S < 9 — 25 75 58 =20 15 58
drive bus lines directly 8 5D |16 40 8 50 |16 4O
2083 L 118 28 z =
7 60 |17 3 7 _6D |17 3
typical performance 3D 4) Q%ga 8 70 118 28 8 70 |18 za
TOTAL ap-) LI 9 8D |19 10 || 9 80 |19 1a
TYPE | DELAY A (- t=. (18) 5 [0 oND |20 Vec|[10 GOND |20 Vec
POWER D (7) (14} 60
‘ALS580 | 11 ns | 67.5 mW ) 3 -
‘AS580 | 5.5ns 330 mW 70 © ) 70
8a
SN54ALS580 (J,FH) SN74ALS580 (N,FN)
SN54AS580 (J,FH) SN74AS580 (N,FN)
590 591 . logic symbol, ‘LS590% pin assignments
’ . . N
8-BIT BINARY COUNTERS PN N P J. N PACKAGES _
10 9 R
WITH OUTPUT REGISTERS rek Bl b ¢ R
® ‘LS590 has three-state register 3 Qp 11 CCK
e (12) crRe 4 O 12 CCREN
outputs CeREN—=DN Gt © T 5K
® ‘LS591 has open-collector HT> 1+ (CT = 255) z4 4 4‘5-—)ﬁ 6 Qg 14 -G
register outputs ceiR 2N cT=0 7 Qn | 15 QA
o Counter has direct clear : L L (15) e —
20 D 3V —WgA FH, FN PACKAGES
. B 1 11
3, typical performance 2} o 2 gca m :cco
. MAX 3) op 3 oc 13 CCLR
v nT |PARALLEL| . o | TOTAL ;’ ot a Gp | 14 CeK
LOA! . F
TYPE (COl OAD POWER ! o § Qg 15 CCKEN
? FREQ 6)_ogq & nc [ 16 o
[e] ‘LS590 [20MHz | SYNC  [SYNC-L|[166.5 mW 2 oy ; gF :; ;;CK
Q. ‘LS591 |20MHz | SYNC |SYNC-L| 155 mW G
c 9 ay | 19 aa
0 SN54LS590 (J,FH) SN74LS590 (J,N,FN) 10_GNO 20 Vce
[ad SN541LS591 (J,FH} SN74LS591 (J,N,FN)
() logic symbol, ‘LS591T
<.
Q. E%B EN3
(1] ‘RCK———p> C2
(12) CTR8 .
. c(;KEmmB G1 ®)
coks—P 1 CT=zm2at P o]
CClR cT=0
9 : r :
20 D> 39| ‘:15’ QA
) ag
:2] ac
3) ap
4) Qe
(5) aF
©) qq
(7) an
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection. .
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589 logic symbolt pin assignments
8-BIT SHIFT REGISTERS ' e nley SRG8 N PACK‘;GES - : F“'NF; PACK‘A‘GESNC
1B W
WITH INPUT LATCHES snck Kooy ¢ oo PR T o
© 3-Step Outputs sraas 13 3 0 11 SRCK 3 C 13 0OC
SRLOAD c2 4_€ 12 RCK ) 14 SRCK
@ Has parallel storage register - "2 —F v | C 5 Aok
inputs RCK ————>c1 6 G 14 SER 6 NC 16 NC
® Shift register has direct - | r C 7 H 15 A 7_F 17__ SRIOAD|
over-riding load ser 435 8 _GND_| 16 Vce 8 G 18 SER
- s H 19 A
@ Guaranteed shift frequency A % 1D 2D 70 GND |20 Vee
. ..dcto 20 MHz B ———
{2)
. [
typical performance (3)
p —
SERIAL g4 |
TOTAI
TYPE | DATA POWE; o L)
INPUT P (B
3 (9)
.L5589 D [130 mw [T V——— o
SN54LS589 (J,FH) SN74LS589 (J,N,FN)
61 8 logic symbolt pin assignments
A [&1] 3, N PACKAGES FH, FN PACKAGES
SCHMITT-TRIGGER 2 & (Y 11 2v 1A 11 2y
POSITIVE-NAND B ] © Ly 2 18 |12 NC |[2 18 | 12 NC
1c 3 NC 13 2C 3 NC 13 2C
GATES WITH TOTEM- (5) 2 1c 14 2D 2 ic 14 2D
POLE QUTPUTS R " 5 10 15 3Y 5 1D 15 3Y
2A T 6 1Y 16 3A 6 1Y 16 3A
: o g8 ] “ 7 2% 17 38 7 2A 1738
typical performances e [~ oy 8 28 |18 3C | |8 28 | 18 acC
TYPE | HYSTERESIS | DELAY (12) 9 Ne_ 119 90 119 NG| 19 3D
20 70 GND | 2D Vcc) [10 GND | 20 Vce
‘LS618 0.7 V 25 ns 34 1180
3p 12 (15) %
118) P———3v P
3¢ —— =]
1
a0 (19) CD
positive logic: Y = ABCD g
SN54LS618 (J,FH) SN74LS618 (J,N,FN) .g
2
) o
61 9 logic symbol® pin assignments
B 1A (5} T (2) 1y J, N PACKAGES FH, FN PACKAGES
SCHMITT-TRIGGER - 4) 5,y 1 1A 11 5Y 1 1A 11 5Y
INVERTERS WITH 2A ol o 2 1Y 12 5A 2y 12 5A
3A ——d] 3y 3 NC 13 NC 3 NC 13 NC
TOTEM-POLE an 2 b9, % 2A |14 oV | [4 2A | 14 ev
QUTPUTS (12) an’ 5 2Y 15 6A 5 2y 15 6A
T;)‘— fP>———- 5Y 6 3A 16 7Y 6 3A 16 7Y
typical performance 6A ——] b 14 gy 73V 17 7A 7 3v 7 7A
(17) k. (18 8 4aA 18 8Y 8 4A 18 8Y
TYPE | HYSTERESIS | DELAY (19) (18) 9 4y 19 _8A 9 4y 19 BA
18619 0.7V 16 s 8A [~ 8y 10 GND | 20 Vec| [ 10 GND | 20 Ve
positive logic: ¥ = A
SN54LS619 (J,FH) SN74LS619 (J,N,FN)
tPin numbers shown on logic symbols are for J and N packages only.
NC — No internal connection.
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PRODUCT GUIDE

592 logic symbol? pin assignments
8-BIT BINARY COUNTERS (o) CTR8 J.N PACKAE;E:::‘G
WITH INPUT REGISTERS CCR -~ 70 i3 2
(12): 2 C 10 CCLR
o Has parallel register inputs CCREN 1 G3 @ . 3 D 11 CCK
® Counter has direct overriding cCK 14) > 3+ CT =255 RCO 4 € 12 CCKEN
CLOAD —I¢ c2 5 F 13 RCK
load and clear G 72 CLOAD|
e Guaranteed counter frequency (13) 7 H 15 A
RCK
...dcto 20 MHz _I>C1 J 8_GND | 16 Vec
typical performance A 15 r v - FH, FN PACKAGES
(1) nc 11 nc
MAX | pARALLEL TOTAL . 2 12 12 neo
COUNT CLEAR TN 3 ¢ 113 cir
LOAD POWER D 4 D 14 CCK
FREQ g 5 E 15 CCKEN
20 MHz SYNC SYNC-L | 130 mW (5) 6 nc 16 nc
F e 7 F 17_ReK
SN54LS592 (J,FH) G " 8 G 18 CLOAD
SN7415592 (J,N,FN} H 9 H 19 A
10 GND | 20 V¢c
593 logic symlmlf pin assignments
8-BIT BINARY COUNTERS 19 & CTRE J. N PACKAGES
TS ENG 1 AQa [ 11_RCO
WITH INPUT REGISTERS 2 BQg | 12 CCIR
3 CQc | 13 CCK
o Has parallel three-state 1/O: comR 12) cT=0 7 Didp 72 ECREN
register inputs/counter 5 E/Qp 16 CCKEN
/ outputs CCKEN {15) >1 6 F/Qf 16 RCK
e Counter has di idi (14) G4 7 G/Qg 17 RCKEN
ounter has direct overriding CCKEN 8 Han TR
load and clear (1) = 9 TCLOAD| 19 G
= LAY
o e Guaranteed counter frequency cCK 13) > 4+ CT=255 RCO o ono 20 Ve
— (9
- ... dc to 20 MHz roAs -2 c T TN PACKAGES
(=] typical performance 1 AlQa 11 RCO
g_ - ACKEN (17) | G1 2 B/Qg 12 CCLR
PARALLEL TOTAL {16) 3 coc |13 cok
Q count |75 eLeAR | o o RCK ?"’2 a Doy |14 TR
- FREQ Al (1] - = L 5 EQg | 15 CCKEN
A 20
Q 20MHz | SYNC |SYNC.L| 177 mW ! ol ss 3 7 ozsg s o
@ -
— SN541.S593 (J,FH) B/Qg ~—¢p— 8 HQy |18 G
Q. c/a (3) 9 CLOAD| 19 G
7)) SN74L8593 (J,N,FN) /0c &> 10 GND | 20 Vcc
D/OD-(-E—)Q’—-
E/Qg (-6)1-5——
F/Qf (7)"’—
G/Qg +(8) |
H/Qy —49—
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

594 logi + pin assignments
gic symbol J. N PACKAGES
8-BIT SHIFT REGISTERS aers 9 o 5 o
WITH OUTPUT LATCHES ' : (12) R3 2 Qc | 10 3RCIR
RCK ———PC2 3 Qp | 11 SRCK
. Seriali SRG8 7 0 |12 RCK
erial-in, parallel-out shift registers SACR (0t p 5 Of 13 RCLR
with storage SRCK an b c1/- % Qg | 14 SER
* Buffered outputs 1a) 1 r (15) 7 _Ou :5 Qa
Lo | 1) v
® Guaranteed shift frequency SER 1D 20D 3 m QA 8 F(;ND 8 Vec
. FN PACKAGES
... dc to 20 MHz @ %8 B T
ac 3 nc
typical performance (3) a 2 Qg 12 Qy'
= @ ° 3 Oc | 13 SRCLR
ERIAL Qe 4 Q 14 SRCK
ASYNC (5) 0
TYPE DATA TOTAL [e73 5 Qg 15 RCK
CLEAR | POWER (G} 6 nc | 16 nc
. INPUT 7) % 7 Of 17 RCLR
‘LS594 D Low | 180mwW 20 0> 3] @ o & ag |78 S
D> ] Qn’ 9 Gy |19 Oa
SN54L.5594 (J,FH) SN74LS594 (J,N,FN) 10 GND | 20 V¢
595, 596 logic symbol, ‘LS5951 pin assignments
= (13,
8-BIT SHIFT REGISTERS G “2; EN3 J. N PACKAGES
WITH OUTPUT LATCHES RCK —=——pC2 g
: SRGS 2 Gc 110 RO
® Serial-in, parallel-out shift saem 9% g i gD :; 5:“:3:
registers with storage SRCK __(l_> c1/~ i 5 05 35
& ‘LS595 has three-state parallel (14) (15) 6 Qg |14 SER
outputs SER L A ) ((;A ; 2:0 :Z SA
e ‘L5596 has apen-collector 2 OE ce
parallel outputs (3) on " FH. FN PACKAGES
e Guaranteed shift frequency ) Qe ; rc‘:g :; gCH
...dc 1020 MHz 5) QF 3 Q¢ | 13 3CR
typical performance :g: Qg 4 Qp | 14 SCK Q
5 O |15 RCK
SERIALY svnc | ToTaL mst__“” - 6 nc 118 e 2
TYPE | DATA OH 7o [17 © 3
inpuT | CLEAR |POWER - 5 Gg |18 SER (L]
; . . + 9 Oy |19 Qa -
LS595 | D LOW [167 mW logic symbol, ‘LS596 o aNE | 35 Veg S
‘LS596 D LOW [160 mW -
G -‘(%h EN3 ..g
SN54LS595 (J,FH) SN74LS595 (J,N,FN) RCK ———1>C2 o
SN54L.5596 (J,FH) SN74LS596 (J,N,FN) (10) SRG8 o
SRCLR -mTI> R o
SRCK ——P C1/~>
I
15|
ser 2405 20 D 3 9 ((1: aa
Q
@2 B
Qc
(3}
Qp
{4)
Qe
(5)
Qf
{6)
m 96
20D>3Q QH
@ "
Qy
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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W

apIng 19npo.d

5 97 logic symbolt pin assignments
8-BIT SHIFT REGISTERS o) SRGB J, N PACKAGES FH, FN PACKAGES
SRCLR R 1B 9 Oy 1 nc 11 nc
WITH INPUT LATCHES SRCK 1) >CJI—. 2 C 70 SRCLR|| 2 B 12 Qy
e Has parallel storage register saoas-3ed o : : :; :'C‘i" i E ;;’ S;%:
inputs (12) 5 F 13 SRLOAD]| 5 _E 15 RCK
e Shift register has direct over- RCK: Pm 6 G 14 SER 6 nc 18 nc
oy m | r 7 H 15 A 7 F 17__SRLOAD
| T
riding load and clear SER (14) e e e Ves - arE
® Guaranteed shift frequency A(15) D 120 5 H 9 A
...dcto 20 MHz : gt 10 GND| 20 Vee
typical performance c (2)
- (3)
SERIAL D
Tvee | DATA ASYNC | TOTAL E {4)
CLEAR |POWER F (5}
INPUT (6)
g G
Lss97| D LOW {130 mW T © gy
SN54LS597 (J,FH) SN74LS597 (J.N,FN)
5 9 8 logic symbolt pin assignments
8-BIT SHIFT REGISTERS SRG8 J. N PACKAGES FH, FN PACKAGES
WITH INPUT LATCHES [FRLE N FA 1 AQa [ 11 ay T_AQa [ 11 Oy
SRCLR-”—ZI—-B‘ 2 BOg |12 SRCLR|| 2 ©/Qg | 12 SRCLR
e Has parallel three-state |/O SCKEN KL lGa 3 C/Oc | 13 SRCK 3 Clac 13 SRCK
storage register inputs, shift 13) 4 0Qp |14 SRCKEN|] 4 D/Gp | 14 SCKEN
’ __SRCK=S) Pacs/s — 5 EQp | 16 RCK 5 EQg |15 RCK
register outputs _SRLO—AD-(—S]—Q‘C.’! § FIQF | 16 G 6 FGF |16 ©
e Shift register has direct over- RCK (19, Cc2 7 GiQg 17 SER1 7 GQg 17 SERV
riding load and clear ps—t—1G1 8 Wap | 18 SERO ® WGy | 18 SERD
i r A [ SroAo| 18 ©s S SALOAD| 19 DS
o Guaranteed shift frequency SERO (18) ‘—,5D > 70 GND 20 Voo 70 GND 70 Voo
... dcto 20 MHz sER1-Z) 15D :
typical performance A/QAP‘).E 20 - Z64
SERIAL 2 v 6,14
ASYNC | TOTAL B/Qg 2D >
TYPE | DATA l 3D
CLEAR |POWER YAAL 1T
INPUT crac?_op
‘15598 D LOW (177 mW D/ap 4) :
5,
SN54LS598 (J,FH)  SN74LS598 (J,N,FN) E’QE%"’—
F/Qf —aq-p—4
G/ag-D—qo—
HiQy {8) pry P
I 3
visas [0 EH aug,,
4
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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5 9 9 logic symbol? pin assignments
8-BIT SHIFT REGISTERS ACLA ‘(’1;’) A3 i ;;N PACKAGES
"
WITH OUTPUT LATCHES RCK D c2 7 ac o ERCTR
1o SRG8 3 Qp | 11 SACK
e Serial-in, parallel-out shift registers SRCLR —I> R 4 Qe |12 RCK
SRCK “;)__> c1/~ 5 Qf 13 RCLR
* Open-collector outputs o 5 0g 3 seR
® Guaranteed shift frequency SER ha g 1D >3O (s) aa 7 On 5 Qp
... dc to 20 MHz ‘(;‘) o8 8 GND | 16 Vec
Q
typical performance (3) C FH, FN PACKAGES
) Qp 1 nc 1 nc
SERIAL | sync | ToTaL :5) e e .
3 Qc | 13 GRCIR
. Q
TYPE DATA | ciear | POWER © 4 9o |14 SRCK
INPUT @ Qg 5 Qf 15 RCK
'LS599 D Low | 170mw 20030 o O 5 nc |16 no
2 Qy’ 7 Of 7 R
SN54LS599 (J,FH) SN74LS599 (J,N,FN) 8 - Qg 18 _SER
: 9 Qy |19 Qa
10 GND | 20 Vcg

%)
2
G
-t
[&]
=
T
(=)
o.
T Pin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection.
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600

MEMORY REFRESH
CONTROLLERS

® Controls refresh cycle of 4K or 16K
dynamic RAM's
® Three-state outputs drive bus
lines directly
e Time to initiate refresh request
is typically 30 ns
o Refresh modes: transparent,
burst

pin assignments

J.N PACKAGES
BUSY [11 RCRASHI
AO 12 RCRAS LO
Al 13 REF REQY

A2 14 REF REQZ
A3 15 _RAS

A4 16 HOLD

A5 17_LATCHED RCO
8 A6 18 RESET LATCHED RCO
8@ 4KMBK|19 RC BURST
70 GND |20 Vce

~folo|slwin]=

SN74LS600A (J.N) L= -

logic diagram t

N 08 e

LT LV S —

oS L0 112

REF REQY

BUSY

— MUX
axrie 2L I 1L

R
i) S
RC BURST

RESET

Latcuep 12 [>o-
RCO

For chip carrier information, contact the factory.

o (17) LATCHED
RCO

601

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

pin assignments

J.N PACKAGES
BUSY[ 11 _RC RAS HI
A0 {12 RCRASLO
A1_| 13 REF REQ]

A2 |14 REF REQ2

A3 |15 RAS

A4 {16 HOLD

A5 |17 LATCHED RCO
A6 |18 RESET LATCHED RCO
A7 |19 RC BURST
GND | 20 Vce

olo|o|v|ofa|s]wr]

SN74LS601A (J,N)

logic diagramt

[Ty 1 17 UL LBV S —

neAsALo 12

Rcsurst 112

RESET )

LATCHED %
RCO

For chip carrier information, contact the factory.

s
| (17] LATCHED
R RCO

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

nc — no internal connection.
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PRODUCT GUIDE

602

MEMORY REFRESH

logic diagramt

CONTROLLERS cR
e Controls refresh cycle of 4K or  m
16K dynamic RAM’s
o Three-state outputs drive bus
lines directly
e Time to initiate refresh request (; “?
is typically 30 ns o
o Refresh modes: cycle steal, 1 aa
(14} A5
burst + £
ak/TeR A2 yux Ty R i e
SN74LS602A (J,N) i

pin assignments

J. N PACKAGES RC BURST

BUSY [11_RCRASHI ‘
A0 12 RCRASLO B
RCCYCLE (18 S R an
Al 13 REF REQ1 Soxa 3—] iac) RERDY
A2 14 REF REQ2 —
A3 15 RAS

A4 16 HOLD

A5 17 READY

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

GND [20 Ve

olo|o[w|a|n|a|wini-

For chip carrier information, contact the factory.

ﬁ 0 3 logic diagramt

MEMORY REFRESH
CONTROLLERS

e Controls refresh cycle of 64K
dynamic RAM's
o Three-state outputs drive bus

lines directly

e Time to initiate refresh request
is typically 30 ns

e Refresh modes: cycle steal,
burst

Y]
2
=
O
-
Q
-
°
(=}
T
o

SN74LS603A (J,N)

pin assignments
ac pust 12

J. N PACKAGES

BUEY [ 11_RCRAS hi ' = "
AO 12 RCRASLO RCCYCLE (18 I_H_l'\.l ) pexsy
A1 [ 13_REFREQT STEAL —

A2 | 14 REFREQ2

A3 15 PRAS

A4 16 HOLD

A5 17 -READY

A6 |18 RC CYCLE STEAL
A7 |19 RCBURST

GND | 20 Vce

ole|x|~lo|v]afwn] -

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,
606,

605
607

OCTAL 2-INPUT MULTIPLEXED
REGISTERS
® 16 D-type registers — one for
each data input
e ‘LS604 and ‘LS606 feature
three-state outputs
e Multiplexers select stored data
from either A or B bus
® Application-oriented:
— max speed - ('LS604, ‘LS605)
— glitch-free operation -
('LS606, 'LS607)

typical performance

TYPE

DELAY

POWER

'LS604

23.5ns

275 mW

'LS605

26 ns

200 mW

'LS606

31 ns

275 mW

'LS607

31ns

200 mW

SN54L.5604 (JD,FH)

SN74LS604 (JD,N,FN) g1

logic symbol, ‘LS604, ‘LS6061

a2 {gc2
1)
CLK C1
I EN

1 21 > {15)
L&t oY (13) v

p——-Y2
1 112) vy
| 01 vy
| (16)_yg
{17)

[——Y6

(18) v?
(19) Y8

logic symbol, ‘LSE05, ‘LS6071

af-2{re2
)

CLK-—E C1
- }EN

2% 51D A 18)
p:! Q Y1

pin assignments

JD. N PACKAGES

FH. FN PACKAGES

1_CLK J16_ vt 1_CLK ]16_ V1
2 AB |16 Y6 [ 2 A/B [18 V5
3 Al |17 _ve [| 3 A1 _[17_ve
4 B [18 Y7 [I'a 81 |18 Y7
6 A2 |19 Y8 || 6 A2 |18 ve
6 B2 |20 BS || 6 B2 |20 BB
7 A3 [21 a8 [| 7 A3 [21 as
8 83 |22 B7 || 8 _B3 |22 B7
9 A4 |23 A7 [| o as [23 a7
10 B4 |24 B8 |10 B4 |24 BB
11_va |25 a6 [[11 Y4 |26 A6
12 _v3 [26 85 [[12_¥3 |26 Bs
13 ¥2 [27 A5 [[13 v2 |27 As
14 GND |28 Vcc||14 GND |28 Vce

SN54LS605 (JD,FH) SN74LS605 (JD.N,EN), A2 03) v,
SN541.5606 (JD,FH) SN74LS606 (JD.N,FN) ig 7
SN54LS607 (JD.FH) SN74Ls607 (JD.N,FN) 5318 | (12) 3
3 A4 un_y,
B4~27)
A5 | t6)
B85
(25|
?» A6 130 07 ye
=] (23] a8
Q. G; (22) F——Y7
c A8 21 019) g
0 B8
-~
c
Q.
o
1Pin numbers shown on logic symbols are for JD and N packages only.
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608 , logic symbol? pin assignments
MEMORY CYCLE <+ J. N PACKAGES
MEMORY CYCLE CONTROLLER 1__PRECHARGE| 9 CAS
CONTROLLERS RE
_ (2 SN54LS608/SN74LS608 2 PN 10 CAS HOLD
e Read cycle P/N PAGE 3 RWin 11 ROW/COL
e Write cycle am NORMAL 4_RMW 12__RC RAH
e Read, modify, write cycle STAR_T ) FSTART an : ;%g%“_' :i il::ETSH
e RAS only refresh cycle __RAS EN-—(Trh RAS EN ROW ) ROW/COL [———r P T
e Page or normal modes CAS HOLD————E>CAS HOLD coL ) — 8 GND 6 Ve
e Stand-alone controller for REFRESH REFRESH RAS| (9 RAS
CPUL interf. RMW(—:‘)—A RMW . CAS';(S: CAS FH, FN PACKAGES
-to-memory interiace o i
le—t: READ READ‘:— RW 1_nc 11 nc
WRITE WRITE 2 PRECHARGE|12 CAS
(12) o) 3_PIN 13 CAS HOLD
RC RAH (1) RC RAH 4 _RWin 14 ROW/COL
PRECHARGE—(E)——X— RC PRECHARGE 5 AW 15 RC RAH
RC CAS LO——>¢{RC CAS LO % nc 16 nc
. 7 _AWout |17 START
SN54LS608 (J,FH) SN74LS608 (J,N,FN) 8 RASEN |18 REFRESH
9 RAY 19 RCCASLO
10 GND 20 Vee

[+}
2
=3
O
-
Q
=)
=
o
L)
a.

1Pin numbers shown on logic symbols are for J and N packages only.
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610, 611 typical performance pin assignments
612 613 MAP MAP JO. N PACKAGES FC PACKAGE
) ! TYPE | OUTPUTS | OUTPUT 1 RS2 21 1 Rs2 23
MAPPERS LATCHED | TYPE S Re T wor | o e a5 s
MAPPERS : X 3
"'SS") Yes 3 State rK::] 24 M08 || 4 3 26 MO8
Ls611 Yes o-c 5 STROBE| 25 MO9S || 6 STROBE| 27 M09
‘LS612 No 3-State 6 RIW 26 MO10|| 6 nc 28 nc
‘LS613 No 0-C 7 DO 27 MO11|{ 7 RAW 29 MO10
. 8 D1 28 * 8 DO 30 MO11
. Deslgnt.ed for paged memory D2 25 D8 5 O T
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 D5 32 DS 12 D4 34 D8
13 MM 33 D10 |[13 D5 35 D9
SN54LS610 (JD,FC) SN74LS610 (JD,N) Ta Moo T3 011 [ia o 36 D10
SN54LS611 {JD,FC) SN74LS611 (JD,N) 15 mor T35 Ao [[15 Moo 137 o1
SN54LS612 (JD,FC) SN74LS612 (JD,N) 76 Moz |36 Rso |[16 MOT 38 MAO
SN54LS613 (JD,FC) SN74LS613 (JD,N) 17 M03 |37 WMAT 17 ne 30 e
18 MO4 38 RS1 [[18 MO2 40 RSO
19 MOS 39 MA2 [[19 MO3 41 MA1
20 GND 40 Ve {20 Moa 42 RS1
21 MOS 43 MA2
22 GND |44 Vcc
* Con ‘LS610 and ‘LS611
nc on ‘LS612 and ‘'LS613
functional block diagram {positive logic)
8
8L's FOR MOO-MO7 =iy
4
) —
)
MUX
[« 4 61
[ = G2
(¢} 4 4 [RAM 16 x 12
~* MAQ-M. a 7= 4 u} [
m RSO-RS3 ———f—— 2 3 SA 5
4
8
E. STROBE C1 [WRITE] |—#-—M0OMO7
[« )
1] ’ 4
L p—r—MOBMO11
D0-D1 —4-p—pfrn— g
‘LS812 &
‘LS613 FEED .
STRAIGHT
THROUGH
“/L$610 and 'LS612 have 3-state (V) map outputs,
‘LS611 and ‘LS613 have open-collector {Q) map outputs.
nc — no internal connection.
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620 , 621 logic symbol, ‘ALS620A, AS620, ‘LS620+ pin assignments
— J. N PACKAGES FH, FN PACKAGES
622' 623 goa L2 fen 7 GAB|11 B8 || 1 _GAB]11 88
OCTAL BUS GABL‘ENZ 2 A1 _[12 B7 2 Al |12 87
3 A2 |13 B6 || 3 A2 [13 B6
TRANSCEIVERS (2 1 L (18) 4 A3 |14 B5 4 A3 114 B5
e Bidirectional bus transceivers Al vi1 d d S A4 |15 B4 S A4 | 15 Ba
® Local bus latch capability A2 (:L, b2y 17) 82 6§ A5 16 B3 6 A5 |16 B3
<+ < 7 A6 |17 B2 7. A6 |17 B2
typical performance (4) [~ 16) 8 A7 |18 B1 8 A7 |18 &
WMAX MAX A3 < < B3 9 A8 |13 Gea[| 9 as |19 GBA
TYPE OUTPUT | SOURCE SINK ) ] —— 15 10 GNDJ20 Veclj10 GNDf20 Vee
CURRENT | CURRENT A4 < <
SNS4ALSE20A | 3State | —12mA 12mA | logic symbol, ‘ALS622A, ‘AS622, ‘LS622t
SN74ALS620A | 3State —15mA 24 mA a5 Vo - 14) 8 el i
SN74ALS620A-1] 3-State —15mA 48 mA | GBA ——D ENt
SNS4ALS621A 0-C - 12 mA 7) 13) (1)
SN74ALS621A | O-C - 24 mA A5 I‘ g_ Bs  GAB EN2
SN74ALS621A-]  O-C - 48 mA @ 12) a2y m | T (18) 81
SNS4ALS622A | O-C = 12mA A7 t ;j_ B7 T Qo *
SN74ALS622A oc - 24 mA © - a2 @ > 2o T o2
SN74ALS622A-1]  O-C - 48 mA A8 <« B s g -
SN54ALS623A | 3-State —12mA 12 mA ; | ® T_ I~ |
SN74ALS623A | 3Swte | —15mA 24 mA ] Az Voo P
SN74ALSG23A-1| 3-State —15mA 48 mA
SN54AS620 3-State Zi2mA 28 mA logic symbol, ‘ALS621A, ‘AS621, ‘LS621t (5) ~_Q5)
SN74AS620 3-5tate —15mA 64 mA PO AL I N l - - B4
SN54AS621 0O-C — 48 mA 1 6), _ 114)
SN74AS621 o-C - 64 mA GAB ———— EN2 A5 1™ < B5
SN54AS622 oC - 48 mA @ -{12 — r “18) o ne " 13) .
SN74AS622 0-C = 64 mA A1 < - 6
SN54AS623 3-State —12mA 48 mA :t > 20 _—‘-I”_) L )
SN74AS623 3Sme | —15mA 64 mA a2 o082 a1%e 12 oy
SN5415620 3-State “12mA 12mA l
SN74L5620 3-State “15mA 24 mA a3l - J6) oy 23 Vo “”Bs o
SN54L5621 o-C = 12mA |
SN7415621 0-C — 24 mA a (5) _ (15) -~ .-g
SN541.5622 0-C - 12 mA d
SN741.5622 0-C - 24 mA (:)E 14) o logic syrr)lbol, ‘ALS623A, ‘AS623, ‘LS623t 0
SN54L5623 3-State —12mA 12 mA A5 < _ (19
.['sn7aLse23 3-State —15mA 24 mA —t: : GeA ——Lf Nt +2
14} <« cas A Jen: o
A6 < B6 3
SN54ALS620A (J,FH) SN74ALS620A, (N,FN) | @ - ’J a8 L]
" SN74ALS620A-1 (N,FN) ,, (8) P M t v - B o
SN54ALS621A (J,FH) SN74ALS621A (N,FN) | . > 2 v p— S
SN74ALS621A-1 (N,EN)  (g) (1) a2 PR o.
SNS4ALS622A (LFH)  SN74ALS622A (NFN) A% =44 B8
SN74ALS622A-1 (N,FN) a3 ' L.
SN54ALS623A (J4,FH} SN74ALS623A (N,FN! | -
SN74ALS623A-1 (N,FN) (5) 15)
SN54AS620 (J,FH) SN74AS620 (N,FN) Ad d
SN54AS621 (J,FH) SN74AS621 (N,FN} (6) 14)
SN54AS622 (J,FH) SN74AS622 (N,FN) AS t < BS
SN54AS623 (J,FH) SN74AS623 (N,FN} @ 13)
SN54ALS620 (J,FH) SN74ALS620 (J,N,FN) A6 < B6
SN541L.S621 (4,FH} SN741L.S621 (J,N,FN)
SNB4LS622 (j,FH) SN74LS622 (J,N,FN) A7 ‘t‘” LI
SN54LS623 {J,FH) SN74L5623 (J,N,FN) 11
A8 (g_)t P
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
Texas 3-151
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5 24 typical performance logle symbott pin sssignments
J, N PACKAGES
VOLTAGE: TYPE_| REPLACES , 0sc vee [l.osconol & z
CONTROLLED S e T 5303 I(“, 2__RNG ® Veo
OSCILLATORS 3_cx1 10 _nc
5V Y 11 ne
o Separate supply voltage pins & L:.’_.h‘ toscl 5 ™ 12 _ne
for isolation of input/output RNG 2 0} RNG ¥(_6_) Y 8 Y 13 FREQ CONT
signals e 413 pc 16D 7__GND 14 0SC Vcc
3] (8)
e Maximum output frequency = cx1 %’(— €X ov f————— 2 : FH. FN "“:"‘““
) c CX {OS! nc nc
20 MHz X2 losc] 2_OSCOND | 12 2
e Improved version of original I L 3__ANG 13 Vco
VCO family 0SC GND 4 CX1 14 nc
8 .nc 15 ne
SNS54L.S624 (J,FH) SN74LS624 (J,N,FN) > ::’ :: o
8 _IN 18 nc
5_Y 18__FREQ CONT
10 GND 20 OSC Voo
in assignments
logic symbol® t
?IELETAGE typical performance D J. N PACKAGES
- 3 1__GND 9__20SC GNO
CONTROLLED ,TYPE RE,PLaACEs 105¢ Vee %‘*’ 5V osc] Ly 2 1z 70 205C Vg
OSCILLATORS LS626 | ‘LS326 | 105cGND =3¢ 0V [OSC] (z 7Y T
e L0 e @ . I 12 2CXZ
e Separate supply voltage pins 1ex1 Wsed ex 5_icx2 13 20x1
for input/output isolation 1cx2 .(E’.'_x.. X : :z‘;c Ve :: ;:
& Maximum output frequency = 110 14 8 10SCGND]| 16 Vee
20 MHz 20SC Vee -(;)—-x— e 2Y TS AcRAoS
e Improved version of original 20SC GND '"—17’" (15) (T 11 ne
family 2FC _..0.“3) — 22 2 _GND___ |12 20sCGND
2CX1 it 3 12 13 205C Vce
SN54LS625 {J.FH) SN74LS625 (IN,FN) 5oy 112) ¢ | 3 Y a_2rC
: 5 1cxi 15 2cx2
6 nc 16 nc
' 7_1Cx2 17_2cx1
8_1FC 18 2v
9 _10SCvco| 19 2z
10_10SCGND[20 vee
626 typical performance logic symbolt pin assignments
VOLTAGE- TYPE | REPLACES ' 0s¢ Vee e PACkAGES
CONTROLLED [/ g626| ‘1LS326 I 7 2 12 10_2FC
OSCILLATORS 5V @ 3 1Y 11 2Cx2
1N B fosc] w2 gy 4 TEN 12_2cx1
® Separate supply voltage pins iFc 9 n fc LoD 5 10K1 33 2EN
i i i (2] CcXx2 2
for'unputloutputfnsolanon 1cx1 ::; ex ) 2 : ;Sé e :: 2;
L] M;;:An:m output frequency 1cx2 ] cx 3 osc oo T8 Ve
z
e Improved version of original 2en 13 e b 14 oy FH, FN PACKAGES
famit .non 1 _nc 11 nc
amiy ) 2 | (1) 2_ono 12 1k
2CcX1 e 22 3 1z 13__2FC
SN54L ov
54LS626 (JFH)  SN74LS626 UN.FN) 50 i), (0s¢l 4 1y 18 _20x3
5 1EN 75__2cX1
I(Bl 6 _nc 18 nc
0SC GND 7_1cx1 17__2EN
8_1Cx2 182y
: 9 0SC Vg | 19 22
10 OSCGND | 20 Vce
T Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection,
3-152 I Texas )
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627 typical performance logic symbolf pin assignments
J, N PACKAGES FH, FN PACKAGES
VOLTAGE- TYPE | REPLACES . 16> ose
CONTROLLED 15627 15327 10SC Vce (—51—)(- 5V [0SC] 1 vee 8 2y 1 nc 1 nc
0SC GND 0oV [0sC] R
OSCILLATQRS 1 e Fn)(- o [ © w |z | s ézzc R :Iosc 12 2y
e Separate supply voltage pins 3 P—— cC o
; isolati 1CX1 ——3 CX 3 1ex1]10 2cx2f| 3 1Fc |13
for input/output isolation 1ex2 (4} ox GND
e Maximum output frequency = 4 1cx2(11 2cxi|| 4 1cx1 14 2cx2
20 MHz 208¢ Vee 13 o 5 ézzc 12 26 || 5 nc  [15 nc
i f original ()]
¢ Impr?veuvemuno erd 20SCGND ﬁ?}']‘_ (8) 6 1y |13 \zf’sc 6 1cx2 |16 2cx1
family 2FC (—17)— P 2Y cc
7 GND [14 Vco 7 nc 17 nc
SN54L.5627 (J,FH) :2:; ¥l L] Po—
SN74LS627 {J.N,FN) * Gho e
9 1y |19 Voo
10 GND |20 Vce
6 2 8 typical performance logic symbol? pin assignments
VOLTAGE- TYPE | REPLACES oscvee’ J. N PACKAGES FH, FN PACKAGES
1a) osc
CONTROLLED  [sog | -vsama | ] R | R R
OSCILL 5V 0osc
. &N 5)_p {oscl 2 RNG [ 9 veol| 2 oo | 122
o Separate supply voltage pins 2 n (6)
. B RNG RNG F— Y 3 CX1 ] 10 nc 3 BNG | 13 Ve
for input/output oscillators FC 13) N TS 2 Cx2 [ 11 RX 2 o1 114 ne
] G ==
e Maximum output frequency = (3) (8) 5 EN 12 RX 5 nc 15 nc
20 MHz exi @ o) g; z 6 Y 13 FC 6 Cx2 | 16 RX
CX2 ——3¢ 0SC
o Improved version of original RX ﬂ’_x_ RX ov 7 GND | 14 vee 7 nc 17 nc
family RX ﬂx_ RX [0sc] 8 E 18_RX
9 Y 19 FC
SN54L.5628 (J,FH) M 0sC
SN74LS628 (J,N,FN) 0SC GND 10 GND |20 0 [*]
2
=]
629 typical performance logic symbolt pin assignments w
o)
. 0SC Vi J, N PACKAGES FH, FN PACKAGES
zg;::gfLED TYPE | REPLACES l“c; 1_2FC 9 GND 1 _nc 11 _nc g
'LS629 ‘LS124 6 2 _1FC 10 2Y 2 2FC 12 _GND ‘_c
OSCILLATORS 1EN .(.S.__h. 5V 3 _1ANG | 11 2EN 3 1FC_| 13 2Y o
n foscl 4 1CX1 | 12_2Cx1 4 1RNG | 14 2EN
i 1 RNG RNG 1S
¢ Separate power supply pins fe 2 0l o !y [E1cxz |13 2oxe il s toxi [ 15 26k a
for input/output isolation 11(: 4) cx 1G> 6 1EN 14 2RNG 6 nc 16 nc
N X1 ——d
o Maximum output frequency = 10%2 (5) ox 71y 15 SSC 7 1cx2 | 17 2cx2
20 MHz = (1) py £e
2EN 0SC | 45 v 8 1EN | 18 2RNG
o Improved version of original 2rnG 40 8 onp | 16 Veo
family 2FC ;" n b 10 5y 9 1y |19 ezz
R 13
SN54L5629 (J,FH) 2¢x1 ﬁ;%*‘ ov — o,
SN741L8629 (J,N,FN) 20X2 ——)¢ {oscl GND cc
(8)
0SC GND
t Pin numbers shown on logic symbols are for J and N packages only.,
nc — no internal connection.
TExas 3-153
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630, 631

pin assignments
16-BIT PARALLEL ERROR JO. N PACKAGES FH, FN PACKAGES
DETECTION AND CORREC- 1 DEF 115 “‘: ; DEF :5 g::;
2 DBO [16 DB1 DBO | 186
TION CIRCUITS 3 081 17 oBt4|[3 Bl [17 DB14
e Fast processing times: 4 DB2 18 DB1S[| 4 DB2 |18 DBIS
i 5 DB3 |19 cBS [[5 DB3 [19 CBS
— Write cycle: generates check & Dbs |20 coa || 6 0B [20 cBa
word in 45 ns typical 7 oBs |21 cB3 |[[7 opses [21 cB3
— Read cycle: flags errors in 8 DB6 {22 CB2 [[8 DBS |22 CB2
ical 9 DB7 |23 c81 |[9 oB7 |23 cCB1
27 ns typica ic _oss [24 ceo [i0_oes |24 cBo
e Detects and corrects single 11 D089 [25 SO 11 DBY |25 SO
bit error h2 osio[26 s1_|[12_Ds10[26 St
3 oBt1 F |3 os11f27 sEF
e Detects and flags dual-bit ha ono ;; 320 m ZND 78 Voo
errors
typical performance
TYPE | OUTPUT | DELAY| POWER
‘'LS630| 3-State | 27 ns | 715 mW
'LS631 0-C 28 ns { 565 mW
SN54LS630 (JD,FH) SN74LS630 (JD,N,FN)
SN54L5631 (JD,FH) SN74LS631 (JD.N,FN)
functionat block diagram
. 51
_—_———’—
Funcnou;ﬁ
3 . {sececTord 3251
St—————p S0-51
n <
S o T
8_ 1 Latch o PARITY
: ENERATOR
[ - H4C >
CHECK BIT1/0 6
9. ¢80 THRU cas €74 L
]z
g) 6 4 12 o |——> SEF
< N ERROR
E < BUFFER ¢ S DETECTOR oEF
o OE
. e 2
7
»{ LaTCH 'f’ 1
. [
DATA BIT 1/0
macm»mupsu'»‘v""‘6 i v Y
o L |18, €RROR | _16 ERROR
<4——] BUFFER 7] corrector [ 47— becober
OE
nc — no internal connection,
3-154 Texas
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632, 633

32-BIT PARALLEL ERROR DECODER SYNDROME
DETECTION AND CORRECTION CIRCUITS L GENERATOR
o—————————————— =1

logic diagram (positive logic)

© Detects and Corrects Single-
bit errors

o b CHECK-BIT

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

errors

w
8
NWw o wo o

© Fast processing times

LATCHES

© Byte-Write capability
C€BO-
typical performance c86

TYPE | OUTPUT | DELAY | POWER
‘ALS632| 3-State
‘ALS633 0-C

MUX v (7

3 X-OR]

BUFFERS pOj G0 - 1ot )32 7

o> ERROR
DETECTOR

OECB

SN54ALS632 {JD) SN74ALS632 (JD)
SN54ALS633 (JD) SN74ALS633 (JD) ¢

DBO-DB7 1 a2 —1 EN ERRORJO— ERR

MULTI-
ERROR

N
5]
~

3

pin assignments DB8.DB
DB16-DB:

o (o |® [

JD PACKAGE 05260831 .
LEDBO | 27 CB3 1

MERR (28 cB2 sfsfs
ERR__ |29 cB1
DBO _[30 CBO
D81 |31 DB16
DB2 |32 DB17
DB3 |33 DB18 . 32 ne
DB4 |34 D819 OEB2 a ( -
9 D85 |35 DB20 _ - 32

10 OEBO |36 DB21 0EB3 ———— s XOR]
11 _DB6 |37 OEB2
12 _DB? |38 DB22
13_GND |39 DB23
14 DB |40 GND
15 _DB9 [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 CBS [50 SO

25 CB4 |51 S1

26 _BECB |52 Vcc

BUFFERS 32

@

BIT-IN-
ERROR
L DECODER

EN

OEBO

EN 8 ERROR
* CORRECTOR
LATCHES =]

OEBT

o|v|o|alstwln ]

ololu

W

LEDBO

Product Guide

For chip carrier information,
cantact the factory.

Texas 3-155
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634, 635

32-BIT PARALLEL ERROR
DETECTION AND CORRECTION CIRCUITS

® Detects and Corrects single-

bit errors

® Detects and Flags dual-bit

errors

® Fast processing times

typical performance

apinp 1onpoid R

TYPE_ | OUTPUT | DELAY | POWER
‘ALS634| 3-State
‘ALS635{ O-C
SN54ALS634 (JD) SN74ALS634 (JD)

SN54ALS635 (JD)

pin assignments

SN74ALS635 (JD)

JD PACKAGES

71 MERA |25 cB3
LI

2 ERR 26 CB2
3 DBO |27 CB1
4_DB1_ |28 CBO
5 DB2 |29 DBI6
6 D83 |30 D817
7 _DB4 |31 DB18
8 DB5 |32 DB19
9 OEDB |33 DB20
10 DB6 34 DB21
11 0B7 |35 DB22
12 GNO_ |36 0DB23
13 DB8 37 GND
14 DB9 38 DB24
15 DBI0 |39 DB25
16 DB11 [40 DB26
17_DB12 |41 DB27
18__DB13 |42 DB28
19 DB14 [43 DB29
20_DB15 |44 DB30
21_CB6_ |45 DB31
22_CB5 |46 SO

23 CB4 47 S1

24 OECB [48 Ve

contact the factory.

. For chip carrier information,

logic diagram (positive logic)

v YNDROME
B
XY g GENERATOR
o—— -1
0 7, B
s0—{1 3
1
s1—2 ip——— cHECKBIT |,
2 GENERATOR |—>—
ATCHES
aalhss
c1 ;
cBo- (7,
' cB6 © 7
MUX 9 Y
X-OR]
p-of Go 32 7
L{a1
Z ERROR
[
OEC8 DETECTOR
LATCHES
EN ERROR [O—— ERR
e ] 22
32 32, BER MULTI- P
0B0.0B3 > 10 ERROR [o— MERR
32
BIT-IN-
ERROR ERROR
BUEFERS CORRECTOR DECODER
-1 EN
. 32

QEDB ——m————————————————(JEN

32
X-OR}

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 .
P 3 DB1 |13 CB3
* Fast processing times:
. 4 DB2 |14 CB2
— Write cycle: generates check
' : 5 DB3 |15 CB1
word in 45 ns typical
f . 6 DB4 |16 CBO
— Read cycle: flags errors in
27 ns typical 7_DBS |17 20
* Detects and corrects single bit 8 DB6 |18 1
: 9 DB7 {19 SEF
error N
o Detects and flags dual-bit errors 10 GND {20 Vce

typical performance

TYPE OUTPUT | DELAY | POWER
‘LS636 | 3-State 27 ns { 500 mW
18637 0-C 28 ns 450 mW For chip carrier information,

contact the factory.
SN54LS636 (J) SN74L5636 (J,N)
SN54LS637 (J) SN741.S637 (J,N}

functional block diagram

1
0 —————————p— S0
FUNCTION {5551
§1 ——e——p 1 SELECTOR [55357
-<¢
- 5[
$-1 LATCH 7 PARITY
()]
¢ GENERATOR o
v =}
5 ()
CHECK BIT 1/0 ¢/ g ,
CBO THRU CB4 110 ‘5
v OE =)
. .5, 10, —— SEF =
< BUFFER [-4— +> ERROR o
pETECTOR | ¥ DEF o
OE
8
$-{ LATCH a 7
7
c 410
DATA BIT /O |
DBO THRU DB7 /g Y A
8 ERROR 8 ERROR
P V4 a2l
< BUFFER [~€—T—7/— correcToR [¥7 DECODER
OE
| IR ) )
nc — no internal connection.
I Texas 3-157
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w

apIng 1onpoid

6 3 8 63 9 logic symbol, ‘ALS638A, ‘AS638, ‘LS6381 pin assignments
! TA:. BUS TRANSCEIVER e J. N PACKAGES
c NSCEIVERS DIR ‘—"ﬁ 3EN1 [BA] ‘ T OR [11_Bs
e Bidirectional bus transceivers .3’EN2 (AB] 2 Al |12 87
wpo {2) L (18) 3 A2 |13 B6
e “A" bus outputs are open- Al &1 3— 81 3 A3 |14 B85
collector; “B* bus outputs @ D 2v 7 § A4 |15 B4
are three-state A2 j B2 6 A5 [16 B3
i 7 A6 |17 B2
® ‘ALS638, 'LS638 —inverting logic (4) (16) 5 A7 176 Bj
e 'ALS639, 'LS639 —true logic  ° A3 :I B 9 A8 |19 G
’ (5) 115) T0 GND |20 Vce
typical performance A4 < 3— B4
AX MAX (6) 1) FH. FN PACKAGES
AS BS 1 _DR |11_88
TYPE DELAY SOURCE SINK ; I 2 A1 |12 B?
CURRENT | CURRENT | ¢ 2, 03 o6 3 A7 |13 86
! ] 4 A3 |14 B5
SN54ALS638A 5ns — 12 mA 12 mA 7 553
SN74ALS638A 5ns | —185mA | 24ma a7 & . jﬁ 87 T s
SN74ALS638A-1 5ns — 15 mA 48 mA 7 A6 |17 B2
SN54ALS639A 6 n 1 ns 2 : al 8 A7 116 B
s —12mA 12 mA 3—88 T
SN74ALS639A 6ns | —15mA | 24mA 76 GND |20 Vo
L
SN74ALS639A-1 6 ns — 15mA 48 mA
SN54AS638 4 ns - 12 mA 48 mA logic symbol, ‘ALS639A, ‘AS639, ‘LS6391
SN74AS638 4 ns —15mA 64 mA 3 (9 153
SN54AS639 5 ns - 12mA 48 mA DIR (1 E 3 N1 [BA]
SN74AS639 S ns - 15 mA 64 mA 3 EN2 [AB]
3 [
SN541.5638 11 ns —12mA 12 mA (2) (18)
Al 101 B1
SN74L5638 11 ns — 15 mA 24 mA | > 2y I
SN54L5639 13505 | —12mA [ 12mA az & U7 5,
SN74L.5639 13.5ns ~ 15 mA 24 mA (_4): N
16)
B O | »
SNS4ALS638A (J,FH) SN74ALS638A (N,FN}) 51 j(‘IS_)
SN74ALS638A-1 {N,FN) A4 B4
SNS4ALS639A {J,FH) SN74ALS639A (N,FN) ;)C j“:
SN74ALS639A-1 {N,FN) AS t 85
SN54AS638 (J,FH) SN74AS638 (N,FN) j
SN54AS639 (J,FH) SN74AS639 (N,FN) a6 2, U3 s
SN541L.8638 (J,FH) SN74LS638 (J,N,FN) | I
SN541.5639 (J,FH) SN74LS639 (J,N,FN) A7 (8) 1 {12) a7
(9) {11}
* A e ;
\
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no Internal connection,
3-158 I TeExas
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640, 641, 642

pin assignments

3-159

643 ' 644, 645 J. N PACKAGES FH, FN PACKAGES
OCTAL BUS TRANSCEIVERS [1 om i1 88 [l 1 DR 11 B8
2 A 12 B7 2 Al 12 B7
3 A2 13 BB 3 A2 13 B6
max MAX 2 A3 |14 B85 || 4 A3 |14 B5
TYPE OUTPUT | DELAY | SOURCE SINK 5—A4s |75 B4 || 5 A4 |75 B4
CURRENT | CURRENT 5 A5 |16 B3 || 6 A5 |16 B3
SNS4ALS640A 3-State 5ns | —12mA 12mA 7 A6 |17 B2 7 A6 [17 B2
SN74ALSE40A 3-State 5ns | ~15mA 24 mA 8 A7 [18 B 8 A7 |18 81
SN74ALSG40A-1 | 3-State 5ns | —15mA |  48mA 9 A8 |18 T 5 A8 [19 G
SNS4ALS641A o-C 15 ns N/A 12 mA 10 GNDf20 veclfio GNOJ20 Vec
SN74ALSE41A o-C 15 ns N/A 24 mA
SN74ALS641 A1 o-C 15 ns N/A 48 mA
SN74ALS642A o-C 20 ns N/A 12mA
SNS4ALS642A 0-C 20 ns N/A 24 mA
SN74ALS642A1 0-C 20 ns N/A 4B mA
SNE4ALS643A 3-State 505 | —12mA 12 mA
SN74ALS643A 3Stte 5ns | - 15mA 24 mA
SN74ALS643A-1 3-State 5ns — 15mA 48 mA
SNS4ALS644A o-C 20 ns N/A 12mA
SN74ALS644A o-C 20 ns N/A 24 mA
SN74ALS644A-1 o-c 20 ns N/A 48 mA
SN54ALSGA5A 3-State 6ns | —12mA 12mA
["SN7aALS645A Tt o T s ma A SNS4ALSG40A (JFH)  SNT4ALS640A (N,FN)  SN74ALSB40A-1 (N,FN)
SN5ALSE41A (4 FH)  SN74ALSB41A (NEN)  SN74ALSG41A-1 (N,FN)
SN74ALS645A1 | 3-State 6ns | —15mA 48 mA SNSAALSG42A (JFH)  SN74ALSG42A (N.FN)  SN7AALSG642A-1 (NFN)
SN54AS640 3-State 4ns | —12mA 48 mA SN54ALS643A (J,FH) SN74ALS643A (N,FN)  SN74ALSG43A-1 (N,FN)
SN74AS640 3-State 4ns | —15mA 64 mA SNSAALS644A (JFH)  SN74ALSG44A (N,FN)  SN74ALSE44A-1 (N,FN)
SN54AS641 oc 20 ns NIA 28 mA SNS4ALSE45A (J,FH)  SN74ASLGASA (N,FN)  SN74ALS645A-1 (N,FN)
- 54A5640 (J,FH SN74AS640 (N,FN)
SN7aAsee] o€ 200 | WA 64 mA SNB4ASssT :J,FH; SN74AS641 (N,FN)
SN54AS642 0:C 20 ns N/A 48 mA SNB4ASE42 (J,FH) SN74AS642 (N,FN)
SN74A5642 o-c 20 ns N/A 64 mA SN54AS643 (4,FH) SN74AS643 (N,FN)
SN54AS643 3-State ans | ~12mA 28 mA SN54AS644 (J,FH) SN74AS644 (N,FN)
SN74AS643 3-State 40s | —i5mA 64 mA SN54AS645 (J.FH) SN74AS645 (N,FN)
418640 (J,FH 4 FN 4L.S640-1 (N, EN
SNS4ASEA4 oc 20 ns N/A 48 mA :x:ugg"? ((J;FH)) :z;itgga? :ijN; ::;4t224?4 :J,NIFN),
SN74AS644 o-c 20 ns N/A 64mA SN54L5642 (J,FH) SN74LS642 (J,N,FN) SN74LS642-1 {J,N,FN)
SN54AS645 3-State 5ns | —12mA 48 mA SN54LS643 (J,FH) SN74LS643 (J,N,FN)  SN74LS643-1 (I,N,FN)
SN74AS645 3-State 5ns ~ 12mA 64 mA SN54LS644 (4,FH) SN74L5644 (J,N,FN) SN741.5644-1 (J,N,FN)
SNEALSE40 TSate T T " TomA T2 mA SN54LS645 (J,FH) SN74LS645 (N.FN)  SN74LS645-1 (J,N,EN)
SN741.5640 3-State 7ns — 15mA 24 mA
SN74LS640-1 3-State 7ns | —15mA 48 mA
SN54L5641 0-C_ | 1655 N/A 12mA
SN74LS641 0-C | 165ns N/A 24mA
SN74L5641-1 0C | 165ns N/A 48 mA
SN541S642 oC | 165ns N/A 12mA
SN74L5642 0C | 165ns N/A 24 mA
SN74L5642-1 0-C | 165ns N/A 48 mA
SN541L.5643 3-State 8.5 ns —12mA 12 mA
SN74L5643 3State | 85ns | —15mA 24 mA
SN74L5643-1 3-State | 85ns | —~15mA 48 mA
SN54L5644 0-C | 165ns N/A 12mA
SN74L5644 0-C | 165ns N/A 24 mA
SN74L5644-1 0C | 165ns N/A 48 mA
SN5415645 3-State 9.5 ns —12mA 12 mA
SN74L5645 3State | 95ns | —15mA 24 mA
SN74L5645-1 3State | 95ns | - 15mA 48 mA
Texas
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640, 641, 642

643, 644, 645 continued

. logic symbol, "ALS640A, ‘AS640, 'LS640t logic symbol, ‘ALS641A, ‘ASB41, ‘LS641T Ilogic symbol, ‘ALS642A, ‘AS642, ‘LS642T

5419 209 o= 509 o=
om 3EN1 (BA) pir 3ENT [BA] o 3ENT (BA]
3 EN2 [AB] 3 EN2 [AB] . 3 EN2 [AB}
= C r
a2 TR ve a2 3 us JoCD 3 aa
e S P e I gy e N
A2 3} an B2 A2 13) {17) B2 a2 3) (17) B2
a3 0 2 1 LI 23 0 DL
T T T ] =T
2 9 s a0 18, L e 19 as
T T T gy
a5 18, v L) LI a5 (S I
s Toe ha s 2 ta ne Voe aa
12) 1121 {
®) (8) ) 12)
A7 < B7 A7 87 A7 <+ B?
T T —T ] -y
as 2 an PC) LI a5 Pee an

logic symbol, ‘ALSB43A, ‘AS643, ‘LS643% logic symbol, ‘ALS644A, ‘AS644, 'LS644t logic symbol, ‘ALS645A, ‘AS645, 'LS645T

& ::?, o3 [ (RN ey
DIR 3ENT [BA) oip L1 3EN1 [BA] oir I JENT [BA]
3 3 EN2 [AB] ﬁ_:{l EN2 [AB] _:{ENZ (aB] c
(2) (18) a1 2, o1 < a8 o, ar 2 v S L
S $ pam
v} ‘_S,E > 2V un a2 (_:nT: b zo an o, PR b 2y un o,
o 1 T ] - ] 7
g_ L) (16) Az 3 (16) 83 a3 12 (16) &3
e LT ] ] o ]
g as 5 (15) As Et 41s) 84 as 5, (15) 8a
t j B4 j t j—
—,
(6) 14 a5 19, ha o 5 19, ba
2 tnon e ol =1 o= ~1
c 7 A 13 7 (13} (7 - (13}
g * T =1 i e i T i
(8) {12) (8) (12)
(9 (1) a8 AL, a8 2% UL,
" - ] - . ]
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection. :
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PRODUCT GUIDE

646, 647, 648,

649

pin assignments

OCTAL BUS TRANSCEIVERS AND REGISTERS STTNTPACKAGES T FN PACKAGES
1 CAB [13 B8 1 nc |15 nc
© Bidirectional 2 SAB [14 87 2 CAB| 16 B3
® |ndependent registers for A 3 DR |15 BB 3 SAB |17 B7
and B busses 4 A1 [16 BS 4 DR [18 B6
5 A2 |17 B4 5 A1 |19 B5
typical performance 6 A3 |18 B3 5 A2 |20 B4
7 A4 |19 B2 7 A3 |21 B3
T a e e i
TYPE DELAY SOURCE SINK OUTPUT 70 A7 |22 SBA|[10 A5 | 24 B1
CURRENT | CURRENT TYPE INV 11_A8 123 CBAJ[11 A6 |25 G
SNS4ALS646 Z12mA 12mA 3-State | No ALNRLE EANR 72| KL L
SN74ALS646 — 15 mA 24 mA 3-State | No T4 GND | 28 Voo .
SN74ALS646-1 - 15 mA 48 mA 3-State | No
SN54ALS647 N/A 12 mA 0-C No
SN74ALS647 N/A 24 mA 0-C No
SN74ALS647-1 N/A 48 mA 0-C No
SN54ALS648 —12mA 12 mA 3-State [ Yes
SN74ALS648 —15mA 24 mA 3-State | Yes
SN74ALS648-1 — 15 mA 48 mA 3-State | Yes
SN54ALS649 N/A 12 mA O-C Yes
SN74ALS649 N/A 24 mA 0-C Yes
SN74AL.5649-1 N/A 48 mA 0o-C Yes
SN54AS646 —12mA 48 mA 3-State | No
SN74AS646 — 15 mA 64 mA 3-State | No
SN54AS648 ~12mA 48 mA 3-State | Yes
SN74AS648 — 15 mA 64 mA 3-State | Yes
SN54LS646 19 ns —12mA 12 mA 3-State | No
SN74L5646 19 ns - 15 mA 24 mA 3-State | No Q
SN74L5647 25 ns N/A 12mA 0O-C No :g
SN74L5647 25 ns N/A 24 mA 0O-C No =
SN541.5648 20.5ns —12mA 12mA 3-State | Yes o
SN74L5648 205ns | —15mA 24 mA 3-State | Yes °
SN541.5649 25 ns N/A 12mA o-Cc Yes o §
SN74L5649 25ns N/A 24 mA 0-C Yes ©
- o
SN54ALSE46 (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 (JT,FH) SN74AS646 (NT,FN)
SN54AS648 (JT,FH) SN74AS648 (NT,FN)
SN54LS646 (JT,FH) SN74L.5646 (JT,NT,FN)
SN54LS647 (JT,FR) SN74LS647 (JT,NT,FN)
SN54L5648 (JT,FH) SN74L.5648 (JTNT,EN)
SN541L.5649 (JT,FH) SN74L5649 (JT,NT,FN)
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PRODUCT GUIDE

646, 647, 6

A

(5)
A

N~

A

7)
A

8)
AS

A6

1o
A7

(1

TA__esig,

DIH(LE 3ENT [BA]
: 3EN2 [AB]
cpad2) ea
saa-22) Gs
cap-LL b ce

sap-2 G7

< d
(4) 21

Al

48, 649 continued

4D

=1
2V

39
~
allo
@

T

logic symbol, ‘ALS646, ‘AS646, ‘LS646T

(20)

19
2

(8)
3

(17)
4

(16)
BS

(15)
B6

14)
7

(13}

1

@
~

Ki@ Ci

k-3

@

&

@
@

]
~

FribH

A8
3 logic symbol, ‘ALS648, 'AS648, 'LS6481
=121
G G3
;U DmLﬁ 3ENT [BAI
(o} 23 3EN2 [AB]
Q. CBA———— >4
c sga-22 G5
2 cag-tlL >es
sap-2 o7
e
G) (a) >1 5 4D
Al =
£ AR
Q. 6D 7 >1
= 2v
(] ) T
A2-4 t
6)
A3
]
A4
(® -
' AS4P- 1
(9),
AS 4P
o |-
A7 4>
an -

logic symbol, ‘ALS647, ‘LS647T

I3 (21) ~

20)

3 a3
DIR 3EN1 [BA]
. 3EN2 [AB]
ceaiB_ bes.
saa-22 s
casY b>ce
sap-2 G7
0 C
4) =1 4
Al Q1 =
1
6D 1 =0
T 20
(s) z

.

19)

|

(18}

|

an

1

(16}

1

=
b

@
-3

1

-]
@

logic symbol, ‘ALS649, ‘LS649T

21 o3
&)
DIR—E 3ENT [BA]
23 3EN2 {AB)
CBA———>C4
saa-22 G5
cap-tl Dce
sap—2 57
-l r 200
Al ) o' B 40 B3
1 =
6D 7 21 20
) VT 19)
A2-4> 1 z—»az
©) 18y
A3 ‘[ 1 Ud-»a:
m 1
A4y Q—Q»Ba
L]
8} (16)
A5 4> g—a—»as
(@) s)
A6 4 Q*—»ss
10y L (1a)
A7 4> ‘I Q—Q‘»m
“an “3)
AS 4P I Q«-}aa

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

nc — no internal connec

tion.
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PRODUCT GUIDE

6 51, 6 5 2 logic symbol, ‘ALS651, ‘AS651, ‘LS6511 ' pin assignments
OCTAL BUS TRANSCEIVERS X 21 JT. NT PACKAGES
Le{:7:X EN1 [BA.
AND REGISTERS ) fon 1 cas 13 B8
cAB-———] N2 A8l 2 SAB [14 87
. " C8A: ca
e Bidirectional (22) P 3 _GAB |15 B6
. SBA G5 4 A1 |16 B5
* Independent registers for A and B cap-tl b ce s Az |17 Ba
busses sapl—_to7 o 6 A3 |18 B3
m | {20)
; 4) EX< B 20 gy |l A4 [19 B2
typical performance Al-ep T I% - 8 A5 |20 B1
MAX MAX OUTPUT = 9 A6 |21 GBA
0 ! Dz v 10 A7 |22 SBA
TYPE SOURCE SINK TYPE | INV © 17 19 23 CBA
CURRENT | CURRENT | A 8| AB | azgep PR L.
T ;r" 12 GND | 24 Vec
SNG4ALSE51 —12mA 12mA 3-State Yes ®) (18)
SN74ALS651 ~15mA 24 mA 3State | Yes | Az 1 83 FH.FN PACKAGES
SN74ALS651-1 —15mA 48 mA 3-State Yes 7)) 17 7 ';: T e
SN54ALS652 —12mA 12mA 3State_| No | Asdd 1 4 > Cas 76 B8
SN74ALS652 —15mA 24 mA 3-State | No (8) (16) 3 SAB |17 87
P
SN74ALS652-1 | —15mA 48 mA 3-State | No | AS4¥ 1 ;;:_‘_I""“ 2 GAB |18 86
SN54AS651 —~ 12 mA 48 mA 3-State Yes A6 ‘(91 as) 86 5 Al 19 B5
SN74AS5651 — 15 mA 64 mA 3-State Yes hid 1 : r g 6 A2 [20 B4
SN54AS652 —12mA 48 mA 3sate | No | 1oy G, s o e
SN74AS652 —15mA 64 mA 3-State | No " | N l 8 ne 122 ne
SN54L5651 —12mA 12mA Istate | Yes | pqlen | e A4 {23 B2
N74LS651 “15mA 24mA | 3Sate | Yes L] 1 B8 [0 As |24 B1
S! - a 11 A6 |25 GBA
SN54L5652 —12mA 12 mA 3State_| No 12 A7 136 SoA
SN74L$652 — 15 mA 24 mA 3-State_| No 13_Ag_ |27 CBA

14 GND [ 28 Ve

logic symbol, *ALS652, *AS652, ‘LS652
SNB4ALSE51 (JT,FH)  SN74ALSE51 (NT,FN) ogic symbol, "ALS t

SN74ALSE51-1 {NT,FN) cealZl ety (ga)
SN54ALS6E52 (JT,FH)  SN74ALS652 (NT,FN) cas-B— Lenz(asl
SN74ALS652-1 (NT,FN) caat® b
SN54ASE51 (JT,FH) SN74AS651 (NT,FN) seat22__ lge
SNB4ASE52 (JT,FH) SN74AS652 (NT,FN) cns-ﬁ:——-——>cs 4]
SN54LS651 (JT,FH) SN74LS651 (JT,NT,FN) SAB———1 7 = 20) 2
SN54LS652 (JT,FH) SN74L5652 (JT,NT,FN) @) >3 s a0 : B1 =3
S v , I]" o
6D 7 21D
= 2V hrd
5) 17 (19) g
A?"’—:‘ j—"BZ
6) a8 .8
A3 B3
T T &
As B4
A54‘>—C: 3"’85
9) (15)
A6 B6
A7 B7
AB"—: :::T—d-bss
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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653, 654 logic symbol, ‘ALS653, ‘L6531
OCTAL BUS TRANSCEIVERS GBA","—b EN1 [BAI s
AND REGISTERS GAB- —]ENZ (a8 2 _sAg [14_ 87
cBA-=——pca 3 GAB |15 86
e Bidirectional sea22____lgs A 76 88
. {1)
* Independent registers for A and B CAB ) c6 5 A2 |17 B4
busses SAB ————{G7 - (200 6 A3 [18 B3
m S 0 a1 7 A4 |19 B2
. Al | O — 8 A5 20 B1
typical performance — 75 ;1(> o Ae 131 ZoA
MAX MAX OUTPUT - — 27 o 10 A7 |22 sBA
TYPE SOURCE | SINK TYPE INV S ! 11_A8 |23 CBA
A2-4>- B2
‘CURRENT |CURRENT [ A B |A.B , | | ') 12 GND |24 Vee
SN54ALS653 | —12mA| 12 mA |O-C | 3-5tate | Yes | nqm 53 [ F N PACKAGES
SN74ALS653 | —16 mA | 24 mA. | O-C | 3-State | Yes o | . l(m e
SN74ALS653-1] —15mA | 48 mA | O-C | 3-State | Yes | ased o [T om[1s s
SN54ALS654 | —12mA| 12 mA |O-C | 3-State | No @ —1 e s
SN74ALS654 -156mA | 24 mA |O-C | 3-State | No | asep» :‘*—BS 4 GAB |18 B6
SN74ALS654-1| —15 mA| 48 mA_ | 0O-C | 3-State | No © L—— (15} 5 Al |19 B5
SN54L5653 -12mA| 12 mA [O-C | 3-State | Yes | Ac4p z—»ﬂa 6 A2 |20 B4
SN74LS653 —15mA | 24 mA_|O-C | 3-State | Yes (0 e 7 _A3 |21 83
SN54L5654 “12mA | 12 mA_|OC | 3-State | No_| a7 :I—Q-»m 8 nc |22 nc
SN74LS654 —15mA | 24 mA |O-C | 3-State | No 1 - na) 9 A4 |23 B2
A8 4P 88 10 A5 24 B1
SN54ALS653 (JT,FH) SN74ALS653 (NT,FN) ] (1 ’ 7 A6 |25 GBA
SN54ALS654 (JT,FH) SN74ALS653-1 (NT,FN) 12 A7 |26 SBA
SN74ALS654 (NT,FN) 13 A8 |27 CBA
SN74ALS654-1 (NT,EN) logic symbol, ‘ALS654, ‘LS6541 14 GND 28 Vcc
SN54LS653 (JT,FH)  SN74LS653 (JT,NT,FN) on
SN54LS654 (JTFH)  SN74LS654 (JT,NT,FN) GBATB EN1 (BA
] EN2 [AB!
3 T
sgat22 lgs
cap-1 D> ce
:‘U S O (20)
o] (4) 214 s 4D B1
Q A1 o1 =
g 6D 7 >1l>2v
pi (5) 3| LY
“ AZ-"—t‘_—‘ j—"ﬂz
g) (3] 118}
A3 B3
& pgas I g
(5] A4 - B4
ASQD—C j"BS
9) {15}
A6 B6
A7 B7
P I
As4>—: l—_d:r‘bas
1 Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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668, 669 ‘ logic symbol, ‘LS6681 pin assignments
SYNCHRONOUS 4-BIT UP/ © CTRDIV10 J, N PACKAGES FH, FN PACKAGES
DOWN COUNTERS LOAD M1 [LOAD] ! LD} 9 EOADlI1 ne |11 nc
M2 [COUNT] 2 CLK |10 ENT || 2 U/B |12 LOAD
® Programmable, look-ahead (1 3 A |11 ap [[3 cCLk |13 ENT
u/o M3 [UP] 08) —— 4 B8 12 Q 4 A 14 Q
e Decade counter {‘LS668) M4 [pown]  3.5CT=9) RCO C D
20 25CT=0 5 C 13 Qg || 5 B 15 Qc
e Binary counter {’L.S669) %&Gs 4 6 O 14 Qa 6 nc |16 nc
typical performance Em"m'b G6 i 18 FOI7 € {17 G
OLK b 2.3.5,6+/C7 8 GND |16 Vcc ||8 D |18 Qa
ypE | COUNT[PARALLEL] TOTAL t>z45s_ = gﬁ = VEB
FREQ | LOAD |POWER @ e— aa L
‘LS668 | 32 MHz|  Sync | 100 mW A BB “i A
"LS669 | 32 MHz| _ Sync | 100 mW B=5) 12 2 B
N (6) L4 (11) %
SN54L5668 (J,FH) SN74L5668 (J,N,FN) D (8] —10p
SN541.S669 (J,FH) SN74LS669 (J,N,FN)
logic symbol, ‘Lse6ot
© CTRDIV16
Lo;xo—twn [LOAD]
T M2 [COUNT]
u/B—t M3 [UP] 18 s
, M4 [DOWN] 3;":;::
mltafes
mﬁh G6
_ CLK P 2,35,6+/C7
tbz,d,S,G—
L s
A :i: 1,70 (1} ha aa
® e 2 ::Z)) as
T 1al { an
D (8] Qp
(Y]
=
=3
67 0 logic svmbolf pin assignments ‘w_'
4-BY-4 REGISTER FILES RAM 4x4 J. N PACKAGES FH, FN PACKAGES (&]
R AL PN o T 02 [ 9 02 [{1 nc |17 ne 3
e 3-state outputs (13) 1}1A§ 2 b3 |10 a1 || 2 b2 |12 a2 -
e Simultaneous read/write ‘gﬂ (5) 0 3 D4 |11 Gp || 3 D3 |13 ai E
e Expandable to 1024 words A @) a2 4 Rg [12 Gwll4 04 14 Gg o
Rp 2 1 3 5 Ra |13 Wg [| 5 Rg | 15 Gw
typical performance Ew——)-b C4 [WRITE] 6 Q4 [14 Wa [| 6 nc |16 nc
Enﬂb EN [READ] 7 Q3 |15 D1 7 Ra |17 Wg
ADDRESS | ENABLE | POWER/ ) 115) = B rJ 0 8 GND|16 Vgoc|| 8 Q4 |18 Wp
TIME TIME BIT D1 1A,4D 2AV a1 [[e a3 |18 D1
b2 {1) 9) Q2 10 GND[20 vce
24 ns 19 ns 9.3 mW
D3 (2) ] a3
SN54LS670 (J,FH)  SN74LSBTO(IN,FN) g, (3 ©) 04
t Pin numbers shown on logic symbols are for J and N packages onlvv.
nc — no internal connection,
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671, 672 logic symbol, ‘LS6711 pin assignments
4-BIT UNIVERSAL SHIFT TUX 5N PACKAGES
REGISTERS/LATCHES WITH g2l lenon 178278 P case I_SERR 11 RS
THREESSTATE OUTPUTS Py XLLL PP Ioshex a2 8
e ‘671 has direct SR clear rek 2B en 4 8 14_So
5 C 15
® ‘672 has synchronous SR clear | 5 D 16 22
e Expandable to any word length 7 SERL [17 0p
o Multiplexed outputs for shift 8 SRCLR |18 Qp
. S _RCK 19 _CASC
register or latched data 70 GND 20 Voo
e Four modes of shift register
— Inhibit clock FH, FN PACKAGES
ee s C 1_SERR_[1t RS
-- Shift right 21 D (18) 2 SRCK [12 G
— Shift left 27 22V F———0Qa 3 A 13 S1
— Parallel load 4 8 14 SO
.21 > {17) Q 5 C 15 Qp
typical performance 21 22V e ) 6 ac
c 8 34D 1D 21 > (16 7 SERL |17 Qg
TOTAL 21 2VF—Qc 8 GSACLA |18 Qa
TYPE POWER D%))__ 34D 10 21 D () 9 _RCK 19 CASC
Pl 10 GND |20 V,
'LS671| 170 mW SER L ———2,4D z24] 21 227}b——0Cp cc
‘LS672| 170 mW
logic symbol, 'LS672t
SN54LS671 (J,FH) SN74LS671 (JN,FN)
SN54LS672(J,FH) SN74LS672 (J,N,FiN} — 2 MuUx (19)
G EN22 1,2312.73 P>——casc
LY ALLL PeW
3 rek-2L_Ken
(8) SRG4
SRCLR —sm) 4R
n°) o~ o 0
P POLEI Mipd
o (2)
Q. SRCK—E> ca
c %1 +/2« IJ
) m =
=3 SERR ] [1.40 10 21 18)
I A 34D 22321 2V——0a
(4) 1o Ja1 D
B —— = 17
g: 340 21 zzv—‘ Lag
) ¢ __lia up 21 D | )
) 21 2V—0Qc
D—(7)— 34D lllD 2 >4 (15)
SER L ——124D z24| 21 22 7p}——0Qp
t Pin numbers shown on logic symbols are for J and N packages only.
nc - no internal connection.
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PRODUCT GUIDE

673 logic symbolt pin assignments
16-BIT SHIFT REGISTERS @ SRG16 J. N PACKAGES
e 16-bit serial-in/serial-out shift STRCLR —={ R10 ; g:c - ‘: ‘V'Z
U [
register with three-state 5 C P storice AR L
MODE/STRCLK 0 0 =
outputs PV 4 STRCIR 16 Y8
bi Hel- o _ 3 l (3 6 5 MODE/STRCLA[17_ Y9
e 16 bft parallel-out storag RIW & leve SL8Y] SER/Q15 6 SERQ1S 8 Y10
register Z7 j 7 Y0 19 Y11
e Converts serial to paralle! s S8 8 V1 120 vi2
data flow ' & bea T 1?) :'i 2; ::i
typical performance . SHCLK 12 e / T va 23 vis
[
Type | SHIFT [ TOTAL 3o o 12_GND 24 _Vec
FREQ | POWER L 11,34D  }9D 10211 @ Yo FH, FN PACKAGES
‘L8673 | 20 MHz | 255 mW 412,340 9010212—(97 Y1 T no 15 nc
Y2 2 CS 16 Y5
SN54LS673 (J,FH) SN74LS673 (J,N,FN) (10) va T SHCK Ve
1 4 RW 18 Y7
(13) va 5 SIACLA 19 V8
e Y5 6 MODE/STRCLR |20 V9
Y6 7 SERQIS 21 Y10
(19, 5 e 22 he
(16) v8 9 YO 23 vy
a7 10 Y1 24 Y12
(18) Yo 11 v2 25 Y13
9] Y10 12 Y3 26 Y14
Y1 13 v4 27 Y15
_(291 Y12 14 GND 28 Vge
21) 44
122) 14 '
(23)
26,3,4D 25)9D 10226}——— Y15
674 logic symbol? pin assignments
16-BIT SHIFT REGISTER SRG16 J. N PACKAGES FH, FN PACKAGES %
o Performs parallel to serial MODE (5) o 1 T3 13 P5 1 nc 15 nc ——
conversion }MP_ 27 CLK 12 P6 2 G5 16 P5 3
3 1 3 3 RW |15 _P7 3 Clk_ |17 P8 (G
® Three-state outputs R/W & | 4 nc 16 P8 4 RW |18 P7
typical performance N 5 MODE |17 P9 5 nc [EEED 's
= 6 SER/QI5[18 P10 6 MODE |20 P9
cs
TYPE SHIFT | TOTAL 2 C4{0/1/2) % 7 PO 19 P11l 7. SER/Q15[21 P10 _g
FREQ | POWER oK g P1 20 Pi2 8 nc 22 nc o
15674 20 MHz| 125 mwW po 2 3.90 .12 5 P2 21_Pi13 5 PO 23_ P11 bad
(8) VAD — T 10 P3 22 P14 10 P1 24 P12 o
SN54LS674 (JFH) SN74LS674 UNEN} P10 3 TP {23 P15 [[ 1 Pz |25 P13
P2 ) 72 GND_ |24 Vco || 12 _P3 26 P14
pz 10| 13 _Pa 27 P15
pa 110 74 GND |28 Vcc
5 (13)
6 (14)
p7 (15)
8 {16)
pg 11T
P10 {18)
P11 119)
P12 (20}
P13 (21}
P14 (22)
(6)
pis 22 T320° > W }—6-+— SER/QIS
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

677, 678

logic symbol, ‘ALS677t

pin assignments, ‘ALS677

A0 10} 210 P14+ =1

nt
an {7y pruia

ADDRESS COMPARATORS |ADDRESS COMP] JT. NT PACKAGES FH, FN PACKAGES
® 'ALS677is a 16-bit to 4-bit Rl Y } AL 113 A2}l 1 ee ]15 n
ith bl 18 LEE B &b 2 A2 |14 A13|| 2 A1 |16 A12
comparator wi enable PO——0 1 AT 15 AT A7 17 AT3
® 'ALS678 s a 16-bit to 4-bit pr 19 ">§ P 7 A4 |16 _AI5|| 4 A3 |18 AI4
comparator with latch p2 120 P 5 A5 |17 A16|| 5 A4 [19 Al5
. (21 3l 6 A6 18 PO 6 A5 20 A16
typical performance 3 3 'Y ey 7 A7 |19 Pl 7 A6 |2t PO
PORLIEN P o 8 AB |20 P2 || 8 nc |22 nc
TYPE |DELAY | POWER @ ISP e 9 A9 |21 P3 9 A7 |23 Pi
‘ALS677 AZ—— 22 sl 10 A10 [22 Y 10 AB |24 P2
"ALS678 PRRNCIN PR e 11 A11 |23 G ||11 A9 [25 P3
W sl 72 _GND |24 Vcc||12 A10 |26 Y
SNE4ALS677 (JT,FH) SN74ALS677 (NT,FN) 44 L 3 Al 27 §
SN54ALS678 (JT,FH) SN74ALS678 (NT,FN) FYSELES P 4 14 GND |28 Vcc
PYIRLIN PN P> 81- -1 (220
84
a2 dz;  pmef
(8 9t
s E SO TS e
FYJLI P 104

124
PRPLLLIN PAPY :
P>134 =
PRFALIEN P 134
logic symbol, "ALS678 1 RN S
(16}
[ADDRESS COMP] - A5 o 215 P= ::' -
LTI PO A= 216
(18) Pag =t & 16
P0—— 0 1
py 4190 P2 =1
(20 2t
-U P2 o—d P>34+ =1 -
- py iz 1o 34 pin assignments, ‘ALS678
P>a4 =1
8_ PO ’: JT, NT PACKAGES FH, FN PACKAGES
c @ Y e 1 Al [13 A12|[ 1 nc |15 nc
o A2 22 35 2 A2 (14 a13[[ 2 a1 Tis a2
—~ PYIEC I PYO ) 3 A3 [15 A14[[ 3 A2 [17 A13
@ et 4 A4 |16 AI5|| 4 A3 18 A14
o A 2 5 A5 |17 A16]| 5 A4 |13 AIlS5
S_ FELCIE P 74 6 A6 |18 PO 8 A5 |20 A16
o PO PO -2 e L 7 _A7_[19_P1 7 A6 |21 PO
o) 84 200 8 AB |20 P2 8 nc |22 nc
PRI PYR PAPY e 9 A9 |21 P3 || 8 A7 |23 P
9t 10 AI0 |22 Y 10 A8 |24 P2
PRI P
ps10f =1 11 A1l |23 C 71 A9 |25 P3
a9 {29 10t 12 GND |28 Vcc||12 A10 (26 Y
(10) P> =1 13 A11 |27 C
A10 Z10
nt 14 GND |28 Vee
Al b n P>124 =1
FRPALI PPy 2t 7
p>13f =
PRTLLIEN PO 134
POPRRALTIN SRR X7 S
144
FRITRALIES PRYERNFNRPPS sy
FRUPRLLINS POV 1
161
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
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PRODUCT GUIDE

679. 680 logic symbol, ‘ALS6791t

ADDRESS COMPARATORS

pin assignments, ‘ALS679

|ADDRESS COMP] J, N PACKAGES FH. FN PACKAGES
@ 'ALS679 is a 12-bit to 4-bit gl en  [Passumed#12,134) 1. A1 |1 Aa0f[ 1 A1 [11 At0
comparator with enable 1a R 2 A2 |12 AN1][ 2 A2 112 AN
. ; i ° Z80 &> 3 A3 |13 A12]| 3 A3 |13 A2
® 'ALS6BO0 is a 12-bit to 4-bit pq 1150 11 4 Ad |18 PO 4 A4 [14 PO
comparator with latch pp 119 vP»‘g' =1 5 A5 |15 P1 5 A5 |15 P1
" Y 6 A6 |16 P2 6 A6 |16 P2
typical performance P3——3 N 7 A7 |17 P3 7 A7 |17 P3
PRI PR e 8 A8 |18 Y 8 A8 |18 Y
TYPE [DELAY | POWER . 5 A |19 5 As |19 &
‘ALS679 a2dZ_lz, pesf =1 10 GND |20 Vcc|[10 GND |20 Vce
"ALS680 a1z st ‘
4 + =1 B (R F:)
SNSAALS679 (JFH) SN74ALS679 (N,FN)  aell fze Peer UL
SN54ALS680 (J,FH) SN74ALS680 (N,FN} .8 [.. . ,F =
A6 (6) 26 7
P>81 =1
ar-2 27 LR
NP e
PYSLLI P p’:_
a0t {75 puref o
10
ﬂ|0“” 210 .
: p2ng 1
A||“2) zZn ne
124 =t
RPLL P P’)‘z [

logic symbol, ‘ALS680t

pin assignments, ‘ALS680 3
{ADDRESS COMP] J. N PACKAGES FH, FN PACKAGES
choinlony (P asumed #121300) 1Al 11 _At10][ 1 AT 11 At0
e 2 A2 |12 AN[| 2 A2 |12 AN o
PO o) ezaf 7 & 3 A3 |13 A12|l 3 A3 |13 Aiz <
py 15 11 4 A4 |14 PO || 4 A4 |14 PO —
16) pPz2p =t 5 A5 | 15 P1 5 A5 |15 PI o |
2 T 6 A6 |16 P2 || 6 A6 |16 P2 (U]
7 3+ =t
3 7 A7 |17 P3 7 A7 |17 P3
o . 3t - T AB |18 ¥ T A8 |18 Y t"
Al z 1 3 A9 |19 C 5 AS |19 € 3
a2 |z 70 GND| 20 Vec]]10 GND | 20 Vec
) 2 st ™ =
A3 23 5+ o
(@ p>64 =1 D 18 -
A4 Za st 200 Y &
st 25 P>7 r =1
PO P 7
ﬁ P=8T =1
PYALES P 8T
-1
AB &) Z8 Pz 9
(9 °F
A9——z9 . pz2l0¢ =1
PET LI P .
. Pt =1
anZ 42 nt
(13 P24 =1
A12 —— 212 124
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
INSTROGENTS 3169
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681 . togic symbolt pin assignments
(18)
4-BIT PARALLEL AS0 e 0 (9 J, N PACKAGES
BINARY AS1 0 0...7'CP e T T CLK |31 Vo3
as2 118 Mg (ALU] 0 b () & 2 RS2 [12 102
ACCUMULATORS {15) 0...7€G (8) G
M 3 ©...7¢0 Crta 3 _RS1_|13_ /01
o Contains two synchronous ¢ (6) o 2 RSO |14 100
. n
registers RSO (4) o 5 L/AO 15 M
. _ @ 20 6 Cn |16 AS2
® B register frequency = 20 MHz RS1. 7 EN 5 73 17 ASt
e Arithmetic operations include RS2 ”; 2 8 Cp4+4|18 ASO
B minus A and A minus B CLK > C28 9 d 19" RILO
0 GND |20 V,
o Bus-driving 1/0 ports E> 224-/24-p[abed fogicall ! cc
P 234-/254[abc arithmetic)
typical performance m | [ o [ FH, FN PACKAGES
REG4 A[;U 1 ClKk [11 wvo3
LOAD| ACC + 2 RS2 |12 102
TYPE 2027,280 Pl 3 Rsi_|i3_1o1
TIME | TIME +31,27.28D P(2] — (14) 5o s o0
: mazv 1/00 4 /0
LS681| 75ns | 50 ns - 32,27,28D Pla) '230 5 L/RO |15 M
SN54LS681 (J,FH) "33.27,230“64 P(s] 3 gﬂ :t; :::
(19) (13)
SN74LS681 (J,N,FN) RI/LO (24/25)28D RIREY 1/01 8 Cn+al18 ASO
i fa] |Qil - I ¢ R4 78 RILO
V2223 Z31 G GND |20 Vee
= 30(20/21)28D 121
1 31(20/21)28D {b] Jal2l (317327 v :T<> 102
T 32(20/21)28D 232
23,280 el jala]
) o4} v 25 75 <o 1/03
LI/RO (412,277 :Idb
V24 Z33
22,280 (a1 jalal
4 33(20/21)28D

)

-

[}

Q.

c

Q

-+

()

=3

Q.

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

6 82, 683, 684, 685 logic symbol, ‘LS682, ‘LS684 T pin assignments

comp J, N PACKAGES FH, FN PACKAGES
0 (2) oy 1 P11 pa 1 P50 11 P4
n S
COMPARATORS P2 " 4 P1 |14 a5 4 P1_[14 a5
¢ Compares two 8-bit words P3 (1) S p 5 Q1 [15 P6 5 Q1 |15 PS
, , X Pa 6 P2 |16 Q6 || 6 P2 [16 Q6
¢ ’'LS682and 'LSE83 includes ps 113} pa 9 55 [0z {7 P |7 61 |17 7
20-kilohm pull-up resistor Ps (15) 8 P3 [18 Q7 8 P3 18 Q7
on Q inputs ) " 9 03 [19 P=0fl9 a3 [19 P=4
P7 | 07/ 10 GND|20 vcc |[10 GND |20 vce
typical performance ao {3) oo
Tvee |COMPARE[ TYPE | TOTAL a1 ‘:’
TIME | output |POWER Q2 :g: p>apil 555
'L.S682 14 ns Totem Pole | 210 mW a3 "2 bo
‘LS683 | 24 ns o-Cc_ [210mwW 04—
‘LS684 16 ns Totem Pole | 200 mW as (16}
as
'LS685 24 O- 00 mW
8! ns C 200 m o7 (18) 07
SN54LS682 (J,FH) SN74LS682 (J,N,FN) . 4
SN54LS683 (J,FH) SN74L5683 (,N,FN) logic symbol, 'LS683, ‘LS685
SN54LS684 (J,FH) SN74L5684 (J,N,FN) ST
SN54LS685 (J,FH} SN74L5685 (J,N,FN) PO (2) 70\ >
P (4)
P2 (6)
p3 8
pg 1V )P
s {13) p=a o> (19)ﬁ 3
P6 (1;:)
p7 L 17
a3 1m0 (V]
a1 (5} :E
az gl) prao = 73 =)
a3
(12) ’Q 0
08— b1y
s (16) g
a6
18) ©
7 |07
Q 1) J o
e
o

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

TEXas X
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PRODUCT GUIDE

686, 687 logic symbol, ‘LS686% pin assignments
8BIT IDENTITY CoMP [ JT. NT PACKAGES FH, FN PACKAGES
COMPARATORS G1 :2) G & ; ?“ :i :: ; ;;o :: ::
® Compares two 8-bit words 62 (3) 62 3 PO 115 P8 3 & 117 o4
PO ————J0 4 Q0 |16 Q5 4 PO [18 P5
typical performance p1.L‘ 5 P1 17 P68 5 Q0 |19 Q5
(8) 6 a1 |18 Q6 |[[6 P1_|20 P6
Tvpe |COMPARE [ TYPE [TOTAL P2=20 7 ne |18 w [ 7 Q1 [21 G6
TIME | OUTPUT |POWER | %"y kp § P2 _[20 P7 |[8 v |22 no
: - [ 02 [21 a7 [[9 nc [23 nc
LS686 17 ns Totem-Pole | 220 mW p5 115 1p=a P 22 525 o s 22 F=Bllic 7Pz |25 77
1'LS687 | 22ns 0-c 220 mW pe—7L__| 77 a3 |23 G2 |[i1 0z |25 a7
SN4LSE86 (JT,FH) SN74LS686 (JT.NT.FN) P7—22—d 77} 12 oo[zi Veclz Po Lze T°U
SN54LS687 (JT,FH) SN74LS687 (JT,NT,FN) o (8) go 14 GND | 28 Vce
Qi (6)
022 psa Pt Fra
a3 (11)
Q4 {14) Q
as {16)
a6 (18)
i Y
fogic symbol, ‘LS6871
COMP
51_&1}51 |54
RPN SN oy
3 po—2 o
Pt (8)
PZE .
{10)
P3
3 JHTE L p
(=] (15) L (22 o—
pui— = P=a
o or 7 1P=0 QO
c 120
(o] P77/
~*
o ‘ Qo ::’l 70y
Q1 ———
E, Qzﬂ_ >0 O 5_‘Lp>u
Q a3 1|
® | sa
a (16)
e8|
-2 _Jiyy)
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection,
3-172 TEXAS
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PRODUCT GUIDE

688, 689

8BIT IDENTITY

logic symbol, 'ALS688, ‘'LS6881t pin assignments

comp J. N PACKAGES FH, FN PACKAGES
COMPARATORS g (1 461 [vd 1 G 11 P4 1 G 11 P4
o Compares two 8-bit words PO 2) 0 2 PO 12_a4 EL 12 a4
p L4 3 a0 [13 Pp5 3 Q0 J13 PS5
typical performance (6) 4 P1 |14 as 4 P1 |14 Q5
COMPARE | TYPE TOTAL :; 18) e
TYPE — 6 P2 |16 Q6 || 6 P2 |16 Q6
TIME OUTPUT POWER | ps110 ] oP 7 Q2 |17 P7 7 02 [17 _P7
‘ALS688| 9.6 ns | Totem-Pole | 37.5 mW | ps.130__| 8 P3 |18 a7 || 8 P3 |18_Q7
‘ALS689| 15..5 ns 0-C 37.5 mW | pg 15 __| 9 Q3 [19 P=0|| 9 a3 |19 P=Q
‘LS688 | 14.5 ns |Totem-Pole | 200 mW | ,, (17 7 _ (19)_ === [10 GND |20 Vcc||10 GND|20 Vcc
7/ 1P=Q P=Q
‘LS689 23 ns 0-C 200 mW
& to
SN54ALS688 (J,FH)  SN74ALS688 (J,FN) 4, (5
SN54ALS689 (J,FH) SN74ALS689 (N,FN) o, (7)
SN54L5688 (J,FH) SN74LS688 (J,N,FN) Q3 (9)
SN54LS689 (J,FH) SN74LS689 (JN.FN) , 112} Po
{14}
Q5 ——1
(16)
a6 {18)
aQ7———{ 7/

logic symbol, ‘ALS689, 'LS6891

CcomP
LI N P >
pr 4 |
prt8 |
T
P4 (i) P
PS {13)

pg 15!

7 {19)
pr L 1)) =0 O pP——F

W

Q0 ————1 0

.12 Po

Product Guide

Q7 —7/

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

690' 691 logic symbol, ‘LS690% pin assignments
692 693 [ERLELT S vy MUX J, N PACKAGES _
' LT LT
SYNCHRONOUS COUNTERS RCCR-ELlET? T
WITH OUTPUT REGISTERS rek-2—b e a8 |1 Nt
5 C 15 Q
® Multiplexed three-state Rl 6 D 16 og
outputs LOADﬂs)ﬁ M1 [LOAD] : EN'L’R T8
® 4-bit counters/registers M2 [COUNT] 5 HEK 5 :éo
® ‘L5690, 'LS692: Decade ENT%GG 3CT=94222 2412 _aco 10 GND |20 Vee
- counters ENP 2 G4 FH, FN PACKAGES
e ‘LS691, ‘'LS693: Binary cek-E2—Pcs/2.3.a+ 1_CCLR[11 RIC
1 ot 2 CCK |12 G
counters .
JRREIN Py Gm-s{fll? |18 _aa 3 A |15 ToAD
ical performance 23 4 B |14 ENT
typical m plal ] 2] %QB 5 C 165 Qp
MAX | rotaL el (4) ——oac 6 D |16 oc
TYPE | CLEAR | CLOCK p-i6__| i8] L9 op 7_ENP |17 _0g
rrea | POWER 8 RCLA|18 Qp
. 9 RCK |19 RCO
‘'LS690 | Direct | 20 MHz | 237 mW logic symbol, ‘LS6911 10 GND |20 Voc
'LS691 | Direct | 20 MHz | 237 mW LN o MUX
"LS692 | Sync-L | 20 MHz | 237 mW RIE%— 621
‘LS693 | Sync-L | 20 MHz | 237 mW e AU
. rek2—bcn
SN54LS690 (J,FH) SN74LS690 {J,N,FN) TRV TS
SN54LS691 (4,FH) SN74LS691 UNFN)  zmmr (0 o ]
SNB4LS692 (J,FH) SN74LS692 N.FN) o 1198 J 11 |1 0]
SN54LS693 (J,FH) SN74L5693 {J,N,FN) I
M2 {COUNT]
3 ent28 dos  scret15dz22 2219 _gco
PV L) S
. ch-Q-——;cs/z,a,u J J
)
3 A3 diep (IR 1:;1.213>V 18)_q,
g— B4l [2] —:—%Oa
(5)
(7] © 6] fal (15) ac
- o8 | (8] —="ap
() logic symbol, “LS6921 logic symbol, ‘LS6931
= s A MUX [FAETN Py MUX
Q. riedl G2 ricA 1G24
@ ReLA-EL I R2 RetR-ELoITiRT
rek-2—Pcn rek-2—bcn
chR.ﬂ.:;. CCLRM 5R6
LOADﬂa)ﬁ M1 [LOAD] LOAD—(I:’I)E M1 [LOAD]
M2 [COUNT] M2 [COUNT]
ent22 _Jas scresdzaz 22102 _pco ent2 a3 acte1sdzz 2212 _geo
eneL_Jca enpZ—Ga
cok2bes2a.a¢ cck-2—dcs2,3.0+
' - f m | . C
spio 12 ~ 6piD 1
A8_lisp b GE:ZEV u8 o, P N Y B :F:gv 08 o,
2
R A 1B o N T LU/
o - e S e
e 0 ap oL o
T Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
3174 Texas
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PRODUCT GUIDE

696, 697, 698, 699 pin assignments
J. N PACKAGES FH, FN PACKAGES
1 ub [11 RE [[1 ub [11 RC
SYNCHRONOUS UP/DOWN 7 cxhz & [z cox iz 3
COUNTERS WITH OUTPUT 3 A 13 _TOAD| 3 A 13 _TOAD
REGISTERS, MULTIPLEXED 4.8 [14 ENT (4 B [14 ENT
6§ C |15 0p ||5 C |15 ap
THREE-STATE OUTPUTS =5 Tie oc o o 16 oc
4-bi . 7 ENP |17 0 || 7 ENP |17 Qp
® 4-bit counters/registers 3 CCR[18 0a 8 CCA[18 Oa
e ‘LS696, ‘LS698: Decade 9 RCK {19 RGO || 9 RCK [19 RCO
counters fio 6ND [20 vec [[1o GnD [207 vee
e ‘LS697, ‘LS699: Binary
counters
typical performance
AX
TYPE cTocK 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
SN54LS696 (J,FH) SN74LS696 (4,N,FN)
SN54LS697 (J,FH) SN74LS697 {JN,FN)
SN5415698 {J,FH) SN7415698 (J.N,FN)
SNS541L.5699 (J,FH) SN74LS699 (J,N,FN)
logic symbol, ‘LS6961 logic symbol, ‘LSge7 3
Ry ) MUX TU2 o ~MUX ) -
e 521 RELL 1521
RCK-L 11 RCK ) pC11 %
CTRDIVI0 CTRDIV16 3
R :‘:'3) R8 ccm-:':’af R8 (&)
LOAD M1 [LOAD] LOAD M1 {LOAD] ™)
a1z lcount) (M2 [counT] g
u/D. M3 [uP] u/D: M3 {UP)

-—E M4 [DOWN] M4 [DOWN] .g
Nt 3scTeodzzz | 2223~ FcH inT8esds  3scT-5d222 | 222319 FEo ht
NP :; e ascr=ofvz ENP- g G6  45CT=04v23 o
cCK bc7 cCK b7

—> 2,356+ 12,356+
L 2,456- L52456-
m | C L L m | el =
8f11D- 21 8f1p 21
PRRETRES [p S l‘__is s LI a2t o R 8|2_124I>v 08) o,
CRCI 2 22 op sl I3 F—120g
o L4 :15: o2 41 (15;
p-L& 8] ———0p p-& 18] ——ap
t Pin numbers shown on {ogic symbols are for J and N packages only.
nc — no internal connection,
r TExAS 3-175
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logic symbol, ‘LS6981

696, 697, 698, 699 continued

logic symbo!, ‘L5699

pin assignments

FhA e MO K AL N Py MUX J. N PACKAGES
[ LAV PoS) Y2 LA N PO 1_ub 11 RC
2 CCK |12 G
RCKL>C‘I1 chlg-)—-—>c11 3 A 13 L0AD
4 B 14 ENT '
CTRDIVI0 CTRDIV16 5 ¢ 15 ap
mm) 7R8 EEﬁ-E:’T- 7R8 3 P‘F 76 Oc
TOAD M1 [LOAD] ToAD M1 (LOAD) LR
o M2 [COUNT) o M2 (COUNT] 9 RCK |19 %‘
U/DEMBIUH Ui IM3 [UP] 0 GND [20 Voo
M4 [DOWN) M4 [DOWN] )
enT-Alesdes  3screadzz | 2223p=l8lRg . ENT-1Alewgs 3,5c'r'-154-zzz 22,23 P~L18L 7G| _FH. FN PACKAGES
ENP-LLEags  45CT-0fv2s ENP-LEMGs  45CT-01v2s =t
3 bcy cck pc7 3_A__[13_(OAD
P 2,356+ 0——J>2:3'5.G‘ 4 B (14 ENT
212,4,5,6— P 2456- 5 C 15 Qp
C - ¢ - = r 6 D |16 Qc
RUEI M (T3 SJ}ZZ_TZI% g, AL, o Bk 3{25‘/ 9 o, |2 % 7 gi
pla | 2 an g4l | 12 U7 o, |8 Rek [T ACO
L (4] |16 4 e8| tal 16 o, [0_ono J20 vec
o8 i8] |05 o ptL] o) TGN

756 :

logic symbolt

pin assignments

gchELR?sl/JLF:;JEER:/E l;:lglf/ERs 16 ﬂ-ﬁ J. N PACKAGES .FH, FN PACKAGES
116 [ 1y 241y 1@ f11 2a
3 (WITH OPEN-COLLECTOR OUTPUTS) w2 s 18) 4y, TTAT T we [T ATz Ve
1A2 :6’ ::i: vz 3 2v4[13 2A2[[3 2va]|13 2A2
® Open collector version 1A3 m 1v3 4 1A2| 14 1Y3[|4 1A2| 14 Y3
) of "AS240 188 4 02 4vq 5 2v3 |15 2A3]| 5 2v3 |15 2A3
3 ~ 19 6 1A3]16 1vZ || 6 1A3[16 1v2
G EN
o SN54AS756 (J,FH) SN74AS756 (N,FN) 7 2¥2 17 2A4 17 2v2]17 2A4
c (1 (9) 8 1A4 (18 1vi.|[ 8 1A4a[18 V1
e AT Lo~ g; 5 2vi[18 25 || @ 2v1 |18 2C
pX4 zz:: as) o 70 GND| 20 Vcc |10 _GND| 20 Vce
o a8 111 [ETR
£,
% 757 logic symbolt pin assignments
OCTAL BUFFERS/LINE 5 EN 1. N PACKAGES FH, FN PACKAGES
DRIVERS/LI RE
/LINE RECEIVERS @ . 116G |11 2A1|[ 1 1G [11 2A1
(WITH OPEN-COLLECTOR OUTPUTS) 1A1 > OfF—— 71 2 1A1 |12 1Ya (]l 2 1AT |12 1v4
12 & L vz 3 2va |13 2A2|| 3 2v4 |13 2AZ
® Open collector version 1A3 :?) ‘(::’, 1v3 3 1AZ |14 1Y3 [ 4 1Az |14 _1v3
of 'AS241 144 —"2 gva 5 2v3 |15 2A3 || 5 2v3 |16 2A3
6 1A3[16 1Y2 6 1A3 |16 1Y2
PYSRLLI PP 7 2Y2 |17 2Aa|[ 7 2vz [17 2A4
SN54AS757 (J,FH) SN74AS757 (N,FN) a © 5 TAd T8 Vi {6 TAa 18 Vi
a1 =5 DO A 9 2v1 |19 3G 9 2Y1 (192G
2A2 e ™ 2v2 10 GND| 20 vec [[10 GND [ 20 vee
2A3 ! —— 2Y3
288 17 —1__ 8 v,
t Pin numbers shown on logic symbals are for J and N packages only,
nc — no internal connection.
3-176 I TExAs
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PRODUCT GUIDE

758

logic symbol T pin assignments
QUADRUPLE BUS cea13_feny 3N PACKAGES FH.FNPACKAGES
TRANSCEIVERS GAB {1) ~yen2 1 GAB| 8 B4 1 n-c 11 nc
(WITH OPEN-COLLECTOR OUTPUTS) -] [POON 2 nc_ |9 B3 |[ 2 GAB|12 B4
A=A T ‘ g1 [ 3_A1l [10_B2 |[3 nc |13 B3
<
@ Open-collector version > 20 4 A2 |11 81 4 Al 14 B2
of 'AS242 4) (10) 5 A3 {12 nc 5 nc 15 nc
A2 - 6 A4 |13 GBA|l 6 A2 [16 81
SN54AS758 (J,FH) SN74AS5758 (N,FN) 57 ] T9) 7 GND{14 Vveefl 7 ne 17 nc
A3 <+ < B3 8 A3 | 18 nc
[ 9 A4 | 19 GBA
As—e2k L B 0 GND| 20 Voo
| .
759 logic symbol 1 pin assignments
QUADRUPLE BUS GBA—-“—:;'— EN1 J,N PACKAGES FH,FN PACKAGES
TRANSCEIVERS Gag—sdena 1 GAB[ 8 B4 1 ne 11 nc
(WITH OPEN-COLLECTOR OUTPUTS} 3 : ~ (11) 2 nc 9 83 2 GAB)] 12 B4
Al Q1 g 3 A1 |10 B2 3 nc 13 B3
® Open-collector version D> 290 4 A2 |11 B1 4 At 14 B2
of ‘AS243 A2 (a) (10} 5 A3 [12 nc 5 nc 15 nc
6 A4 {13 GBA|| 6 A2 | i6 81
SN54AS759 (J,FH) SN74AS759 (N,FN) (5) (9) 7 GND|14  Vge 7 nc 17 nc
A3 —g B3 8 A3 | 18 nc
9 A4 | 19 GBA
8
A4 —-—tm @ B4 0 GND| 20 vce
760 . —_— [}
logic symbol t . pin assignments o]
- —
OCTAL BUFFERS/LINE 18 (1) EN J,N PACKAGES FH,FN PACKAGES 3
DRIVERS/LINE RECEIVERS T a6 T ATl T e T oAl (O]
WITH OPEN-COLLECTOR QUTPUTS)
( 1A1_(2)__ S < 018) 4vq 2 1A1 12 1v4a || 2 1A1 {12 1Y4 -
. (a) (16) gy, | 3 2va |13 2m2l[3 2va [13 2a2 %]
® Open-collector version 1A2 —(G) ) 2 1A2 | 14 1v3 2 1A2 |14 1v3 e |
of "AS244 1A3——— 13 75 2v3 |15 2A3|| 5. 2v3 | 15 2A3 ]
_i8) | 12 1va 6 a3 [16 vz || 6 1a3 |16 1v2 9
SNB4AS760 (J,FH)  SN74AS760 (N,FN) 7 2v2 | 17 2A4 7 2v2 | 17 2A4 a.
PrcLLL X [ 8 1A4 [18 1Y1|f 8 1A4 |18 11
9 2vi [19 2G 9 2v1 {19 2G
241 11 > ol 19 2yq (10 GND| 20 Vge{10 GND| 20 Vec
2A2 (13} (7) 2v2
2a3.118) 8 y3
2na 17 [ET
+ Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection. .
TeExas 3177
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762, 763 ,
logic symbol ‘AS762t pin assignments
OCTAL BUFFERS AND LINE DRIVERS
(OPEN-COLLECTOR OUTPUTS) LN P JNPACKAGES [ FH.FN PACKAGES
@ (8) 1 16 |11 2a1|[ 1 1G [11 2a1
) 'AS762hastrueundcomplementarl?u(puts ::; ——‘w D QO e ::; > 1A 112 iva 7 AT |12 Ve
: IAS763!1ascomplemamary(?andGmputs T - 04 1y 3 2va | 13 2A2 3 2va | 13 2A2
;s,z\i";;;"p“"“”"m' version 188 8] 12 ., [4 1A2 |14 _1v3|[ 4 1A2 |14 1v3
® ‘AS763 is open-collector version Pr L] EN 5 2v3 |15 2A3 5 2v3 |15 2A3
of 'AS231 6 1A3 |16 1v2|[ 6 1A3 [ 16 1v2
PYCRLLL 5 opP—2 oy 7 2v2 |17 2a4 7 2Y2 | 17 2A4
SNB4AS762 (J,FH) SN74AS762 (N,FN) w%—* p—Dav2 [ 8 TAs 18 TViff 8 1a4 [18 1v1
SN54AS763 (J,FH) SN74AST63 (N.FN) A3 41— :,: 2vs |9 2v1 |19 2G*}] 9 2v1 |19 2G
244 —— J ¥4 [10 GND[ 20 vec|[10 GND[ 20 vee
*2G on ‘AS763
logic symbo! ‘AS763 .
16 EN
{2) {18)
1A —
(4} D Q {16) m
1A2 ———p 1wz
a3 & ALV
184 B 92 4va
26 19) EN
(41 (9)
o 0 —L—20 )
243 (15) 1 {5) v
3 2a8 120 | SRR
? logic symbolt pin assignments
o TRIPLE 4-INPUT AND/NAND 2. NPACKAGES
[«1 poil] ) (16) 1 1A Jn 3z
c DRIVERS . 17 1Y 2 2A |12 3y
(1] typical performance (18) S 28 |13 2¢
-+ ic (15) 4 2C (14 2z
T f—12 5 20 |15 1z
LOW- HIGH-
@ {2) “13) 6 3A |16 1Y
E_ TYPE LEVEL LEVEL | POWER/ 3 l——2v 7 38 17 18
o OUTPUT | OUTPUT | GATE (@) 8 3¢ 118 ic
) 20— | SEILINp s 30 [19 1D
CURRENT | CURRENT - 70 GND | 20 Vec
SN54AS800 | 40 mA —~40mA | 25 mW aa—18) 12
|02 ., FH, FN PACKAGES
SN74AS800| 48mA —48mA | 25mW a7 A T 52
- ac 8) | an 2 2a |12 3Y
SN54AS800 (J,FH) SN74AS800 (N,FN) a1} P~—3z 3 28 |13 2
4 2C 14 22
5 2D 15 12
6 3A 16 1Y
7 3B 17 1B
8 3C
positive logic: Y = ABCD s 3D :: :;
Z=ABCD 10 GND| 20 Vee
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8 u 2 fogic symbolt pin assignments
(1)
TRIPLE 4-INPUT OR/NOR T 1> 1w, S PAGKAGES
1B———
LINE DRIVERS e8| L (15) 2 2a |12 3Y
typical performance 10119 1z 3 28 |13 2v
4 2C 14 2Z
(2)
LOW- HIGH- A= 3,y 5 20 |15 1z
LEVEL | LEVEL |POWER/ = 6 A L18 Y
TYPE 2C ————ri {14) 7 38 |17 1B
OUTPUT | OUTPUT | GATE PG /N P~———2z B 3c |18 1C
CURRENT| CURRENT ap_6) 9 30 |19 1D
{12)
SNE4AS802| 40mA | —40mA | 25mw 30 12 av 10 GNoJ20 Vee
SN74AS802| 48mA | —48mA | 25mW R -
:3:) ) SRLLI I IFH;:NPﬁxAgis
SNS4AS802 (J,FH) SN74AS802 (N FN) B TS ET R
3 28 [13 2y
positive logic: Y = A+B+C+D 4 2c |14 22
2 =A¥B+C+D - 5 20 115 1z
6 3A 16 1Y
7 33 [17 1B
8 3c |18 1C
9 3 [19 1D
10 _GND [ 20 Vce
804 - togic symbolt . pin assignments
1)
1A ——— & 3 G
HEX 2-INPUT NAND DRIVERS 62 Pty L NPACKERCE
typical performance . 2A—-‘(:’:— (6) 2y § :S :; ::
LOW- HIGH- ;z_m_ } 4 2A |14 5Y
. LEVEL LEVEL POWER/ TR b (9} 3y 5 28 |15 BA
E DELAY ® | | 3
TV OUTPUT | OUTPUT GATE 38 6 2v |16 68
a2 | (11 7 _3A | 17_6Y (V]
CURRENT|CURRENT PNIE] Ty BT R -
SN54ALS804] 12mA —12 mA 3ns |34 mwW (15) 9 3y |19 6B '5
SA———— (13)
SN74ALS804| 24 mA —15mA 3ns | 34 mW - (16) e 5Y 10 GND |20 Vce o
SN54AS804A] 40mA | —40mA [27ns | 9mW ea—t18) . Fi, FN PACKAGES -
SN74AS804A| 48mA | —48mA [ 27ns | 9mw s8—112) | T 1A |11 ay [3)
2 18 _[12 aA 3
SN54ALS804 (J,FH)  SN74ALS804 (N,FN) 31y |13 4B h =]
SN54AS804A (J,FH) SN74AS804A (N,FN) L. ) e 4 2A |14 sY (=)
positive logic: Y =AB -
5 28 |15 5A o
6 2y |16 58
7 3A 17 6Y
B 38|18 6A
9 3y [19 6B
10 GND |20 Ve
t Pin numbers shown an logic symbols are for J and N packages only.,
nc — no internal connection.
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PRODUCT GUIDE

8 0 5 logic symbolt pin assignments
1
HEX 2-INPUT NOR DRIVERS :: :2: >1D b 13) 1y - JQ:‘M?:AG?'
typical performance ZA——(" © 2 18 |12 4A
LOW- HIGH- a8 | P——2Y : ;Z :: ;3
(7)
LEVEL LEVEL POWER/ 3A {9) 5 28 |15 SBA
YP . DELAY  —t 11
TYPE ) outeuT | outPuT GATE ss:’:—’z)— TN K
7 _3A |17 eY
URRENT | CURRENT A= ] P () oy 555 |78 6n
SN54ALS805] 12mA | —12mA [35ns [4.2mw 4B—ter ] 9 3v (19 e8
SN74ALS805| 24mA | —15mA |3.5ns |42mW 5: 116) b (1) o [10_GNDJ20 vee
SN54ASB05A| 40 mA —40mA 127ns | 12mW eat18) “n FH, FN PACKAGES
SN74AS805A| 48 mA —48mA |27ns | 12mW 68 (19} Py 1 1A |11 av
. 2 1B 12 4A
SN54ALS805 (J,FH) SN74ALS805 (N,FN) X 3 1Y {13 4B
SN54ASBO5A (J,FH) SN74AS805A (N,FN) positive logic: Y = A+B ‘; ;; ;‘; :x
6 _2v |16 6B
7 _3A |17_6Y
8 3B |18 BA
g9 3y 19 68
10 GND |20 Vee
8 ﬂ 8 logic wmbol'f pin assignments
L J. N PACKAGES
HEX 2-INPUT AND DRIVERS ':: @ &b (3) v A T ey
typical performance 2at8) - ; :: :; ::
LOW- HIGH- 28-—::—:—— o 4 2A |14 5Y
5 28 |15 SA
POWER 3A———0 (9)
TYPE LEVEL | LEVEL o0, av / (8) 3y 8 2y |16 5B
OUTPUT | OUTPUT GATE 351-2,—‘ 7_3A |17 6Y
CURRENT |CURRENT 4A (11) 8§ 38 [18 6A
4p413 a 9 3v |19 e
SN54ALS808| 12mA —12mA 43ns |45 mW (15) 76 GND |20 Vo
SN74ALS808 | 24 mA | —15mA | 43 ms |4.5 mW SA—) 04 .
SNG54ASB08A| 40 mA —40mA | 3.2ns | 13 mW :i (18) an FH, FN PACKAGES
17 1 1A |11 ay
SN74AS808A| 48mA | —48mA | 3.2ns | 13mW en_t19) L6V PR KPR
3 1Y 13 4B
SN54ALS808 (J,FH)  SN74ALS808 (N,FN) ) YT V]
SNE4ASB0BA (J,FH)  SN74ASBOBA (N,FN) positive logic: ¥ = AB 25 115 SA
6 _2Y |16 68
7 3A 17 &Y
8 38 |18 6A
9 3y |19 68
10 GND |20 Ve
1 Pin numbers shown on logic symbots are for J and N packages only.
nc — no internal connection,
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PRODUCT GUIDE

821 logic symbolt pin assignments
10-BIT BUS INTERFACE FLIP-FLOPS — {1), JT, NT PACKAGES FH, FN PACKAGES
OC ——LXEN —
WITH 3-STATE OUTPUTS (13) L .
CLK ——p C1 2 1D 14 10Q |l 2 OC |16 cCiK
©® High-speed parallel registers with positive 3 20 |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 10 (3) LU v (22) 1a 5 4D 17 7Q 5 3D 19 8Q
2D @) 21 20 5 50 |18 60 || 6 40 |20 7Q
SNS4ASE21 (JT, FH)  SN74Asg21 (NT, FN) 30—z 20, 32 e e e e
4 1
o {6) {19) 4a 9 80 |21 3Q 9 6 |23 sa
50 It]) 18 50 7090 (22 20 |[10_70 | 24 aa
6D ——— 60 11 100 [ 23 1@ j[11 8 |25 3a
70 _18) (17) 70 12 _GND| 24 Vec]l12 9 | 26 2Q
(9) (16) 13100 [ 27 1Q
gg o} s 8@ 14 GND| 28 Voo
. 10 1T [ T7ar 132
822 logic symbolt pin assignments
10-BIT BUS INTERFACE FLIP-FLOPS oc (1) EN JT, NT PACKAGES FH, FN PACKAGES
WITH 3-STATE OUTPUTS CLK (13) b 1 1 o—_c 13_CK][V o J15 ne
® High-speed parallel registers with positive : ;g :; :;0 2 ?é :j f;‘;
edge-triggered D-type flip-flops 1B %}D > vr 23) g e 5 6 80 ]| a2 % |18 sa
© Inverting outputs 5 B¢ 22) .4 5 4D |17 _7a || 5 3 [19 sa
5 (4 21) 6 50 |18 60 || 6 4D |20 70
SN54AS822 UT,FH)  SN74As822 (NT,FN) 30 {57 201 32 7 65 |19 5a |7 b |21 ea
4D —I 4 g 1 [20 4 8 nc 22 nc
5D ﬂb o) 50 9 8 |21 3 9 6 |23 sa
6D @ (18) Q 10 90 |22 20 |[10 7D |24 4a
75 (8) (17} gQ 11 10D [23 10 |[11 §5 [25 30
I 12 GND |24 veel[12 90 |26 20
8D LN AL [:1} 13 10D (27 _1a
aB o)} {15) 9a 14 GND| 28 Vgg [})
10D ikl 14 140 =
=
823 logic symbolt pin assignments "5
9-BIT BUS INTERFACE FLIP-FLOPS __m EN JT,NT PACKAGES FH, FN PACKAGES ' ..g
WITH 3-STATE OUTPUTS ©on LT gk fIT o J5
CLR —D R 2 1D {14 CIKEN||2 ©C [16 CLK 2
© High-speed parallel registers with positive (14) 3 2D 15 90 3 10 17 CLKEN
edge-triggered D-type flip-flops CLKEN _““3) G1 4 30 |16 s 4 20 |18 s0 o
° R . 162 s 4D |17 7Q 5 3b |19 s8Q
Non-inverting outputs CLK — ‘J P S
(2) 1 (23) 7 60 |19 s5Q 7 5D |21 60
SNS4ASE23 (UT,FH)  SN74AS823 INT.FN) 1D 52D > ¥ l2o=10 a5 (5w
0 21 20 o 8 |20 30 9 6 |23 50
3D — | 3Q |10 90 22 20 10 7D 24 4a
e {5) 1120, 0T _cw{35 1a 80 [25 34
{6) (19) 12 GND| 24 Vgc |[t2 9D |26 20
50 3, 18) 50 13 R [27_1a
6D 6Q 14 GND | 28 Vee
70 (8) (17) 7a
o {9) (16) 8a
o 0 asl_ g4
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 LI o JT, NT PACKAGES FH, FN PACKAGES
WITH 3-STATE OUTPUTS am e g 1 o€ Tis ek JJt nc J15 e
— 2 1D |14 CIKEN|{ 2 OC [ 16 CLK
® High-speed parallel registers with positive (14) 3 26 |15 9a 3 1D | 17 CLKEN
. . KEN —I{G1
edge-triggered D-type flip-flops (13) 4 3D 16 8Q 4 20 18 9Q
® |nverting outputs CLK > 1C2 5 4b | 17 70 5 3D | 19 sQ
6 5D 18 6Q 6 4D | 20 70
1D .(ib. 2D b V© ﬁ)_ 1Q 7 6D 19 sa 7__sD 21 _6Q
25 3 22) .o (& 7 |20 aa 8 |22 nc
36 4) (21) 30 9 8D [21 30 9 60 | 23 5Q
~ (5) (20) 10 95 [22 20 10 70 |24 4
SN54AS824 (JT,FH) 4D Fb' 19) 4Q 77 TR |23 _1a 180 | 25 30
SN74AS824 (NT,FN) 50 FB F——5Q [12 onof 24 v [[12 96 [26 20
D (18 6Q 13__CLR | 27 10
5(8) r 1 (17) 70 14 GND} 28 Vce
e 9 . (16) 8a
ob {10) (15) 9Q
825 logic symbolt. pin assignments
8-BIT BUS INTERFACE FLIP-FLOPS oe1 g & JT, NT PACKAGES FH, FN PACKAGES
WITH 3-STATE OUTPUTS 5eo (2 1 Oci]e3 ok [t oc [15 ne
' ) ' . 0C2 I EN 2 0OC2 | 14 CiKEN]| 2 OC1 |18 cCLx
e H«gh-sp.ced parallel regls.ters with positive 0'—0'3 (ZBPD 3 1D 15 8a 3 0C3 |17 CLREN|
. edgejtrlgge.red D-type flip-flops cs M R 3 20 |26 7Q 21D |18 _8Q
Non-inverting outputs (14) ' 5 3D [17 6Q 5 20 [19 7a
CLKEN G 6 4D |18 5Q 6 3D |20 eQ
1
CLK i-> 1c2 7 SD 19 40 7 4b [21 sQ
X (3) 1 (22) g8 €0 |20 3Q 8 nc 22 nc
§ 2D v 1Q
3 SNS4ASE25 UT.FH) 10 7 20 > 21 g 70 |21 20 3 5D |23 4Q
. 2D 2Q [10 8D 22 10 10 6D 24 30
SN74AS825 (NT,FN) ap 8L {200 44 [71_CiR |23 Bes |16 |25 20
4D (6) {19) 4o [12_oND[24 vee 12 80 f26 10
) 7 13 CLR [27 0Oc3
50 (7) 18)_¢q
3 (8 (17) 14 GND |28 V¢
o T s o2
7D 7Q
c (10) (15)
o 8D 8Q
~+
E) 826 logic symbolt pin assignments
- JT, NT PACKAGES FH, FN PACKAGES
. FLIP-F a1 O - :
o 8-BIT BUS INTERFACE FLIP-FLOPS 921 M =1 & TS T3 ok e The
@ WITH 3-STATE OUTPUTS ocz 2 EN 2 0cz |14 GiKeN|[ 2 0al [16_ciK
® High-speed paraliel registers with positive . OC3 (230 3_1b |15 _sa 3 0c2 [17 CLKEN
edge-triggered D-type flip-flops ctr UV R 4 20 116 70 4 1D |18 BQ
® Inverting outputs (14) 5 30 |17 6 5 20 19 7@
CLKEN -(-ED G1 6 45 |18 50 6 30 |20 ea
CLK __J% 1c2 7 50 |19 4Q 7 40 21 sa
r g8 6D |20 3 8 nc 22 nc
= 13) N (22) — —
SN54AS825 (JT,FH) 10 @) 2D b © ——(_ZT) 1Q 9 72 21. 20 9 5D 23 40
SN74AS825 (NT,FN) 20— 501 20 [0 80 [22 10 Jfio 60 [24 30
a5 Bl 1 (200 3q [17_ctn |23 ocs_|[11__ B |25 20
a5 6) {19) aq L'2_GND]24 Vee 12 8D |26 10Q
E 1) | i (18) 13 CLR |27 OC3
5D ) e 5Q 74 GND |28 Vgc
60— 6Q
75 (9) i {16) 70
8B (10) (15) 8Q

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

] Texas
3182 INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



PRODUCT GUIDE

832 logic symbolt pin assignments
(1) FH,FN PACKAGES J.N PACKAGES
| 1A [ > -
HEX 2-INPUT OR DRIVERS e P A T I A T ey
(@) 2 18 |12 4A 2 1B |12 aA
typical performance 24 (5) ' -—‘SLZV 3y 13 48 3 v 13 4B
ZBT 4 2a |14 sY 4 2A |14 sY
Low- HIGH- 3A o 9) .y 5 28 |15 5A 5 28 |15 5A
YPE LEVEL | LEVEL | . |POWER/ - — 5 2v |16 58 s 2\,4‘ 5 58
OUTPUT | OUTPUT GATE at12y | an T 3A |17 ov T 3A |17 6v
CURRENT| CURRENT PNITE | }——ay 3 28 |18 6A 5 38 | 18 6A
SN54ALS832| 12mA | —12mA | 4ns [ 53mw 5A—(_15'_- . 5 a3y |19 es s 3v |19 o8
SN74AL5832] 24mA | —15mA | 4ns | 5.3mW ) 5y 0 GND | 20 Vee|[70 GNO| 20 Voo
SN54AS832A[ 40mA | —40mA | 3ns [ 170w 58 —————
SN74AS832A] 48mA | —48mA | 3ns | 17mW 6A—1E an
68 (19) ——6Y
SN54A1.8832 (J,FH) SN74ALS832 (N,FN)
SN54AS832A (J,FH) SN74AS832A (N,FN) - .
positive logic: Y = A+B
841 logic symbolt pin assignments
10-BIT BUS INTERFACE D-TYPE oc ™ JT, NT PACKAGES FH, FN PACKAGES
LATCHES WITH 3-STATE OUTPUTS PR LT N PN 1 0c |13 ¢ 1 e }16 nc
® High-speed llel latchy noninvertini 210 14 109 2 >t L
igh-speec parallel latches rtng 102 ™ b v 12 1 3 20 |15 9Q 3 10 | 17 100
o transparent 2082 22 .4 a 30 16 8Q 4 20 |18 90
a0 (4) {21} 10 5 4D 17 70 5 3D 19 8Q
SN54ASB4T T, FH) SN74AS841 (NT, FN) 4D (5) 20) o 6 50 [18 sQ 6 4D |20 70
) 19} 7 6D | 19 5Q 7 50 | 21 6Q
SDT_ ——“‘8‘)' 5a 8 7D 20 40 8 nc 22 nc
GDT BT 6Q s 8D |21 30Q 9 60 |23 sa
7D ———f 7Q 10 9D 22 2Q 10 7D 24 4Q
ap | (16) gq [77 10D | 23 1@ |11 80 |25 3q
gp 19! (15) g [12_6nD| 24 veelf1z o0 |26 20 [}
100 {(11) {14) 100 13 10D | 27 1Q Ee}
14 GND| 28 Vec '5
]
(2]
842 - =
logic symbolt pin assignments -
10-BIT BUS INTERFACE D-TYPE 5e (1) 3 JT, NT PACKAGES FH, FN PACKAGES | e
N —
LATCHES WITH 3-STATE OUTPUTS PONEETIN b 1 oc ¢ 1oc [15 ne | o
® High-speed paralle! latches — inverting 2 19 14100 2 O_C 6 C
= (2) (23) 3 20 15 9Q 3 1D 17 10Q
transparent 1D 10 b v 1Q = 3
- @3 22 4 30 [16 8Q 4 20 |18 9a
SNSAASBAZ UT, FH)  SN74ASB4Z (NT, FN) 35 11 THY BENE  -N EE  RE
. . 30— oo 2 6 s5b |18 60 || 6 4b |20 70
406—5 4Q 7 6D 19 sQ 7 sD 21 6Q
55180~ 19)_gq 8 70 |20 4Q || 8 m |22 ne
65 -7~ 18) o0 9 80 |21 92 |[ 9§ & |23 50
75 8) a7 ;q 10 95_ 22 20 10 73 24 4Q
8 -3 e T T |
op 10 - 115)_gq cc _ 2
T 4 13100 [ 27 10
100 ——= 10Q 14 GND| 28 Ve
1 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 j— (1) .
LATCHES WITH 3-STATE OUTPUTS o€ e e 'T.NTPACKAGES || FH.FNPACKAGES
: — g 1 0c [13_¢ 1 _nc |15 nc
® High-speed parallel latches — noninverting FRE l14)l: 52 N 2 1D 14 PRE|[ 2 OC |16 c_
transparent (13) 3 20 15 9Q 3 1D 17 __PRE
c c1 - 4 30 |16 8a || s 20 |18 ea
SN54AS843 (JT, FH) SN74AS943 (NT, FN) 1p 2! R B 5 4 |17 70 |[5 3 [19 sa
(3) (22) 6 5D | 18 6Q 6 40 | 20 70
2D @k e 2@ 7 60 |19 sa |[7 so |21 ea
30— o 3Q s 70 |20 4Q 8 nc |22 nc
4D (5) 4Q 9 8D 21 3Q 9 6D 23 sQ
5p 8! 19 o [0 oo [22 20 |[70 70 |22 aa
so 2 (18) 6 11__CTLR| 23 1Q ||11 80 |25 3Q
(8) 17) 12 GND| 24 Veel[12 90 [26 20
70 ©) N 7Q 13 CLR | 27 _1Q
8D 8Q 14 GND| 28 V,
op 110 a5)_ oo ce
844 logic symbolt pin assignments
9-BIT BUS INTERFACE D-TYPE _ )
LATCHES WITH 3-STATE OUTPUTS oc EN JT, NT PACKAGES FH, FN PACKAGES
PRE an s 1 ©C 13 _C 1 nc 15 nc
® High-speed parallel latches — inverting — (14) 2 10 |12 CR|| 2 o¢ |16 C
transparent . CLE (13) CR‘IZ 3 20 |15 9Q 3 1D |17 CLR
4 3D |16 sQ 4 20 |18 9Q
SN54AS844 (JT, FH) SN74AS844 (NT,FN) |5 :2; ~p 5 9 :§SI 1a s 42 :; Zg Z iE ;z 32
= 3 2 6 8
2 4) 21) 2a 7__6D 19 5Q 7 S0 |21 6Q
3D "é—b —20) 3Q s 70 | 20 4Q 8 nc |22 nc
4D 15) (20 4Q 9 8 |21 3Q 9 60 |23 sa
5 160 (19) 10 90 |22 20 [[10 71D [24 40
5D 5Q
6d ) n (18) 11__PAE | 23 1@ |[11 8D |25 30
e — (8 (17) 6a 12 GND| 24 vccl{12 90 |26 20
= P 9" e ° N
o 8D Q 14 GND | 28 Vce
Qo o5 . 1O (15) og
o
(2]
~t
m 845 logic symbolt pin assignments
= ’
o 8-BIT BUS INTERFACE D-TYPE o I = T, NT PACKAGES FH. FN PACKAGES
[7) LATCHES WITH 3-STATE OUTPUTS @ i oo [13 ¢ e 15 e
0ocz ——I4 EN 3 PRE ot
® High-speed parallel latches — noninverting — (23) 2 0C2 |14 PRE|| 2 oCi |16 C
transparent oc3 ——I 3 1D |15 8a 3 0Oc2 | 17 PRE
‘ ] R R R
SN54AS845 (JT, FH) SN74AS845 (NT, FN) CLR :—1?b R PR % a PR 20 5a
c jC1 - 7 50 | 19 aQ“ 7 40 |21 50
(3) (22) 14 8 6D |20 30 8 nc |22 nc
1 (4} AL D 2v 21) 9 7D 21 2Q 9 5D 23 4Q
20 20) 2a 108D |22 10 |[10 60 |24 3a
3p & 3a 11 _CLR| 23 0Oc3|[11_70 |25 20
4D 16) (19) 4 12 GND| 24 veel[12 80 |26 10
5D (72) {18) sQ 13 CLR | 27 0C3
op &) 17 o 14 GND [ 28 vVce
9) (16) 70
7D
8D (10) - {15) 8a
1t Pin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
\
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PRODUCT GUIDE

846 logic symbolt pin assignments
8-BIT BUS INTERFACE D-TYPE Fr 1) . & JT, NT PACKAGES FH, FN PACKAGES
LATCHES WITH 3-STATE OUTPUTS — @ 1013 € {1 nc 115 n
ocz —> EN 2 0c2 |14 CR|[ 2 0o |16 C
® High-speed parallel latches — inverting ocs (23) p 3 10 |15 sa 3 oc2 |17 CLR
transparent PRE (AL 4 20 [16 70 4 10 |18 8Q
—— 5 30 |17 _6Q 5 20 |19 7Q
CLR —I —
SN54AS846 (JT, FH) SN74AS846 (NT, FN) 13) R 6 4D [18 s5Q 6 30 |20 6Q
) c —Ici A 7_sb |19 4Q 7_ap_ |21 sa
~ (3) (22) 8 60 |20 30 8 nc [22 nc
10 Wb' o P 29| (2"10 5 70 |21 20 |[ 9 50 |2 40
2D ——I 20 10 8D [22 1 |{10 60 [2a 3Q
35 8L (20) .4 71 PRE |23 OC3|{11 0 |2 20
a5 16) (19) 20 12 GND |24 vec|[12 80 |26 10
- I 13 PRE [ 27 ©C3
50 n 18 5q 14 _GND| 28 Vv
~ (8) (17) ce
D —I 6Q
75 9 N (16} 70
8B (10) {15} 8Q
850, 851 pin assignments
‘ JD, N PACKAGES FH, FN PACKAGES
1 OF 16 DATA SELECTORS/MULTIPLEXERS 1 E7 15 D 1 E7 15 D
2 EG 16 C 2 E6 16 C
O Registered select lines (850) 3 ES 17 B 3 €5 17 B
© Latched select lines {851) 4 _E4 B__A 4__E2 1A
© 4 ns data to output 5 _E LIS 5 E3 19
© 7 ns clock to output 6 E2 20 El5 6 €2 20 Ei5
©® Three-state outputs controls for both LA n__En - n_fu
ree-s puts s D 2 &5 || 8 0 2 E13
outputs 5 GY/GY| 23 E12 || 8 Gviev]| 23 E1Z
B 10 G/G 24 E11 10 GIG 24 E11
SN54AS850 (JD, FH) SN74AS850 (N, FN) 11 GW 25 E10 |1 Gw 25 E10
SN54AS851 (JD, FH) SN74AS8851 (N, FN) 12 CK/GL| 26  E9 12 CK/GL | 26 E9
3 W 27 E8 13 W 27 E8 o
logic symbolt ‘AS850 logic symbal *AS851 14 GND |28 Vec)|14 GND |28 Vee -g
MUX MUX
shonlezn & 19l 620 o
[TRCEN PRI av 2L ] 20en21 -
ow 1Y o0enz2 ew 11 Jagenze [T}
S0 —4 2300 so— 2300 o]
a7 ° (17) °
st s1 o
s2 18) G - (16) - ed
53:;)5—’ 23D3 m%—- 23D3 4 o
Do [} Do 0
(19)
m(';’ 1 2|v——iﬂv m%’—-—| 2N Yp——V
%2912 o252
D3 3 03 3
ST ST A
(3) (13) (3) (13)
2ypP—w
EZT‘ 2 =9 w g‘: 2) 2 2V
ay ()
07 ———7 o7 7
(27) (27)
ST ¢ ST
p9-—9 )
25) 9 55)
o] LTI I
ST S on a1
D12 =12 1212
= {13 13
D135 D135
LSS e AT I
D15 15 15 15
t Pin numbers shown on logic symbols are for JD, JT, N, and NT packages only.
.nc — no internal connection.
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852 logic sym!ml1 pin assignments
8-BIT UNIVERSAL ol [PORT CONTROLLER] JT,NT PACKAGES FH,FN PACKAGES
TRANSCEIVER/PORT TR i Y} i s0 [13 o8 T _nc |15 nc
CONTROLLERS R 7 2 51|14 B8 2 so [16 a8
s2 2
9 g (4/5/6)—
I B cionn 3 52 |15 B7 3 St (17 B8
® 3 selectable transceivert/port 4 cC 4 Al [16 B6 4 S2 |18 B7
functions 22 >1 =0 >1 5 A2 |17 BS 5§ Al |19 B6
® 3state buffer-type outputs SERIN - zit 11114/5/6) 100 (21 6 A3 |18 B4 6 A2 |20 BS
drive bus lines directly Al 2‘2“/3‘;; (0/2) 100 . _gﬁ“%j‘*“‘ 7 A4 |19 B3 7 A3 |21 B4
® 24-pin 300-mil package _z,ﬂ,s,”_{_“mmo 1. 8 A5 [20 B2 8 nc |22 nc
4143 4214 9 A6 |21 81 9 A4 |23 B3
SN54AS852 (JT,FH} (s) >1 =0 >1 (20 10 A7 |22 SERIN||10 A5 |24 82
SN74AS852 (NT,FN) inne o BN R Jioza DD 4482 A (23 cLK |11 A6 [25 B
Viars) e Dl 12 GND |24V 12 A7 |26 SEAIN
<16(1/5) 164(1/3) 10D -2 cc
@ T3 +217 ot 13 A8 [27 CLK
A3 -4—»-——’) B3 14 GND|28 Vce
A 8) ’ .|l'ls B4
A5 2L el 65
as-2ley ] st 55
arl10 o} 115l 87
un >1 1=0 >1 (1a)
z33  331(0/2) 10D 0/2/4DK :4&- B8
VQuras 33po T,
43405 3411131 100 T2 as
}-35.3 -+235
For further information, contact the factory.
3 856 logic symbolt pin assignments
8-BIT UNIVERSAL " [PORT CONTROI.LERl J, N PACKAGES FH, FN PACKAGES
) TRANSCEIVER/PORT oE8 o ens " o8 [13 68 |[1 nc 15 n
= CONTROLLERS OFA —————{EN4 SRG8 2 OEA [14 B8 2 OFB [16 a8
[} M°°E—im‘: 3 MODE| 15 B7 || 3 OEA [17 B8 .
E— ® 8 selectable transceiver/port ok 2 22 210105 4 A1 |16 B6 4 MODE|18 B7
functions H a 5 A2 |17 B5 § A1 |19 B6
Q B4 6 A2 |20 B5
~ ® 3statebuffertype outputs g >1 1=0 6 A3 |18 —t
drive bus lines directly ar 1 i: 3_:’0'55'; 7 A4 |19 B3 7. A3 |21 B
0] ® 24-pin 300-mil package : ap @n 8 A5 |20 B2 8 nc |22 nc
c Va4 (P pa 5 A6 [27 81 || 9 A4 |23 B3
a: SN54AS856 (JT,FH) Loa 704 10 A7 |22 SERIN[JiI0 AZ 24 B2
: 37 =] 11 A8 [23 CLK i1 _A6 |25 Bi
(1] SN74AS856 (NT,FN) A,%m 104050 . 77 GNo |28 Vo [iZ A7 |26 SERIN
[Vda 3>V:3"’—32 i3 A8 |27 CiK
The o 7a_GND |28 Vcc
(5] - [ 19)
3 —t—] <
L
AS 2 t— DICLPH
a5 Blep ] g
A7 —gp——op ———<+(—|5—’B7
>1 1=0
1) .
A8 228 28-4-0,5D
{14
"t oas pyl—pestos
4290 z29
}-30.1 Z30 —“3) Qs
For further information, contact the factory.
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
3186 le;lrzUMENTs



PRODUCT GUIDE

8 57 logic symbolt pin assignments
JT. NT PACKAGES
HEX 2-TO-1 UNIVERSAL T so 13 COMP
MULTIPLEXER soA1 2 1A 1a__ay
® Three-state buffer-type 51423 1r%3 3 18 15 48
13) 4 v 16__4A
outputs comp- N4 5 2A 17_sY
® True or complementary 3 ! jENS 6 28 1868
data 7 2v 19_5A
. 3 =1 8 3A 20__6Y
ENG
SN54ALSB57 (JT) SN74ALS857 (JT.NT) 42 i B
SN54AS857 (JT,FH) _SN74A5857 (NT,FN) 1A(2l o . S 11 OPER=0]23 S1
—t - (@ 12 GND |24 vVgc
2 45 e 1Y
@ v FH, FN PACKAGES
1B 1 1 nc 15 nc
15) 2_s0 16__come
2A (7}
(6) 2y 3 1A 17 4Y
28 ®) 2 18 1848
3A ) (10) ., 5 1Y 19 4A
3B 6 2A 20 5Y
an 18| T 7_28 2158
Ai5) A4y
— 8 nc 22 nc
4B
L 19) 9 2Y 23 5A
s (18) ._ﬂ_r,y 10 3A 24 6Y
5B 22) 1138 25 68
6A (20) &Y 123y 26 6A
et21) 13 _OPER=0[27 S1
= s 74 GND |28 Vce
(l;i 6v—"1> oper-0
[}
T
3
-
Q
=)
=]
[=]
-
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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logic symbolt

pin assignments

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

CoMP J0, N PACKAGES
8-BIT MAGNITUDE COMPARATORS vE2 M [LoGIC] I R T
* Fast compare to zero 126) M [ARITH. 25 COMP) 2 UA 16 P>CQout
N . . . PLE ——e——] C1
* Arithmetic and logical comparison 8 ‘ 2 :gm :; :;Qou'
. - o —————{1p1=0_]o n
* Open-collector output for P=Q | G ‘ a7 FG
P2 20 6 as 20 P2z
pg 211 7 a5 21 P3
ps 122, 1 L4 3 04 27 Pa
ps {23 5 a3 23 F5
pe 24 0 Q2 24 P6
p7 '(25’ 2 - TTaf 25 F7
P>a (:' Ny r>a [ = Pa 72 G0 26 PLE
. P<a “5’, < r<af30 :m <o 73 P-Qout| 27 CLRQ
ote i1 {c3 eaf30 O Pq 14 GND |28 Ve
SN54AS866 (JD,FH) SN74ASB66 (N,FN) P ICS
aed_Je FH, FN PACKAGES
o0 12 12 = 1_QLE 15 OLE
T 0 o 2 UA 16 P>Qout
:; 10 3 P<Qin | 17 P<Qout
- % P>Qin |18 PO
os (8) a 5 Q7 19 P1
o5 1) 6 a6 20 P2
06 8 7 a5 21 _P3
B . 8 Q4 22 Pa
9 a3 23 P5
70 QZ 24 P6
71 al 25 P7
1200 26 PLE
13~ P=Qout| 27 CLRQ
14_GND__ |28 Vcc
3 867, 869 logic symbol, 'AS8671 pin assignments
CTRDIV 256
8-BIT SYNCHRONOUS sodl 45 ul 1JT,SI:I’T n::;m:_csa
m o
o BIDIRECTIONAL COUNTERS il T(-:)—' U3 1,4,5CT=0 :j‘.‘.’Li‘é‘o 2 s1_[14 cK
- [T AL P9y .
o ® ‘ASB67 has asynchronous clear WP ABL ealgs 34,5CT-255 3 A |15 on
1a) 2 B 6 O
o e °AS869 has synchronous clear otk L8 _boceyt 51345+ s 117 OS
c : . +on )
e Ripple carry output for N-bit -] r 6 O 18 Of
90- cascading a5 {220, 7 € 15 Gp
i sla 2t 0g 8 F |20 0ac
o) ® Fully programmable with synchronous c. 5 (200, v 6 T3 o
. . (6) (19)
[ counting and loading b [ e, %o 10 H 22 Qp
- E O 7T ENT [23 INP |
[oX £ 8 |12} ¢
1)) FUNCTION TABLE P (18) 12_GND |24 Vcc
(15}
n 1ol Ot FH, FN PACKAGES
$1 SO FUNCTION 7 r'w 15 e
logic symbol, ‘AS8691 Z so |16 Rco
L L Clear m CTRDIV 256 3 s1 |17 CIK
L H Count Down :4:7;)—-:} M_g_ _ a A |18 Qn
H L Load ___'——4 1.4,5CT=0 13) RCO 5 B 19 Qg
AT el 34.5CT=255] §C 20 G
H H Count Up NP pey o | 5127 g
ek _bocsira5-/345+ 1z n:
Supersedes table in 7987 Supplement to TTL Data Book 'El°'°" 5 € [23 Op
PR {22 05 10 F 24 Q¢
SN54AS867 (JT,FH) SN74ASB67 (NT,FN) g4 20 qp 11 G 25 Qg
SN54AS869 (JT,FH) SN74AS869 (NT,FN} c& | |20 oc 72 H__[26_0a
o -g-:-—- %QD 13 ENT |27 ENP
ed) |18 o
b o 14__GND [ 28 Vcc
FECEE 18 a5
100 T8l g,
tPin numbers shown on logic symbols are for JT and NT packages only.
3-188 I Texas
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87[] logic symbol? pin assignments
JT, -
DUAL 16-BY-4 REGISTER I NTPRCKAGEs.
{REG FILE 16 X 4]
FILES 2 2 1A0 |14 ©DaB2
1A0 3 3 1A1 {15 _DGB3
o Each register file has individual 1a1{3) o 2 1Az 16 0asa
write/enable controls and 1424 1A 5 1A3 [17 53
address lines 1A3 (5) 8 W s W
(19) 7 _s2_ |19 2A0
e Has two 4-bit data |/0 ports 2A0 20) 9 8 DOAT[20 2A1
 24-pin 300-mil package N w2 5 DaAZ|Z1 2AZ
2A2 15 10 DOA3|22 2A3
SN54AS870 (JT,FH) 2a3.220 13 11_DOA4[23 ST
SN74AS870 (NT,FN) sotL €0/G10 73 GO |24 Vo
{23) “
81-(-7-)—— C1/G11 FH, FN PACKAGES
SZ—:‘ C2 [Ain] 1t nc_ |16 nc
EN12 [Aout] 2 so [16 DaB1
s3017) | ¢3 [Bin] 3_1A0 |17 Das2
_E EN13 [Bout] 4 1A1 18 0Q83
= (6) 5 _1A2 |18 DOB4
1!”_“T‘>‘ ca 6 1A3 [20_s3
w18 _lcs 7 W |21 W
8) L‘ (13) 8 nc 22 nc
DQA1 Z6 RAM 16 X 1 27 DQB1 9 s2 [23 2A0
MUX [REG 1] MUX 10 DQAI[24 2A1
77 DGAZ|25 2AZ
7412 641A.0,2(1/3)4D 13DV ' [iz_baAsz6 7A3
741A734D 1Atz ’ EE R
ls sdTT 72 GND |28 Vog
RAM 16 X 1
8,10 (REG 2] adn
64 2A,0,2(13)5D 3
7+ 2A13,5D 2A+29
poa2-t2 - led {14) pas2
paaz iy | ¢p-12L DOB3 [}
poaslley L ¢»-1€! paea i)
) 3
-t
o
=]
=]
o
e
[« 9
tPin numbers shown on logic symbols are for JT and NT packages only.
= +nec — no internal connection.
I TExAs 3-189
NSTRUMENTS
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SN74AS871 (N,FN} AL €3 [Bin] FH, FN PACKAGES
EN13 [Bout] T_oA1 [is 061
Wt alcs 2 QB
20 3 SO _[17 DaB3
—mm{ C5 4 1A0 |18 DQB4
oAl 1 (15) 5 1A1 |19 53
—z6 RAM 16 X 1 27 DQB1 6 1A2 [20 2W |
OX [REG1] MUX 7_1A3 |21 2A0
(10) B 1W |22 2A1
g LA 641A0.201/31D 13>V 9 s7 |23 2A2
741A1,34D 1A$ z8 10 QA1 |24 2A3
43870 8417 i1 _QAz [25 &1
RAM 16 X 1 12 QA3 |26 DA3
910 [REG 2] odi 13 QA4 |27 DA4
__ id GND [28 Ve
64-2A,0,2(1/3)5D
3 742A13,5D  2A4 279
2]
paz_2__ 18)_pos2
- aaz2_(11) o151
- DA3 28] an
(o] oa3_{12} e-p——DaB3
2. DA4 (27: ‘.’_(ﬂDQBA
13 .
o QA4(_Q..
~+
=
-
Q
(1]
t Pin numbers shown on logic symbols are for J and N packages only,
nc¢ — no internal connection,
3.190 Texas
INSTRUMENTS

PRODUCT GUIDE

8N
DUAL 16-BY-4 REGISTER
FILES

e Each register file has individual
write/enable controls and
address lines

o Has one 4-bit data 1/O port;
the other 4-bit data word has
individua! data inputs and
data outputs

e 28-pin, 600-mil package

SN54AS871 (J,FH)

logic symbot?

1modd |
e 0
1a2.18) 15
143 0|
200203
2a14220 |
222,423
a3 28 |3
soB__lcosaro
14280 lcysgn
s2.%% __dea [ain)

o

©

0
2A15

EN12 [Aout)

[

REG FILE 16 X 4]

pin assignments

J. N PACKAGES

DQB1

DQ82)

DQB83|

DQB4;

S3

2W

2A0

2A1

9 S2

2A2

10 QA1

2A3

11 QA2

S1

12 QA3

DA3

13 QA4

DA4

14 GND

Vee

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




PRODUCT GUIDE

873

logic symbolt

pin assignments

15c-2L_~fey JT, NT PACKAGES
DUAL 4-BIT D-TYPE LATCHES 1c (23) ct 1 1CLA|13 2CLR
==_(1} 2 10C [14 2C
. % 1CLR——Dq
® Three-state buffer-type outputs _*: . 3151 15 208
drive bus lines directly 10113 5 D 1 (22 .5, 4 102 [16 203
o Each 4-bit word has enable, 1024 21 40, 5 103 |17 202
clear, and output control 103 (5} (200 1a3 £ 103 118 201
) ) 191 7 201 [19 104
inputs 1D4 f———104 8 202 |20 103
] 3 203 |21 142
typical performance ] 205G [ARINS N 10 204 [22 101
TYPE | CLEAR| OUTPUT | DELAY | POWER 21181y 11 _20C |23 1¢
— (13] 12 GND j24 Vcc
'ALS873| LOW Q 11ns [67.5 mW ZCLR-—b_F: .
‘ASB873 | LOW Q 4.5 ns | 358 mwW -2 __fp Y |18 0, FH, FN PACKAGES
(8} {17} 1_nc 15 nc
202 (9) L (16) 202 2 1CIR|16 2CLA
SNS4ALS873(JT,FH) SN74ALS873 (NT,FN) 2D3T —WZOS 3 10C |17 2C
SN54AS873 (JT,FH) SN74AS873 (NT,FN) 204 —— —204 4 1Dl |18 204
5 10z |19 203
6 103 |20 202
7 i0¢ |21 201
8 nc 22 nc
9 201 |23 1Q4
0 202 |24 103
11 2D3 (25 1Q2
i2_20% [26_1a1
13 20C [27 1C
14 GND |28 Vce
874 logic symbol? pin assignments 3
DUAL 4-BIT D-TYPE EDGE- 15c-2_rafey JT. NTPACKAGES )
1CLK (23) b 1_1TR[13  2TIR
TRIGGERED FLIP-FLOPS — 2 10C [14  2CLK
. 1CLR——D™R ()]
e Three-state buffer-type outputs @ - r 22 3 101 ]15 204 h o
e Each 4-bit word has clock, clear, 1m"w—"w D> V‘W"m ; :z: :: ;g: '5
and output control inputs :3;T 20 :02 8 104 [18 201 (O]
. — 103 7 2071 {19 104
typical performance Ty — 19) 104 § 202 [20 103 ®
DATA TIMES —m 9_203 |21 10z}, 3
SET- 200 Q1) [EN 10 204 |22 1041 o
TYPE FREQ | POWER HOLD| oo kY4 by 11_20C 23 3K <)
UP = {13) p 12 GND [24 v ed
SN54ALS874 | 50 MHz[86.7 mW [10nst| 4 nst] 2°tR 2 C o
SN74ALS874 | 50 MHz [86.7 mW |10 ns| 4 ns! 201—-:;: o D v—:::: 201 i I pACKAGES
nec nc
SN54AS874 | 175 MHz | 456 mW | 5 nsl| 1 ns! 2D2— o e 22 2 1ER |18 28R
SN54AS874 | 175 MHz [ 456 mW | 4 nsi| 1 ns! 23— sy 222 3 16 17 201K
204 ——— ——— 204 4 101 18204
t Rising edge of clock pulse 5 1D2 |19 203
8 1D3 |20 202
SN54ALS874 (JT,FH) SN74ALS874 (NT,FN) 7 104 |21 2Q1
SN54AS874 (JT,FH) SN74AS874 (NT,FN) 8 nc [22 nc
. : 9 201 |23 104
10202 |24 103
11203 |25 102
12204 [26_1at
13 200 |27 1CLK
14 GND |28 Vcc
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
I Texas 3-191
NSTRUMENTS
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PRODUCT GUIDE

w

apIng 19npoid

876 logic sygnbol1 . pin assignments
> = (2}
10C EN JT, NT PACKAGES
DUAL 4-BIT D-TYPE EDGE- b
T 1CLK ‘Z—N-—Fm i _TPRE[137PRE
TRIGGERED FLIP-FLOPS 1PRE (1} s 2 10C [14 2CLK
WITH INVERTED OUTPUTS @ - £ @ 3 D1 |15 244
® Three-state buffer-type outputs 11 @ o b v T Ly ‘; :g; :‘75 :62
drive bus lines directly 102 © 200 1Q2 PETTR TR
K 103 103 —
e Each 4-bit word has own clock, (6) (19) = 7 201 [19 1G4
; 104 | 104 8 202 [20 183
preset, and output control inputs 12 =
9 203 [21 1
— (11}
typical performance 20C EN 10204 [22 1@
PINT QAL 11_20C [23_1CIK
DATA TIMES e 13 I r 12_GND |24 Vcc
SET- 1 _
TYPE FREQ | PoweR | ~ 7 (WO | a1 2 __fip 5] :::’) 251 _fH. FN PACKAGES
(8) - nc nc
2D2 202
SN54ALS876 | 50 MHz [86.7 mW [ 10 nst [ 4 nst T 06 =0 2 11(’%5 10 i’:?
3 1 K
SN74ALS876 | 50 MHz |86.7 mW | 10 nst | O ns! 204 (10) i (15) 284 + 01 15 284
SN54AS876 | 1756 MHz | 470 mW | 5ns!| 1 nst 6§ 1D2 |19 203
SN74AS876 1175 MHz| 470 mW | 4 ns!{ 1 ns! 6 103 [20 282
7 104 |21 201
t Rising edge of clock pulse 8 nc 22 nc
S 201 |23 104
SNB4ALS876 (JT.FH)  SN74ALS876 (NT.FN) 0 202 [24 1G3
SN54AS876 (JT.FH 1203 |25 102
6 ) SN74AS876 (NT,FN) hz 204 [26 a1
3~ 20C |27 1CLK
ha GND |28 Vcc
877 fogic symbolt pin assignments
TFoRT CONTROLLER JT, NT PACKAGES FH, FN PACKAGES
8-BIT UNIVERSAL 5“—1'2), 1 so [13 a8 1 _nc_ [15 nc
TRANSCEIVER/PORT :; = 2 s1_[14 B8 2 so_ |16 a8
CONTROLLERS L _i2) 3 s2 |15 87 3 s1_[17 B8
4 Al |16 B6 4 s2 |18 87
e 8 selectable transceiver/port L 5 A2 |17 BS 5 Al 19 B6
+ 1=0 e
o™ fumel® n, afeedrates
x X 12,
¢ 3state buffer-type outputs M-t ;1:1(1/:/5) e 12 ‘:”"’EZ:I""" 8 A5 |20 B2 8 nc |22 nc
drive bus lines directly L131 1adormnoo 218 9 A6 |21 BIi 9 A4 |23 B3
o 24-pin 300-mil package F14(3/5) 14 10 A7 |22 SerN[[ilo A5 |24 B2
> =0 > 11 AB [23 CLK [iIT A6 {25 B1
SN54AS877 (JT,FH) “‘"’t:(s, 215 15¢(0/2)100 0/2/8>Y| e 12 GND [24 Vg |12 A7 |26 SERIN
M FN 707351 1540 216 13 A8 27 CLK
SN74AS877 (NT’ ) 4161 164 (1/3110D -42/4
@ £17(3/5) +217 . 14 GND |28 Vcc
A3,
i T
8)
:: (9) (16}
a7_00) as) o
el = ) -0 TIlD g
4-’: 233 334 {0/2110D ©0/2/4) D>V}
vqu/am) 3340 234
lasr  safusmien d2a K“” a8
t-35(2/5) — 235
1Pin numbers shown on logic symbols are for JT and NT packages only.
ne — no intemal connection.
3-192 I Texas
NSTRUMENTS
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PRODUCT GUIDE

878 logic symbol, ‘ALS878, ‘AS8781t pin assignments
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 166-42_mrey JT, NT PACKAGES
) {23) 1_1CLR|13  2CLR]
© Three-state buffer-type outputs "CLKT>C1 575¢ 114 201K
CLR w4 1R
© Each 4-bit word has clock, clear, 1CLR L - 3 101 [15 2Q4 |-
and output control inputs 1018 > Y 22 ., 4 1D2 |16 2q3
. (4) 21 5 103 [17 202
typical performance ‘DZT 20 102 6 104 [18 201
DATA TIVIES 1D3 o 103 7 201 |19 104
TYPE FREQ | POWER 10418 ] —19 1qq 5 20z 20 a3
SET-UP | HOLD 3 203 [21 1Q2
SN54ALS878 |50 MHz [86.7 mW | 10 nst | 4 nst — a1 o 205 T22 Tar
—_—
SN74ALSB78 [50.MHz|86.7 mW | 10 nst | O nst 20C= N 120t |25 TGK
SNG4AS5878 175 MHz| 463 mW | 3nst | 3nst LK== —PC1 12 on |24 Vg
SN74AS878 (175 MHz| 463 mW 2nst [ 2nst 2TTR——D1R i
— @) r (18) FH, FN PACKAGES
tRising edge of clock pulse 201———1p0 D> Vj——>201 1 nc |15 nc
_SN54ALS878 (JTFH) SN74ALS878 (NT,FN) 2028 | L 07 202 2 \CR| 16260
SN54AS878 (JT.FH) SN74AS878 (NT.FN) 2032 06l 0, 3106 [17 201k
(10} (15) 4 _1D1 |18 204
204 204 5 1D2 |19 2Q3
6 1D3 [20 202
7 104 |21 2
8 nc_ |22 nc
9 201 [23 104
10 2D2 |24 103
11 2D3 {25 - 1Q2
12204 [26 Q1
13 20C [27 1CIK
14__GND |28 Vcc
879 logic symbol, ‘ALS879, ‘AS8791 pin assignments
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 108 2 e T, NTPACKAGES
WITH lNVERTED OUTPUTS 1CLK ‘(ﬁ) Fc.‘ ; :ggz :: :gt: [}
© Three state buffer-type outputs 1CLR -——-——%;R o 3 107 |15 234 _-g
@ Each 4-bit word has clock, clear, NI (20 — 4 102 [16 203 3
5 101 D> v Q1 = (O]
and output control inputs. 102 & 21) 5 § 103 |17 2Q2
T 20 192 6 104 |18 201
typical performance 103 r | ) 103 7 201 |19 104 t;
104 o | 184 8 2D2 [20 103
TYPE FREQ | POwer | DATA TIMES 9 203 [21 162 .g
SET-UP | HOLD == (1) 70 204 |22 101 °
SN54ALS879 | 50 MHz|86.7 mW | 10 nst | 4 nst 20C - EN T 200 23 TCiK it
SN74ALS879 [ 50 MHz[86.7 mW | 10 nst | O nst LK ———DC1 12__GND |24 Vcc a.
TR .
SNB4AS879 175 MHz| 470 mW 3nst | 3nst 2CLR R
SN74AS879 [175 MHz| 470 mW | 2nst | 2nst m L s - [ ENPACKAGES
2Dl ——1D D> \Y/ 201 1 _nc 15 _nc
tRising edge of clock pulse ) o2 18 | LI 2 1CIR| 16 2CLR
SN54ALS879 (JT,FH} SN74ALS879 (NT,FN) 203 (9) {16 203 3_10C [17 2CLK
SN54AS879 (JT,FH) SN74AS879 (NT,FN) 2pg 19 18 o= 4 101118 204
4 J 4 5 102 |19 203
6 1D3 [20 2Q2
7 10421 201
8 nc 22 nc
9 2D1 |23 1Q4
10 202 |24 103
71 203 |25 102
12 2D4 |26 1Q1
13 20C | 27 1CLK
14 GND| 28 Vcc
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
I Texas 3-193
NSTRUMENTS
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PRODUCT GUIDE

88 [] logic symbolf pin assignments
\ .
DUAL 4-BIT D-TYPE LATCHES 10C 2 EN JT.NT PACKAGES || FH. FN PACKAGES
WITH INVERTED OUTPUTS 1Bt 1 TPRE[13 ZPREI[1 ne 15 nc
1PRE (LIS s 2 10C [14 2C 2 1PRE|16  2PRE
e Three-state buffer-type outputs @ (22) 3 1D1 [15 224 3 10C [17 2C
. . X m&8 o I 4 10216 283[[4 1D1 |18 204
drive bus lines directly 102 (4) bV (21) 1_1 5 103 [17 202|| 5 102 {19 203
® Each 4-bit word has enable, ] 20y 122 6 1D4 |18 2811 6 103 |20 202
preset, and output control :g: (6) 19) :gi 7 _2D1 [19 1041 7 104 |21 2Q1
. g 2D2 |20 1Q3|| 8 nc |22 nc
inputs o ' 9 203 [21 1Q2]| 9 201 {23 104
typical performance ZELA‘EN 10 204 |22 1Q1 |[10 2D2 |24 143
2¢ (14) & 11 20C |23 1C |[11 203 |25 1Q2
TYPE | OUTPUT | DELAY | POWER sre 13 ¢ 12 _GND |24 Vcc :; ;g_‘c ;3 :2'
‘ALS880 Q 11.5ns | 88 mW @ m | r 8 - [T ono {28 Vee
2D1 m D v o 201
SNS4ALS880(JT,FH} SN74ALS880 (NT.FN} 2D2 :g; 202
SN54AS880 (JT,FH) SN74AS880 (NT,FN) 2Dp3 ) {16) 203
204 18 o5
881 logic symbol* pin assignments
ARITHMETIC LOGIC UNITS/ ) ALU JT, NT PACKAGES
FUNCTION GENERATORS S0 |0 1 Eo 13_F3
s1 {5) ©...15) CPs {15} 5 2 A0 14 A=8
® 4-bit ALU’s/Function 5212 wl © '"15) copmn x 3 s3 15 P
Generators 31 4_s2 16 _Cn+a
s3 {3) 6(P=0) O (4 ap 5 S1 17 G
® Same operating modes as @ (16) 5 50 18 B3
3 ‘AS181A, 'S181A expanded to M o 4 ©...15 cOf—Cn+a 7 o 19 A3
include status register checks c cl g M 20 B2
: 9 To 21 A2
—1 | o F1 22 Bt
o typical performance Aol e 3 23 A1
= ypleal 1l SSHLI 72 GND | 24 Vec
(@] Eoﬂbc
a ] CARRY | 16-BIT | TOTAL | _ . e
c TYPE | TIME | ADD TIME | POWER | A1 i 21 . (0 - At T pAckAGE
Sl ‘AS881A| 7.5 ns 20 ns 560 mW '51——2150 2 50 6 73
21 e 3 A0 17 A=B
SNE4ASB81A WT.FH) A2 F al SULLIN 5
Q §2ﬂmo 43 18
c SN74AS881A (NT,FN) 1) 6§ 52 19 Cn+a
- Az 2etp 13) 6 s1 20 G
Q = (18) [8] g?s 7 S0 21 B3
RLFON|
(‘D B3 a 8 nc 22 nc
9 Cp 23_A3
10 M 24 B2
11 FO 25 Az
12 F1 26_ 81
13 F2 27 A1l
14 GND 28 Vce
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

8 8 2 logic symbol? pin assignments
32-BIT LOOK-AHEAD CPG JT. NT PACKAGES FH, FN PACKAGES
1 Cp 13 G4 1 nc 15 nc
CARRY GENERATORS Cn g: al TR T TR RN
e Directly compatible with POT'DCPO 3 _Po 15 _‘;_5 i ?_ig :; :’_3“5
g 4 Gi 16 P5 P
'AS181, 'AS881, and GoL2L_afcco 5 F1 i7 ¢ 5 01 E3
718 _nlcet n+24
‘S181 ALU's @) 6 Ch+g | 18 GB 6 Pl 20 Cp+24
@18 _ricar ® 762 79 F6 7 Cnao | 21 G6
typical performance P28 _nlepo co1| {8 __Cnig 8 P2 20 G7 8 nc 22 ne
242 __dce2 9 G3 21 P7 s~ G2 23 P6
TYPE CARRY | TOTAL 7 00 plees cozl M __che [0 73 22 Cnhi32|l10 P2 24 G7
TIME |POWER &3 9 Jces 11 Cpn+16| 23 nc 11 G3 25 P7
‘AS882 | 8ns [325mwW pa 14 o lcea cosl_07)  Cniza [12_GND_[24 vec |[12 P3 26 Cn+32
=, 113 13 Cn+16) 27 nc
G4 a4 CG4
14 GND | 28 V,
SN54AS882 (JT,FH) P (16) crs corl 22 cueaz cC
SN74AS882 (NT.FN) 508 lcas
76 19 o lces
G618 _rlcge
F7 21 o cP7
67129 _nlcar
8 8 5 logic symbolf pin assignments )
8-BIT MAGNITUDE COoMP JT, NT PACKAGES FH, FN PACKAGES
‘ 1_LA 13 P>Qout [| 1 nc 15 nc
COMPARATORS L/A n M [LOGIC]) 2 P<Qin | 14 P<Qaut|[{ 2 UA 16 P>Qout
. . . . EM[ARITH,Z;COMP] < [3 Pan [15 PO 3 P<Qin | 17 P<Qout o)
e Choice of logical or arithmetic pLEL23) 1 2 a7 6 P1 2 P>an ] 18 PO o]
comparisons . | s a6 17 P2 5 a7 19 P1 —
e Latchable P input ports; PO&-JD =0 Jo 6 Qa5 18 _P3 6 Qs 20 P2 =
' p1_(16) 7 04 ENE 7 a5 21 P3 (&)
power ciear P2 17) 5 a3 20 P5 8 e 27 e -
(18) 9 Q2 21 P6 S a4 23 P4 7]
SN54AS885 (JT.FH) P3—('T P 0 al 22_P7 0 a3 21 P5 3
Pl ] 11 Q0 23 PLE 11 Q2 25 P6
SN74AS885 (NT.FN) p5 {20} 12 GND | 28 Vce 12 ai 26 P7 -8
’ pe_{21) T 1300 27 _PLE et
P7 (22) 7 14  GND 28 Vce a.
a3 > p>a L3 __psa
a2l _{< a4 pca
oo 10 _ 1,
a0
az2__(9)
(8)
03.T_ a
Q4 )
56
615
Q7i_‘7
tPin numbers shown on logic symbols are for JT and NT packages only.
nc — no internal connection.
I TEXAS 3-195
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PRODUCT GUIDE

888, 889

8-BIT PROCESSOR SLICES

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

JD PACKAGE

pin assignments

SN54AS888 (D) SN74AS888 (JD)

3 SN54AS889 (FN) SN74AS889 (FN)
functional block diagram
o] 'AS888 'AS889
) 1 ]
: 16x8 ] WE <) WE
o REGISTER FiLE 3»_—_’_ o neGTER FiLE i &
. T . . R G
~* A3a0 > —<7 8380 Aza0 C—+ 83 80
—J0e8 | oee
m s Fs R
c oaromo 2] 087,080 onrom0 g3 3 vezo80
=
a ota —
A o>—— <2ee A DN A MUX swox /. Do
(4] ” — e
o <D— o G
PIOVR <— PIOVR — R s
Covn < e Cora O— <J %
ZERO £3— . 26RO L3 ALY ’
5100 v £ 5100
$107 E3——+ €3 0100 5107 £ ALu MO —&3 0100
sweTER SHIFTER
aio? 007 £F
PP PP [ ma
REGISTER
s E3— st O — ° .
s
1110 > 1110 O+ -
oee | ov o -_
—a vear
—3 veez
f—c GND
B
AATY = SELY v1-vo =
3-196
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PRODUCT GUIDE

890 891 pin assignments
(2 JO PACKAGE FN PACKAGE
RACE DRA7 c-rnoswowrooo =2
MICROSEQUENCERS ORAG DRAB 2333328 araaay,
oXragececCEjltcrrcacay
DRAS DRAS mOococaococaoldoocoaoaoao =
.. . ORA4 DRA1ID AP T ) S ) ) )
L] — ¢
14 bits wide Add.resses up to 16,384 words ORA3 ORAIY 95 7654321636066656163
of microcode with one chip DRAZ ORA12 OSEL B
® Selects address from one of eight sources 22:; ::Nncm MUXO 82
® STL-AS technology OsEL Yo m:; :“‘
® Independent read pointer for aid in micro- MUx0 vi aco vz
" . 1 Y2
code diagnostics xﬂ:, va RC1 v3
® Supports real-time interrupts Aco va RC2 v4
. s
® Two independent loop counters v . :“ v
. . 1
® Supports 64 powerful instructions s VoE s2 voE
p o & v
SN54AS890 (JD) SN74AS890 (JD) S v8 ‘\I/CC' :i
SN54AS891 (FN) SN74AS891 (FN) veer v ce2
vee2 Y10 cK GND
oK yn 2ERO Yo
zeRO iz STKWRN/RER 1
STKWRN/RER Y13 DRBO Y12
DRBO Nt 2930 35
DRB1 DRB13 oo Ve W ¥ e | 3 ] SO, -
DRB2 DRB12 —umvmuwhmmg:.r::»n:
DRB3 DRB11 EEE%?E%ggggggg5“>
DRB4 DRB10 ebeoao cooo
DRBS DREY
DRB6 DRB8
' RABOE DRB7
ORB13- ORBO
e 3
REGISTER REGISTER
B
3TACK o]
POINTER
REAG < @)
POINTER e
STACK m
STKWAN/RER 14x9
whrupe
— 14 4y .
Y —<1B3-B0
WiCRO TNTERRUPT
PROGRAM RETURN
REGISTER REGISTER — vear
Youreut J Veea
ux ——< N
INC ot —cx
(34 D—J
YoE >
*'AS891 only. é visevo
]NS’]F']}‘QUMENTS 3197
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PRODUCT GUIDE

897 pin assignments

apino 19npold W)

JD, N PACKAGES
16-BIT EXPANDABLE T 2na | 27 vear
BARREL SHIFTER 2 ZN2 28 10

3 ZN1 29 1
® Performs arithmetic, logical, and circular 4 ZNO 30 12
shifts on data in one clock cycle 5 D15 31 CLK
® Performs bit set and reset operations and 6 D14 32 YO
floating point normalizations 7 D13 33 Y1
@ Contains an internal counter for memory 8 D12 34 Y2
address and FFT bit reverse addressing 9 on 35 Y3
® )deal for improving the shift throughout on 10 D10 36 Y4
a microprocessor or AS888 based 11 09 37 Y8
system 12 D8 38 Y6
13 GND 39 v7
SN54AS897 (4D} SN74AS897 (JD) 14 D7 40 GND
) ) 15 D6 41 Y8
Contact factory for additional information 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 DEY
24 5Y$16 | 50 NORM
AS897 16-BIT EXPANDABLE BARREL SHIFTER | 252L | S1znva |
functional block diagram %8 52 Vel
D15 - DOO For chip carrier information,
contact the factory.
16 —<_] NORM
ZERO
ZN4 -
DETECT N4 -ZNO
COUNTER/
CLK IT REVERSAL
REGISTER BT
{16
MERGE ROTATE
LOGIC LEFT OR RIGHT 5
716 {16
IP _/———{l 12-10
oP > SORZFILL |}— 71
SYS16 [ > - s
16
<J OEY
Y15 - YOO
3-198 TEXAS
INSTRUMENTS
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PRODUCT GUIDE

10 00 logic symbolt pin assignments
QUAD 2INPUT NAND BUFFERS/DRIVERS 14— ap @ 3, N PACKAGES
18 —i2) v 1 1A | 8 a3y
® Increased output drive capability @) : :: ‘: :A
. B , 2A 8
over ‘LS00, ‘ALS00, ‘AS00 s P N (6) 2 S Ten TR
. — 6 28 [12 4A
typical performance 3A (9) @ ® 2y |13 a8
Low- HIGH- 35 110 3y 7 _GND[14a vee
LEVEL | LEVEL POWER/ 12)
TYPE ELAY aA
outpur | outeur | ° GATE aa Ban,, 1"" N "f:“‘““
a8 nc nc
CURRENT | CURRENT A T 5y
SN54ALS1000A 12mA —1mA 4ns 3mwW L 38 113 3A
SN74ALS1000A | 24 mA Z26mA 4ns ImW pasitive logic: ¥ = AB 4 Y |14 33
SN54AS1000 40 mA — 40 mA 1.7ns | 8.6mW §_nc |15 ne
SN74A51000 48 mA — a8 mA 1.7ns | 8.6mW 8 24 118 av
7 nc 17 nc
8 28 [18 4A
SN54ALS1000A (J,FH)  SN74ALS1000A (N,FN) 9 2v |19 48
SN54AS1000 (J,FH) SN74AS1000 (N,FN) 10 GND |20 vec
1002 logic symbo!' R pin assignments
QUAD 2-INPUT NOR BUFFER GATES 12 S N J_ N PACKAGES
. (3) v iy 8 3A g
® Increased output drive capability (5) ; :;‘ I: ;3 3
. 2A
over ‘LS02, © ) I {4) 2v 2 37 |11 A
28 ———— 5 2A |12 4B
typical performance 3418 o) ® 28 |13 4y Q
[, (10) 7 GND|14 V,
LOW- HIGH- 38—t _| 3y cC :g
LEVEL LEVEL POWER/ “n - |
TYPE DELAY 4A (13) FH, FN PACKAGES
OUTPUT OUTPUT GATE “12) [~ 13) 5 T nc [11 nc o
CURRENT | CURRENT 48 2 W |12 3A -
SN54ALS1002A 12 mA —1mA 4ns 4 mwW 3 1A |13 38 Q
SN74ALS1002A 24 mA ~2.6mA 4ns 4 mW positive logic: Y = A+B 4 18 [14 3Y =]
5 nc 15 nc -D
6. 2Y |16 4A (@]
SN54ALS1002A (J,FH)  SN74ALS1002A (N,FN) 7 nc [17 nc A
8 2A [18 48 o
8. 2B 19 4y
10 GND[20 vcc
T Pin numbers shown on togic symbols are for J and N packages only.
nc — nointernal connection,
3-198
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PRODUCT GUIDE

1003

logic symbott

pin assignments

) ‘(1) .
1A &p J. N PACKAGES
QUAD 2-INPUT NAND @ Fod ] W T 5 av
BUFFER GATES WITH 8 2 18 9 3A
(4) -
OPEN-COLLECTOR OUTPUTS 2A N 3 1v'jto 3s
(5} 8 2y |4 2a [11 4y
o Increased drive capability over 28 P 5 2B |12 4A
‘LS03 3A 6 2y [13 48
(10 LA 3y |7 GND[14 Vcc
typical performance 38 12
- aA 11 FH, FN PACKAGES
HIGH- Low- 2 L,y 1 nc [N ne
LEVEL LEVEL POWER/ 2 1A 12 3Y
TYPE OQUTPUT P DELAY —_ 3 18 [13 3A
v OuTPUT GATE | positive logic: Y = AB v 174 38
VOLTAGE | CURRENT 5 nc 15 nc
SN54ALS1003A 55V 12 mA 14.5 ns 3mw 6 _2A [16 a4y
SN74ALS1003A | 55V 24 mA 145ns | 3mwW 7 ne {17 re
8 28 |18 4A
9 2y [19 4B
SN54ALS1003A (J,FH)  SN74ALS1003A (N,FN) 0 GND |20 Voo
1004 logic symbol? pin assignments
HEX DRIVERS " @
1A ——re—] [ 1Y J, N PACKAGES FH, FN PACKAGES
® [ncreased drive capability over (3) 4) 1 1A 8 4y 1 nc 11 nc
LS04, ALS04, AS04 2A ©) 2y 2 1Y 9 4A 2 1A (12 aY
. 3a—L8! ay 3 ZA |10 &Y || 3 iV |13 4A
typical performance A (9) {8) ay 4 2y [11 5A 4 2A |14 5Y
Low- HIGH- s o) 5 3A |12 6Y 5 nc_ )15 nc
LEVEL EVEL SA 5Y 6 3Y |13 6A 6 2Y |16 SA
TYPE L (13) (12) 7 GND (14 Vcc 7 nc 17 nc
3 OUTPUT OUTPUT 6A 6Y 8 3A |18 6V
. CURRENT CURRENT positive logic: Y = A 9 3y |19 6A
iti Y= 10 GNi
SNS4ALS1004 | 12mA —12mA 120 Yec
) SN74ALS1004 24 mA — 15 mA
3 SN54AS1004 40 mA —40mA
[o R SN74AS1004 48 mA — 48 mA
g SN54ALS1004 (J,FH) SN74ALS1004 (N,FN)
-+ SN54AS1004 {J,FH) SN74AS1004 {N,FN)
g’ 10[]5 logic symbol? pin assignments
a: HEX INVERTER 1a—1 o) 2) .y J. N PACKAGES FH, FN PACKAGES
o BUFFER GATES 3) €] 2v 1 1A 8 _4v 1 ne [t ne
o 2A 2 1Y 9 4A 2 1A 112 ay
WITH OPEN-COLLECTOR 3A (5) (6) 3Y 3 2A |10 5Y 3 1Y |13 4A
OUTPUTS 8 4 2Y |11 5A 4 2A |14 5Y
) Py 8 4y
® Increased drive capability over “an (10) 5 _3A |12 6v || 5 nc |15 nc
LSO5 5A sY & 3Y |13 6A || 6 2Y |16 B5A
. ' (13) 12) 7 GND |14 Vcecli] 7 ne 17 nc
typical performance 6A 6Y 8 3A |18 6Y
Low. T HIGH: ’ eI v
LEVEL positive logic: Y = A cc
TYPE LEVEL
OUTPUT | OUTPUT
CURRENT | CURRENT
SN54ALS1005| 12mA ~-1 mA
SN74ALS1005| 24 mA —2.6mA
SNB4ALS1005 {J,FH) SN74ALS1005 (N,FN)
T Pin numbers shown on logic symbols are for J and N packages only.
nc — na internal connection,
3-200 Texas
INSTRUMENTS
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PRODUCT GUIDE

1008 ' logic symbolt pin assignments
QUADRUPLE 2-INPUT POSITIVE-AND 1)
1A & J. N PACKAGES FH, FN PACKAGES
BUFFERS/DRIVERS 2 | Bl T a8 v |7 n [11 ne
18 7 18 | 9 3A || 2 A |12 av
® |ncreased drive capability over 24 ) 3 1Y |10 38 3 18 |13 3A
LS08, ALS08, AS08 () .__ﬂzy 4 2a [ ay 4 1w [14 3B
28 5 2B |12 4A || 5 nc |15 nc
typical performance 3A o _{ (8) 6 2y |13 48 6 2A |16 4Y
(10) —23Y 7 GND|14 veell 7 nc 17 nc
LOW- HIGH- 38 8 25 118 aA
TYPE LEVEL LEVEL a2 § “ s 2y {13 48
ouTPUT OUTPUT 45 13 sy 10 GND |20 Vcc
CURRENT | CURRENT '
SNS4ALS1008A 12mA -1 mA positive logic: Y = AB
SN74ALS1008A 24 mA — 26 mA
SN54AS1008 40 mA —-40mA
SN74AS1008 48 mA — 48 mA
SNS4ALS1008A {J,FH)  SN74ALS1008A (N,FN)
SN54AS1008 {J,FH) SN74AS1008 (N,FN)}
1010 logic symbolt pin assignments
TRIPLE 3-INPUT POSITIVE-NAND 1A &> J. N PACKAGES FH, FN PACKAGES
BUFFER GATES (2) {12) 1 1A 8 3Y 1 nc 11 nc
18 ) W 298 [ 9 3A ([ 2 A [12 av
® |ncreased drive capability over 1c._‘L 3 2A [10 3B 3 18 [13 3A
Ls10 A3 428 [11 3C 4 2A |14 38
2 @ - © 6 2C |12 1Y || 5 nc |15 nc
typical performance 28— ey [ 2v |13 ¢ 6 28 |16 3C
(5) 7 _GND[14 Vccl| 7 nc [17 nc
Low- HIGH- ZCT 8 _2c [18 1V 3
TYPE LEVEL LEVEL 3A——— 8 2y 118 1C
OUTPUT | OUTPUT a0 e,y 10 SB120 Vee °
) CURRENT | CURRENT ac-t12 4 ]
SNS4ALS1010A 12mA —1mA —_— 1
positive logic: Y = ABC 3
SN74ALSTOI0A | 2amA | —26mA gk o
SN54ALS1010A (J,FH)  SN74ALS1010A (N,FN) e
S
101 logic symbolt . pin assignments o)
TRIPLE 3-INPUT POSITIVE-AND A 1 - 3. N PACKAGES FH. FN PACKAGES 9
BUFFER GATES — >
@ (12) 1 1A | 8 3Y [[ 1 nc |11 nc a
18 ——r p———1Y 2 18 9 3A 2 1A |12 3Y
® |ncreased drive capability over 1c (13) 3 2A |10 38 3 18 |13 3A
LS11 3 4 28 |11 3C || 4 2A |14 38
2A—— 5 2C |12 1Y 5 nc |15 nc
typical performance za__&_‘ _(Lzy 6 2y |13 1C 6 28 [18 3C
(5) 7 GND[14 Veell 7 _nc [17 ne
LOW- HIGH- 2¢ ——— 8 2C (18 1Y
(9) 9 2Y {19 1C
LEVEL LEVEL A ]
TYPE 2 to | (8) 10 _GND |20 Vcc
QUTPUT OUTPUT 38— ———3Y
CURRENT | CURRENT 3c—110_]
SNS4ALS1011A 12mA - 1mA
SN74ALS1011A7| 24 mA — 2.6 MA positive logic: 'Y = ABC
SN54ALS1011A (J,FH)  SN74ALS1011A (N,FN)
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
I Texas 3-201
NSTRUMENTS
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PRODUCT GUIDE

~

3-202

1020 logic symbot? pin assignments
DUAL 4-INPUT NAND BUFFER GATES 1A &> . NPACKAGES 1] P Fh PACKAGES
2) '
@ Increased drive capability over 18 &W 2 18 2 24 2 1A 112 v
1c (4) 3 nc. |10 2B 3 1B |13 2A
Ls20 (5) 4 1C 11 nc 4 nc 14 2B
typical performance 1D e § 1D [12 2C 5 nc [15 nc
CLENNCEEE SR Py 86 1Y 113 20 |[6 1C [16 nc
LOwW- HIGH- (10) 7 GND |14 veel| 7 me |17 nc
LEVEL LEVEL 8 N8 oy 8§ 10 |18 ¢
TYPE ouTPUT | OUTPUT 2c 02 S vin ®
CURRENT | CURRENT 20113 ce
SN54ALS1020A 12 mA —1mA ——
SN74ALS1020A | 24 mA —26mA positive logic: Y = ABCD
SN54ALS1020A (J,FH)  SN74ALS1020A (N,FN)
1032 logic symbolT pin sssignments
QUADRUPLE 2-INPUT POSITIVE-OR 1A al »>D ) J. N PACKAGES FH, FN PACKAGES
BUFFER GATE (2) 1Y 1 1A | 8 3y " nc |11 nc
18 2 18 | 9 3A [ 2 1A |12 av
@ Increased drive capability over 2A ) ) 3_ 1y 10 38 3 18 _[13 3A
LS32, ALS32, AS32 28— R e R
1A 9) @ 6 2Y [13 48 6 2A [16 aY
typical performance 2p 00 3y {7 GonDf14 vee ; nc {17 nc
2B 18 4A
LOW- HIGH- aa 12 an s 2v |19 48
EV fmmm 4Y 10 GND [ 20 Vg
TYPE LEVEL LEVEL 48 (13}
QUTPUT OUTPUT
CURRENT | CURRENT P logic: Y = A+B
SNS54ALS1032A 12mA —1mA
SN74ALS1032A 24 mA —26mA
SN54AS1032 40 mA — 40 mA
SN74AS1032 48 mA —48 mA
SN54ALS1032A (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,
TExas
INSTRUMENTS
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PRODUCT GUIDE

"] 34 logic symbolt pin assignments
(1) {2)
1A < gy J, N PACKAGES FH, FN PACKAGES

HEX DRIVERS 3 > @) 1 1A | 8 4y 1 nc |11 nc

® Non-inverting outputs 2A ———— P—-2Y 2 Y g 4A 2 1A [12 a4y
) (5) (6) 3 2A_ |10 s5Y 3 1Y |13 4A
typical performance 3A—— F———3Y [ 2v |71 A || 4 A |14 Y
Low. AiGH- aa—8 8) oy [5 32 [12 6v [[5 nc [i6 ne
6 3y |13 6A || 6 2Y |16 S5A
TYPE LEVEL LEVEL sa—11_| |0 oy o Ve[ e [T
OUTPUT QUTPUT (13) (12) 8 3A [18 &Y
CURRENT | CURRENT | SA— [—— Y 9 _3v_[19 6A

10 GND |20 Vee

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- A r > o @ .,y J. N PACKAGES FH, FN PACKAGES
1 1A 8 4y 1 nc 11 nc

COLLECTOR OUTPUTS 2A (3) (4) 2y Y 9 A 1A 112 4y

® Non-inverting outputs 1A {5) (6) - 3 2A [10 sY 3 1Y [13 4A
. — 1 ——— 4 2Y |11 5A || 4 2A |14 &Y
typical performance 4A {(9) (8) ay |5 _3A [12_ev 5 nc |15 nc
Low- HIGH- 11 10) 6 3y |13 6A ||°6 2Y |16 5A
LEVEL LEVEL 5A —— sy [7 GND |14 veell 7 e |17 ne
TYPE “13) (12) 8 3A [18 6Y
OUTPUT | OUTPUT sa—13) | (2 . v 115 on

CURRENT | VOLTAGE o oND |20 Vee 3

SN54ALS1035| 12 mA 5.5V

SN74ALS1035| 24 mA 5.5V .

SN54ALS1035 (J,FH) SN74ALS1035 (N,FN) Positive logic Y = A : )
2
=5
)

1036 logic symboi® pin assignments Q
QUADRUPLE 2-INPUT POSITIVE (2) > =
. 1A >1 J.NPACKAGES FH,FN PACKAGES he)
NOR DRIVERS 3) Ll 1Y 1 1A 8 3y 1 ac 11 nc Q
® Quad version of ‘AS805A mT 2 18 |9 3A 2 1A [ 12 3y E
2A 3 v _[10 38 3 1B | 13 3A
- 4
typical performance 28 6) M—,ZV 4 2A |11 a4y 4 a1y 14 3B
@ 5 2B [12 4A 5 nc 15 nc
LOW- HIGH- 3A N (10) 6 2v |13 4B 6 2A 16 4Y
TYPE LEVEL LEVEL 3519 3y 7 GND|14  Vgg| 7 m | 17 ne
OUTPUT OUTPUT aa - 8 28 | 18 aA
CURRENT | CURRENT (12) | ANLEIPAY T
48 10 GND| 20 Ve
SN54AS1036 40 mA — 40 mA . .
SN74AS1036 | 48 mA — 48 mA e \
positive logic: Y = A+B
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
3-203
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PRODUCT GUIDE

1240

logic symbolt pin assignments
OCTAL BUFFERS/LINE e EN J. N PACKAGES .FH. FN PACKAGES
DRIVERS/LINE RECEIVERS @ o 118 [ 2at [y a8 [ 2ad
(inverted three-state outputs) w e VP gy 7RI [12 Ve |[2 AT 2 Tve
142 06 3y, |3 2va |13 2A2[| 3 2va4 |13 2A2
® Low power version of ‘ALS240, AS240 1a3 & (4 4v3 (7 TAzZ[ 14 Y34 TA2]74a V3
typlcal performance e 8L 02 .y [5_2v3 |16 2A3 || 6 2v3 |16 2A3
6 1A3 |16 1v2 || 6 1A3 |16 1v2
WA [ WAk [ powen | e e
TYPE DELAY | SOURCE | SINK DISSI- 111 (9)
21 2v1
CURRENT|CURRENT | PATION | - a1 D o, [ zits 2T ls avifis 2&
SN54ALS 1240 9 | -12mA| BmA YNNI 5y, Lo—n0[20 Vec][io GND[20 Vec
SN74ALS1240 9 —15mA] 16 mA_|47.6mW | = 7 B ova
SN74ALS1240-1] 9 —16mA| 24 mA
SN54ALS1240 (J,FH) SN74ALS1240 (N, FN)
SN74ALS1240-1 (N,FN)
1241 logic symbolt pin assignments
OCTAL BUFFERS/LINE @ &hm J. N PACKAGES FH, FN PACKAGES
DRIVERS/LINE RECEIVERS @ - 1 g Tt aar il 18 i1 248
{non-inverted three-state outputs) e DYl v feaarie tvalj2 iar iz 1y
142 18 v, [3 2va [13 2A2 || 3 2v4 |13 2AZ
® Low power version of ‘ASL241, LS241 1a3 8 | 04 vy [ 1Az |14 1va |l a 1Az |14 1v3
8 12 § 2Y3 | 15 2A3 || 5 2v3 | 15 2A3
1A4 foe— 1Y2
typical performance 5 1A3 |16 1v2 || 6 A3 |16 1v2Z
PrLLI P 7 2Y2 |17 2A4 || 7 avZ [17 2A4
. MAX MAX POWER 8 1A4 |18 1Y1 || 8 1A4 |18 1Y1
" TYPE DELAY | SOURCE | SINK DIsSI- | 2a0 1 B v— v [5 avi |15 26 || 8 2zv1[i8 26
3 . CURRENT |CURRENT [ PATION | 242 112 | 2v2 [io _GND]20 Vec||10 GND 20 Vec
SN54ALS1241 9 —12mAf 8 mA 2a3 12
SN74ALS1241 9 “15mA| 16 mA _|47.6 mW| 54 112 3 ove
SN74ALS1241-1] 9 —i16mA | 24 mA
U
-
(=}
o SN54ALS1241 (J,FH) SN74ALS1241 {N,FN)
c SN74ALS1241-1 (N,FN)
Q
-~
Q 1242 logic symbolt pin assignments
13)
= GBA J. N PACKAGES FH, FN PACKAGES
& | ousoaupie sus ke rnpaes I e e
(5] TRANSCEIVERS ™ “an 2 nc 9 B3 2 GAB (12 B4
(inverted three-state outputs) Al v1 4 B1 {3 A1 |10 B2 3 nc |13 B3
® Low power version of ALS242, L5242 ) L _2VF—1p 4 A2 J11 BT f] 4 A1 14 B2
A2 <+ BZ | 5 A3 12 nc 5 nc 15 nc
typical performance ) 6 A4 |13 GBA|| 6 A2 |16 B1
A3 O g3 {7 GND |14 Voe]| 7 ne |17 ne
) MAX MAX | POWER . . 8 A3 118 nc
TYPE DELAY | SOURCE | SINK | DISSI- | A4 —pe 84 9 A4 |19 GBA
CURRENT | CURRENT | PATION 10 GND 20 Ve
SN54ALS1242 -12mA| 8mA
SN74ALS1242 —16mA| 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.
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1243 logic symbolt pin assignments
: 13 J, N PACKAGES FH, FN PACKAGES
GBA __z>‘ EN1 : ]
QUADRUPLE BUS Gag EN2 1 _GAB| 8 B4 1 nc [11 nc
TRANSCEIVERS @ “an 2 nc 9 B3 2 GAB [12 B4
{non-inverted three-state outputs) Al v1 4 :I—- 81 3 Al |10 B2 3 nc 13 B3
® Low power version of ALS243, LS243 @ L 2V 4 A2 | Bt J]4 A1 14 B2
p ' A2 3— B2 5 A3 [12 nc § nc_ |15 nc
typical performance - ) 6 A4 |13 GBA|] 6 A2 |16 B1
Az—m 3— 83 7 GND |14 vecl| 7 ne |37 nc
MAX MAX TPOWER| )~ jﬂ a g - :: .
TYPE DELAY | SOURCE | SINK DISSI- “m
20
CURRENT|CURRENT | PATION 10 GND vee
SN54ALS1243 -12 mA 8 mA
SN74ALS1243 -15mA] 16 mA
ISN74ALS1 243-1 -15mA| 24 mA
SN54ALS1243 (J,FH) SN74ALS1243 (N,FN)
SN74ALS1243-1 (N,FN)
1244 logic symbolt pin assignments
gLl J. N PACKAGES FH, FN PACKAGES
OCTAL BUFFERS/LINE EN T 16 |11 2Ai{| 1 18 [11_2A1
DRIVERS/LINE RECEIVERS 1a1 12 [ T8 4y, [2 AT [Tz Va2 ATz Tva
(non-inverted three-state outputs) a2 & | 016 v, [3 2v4 |13 2A2]] 3 2v4 |13 2A2
(6) (14) 4 1A2 |14 _1v3|| 4 1A2 |14 1Y3
i 1A3
® Low power version of ALS244, LS244 e T2 ::i 5 2va |15 2A3|| 5 2v3 |15 2A3
typical performance 6 1A3[16 1v2|| 6" 1A3 16 1Y2
25 19 EN 7 2v2 [17 2aafl 7 av2 |17 2A4
MAX MAX POWER 8 1A4 |18 1Y1 8 1A4 [18 1Y1
TYPE DELAY| SOURCE | SINK | DIsSI- | 2a1 ::—;)’—-— > v ::" 2v1 [ 2vi[19 26 [[ 9 2vi[19 2§
CURRENT|CURRENT|PATION| 42 o~ - 5 22 U0 _ONDj20 Vecflo GnDj20 Vee
SN54ALS1244A | 9ns |— 12mA 8 mA ::: ) = 22::
SN74ALS1244A | 9ns |—15mA | 16 mA |45 mW %
SN74ALS1244A-1] 9ns | — 15 mA 24 mA ‘ '5
SNS4ALS1244A {(J,FH)  SN74ALS1244A (N,FN) (D
SN74ALS1244A-1 (N,FN) )
Q
1245 . 3
logic symbolt pin assignments e
LN Py J. N PACKAGES FH, FN PACKAGES e
OCTAL BUS TRANSCEIVERS pip Y 3EN1 [BA) 1 DR [11 BB 1 DR [11 B8 0.
{non-inverted three-state outputs) | lezuz 1aB] 2 A |12 B7 || 2 Al |12 B7
. 3 A2 |13 B6 3 A2 |13_B6
® Low power version of ALS245, LS245 RPN 8 g +as o ms T+ 23 Thass
typical performance 3 D> 2w an 5 A4 15 B4 5 A4 [15 B4
. . Az > B2 6 A5 |16 B3 6 A5 |16 B3
MAX MAX | POWER | A3 g% e 7 _A6 |17 82 7_A6 |17 B2
TYPE DELAY | SOURCE | SINK | DISSI- | A4 oo oa B4 8 A7 118 81 118 A7 |18 B1
CURRENT |CURRENT| PATION | A5 -¢->—} > B 9 A8 |18 G [] 9 A8 |19 &
SN54ALS1245 8 —12mA| 8mA A6 ot > 86 (10 GND|20 Vec||10 GNDJ20 vee
SN74ALS1245 8 -15mA| 16 mA |113 mwW | A7 (—9‘)"'—‘ —4-"”—] B7
SN74ALS1245-1 8 -15mA | 24 mA A8 —e>— [—e->- B8
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 . ® |deal for Signal Processing, Including Digital Filters, FFTs,
® Overflow Detected if a Combination of Input Data and/or and Automatic Line Integration
Output Formats Result in a Number that Cannot be @  Output may be Complemented
Represented
S . . ® Package Options Include Both Plastic and Ceramic Chip
* ::::l‘:'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
) 4 x1 36__PR27
0ELs —IN o (pRO.PR15) R 27_PR28
TS 14 T] o Pasean ]
FT T OUT REG FEED THRU B CLKY 20 PR31
3 CLKP ———DCLK P S _YO/PRO__ |41 CLKOP
cLk op 41| CLK OP 10 Y1/PR1__[42 OEMS
oPo (51) 11 Yv2/PR2_ [43 OVR
12 Y3/PR3 (44 FT
0 oy 50
- @5) OP CODE 13 _Y4/PR4 45 OP2
o oP2 2 14__Y5/PRS__ |46 GND
a RND (52) | AOUND - 15 _Y6/PR6 |47 GND
c cHasiGN 148 c 16 Y7/PR7__ ]48  CHGSIGN
2] &3] CHGSIGN 17 Y8/PRB |49 Voo
- CLKX 2B o1k x T8 Y9/PR9 |50 OP1
o ceky 8B vy 19 Y10/PRI0[51_ OPO
‘J 20 Y11/PR11(52 RND
E_ | 21 Y12/PR12 (653 CLKX
(9) 22 _Y13/PR13 |54  X15
% (: >—— YO/PRO 23 Y14/PR14[55 X14
xo 8 Y(N) . . 24 Y15/PR15[66 X13
. PRIOUT) . D 25 PR16 57 _X12
. ¢ {24) 26 PR17 58 X11
‘-' (5 YIS/PR1S 27__pR18 59 X10
1 28 PR19 60_ X9
x4 (64) 16 ——S-z_i) PR16 29 PR20 61 x8
X5 =3 . . 20 PR21 62 x7
. PR o . 31__PR22 63 X6
o . 32 _PR23 64 X5
(40)
31— PR31
X15 (54) ] o -
For chip carrier information,
OVER FLOW ¥ (43) OVR contact the factory.
SN54ALS1616 (JD) SN74ALS1616 {JD)
3-206 TEXAS
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1620, 1621, 1622, 1623
logic symbol, ‘ALS16207 pin assignments
OCTAL BUS TRANSCEIVERS Spa 19 J. N PACKAGES FH, FN PACKAGES
. . . GBA ENY 1 GAB| 11 B8 1 GAB| 11 B8
® Bidirectional bus transceivers GAB (1] | enz 2 a1 |12 87 7 a1 |12 87
® Low power version of ALS 620, 621, 622, 623 2 (18) 3 A2 |13 B 3 A2 |13 86
N Al < v q Bt |4 A3 14 BS 4 A3 14 B85
typical performance (3)' S - 5 A4 |15 Ba 5 A4 | 15 Ba
A2 B2 6 AS 16 B3 6 AS 16 B3
MAX MAX I 7 A6 17 B2 7 A6 17 B2
TYPE OUTPUT | SOURCE SINK “ 16) s A7 |76 B 3 a7 118 B
CURRENT | CURRENT A 1 B3 ™R8 |19 Gea]l 9 As |19 Gsa
SN54ALS1620 3-State ~-12 8 mA © ! 15) 10 GND[20 vcel[10 GND{ 20 vee
SN74ALS1620 3-State -15 16 mA A Iv B4
SN74ALS1620-1 | 3-State -15 24 mA ) 14)
SN54ALS1621 0-C N/A 8 mA AS BS N R +
SN7AALS1621 0C NA__| 16 mA mL fy % symbel. ‘ALS1622
SN74ALS1621-1 | 0-C N/A 28mA | as Tge 86 gpa 2 e
SN54ALS1622 0-C N/A 8 mA @ 12) GAB (1) ENZ
SN74ALS1622 0-C N/A 16 mA A7 < . e
SN74ALS1622-1| 0O-C N/A 24 mA m[— iy aZedoT T e
SN54ALS1623 3-State -12 8 mA A8 | > 23
SN74ALS1623 | 3-State | -15 16 mA | a2 Yoe o 82
SN74ALS1623-1 | 3-State -15 24 mA I~
. logic symbol, ‘ALS1621F a3 Yoo 16
SN54ALS1620 (J,FH) SN74ALS1620 (N,FN) "9l | i
SN74ALS1620-1 (N,FN)  TsA — DSt EN aa 8 e s
SN54ALS1621 (J,FH) SN74ALS1621 (N,FN) aas 2 _deno T M
SN74ALS1621-1 (N,FN) |-1 18 6l ~(1a)
SNS4ALS1622 (J,FH) SN74ALS1622 (N,FN) M‘A’E o7 q e T +9—8s
SN74ALS1622-1 (N,FN) D> 2O an . L A3)
SN54ALS1623 (J,FH) SN74ALS1623 (N.FN) a2 N i +9—65
SN74ALS1623-1 (N,FN) (_t 16) (8 12)
4) A7 —ge<] - 87
A3 t B3
(Q]L-— (11) )
LD 15) A8 —o-e 88 .
T o 5
6}
AS B5  jagic symbol, ‘ALS16231 o
13) -
A6 (ﬂt Bs Goa-1Y EN1 (& ]
a7 '8 12 g e :Nz 'g
- (18)
| )
(9 “”as a2 vt d |—e-9— 81 2
A8 | —
! @) D2y 1 Q.
A2 t < B2
N 16)
e ‘ L]
14
A5 's—’: UG
13)
A6 (—t' <9— B6
A7 (tm < 12) B7
(11
AB '—tg) 'BB
tPin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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1638, 1639 -

three-state
® ‘ALS1639~—tru

typical performance

e logic

OCTAL BUS TRANSCEIVERS

® Bidirectional bus transceivers
® 'A’ bus outputs are open-
collector: ‘B’ bus outputs are

® °ALS1 638—idvertlng logic

® Low power versions of ‘ALS838, "ALS639

MAX MAX
TYPE DELAY | SOURCE | SINK
CURRENT | CURRENT
SN54ALS1638 7ns | —12mA 8 mA
SN74ALS1638 7ns | =15 mA 16 mA
SN74ALS1638-1| 7ns | -15mA|] 24 mA
|SN54ALS1639 8ns | ~12mA 8 mA
SN74ALS1639 8ns | ~15mA 16 mA
SN74ALS1639-1| B8ns | ~16mA| 24 mA

W

SN54ALS1638 (J,FH)
SNE4ALS1639 (J,FH)

SN74ALS1638 (N,FN}
SN74ALS1639 (N,FN)
SN74ALS1638-1 (N,FN)
SN74ALS1639-1 (N,FN)

logic symbol, ‘ALS16381

(18)

81

117

B2

g

16)

A3 <+ 83
as 15 {15) B4
AS L m—jﬁ 8BS
A6 (7 4 — (13) 86
A7 (8} 1 - {12) B7>
VAB {9) 11} .

18]
‘)B1

L#

{17

pin assignments
J. N PACKAGES
1 _oR [ 88
2 A1 |12 87
3 Az |13 66
4 A3 |14 85
5 A4 |15 B4
6 A5 |16 B3
7 A6 |17 B2
8 A7 |18 81
9 A8 [19 G
10 GND [20 Vce

FH, FN PACKAGES

1 DIR 11 68
2 A1 [12 87
3 A2 |13 86
4 A3 14 B85
5 A4 |15 64
 As |16 B3
7 A6 17 B2
5 A7 |18 81
3 A8 |19 &
70 GND |20 Vce

A2 t :I— B2
. (4) 16}
3 R ”
-y
g_ A4 t's’ —_41—“5' B4
% A5 {6) i {14) 85
m a8 7 (13) 86 !
c : :]
(]
. AR (9) 11) 88
t Pin numbers shown on fogic symbols are for J and N packages only.
nc — no internal connection,
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1640, 1641, 1642, pin assignments

1643, 1644, 1645 v R
OCTAL BUS TRANSCEIVERS 2 A 112 87 112 A1 |12 B7
3 A2 13 B6 3 A2 13 BS
© Low power versions of ‘ALS640A, ‘ALS641A, ‘ALS642A, 2 A3 |14 B85 2 A3 |14 85
‘ALSG43A, ‘ALSB44A, ‘ALS645A 5 A4 |15 B4 5 A4 |15 B4
g 6 A5 16 B3 6 AS 16 B3
typical performance 7 A6 |17 B2 7 A8 |17 B2
MAX MAX 8 A7 18 Bl 8 A7 18 81
TYPE OUTPUT | DELAY | SOURCE SINK o A8 19 T ]9 ab ]is O
70 GND |20 V¢c |10 GND |20 Vee
CURRENT | CURRENT
SN54ALS1640A 3-State 7ns | —12mA 8 mA
SN74ALS1640A 3-State 7 ns —15mA |  16mA
SN74ALS1640A-1 | 3-State 7ns —15mA 24 mA
SN54ALS1641 o N/A 8 mA
SN74ALS1641 o-C N/A 16 mA .
SN74ALS1641-1 o-C N/A 24 mA B1
SN54ALS1642 0-C  N/A 8 mA )
SN74ALS1642 0-Cc N/A 16 mA 3“ 82
SN74ALS1642-1 0-C N/A 24 mA (@ T16)
SN54ALS1643 3State —12mA 8 mA A3 3“ B3
SN74ALS1643 3-State —15mA 16 mA e 8 gs .
SN74ALS1643-1 3-State —15mA 24 mA g i
SN54ALS1644 0-C N/A 8 mA as 8 AL
SN74ALS1644 o-C N/A 16 mA t U
SN74ALS1644-1 o< N/A 24 mA A6 ‘lt :‘T”_' 86
SNE4ALS645A 3-State 10ns —12mA 8 mA ® T2
SN74ALS645A 3-State 10 ns —15mA 16 mA a7 ;j— 87
SN74ALS645A-1 | 3-State 10 ns — 15 mA 24 mA ) 1)

A8 88

8

SN54ALS1640A (J,FH)  SN74ALS1640A (N,FN)
SN54ALS1641 (J,FH)  SN74ALS1641 (N,EN) ) ,
SN54ALS1642 (J,FH)  SN74ALS1642 (NFN) logic symbol, "ALS16411
SN54ALS1643 (J,FH)  SN74ALS1643 (N,FN) g b9 3
SNS4ALS1644 (J,FH)  SN74ALS1644 (N,FN) pig 3EN1 [BA]
SN54ALS1645A (J,FH)  SN74ALS1645A (N,FN) 3 EN2 [AB)
SN74ALS1640A-1 (N,FN) m|
SN74ALS1641-1 (N,FN) 101 <
SN74ALS1642-1 (N,FN) b 29
SN74ALS1643-1 (N,FN)
SN74ALS1644-1 (N,FN)
SN74ALS1645A-1 (N,EN)

)

81

r;

'IM]
Product Guide
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=
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=
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(9]
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k

tPin numbers shown on logic symbols are for J and N packages only.
nc ~ no internal connection.
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apinD 10npoid [N

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

logic symbol, ‘ALS16421

PRI
pir EN1 [BA]
3 EN2 [AB)
2 (18)
a1 Lo Ao ]
e b z2g 7
S RN -y
(4) (16)
" T
as (5) (15)
as Sy ert 114)
ne 12 13)
ar B 12)
19) 1)

logic symbol, ‘ALS 16441

K3 _(lgl__b.sg

DIR }3 EN1 [BA]
—ﬁ@lENZ [AB]

) L 22
A3 {4) mﬁ;
) QH:)

{7 (13)

t%

(12)

i

{11)

i

81
B2
B3
B4
BS
B6
B7

81
B2
B3
B4
B5
86
B7

B8

logic symbol, ‘ALS16431

3 (19)
DIR
Al 2 o (18) 81
3 P2V 17
A2 —t: B2
(a) (16)
S al ”
As (5) _ 15)
) am
(6) 14)
AS t < BS
A 1B (LI
as 2 ‘ LI
logic symbol, ‘ALS1645AT
g 19 res
D
DIR |3 eN1 (BA)
—tz%zuz (AB}
a2 TS L s 1
(3) D 2V 17
a5 8 ba o
A6 g_)t: (R
A B bz
(9) (1)

tPin numbers shown on logic symbols are for J and N packages only.
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2620, 2623 pin assignments
OCTAL BUS J,N PACKAGES FH,FN PACKAGES
TRANSCEIVERS/MOS DRIVERS 1 GAB | 11 B8 1 GAB| 11 B8
2 Al 12 B7 2 Al 12 B7
® Bidirectional bus transceivers for 3 2 13 86 3 Az 3 86
driving MOS devices
® Local bus latch capability 4 A3 14 BS 4 A3 14 _BS
® /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 8 A7 T 5 A7 8 Bi
® 3-State outputs d =l
P 9 A8 |19 GBA|| 9 A8 | 19 GBA
typical performance 10 GND| 20 Vgg|[10 GND| 20 veo
MAX MAX
TYPE SOURCE SINK
CURRENT | CURRENT
SN54AS82620 | —12mA 48 mA
SN74AS52620 — 15 mA 64 mA
SN54AS2623 | —12mA 48 mA
SN74AS2623 | — 15 mA 64 mA
SN54AS52620 (J,FH) SN74AS82620 (N,FN)
SN54AS2623 (J,FH) SN74AS52623 {N,FN)
logic symbalf ‘AS2620 logic symbolf AS2623
T RLLLIEN AN ey gea 2 Fen
1)
cas L enz (J GaB - Lf”z o
2) (18) @ L  ue 8
Al @<V 1 B1 Mtv1 < B1 3
S P29 17) @) P 2V U]
A2 ‘[‘ <+ B2 A2 t < 82 -
() 16) @) 16) Q
= i R 1" =
L‘
(s) 15) (s) o9 -8
A4 [‘ < B4 A4 t < B4 o
) 14) ©) ~(14) o.
AS ‘I‘ < BS A5 t < 85
7) 13) (7) 13)
As I < < B6 AB —t $ B6
12 12)
A7 m:[= < )87 A7 @-)T: < B7
A8 9 _ (11)Bs 28 (9) (11IBa
t Pin numbers shown on logic symbols are for J and N packages only.
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2640, 2645 ' ‘ pin assignments

OCTAL BUS TRANSCEIVERS/MOS DRIVERS 4.N PACKAGES FH.FN PACKAGES
. , 1 DIR 11 B8 1 DIR 11 B8
® Bidirectional octal bus transceivers for driving ) ’ . 2 A1l 12 B7 2 Al 12 87
. :‘785 d"‘":e‘ 25 o sorios resi 3 A2 |13 B6 3 A2 |13 B6
ports have ohm series resistors so no
external resistors are required 4 A3 14 B85 4 A3 14 _BS
@ Choice of true or inverting logic 5 A4 15 B4 5 A4 15 B4
® 3state outputs B 6 A5 16 B3 6 A5 16 B3
7 A6 17 B2 7 A6 17 B2
typical performance 8 A7 |18 BI 8 A7 | 18 BI
9 A8 19 G Al 19 G
: MAX MAX 10 GND 22 v 13 GIE\SID 22 \G/
TYPE SOURCE SINK’ cc cc
CURRENT | CURRENT
SN54AS2640 —-12mA 48 mA
SN74AS2640 —15mA 64 mA
SN54AS2645 - 12mA 48 mA
SN74A52645 — 15 mA 64 mA
SN54AS2640 (J,FH) SN74AS2640 (N,FN)

SN54AS2645 (J,FH) SN74AS2645 (N,FN)

ogic symbol’ ‘AS2640 . ogic symbol
logi L ’ logi bolt "AS2645
3 AL oy g L
i)
(@] DIR |3 EN1 [BA] DIR 3 EN1 [BA)
a ﬁqﬂ:z (agl | . genz (asl |
c a1 2, AR 81 (2) (18)
7] t ::I_ A1 —t Vi g B1
iad a2 P2y un @ > 2V 3“7_'
N I: j‘ A2 < B2
g) (4) (16) [— 3
(4) (16)
3 A3 B3 A3 B3
a ol T -
- <+ B4
) ua) o (G)T_ 3(1?»
AS BS
i T T T
7) (13)
A6 B6 A6 B8
= T 1™
(8) (12)
A7 ‘ 87 a7 & ; 87
- T T
19) (9) (11)
A8 B8 a8 oe 88
T T 1 —1
t Pin numbers shown on logic symbols are for J and N packages only.
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8003 togic symbolt pin assignments
DUAL 2-INPUT POSITIVE-NAND GATE 1 & . (3),, | JG.PPACKAGE FH,FN PACKAGE
® Dual version of 'ALS00 1821 ST T ne W e
2A (6) ) 2 1B 2 1A 12 2Y
SN54ALS8003 (JG,FH)  SN74ALS8003 (P,FN) ,g_(7} g 3 1y 3 nc 13 nc
4 GND 4 nc 14 nc
5 2Y 5 18 15 2A
6 2A 6 nc 16 nc
7 28 7 1Y 17 28
8 Vce 8 nc 18 nc
9 nc 19 nc
10 GND | 20 Vgc

]

=

3

o

-

Q

=

T

o

o

Q.

t Pin numbers shown on logic symbols are for JG and P&packages only.
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‘PAL16L8

functional block diagram

FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS & 5—{EN 21 o
D-——-—_-—
32X 64 |—r
® Octal 16-input AND-OR-INVERT
gate array ;'1 P o
pin assignments © > Z’ o.ﬁ» 110
J, N PACKAGES — 2.
101 1 | Z, D-&—4-»—1/0
2 1 12 O
6 16 7 —4—»—1/0
3 1 13 10 b i 7
4 | 14 1/0 7 O-Q—Q-D—- 1o
5 | 15 /O 7
6 | 16 1/0 7 - &—4-p— 110
7 1 17 /O 7
8 | 18 1/0 z, 49— /0
9 I 19 O
10 GND | 20 Vce ‘i, <
"SN54PAL16LSBA (J) SN74PAL16L8A (J,N)
~denotes fused inputs
1
PAI.1 GR4 functional block diagram
3 FIELD-PROGRAMMABLE oF -OlEN2
LOGIC, FIXED-OR ARRAYS CLK e |
- ® Quad 16-input registered AND-OR & 8 =1 - =0 a
- gate array 32X 64 a 1D 2]
(=] \
o . . 8 Q
c pin assignments #
O 8
Q J. N PACKAGEi S ¥ Q
1 CLK ]} 11 OE 8 16 \
Q £ Vi 8
c 2 1 1210 1 / #— ~ b; J) a
S 3 | 1310 4 = \
@ 4 1 14 _Q " 16 —{eN
5 | 15 Q — :)+- ~ +~ v O—ﬁ-’— t/o
6 | 16 Q
7 1 17 Q H o “\ > ve
8 | 18 0O b
7 o—e—<> 110
9 | 19 /0 7/ N
10 _GND| 20 vcc 7 P—a—¢> /o
L4
SNS4PAL16R4A (J) SN74PAL16R4A (J,N) f <o
7/ <
4
7 <
~denotes fused inputs
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PRODUCT GUIDE

. .
PA'J GRG functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS 58 —
CLK cl
v 9 C
i i - & 8 >1 1=0 2V} Q
o Hex 16-input registered AND-OR e P ¢1D V?
gate array
pin assignments —i‘— + e
N\
J, N PACKAGES 8, Q
7 CLK |11 O 8 > e + —\
| 7 ~
2 1 1210 |8, (} a
3 1 13 Q 8 N\
] 8 Q
4 | 14 Q | 5, |
5 | 15_Q 2 1. s - ) I
6 | 16 Q 7 ‘ —
7 1 17 Q N >1
8 | 18 Q 7 v~ 1o
9 1 19 VO .
10 GND {20 V¢ 7 <4 /o
21 .
SNS4PAL16R6A (J) SN74PAL16R6A (J,N) ', :
7 B
~denotes fused inputs
, 3
PAI.1 ERB functional block diagram
FIELD-PROGRAMMABLE GE - EN2 %
LOGIC, FIXED-OR ARRAYS CLK c1 -5
® Octal 16-input registered AND-OR a2 : & [+ > {m =0 29/ e 0
— -
gate array 8 é . a T
pin assignments N 3
) ) °| 8
J, N PACKAGES . 7
17 CLK |11 OE — PR~ 8, + e o
7
2 | 12 Q ] b\
3 1 13_a - 8 16 8 + e
4 | 14 Q ~ N
5 | 15 Q 8, ? , e
6 1 16 Q 8 N a
7 1 17_a ~ +
8 | 18 a s ? Y __q
9 19 Q > ‘
N
10 GND |20 Vce - 8 P
- - <
SN54PAL16RS8A (J) SN74PAL16R8A (J,N)
~denotes fused inputs
3-215
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PRODUCT GUIDE

'PAL20L8

functional block diagram

FIELD-PROGRAMMABLE & >1
71N " ob— 0o
LOGIC, FIXED-OR ARRAYS soxea | v
® Octal 20-input AND-OR-INVERT 7 b——o0
gate array : 4
pin assignments > 7 /0
14 20 7
JT, NT PACKAGES | Vi y2
7 7 7 —<4—p>— 1/0
101 13 1 7
2 1 14 |/PRELOAD 6 20 7 o—o—4->—1/0
3 | 15 0 o—— ~ !
4 1 16 10 7 O—a-4-p— /o
5 | 17 10 4
(—&-— 1/0
5 1 18 10 ; Y
7 1 19 1/0
8 | 20 10 17 N ve
9 | 21 10 6
10 | 22 O - <
1M1 1 23 |
~denotes fused inputs
12 GND |24 V¢
SN54PAL20L8A {JT)  SN74PAL20L8A (JT,NT)
[
PAL20R4 functional block diagram
3 FIELD-PROGRAMMABLE _
LOGIC, FIXED-OR ARRAYS OE —OJEn2
OUTCLK >c1
: A m] =
3 ® Quad 20-input registered AND-OR & 8 >1 =0 - a
8- gate array 40 X 64 "I 1D F—\
c R~ 2 e
o) pin assignments 7
-+ 8 Q
o JT, NT PACKAGES > A+ !)
12 20 [\
c 1 OUTCLK {13 ©F : £ /— ~ 8 J) a
a 2 1 14 I/PRELOAD a 4 —\
) 3 1 15 1/0 7 en >t
20
2 1 16 10 3 o 7 vjo—a—e->— 10
5 1 17 _a ’ 7
6 | 18 Q 7 o—e—¢> 1o
7 1 19 Q
7 O—e—4->- 1o
8 1 20 Q / I\ /
9 | 21 )0 5 P |
10 | 22 10 + )\ hid o
] 23 | ? <
12 GND 24 Vcc ,4 D
7—<
SN54PAL20R4A (JT) . SN74PAL20R4A (JTNT)  ~denotes fused inputs
3-216

TEXas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 7526

5




PRODUCT GUIDE

‘PALZORB functional block diagram
FIELD-PROGRAMMABLE OF - EN2
LOGIC, FIXED-OR ARRAYS OUTCLK b C1
-
& 8, 21 {w 1=0 2] Q
) aoxes | S
@ Hex 20-input registered AND-OR 8 a
gate array. -~ ¢
pin assignments 20 ~ + - Q
12 > —\
JT, NT PACKAGES b= 71~ {’ a
1 OUTCLK | 24 V, >
24 Vec .8, —\
2 1 23 | . =2 8 é a
3 | 22 110 7
- N\
4 | 21 Q 2 2 1. 8 ¢ a
5 | 20 Q >* o
6 | 19 Q 31 _
7 1 18_Q e :
B 1 17_a ”# Vc’—‘ﬁ"‘""—, — /0
9 | 16 Q 7, b <> 140
10 | 15 1/0 7
KB 14 1/PRELOAD 2, <
12 GND 13 OE 6, &
7 -
SNSAPAL20R6A (JT})  SN74PAL20R6A WTNT)  ~ denotes fused inputs.
l. .
PALGRB functional block diagram 3
FIELD-PROGRAMMABLE _
LOGIC, FIXED-OR ARRAYS OE —Cf EN2 ™
QuUTCLK - et o
& >1 0 : a =3
® Octal 20-input registered AND-OR ) 40X 64 =% +‘ID v (O]
gate array. 8 Q g‘:;
pin assignments + —\ =
8, a ]
JT., NT PACKAGES 4 e
1_OUTCLK [ 24 Vec — > L2 8 + 1 .| &
2 | 23 | 7
3 1 22 Q - ) a
2 1 21 a 8 o > ? [
5 1| 220 a a
6 | 19 Q > ?
71 18 Q Y a
8 | 17 Q - ?
9 1 16 Q 8 T h a
10 | 15 Q 7 ’% )
1 1 14 1/PRELOAD )
12 GND 13 OE - <
SNS4PAL20RSA (ST)  SN74PAL20RBA (UTNT) ~ denotes fused inputs.
3-217

TeExas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



w

PRODUCT GUIDE

‘PL839, PL840

FIELD-PROGRAMMABLE
LOGIC ARRAYS

e ‘PL839 — three-state outputs

® ‘PLB40 — open-collector outputs
® Programmable output polarity

pin assignments

J, JT, NT PACKAGES
1 OE1 (13 ©OE2
2 1 14 O
3 1 15 0
4 160
5 |1 17 |
6 18 |
7 1 19 1
8 | 20 |
3 O 21 1
10 O 22
1M1 0 23 |
12 GND | 24 Vece

SN54PL839 (J)
SN54PL840 (I}

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

functional block diagram

OE1
OF2

> &
14, 3'8 X 32
‘.
14 32
[}
14
b—rt—{~

~ denotes fused inputs.

>1
32X6

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

v
-
o
Q
c
(7]
-+ !
(7]
L
Q.
o
nc — no internal connection,
3-218
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PRODUCT GUIDE

1
PAI.R1 9'.8 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS = —
@ Octal 19-input registered AND-OR-INVERT 38 X 64 7, vp———mo
gate array
7 ————o0
pin assignments 7
JT, NT PACKAGES INCLK —————F>0C2 LU L] O-&—4—p—1/0
T 131 1 "1;2 5 | «»—10
2 1D 14 INCLK/PRELOAD 10— 2 1k 1o 7~ >
3 o L Ll Mo - 77 o )
4 1D 16 1/0 ™1 7
5 1/D 17 1/0 7, o-/r4-d—1/0
6 _I/D 18 1/0 == N
7 1D 19_1/0 2 S L 7, O-&—4-»—1/0
8 D_| 20 1/0 — — “«“b— /0
9 1D 21 1/0 o2 1 7 o
10 I/D 22 0 |
T b | 23 1D , : e
12 GND | 24 Vgc
SN54PALR19L8 (JT)  SN74PALR19LS (JT,NT)
1
PALB1BR4 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS oF enz o
© Quad 19-input registered AND-OR OUTCLK - > c1 ]
gate array m) — (= e |
pin assignment 38 g o 8 = $ 29| a (O]
i ] [4 /o
—. -
JT, NT PACKAGES 8, $ aQ g
— e
1 OUTCLK | 13 OE [ =]
2 1D 14 INCLK/PRELOAD 8 $ Q o
3 1D 15 1/0 INCLK————>0C2 L I 8 N o
4 1D 16_1/0 n e # )) a
5 1D 17 _a 1Ip—r——120 e 1 =
EN
6 1/D 18 Q 1 Mo 7, - o
7 _1/D 19 Q " 7
8 1/D 20 Q 7 > o
9 1D 21 1/0 L 7 N
10 1/D 22 1/0 8 7 o-—4> 10
11 1/D 23 1/D > g i N
12 GND 24 Vge l_— b f 7 o o« > 1o
4
SN54PALR19R4 (JT)  SN74PALR19R4 (JT,NT) »>—
' 4[ 4
(4 -
I TeExAas 3219
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PRODUCT GUIDE

‘PALR19R6

FIELD-PROGRAMMABLE

functional block diagram

OE EN2
LOGIC, FIXED-OR ARRAYS oUTCLK p
l-l
® Hex 19-input registered AND-OR 38564 ﬁst_. 1 +,/Dl=o v a
gate array 8 ¢ a
>
pin assignments —\
8 Q
JT, NT PACKAGES INCLK oc2 1 i + —\
1 OUTCLK | 13 OE 41c2 8 a
2 b 12 INCLK/PRELOAD 1—e—z0 1, 7 + -
3 1D 15 1/0 " 7 8, 4, Q
4 1D 16 Q Mo
5 1D 17 _Q M1 & | & e
6 /D 18 Q = N
7 1D 19 Q - 8 ~ EN T
8 I/D 20 Q > 7 < V-« —<¢>——10
9 I/D 21 Q <> "
8 7 <> )
10 1D 22_1j0 o——1~ N
11_1/D 23 I/D 2 <
6,
12 GND 24 Vee <
SN54PALR19R6 (JT)  SN74PALR19R6 (JT,NT)
3 ‘PALR 1 BBB functional block diagram
FIELD-PROGRAMMABLE
‘;U LOGIC, FIXED-OR ARRAYS o )
(=] OUTCLK c1
= o Octal 19-input registered AND-OR 8 >1 1=0 2 Q
c & , v
(2] gate array 8x64 [ /D
-~ o 8, + Q
pin assignments 4
() —
Q
=3 J7, NT PACKAGES INCLK E>o0c2 1, 5 é
% 1 OUTCLK | 13 OF 4ic2 7 h B
1 8
2 1/D 14 INCLK/PRELOAD 1/D—F4—— 2D 1 Can #
3 1D 15 a “ P~ . ) I
4 I/D 16 Q Mo 7 ? —\
5 1/D 17_Q m1 8 a
6 I/D 18 Q 4 {’ —\
7 1D 19 Q = 8 8, + Q
8 1D 20 a —2e I b #* i —\
9 1D 21 Q . 8 + e
10 1/D 2 Q Jo—4—{~ N
11 1/D 23 1/D e
12 GND 24 Vee *
SN54PALR19R8 (JT)  SN74PALR1SR8 (JT,NT)
3-220 I Texas
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PRODUCT GUIDE

. .
PAI.T1 9‘.8 functional block diagram
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS & e
. 3sxes | 7, vo——mmmo
 Octal 19-input latched AND-OR-INVERT >
gate array 7 °
' x
pin assignments
INLE ————0C2 N, i. 7, 1/0
JT, NT PACKAGES tic2 7 7
1
11 13 1 1/0 —~—— 2D 1 7, O-&-4-p—1/0
2 D 14 INLE/PRELOAD " o—~—1~ 7 .
3 1D 15 0 Mo 7 Oo-a]-¢>—1/0
4 1/D 16 1/0 m1
5 1/D 17 1/0 ) D-Q—Q-*—'/O
6 I/D 18 1/0 : =
8 7 /0
7 1/D 19 1/0 |——2;; > ) - Ly O—Q—C—D——
8 1/D 20 1/O 7 o
8 p g
9 I/D 21 1/0 ~ 7 \
10 1/D 22 0 . .
11 1/D 23 /D ‘a <
12 GND 24 Vcge
SNE4PALT19L8 (JT)  SN74PALTIOLS (JT,NT)
. ]
PA'.T1 9H4 functional block diagram 3
FIELD-PROGRAMMABLE
LOGIC, FIXED-OR ARRAYS OF enz
1
® Quad 19-input registered AND-OR ouTCLK 1>C A [\}]
R ) 38 X 64 7 /D
pin assignments —‘\ (D
8 Q
JT, NT PACKAGES > $ ‘6
1 OUTCLK | 13 OE 8 (L h a 3
— ' ,
2 1D 14 INLE/PRELOAD| . docz n | 7 g
3 1D 15 1/0 JU i 7 8, A ) a o
4 1/D 16 _1/0 1/D ==yt 20 1 o.
5 /D 17 Q P—r—1~ en >
6 1/D 18 Q " Mo ' 7, vp—a—e>— 1o
7 /D 19 Q M
8 I/D 20 Q 7, «—> 110
7
9 I1/D 21 1/0 = . -
10 /D 22 1/O > W) T a4 10
11 /D 23 I/D . - N o
12 GND 24 Vco | D—r~—{~ L &>
4‘ -
SNS4PALT19R4 (JT)  SN74PALT19R4 (JT,NT) D
»—&
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PRODUCT GUIDE

apinD 19npoid [N

'PALT1 QRE functional block diagram
FIELD-PROGRAMMABLE i
oF EN2
LOGIC, FIXED-OR ARRAYS OUTCLK p
« Hex 19:input latched AND-OR — =
% |8 >1 1=0 2V Q
gate array 38 X 64 #I/D
_— 8 Q
pin assignments 1 %
JT, NT PACKAGES 8 + Q
1 OUTCLK |13 OF INLE ————Q0c2 D —
2 UD___ |14 INLE/PRELOAD Yo 12 Tic2 8, | + Q
3 1D 15_1/0 o ® BL_,V . N .
4 1D 16 Q 1 o —— {)
5 1I/D 17 Q ™ . h
6 1/D 18 Q 7 J? —
7 /D 19 Q = en 2t
8 1/D 20 aQ = 8 7 v o
9 1I/D 21 Q ’ -
10 _1/D 22 1/0 - ‘ 8, | 7 &> /o
11 1/D 23 1D | 2 ~
12 GND 24 Vge o <
<
SNS4PALTI9R6 (JT)  SN74PALT19R6 (JT,NT)
‘PA I_T1 9“8 functional block diagram
FIELD-PROGRAMMABLE ‘
LOGIC, FIXED-OR ARRAYS OF EN2
OUTCLK ‘ (]
® Octal 19-input tatched AND-OR m s = T=0 2v] a
gate array 38 X 64 A~ +I/D
8 Q
pin assignments >~
—_— Q
JT, NT PACKAGES e Jocz 1, 8 ¢
1 _OUTCLK [13 OEF 1. 7 —\ o
—— " 3
2 1/D 14 INLE/PRELOAD| 1p——pe—1Jsp 1 # +
3 1D 15 Q " o——~ . N a
4 1/D 16 Q Mo 7~ ?
5 I/D 17 Q M1 s o
)
6 I/D 18 Q 7 ¢ —
7 1D 19 Q = e 8, a
2 . ~ 4
8 I/D 20 Q —2e I b o —\
9 iID 21 a . 8, + e
10 1I/D 22 a ~ —\
1 1D 23 I/D o
12 GND 24 Vge #*
SNS4PALT19R8 (JT)  SN74PALT19R8 (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.

TBP14SA10 {"S387) 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.

TBP 188A22 (’3470) This product is no longer in production, it is replaced by TBP28LA22.

TB P185030 (’8288) logic symbolt pin assignments

PROGRAMMABLE READ-ONLY PROM 32X 8 J, N PACKAGES
MEMORIES m 100 ;907
32X8 A Qo 2 Q1 10 A0
d 10) AV 3 Q2 |11 Al
® Threestate outputs AD-}T— 0 AY () B 4 Q3 |12 A2
e Typical address access time al 4) 5 04 |13 A3
a2 02 A0 AV a3
...25ns T 3 Av—ﬂ-—m 6.05 114 A4
¢ Typical power...400 mW A3 (14) A 16) as 7 06 |15 G
M-“—_S)E 4 Avl—0 o6 8 GND| 16 Vcg
G EN Av {9) a7 For chip carrier options and information,

contact the factary,

TBP18SA030 ('8188) togic symbol? pin assignments

PROGRAMMABLE READ-ONLY PROM 32X 8 J.NPACKAGES
MEMORIES (1) L o0 2 o
e 32X8 A Q| > Qo 2 Q1 |10 A0
(19) aol—B o 3 Q2 [11 a1
e Open-collector outputs A0 T 0 A0 B __ a2 2 Q3 |12 A2
o Typical address access time A= ol W __ 5 04 |13 A3
A2 12 Al A a3
...25ns M'—m, 3 oaop—B o 6 05 114 A4
e Typical power . .. 400 mW (18) - AL 6 __ o5 706 |15 G
A ] 4 Aol 1 o 8 GND[16 ve(]
[JRLIE o PN Aol—©® o
For chip carrier options and information,

Product Guide H

contact the factory.

TBP18542 (’3472) This product is no longer in production, it is replaced by TBP28S542.

TBP 185A42 (’8473’ This product is no longer in production, it is replaced by TBP28SA42.

TBP18546 {"S474) this product is no onger in production, it is replaced by TBP28S46.

TBP 183A46 ('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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PRODUCT GUIDE

TB P24s1u logic symbot? pin assignments
PROGRAMMABLE READ-ONLY PROM 256 X 4 J, N PACKAGES
MEMORIES o2 0 " A6 | 9 a3
{6) 2 A5 |10 Q2
e 256X4 Al @ (12) 3 A4 [ 11 Q1
® Three-state outputs A2 m AV T ao 2 A3 |12 Q0
® Typical address access time A3 ———— A_O_ AVi———a1 5 A0 |13 GI
..35ns A4 ::: 7 avp—i a2 6 A1 [14 G2
el sotect ti 0 A5 Avf—9 a3 7 A2 |15 a7
. ijca select time ., .20 ns A6 (1) 8 GND| 16 Voo
e Typical power ... 375 mW A7 18 7
= (14)
32_(1_375 & EN For chip carrier options and information,
Gl-——‘> contact the factory.
TB P 24SA10 logic symbol® pin assignments
J, KA
PROGRAMMABLE READ-ONLY (5' PROM 256 X 4 v
MEMORIES ::’ © 0 2 A5 |10 Q2
* 256Xx4 Az aol—412 o a7 o
e Open-collector outputs Az—t4 Aol M o0 5 A0 | 13 G1
e Typical address access time aa—23 AE AQl—L9 _q; 6 A1 |14 G2
...35ns as—2 AQp—L a3 7 A2 |15 A7
e Typical select time ... 20 ns As—(‘%—A 8 GND| 16 Vcc
® Typical power . . . 375 mW AT— —1-
ve pow m G2 (14) |> & For chip carrier options and information,
3 &1 03) N EN contact the factory,
v
-
(=]
Q
c
(7]
—
=
—_—
Q
@
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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’
TBP24S41 ( 8476) logic symbolt pin assignments
PROGRAMMABLE READ-ONLY PROM 1024 X 4 J. N PACKAGES
MEMORIES (5) 0 1 A6 {10 G2
AQ——22—101
A5 |11 Q3
e 1024 X4 {6) 2
A‘IT 3 A4 12 Q2
o Three-state outputs A2 @) 4 A3 |13 01
e Typical address access time A3 a) AY (14) Q0 5 A0 |14 QO
...40ns A4 2 A 0 AV—&LQ«] 6 Al 15 A9
e Typical select time...20ns f;’ m r 1023 AV :::; Q2 ; ,gf :3 :?
o Typical power .., 475 mW A7 (17) AV Q3 9 GND |18 Voo
aq__ (16} .
aa._ {15) o For chip carrier options and information,
; - contact the factory.
/ g, 0 con act the factory
& (8)
TBP24SA1 ('8477) - logic symbolt pin assignments
PROGRAMMABLE READ-ONLY PROM 1024 X 4 3, N PACKAGES
1 A6 [10 G2
MEMORIES A0 (5 0 2 A5 |11 Q3
e 1024X4 A1 ::: 3 A4 12 a2
e Open-collector outputs A2 @ 4 A3 [13 a1
e Typical address access time A3 (3) Aol _qo 220 {10
. ..40ns MT ;;\ 0 AO {13) a1 6 Al_l15 A9
. . A5 | 1023 5o (12) 7_A2_ |16 A8
e Typical select time .. .20 ns ™ (1) an az 8 G1 |17 A7
e Typical power . .. 475 mW ar—tn | AQf———a3 S GND |18 Voo
A8 {16)
{15) For chip carrier options and information,
‘_‘ (10) S contact the factory.
ST R
Gt ‘ ()]
2
=
TBP24S81 ('S454) togic symbolt . pin sssignments o
]
M X 3, N PACKAGES
PROGRAMMABLE READ-ONLY & |, PROM 2048 X 4 e T T g
MEMORIES - A—S 2 A5 |11 a3 =]
e 2048X4 A= 3 a4 |12 7 o
A2 4 A3 |13 a1 =
o Three-state outputs (4) o
A3 14) 5 A0 |14 Q0
e Typical address access time As 3) A TQO 5 A1 |15 A9
...45ns A5 :f: A e AV —@ 7 A2 |16 a8
e Typical select time ... 20 ns _('l—ﬁ—— Ag — —111.) 'z 8 A10 |17 A7
e Typical power .., 625 mW MHT—‘ AV 9 GND| 18 Vcd
A8 {15) : For chip carrier optionsand information,
f X e —
(8) contact the factory.
A10—————{10)
-9 DNJey
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 symbolt pin assignments

PROGRAMMABLE READ;ONLV PROM 2048 X 4 J, N PACKAGES
MEMORIES AC {5) | 0+, 1 A6 |10 G-
e 2048X4 PR ; A: :; 223
(7) A
] :pencrll::toroutputs :; W A o1
o ical address access time —d
P Pl AQ {14) § A0 |14 QO
...45ns (2 0 AO 13) a1 6 A1 |15 A9
e Typical select time . . . 20 ns :: n | ¢2 26 Py TP 7 A2 |16 A8
e Typical power ., .. 625 mW 17 | (1) 8 _A10117 A7
ypieare A7 :w; ‘ AQp———a3 9 GNDJ 18 Vcd
A9 (15) For chip carrier options and information,
A10 (8) 10 contact the factory.
e
g E EN

TBPZB |_22 logic symbol? pin assignments

LOW-POWER PROGRAMMABLE PROM 256 X 8 J, N PACKAGES
READ-ONLY MEMORIES Prmsl 0 6) 140 111 a4
* 2568 N w— O T YRR
e Three-state outputs Az Av (8)
a3-t4) AV Q2 4 A3 [14 a7
® Typical address access time 5) AL apl—t2 5 A4 |15 1
A4 ———— =5 (1) G
...45ns A5 an . AV a4 6 Q0 |16 G2
® Typical select time ... 20 ns Ac_118) AY Eqs 7 0Ot 117 A5
" T (13) 8 Q2 |18 A6
® Typical power . ..375 mW a7-9 | AV
=, 016 z avl o 9 a3 [19 A7
g:ﬁ & IEN 10 GND |20 Vg
U For chip carrier options and information,
3 contact the factory.
Q.
c
2 T B P 28 LAZ 2 logic symbolt pin assignments
m LOW-POWER PROGRAMMABLE PROM 256 X 8 J. N PACKAGES
€ ° | READ-ONLY MEMORIES a0t lo 140 111 04
a (2 a8 __qo 2 Al _[12 G5
o e 256X8 Al o 3 A2 |13 Q6
® (3) AQp———oa
e Open-collectar outputs A2 ———of (8} 4 A3 |14 Q
A3t4 AQ Q2 =
® Typical address access time 5) A aoh—OL a3 § A4 |15 Gi
A4 5 ) 6 00 |16 G2
...45ns ast12 AQ a4
® Typical select time ... 20 ns A _118) | aop2_ o5 ; 2; :; 2‘:
e Typical power . ., 375 mW 7 as) | 7 AQ :::: a6 9 Q3 |19 A7
o8 N N AQ o7 10 GND |20 Voo
FOLLIN W |
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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TBP28L42 logic symbol . pin assignments

LOW-POWER PROGRAMMABLE " FROMS12X 8 e
1
READ-ONLY MEMORIES a0~ 0 ATh—8__ o T2 o
o 512X8 2; @) A2 a1 3 A2 |13 Ge
® Three-state outputs A3l AV :8) Q2 4 A3 [14 a7
e  Typical address access time (5) 0. AV R 5 A4 115G
A4 AeTi (1) 6-Q0 |16 As
55 ns (16) 511 A V| [o1]
e . A5 AT 12 7. 01 |17 A6
e  Typical select time...25ns A6 a7 AV (13) a6 8 a2 |18 A7
. Typical power ... 275 mW A7--"—m—- AT (14) a7 9 Q3 |19 A8
A8 (lw: 8 10 GND|20 Vgc
= (15
G_—B‘ EN For chip carrier options and inforrmation,

contact the factory,

[}
2
=
O
-
Q
>
=
(=]
t o)
o

t Pin numbers shown on logic symbols are for J and N packages only.
ne — no internal connection.
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TBP28L45 logic symbol? pin assignments
TBP28l46 PROM 512X 8 J, N PACKAGES
A0 (8) 0 1 A7 |13 Q3
LOW-POWER PROGRAMMABLE a1t A—2 o0 2 A6 |14 04
READ-ONLY MEMORIES A28 a9 g 3 A5 |15 Q5
(5) a1 4 A4 |16 Q6
A3 A Vi—————aQ2
e 512X8 Ad {4) A_Q_ AY {13) 5 A3 [17 Q1
® Three-state outputs : a2 511 Avi—08 o4 6 A2 |18 G2
e  Typical address access time ap_ (2 AT {15) 7 Al _[19 G3
o avfie—s  Daied
. Typical select time ., .25 ns A8 ((22::,’ 8 Ay L Q7 o a1 22 no
e  Typical power...275 mW GA-m.'_b Y o T
g:_—"m, EN 12 GND[ 24 vee
G1 (20) I~ For chip carrier options and information,
: contact the factory,
TB P28l85A togic ;ymbolf pin assignments
TBP28L86A PROM 1024 X 8 . N PACKAGES
08l 0 1 A7 13 a3
LOW-POWER PROGRAMMABLE 2_A6 114 Q4
adn Agl—& a0
READ-ONLY MEMORIES 3 A5 115 Q5
A28 | AV uo g
e 1024 X8 _s ] |01 4 A4 {16 Q6
AS—a AV o2 5 A3 |17 07
® Three-state outputs Ad—)— A 0 AY L_Q3 6 A2 |18 G2
e Typical address access time AS—%:,—— ¢ Aoz AT |04 s 7 A1 |19 G3
...65ns AG——(;)—— . AV |_0S)__ o5 g8 A0 |20 Gt
3 ® Typical select time ... 30 ns 7T AV‘—%OG 9 Q0 |21 G4
e Typical power,..275 mW AB—————— AVE———a7 10 a 22 A9
ae-t22 14 11_Q2 |23 A8
o Gat2U I & 12 GND |24 Vc¢
- (19)
o GaT en For chip carrier options and information,
Q G2 contact the factory.
c G120 i
(2]
~+
’
@ | TBP28L86 ('LS478) mhis product is no longer in production, it is replaced by TBP28LSGA.
[ B
-
Q.
®
* Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection. :
3-228
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PRODUCT GUIDE

TBPZ B I. 1 6 5 logic symbolt pin assignments

J, N PACKAGES
LOW-POWER PROGRAMMABLE ) PROM 2048 X 8 1 A7 J13 Q3
8
READ-ONLY MEMORIES A0 :7) 03 7 a6 _|1a Qa
e 2048X8 Al (9) 3 A5 [15 @5
. a2 18 AV——— 4 A4 |16 Q6
e Three-state outputs A3 (5) A7 {10) Q1 5 A3 |17 Q7
e Typical address access time T agp—u o, 5 a2 |18 G2
.. .66ns ) [0 AV ::i: a3 7 a1 19 G3
e Typical select time ... 30 ns 2) 2047 A Q4 8 A0 |20 Gt
. A8 (15) 9 a0 |21 _At0
o Typical power. ..350 mW (i} AVF——0s5
A= ] Agp—1E g 10 a1 |22 A9
A8 23 agb—1n o 11 02 |23 Ag
A9 12 GND|24 Vg
PeT il 1%
63 (19) T : For chip carrier options and information,
a2 {18) EN contact the factory.
\ & (20) |

TBPZB |.166 logic symbolt pin assignments

J, N PACKAGES
LOW-POWER PROGRAMMABLE PROM 2048 X 8 1 A7 13 Q3
READ-ONLY MEMORIES Ao—::—:—-‘o‘ 2 A6 |14 04
Al ————— . 3 A5 15 Q5
® 2048 X8 a2 6) AV 9) Qo YSRETET
® Three-state outputs a3 Ay {10 oy s a3 119 a7
e Typical address access time PV A1 o, 5 Az |18 G2
...85ns 2513 A0 AY| ::i' Q3 7 A1 |19 63
e Typical select time . .. 30 ns g2 ¢ A 2047 AT |14 _ 8 A0 [20 &1
e Typical power . .. 350 mW a7 AV ::2 Q5 9 Q0 121 Alo
(23) AVP—> 05 10 Q1 22 A9
AB— PXv4 ML) N 11 02 [23 A8 o
A9 0 12 GND[24 vce :E
A10 10 35
63 {19) 5 For chip carrier options and information, (D
) G2 {18) EN contact the factory.
51020 N ]
=]
T
(=]
ful
[«
t Pin numbers shown on logic symbols are for J and N packages only.
n¢ — no internal connection,
Texas 3-229
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TBP28342 logic symbol® pin agsignments
PROGRAMMABLE READ-ONLY PROM 512X 8 4, NPACKAGES
MEMORIES a0 1o ®) 1 A0 |11 a4
a2 AVF————ao 2 A1 |12 Q5
e 512X8 NS A— o 3 A2 [13 @6
o Three-state outputs o] {__ (8 4 A3 |12 a7
Az_4 AVF———a2
® Typical address access time a5 A0 AV 9O a3 5 A4 |15 G
...35ns 116! 511 A1 04 6 Q0 |16 A5
. ) A5 ———] (12) 7 a1_|171_Ae
e Typical select time , .. 20 ns A6 17) AV Qs
. T AT (13) a6 8 02 |18 A7
e Typical power...500 mW AT —l
(14) 9 Q3 |19 A8
ag 19 AV————a7
_T 8 10 GND| 20 V¢l
¢ EN For chip carrier options and information,
contact the factory.
he
-
(=]
Q.
c
O
[l
L
Q.
o
t Pin numbers shown on logic symbols are for J and N packages only.
nc — no internat connection,
3-230 Texas
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TBP28SA42 logic symbol® pin assignments
PROGRAMMABLE READ-ONLY PROM512X 8 J. N PACKAGES
1 _AD |11 Q4
MEMORIES (1)
a——1° AO}18 oo 2 A1l |12 a5
e 512X8 Al (3) AD n a1 3_A2 |13 Qs
e Open-collector outputs A2 @) A (8) a2 4 A3 [14 a7
o Typical address access time A3 5) o AQ (9) a2 5 A4 |15 G
a5 A4 A 1) 6 a0 |16 A5
=« =38 05 (16) 511 AQ Q4
) . AS 12) 7 Qi _[17_A6
e Typical select time ... 20 ns (17) AL Q5
h A6 ol 13 8 a2 [18 A7 )
e Typical power . .. 500 mW A7 _118) AQ 4 Q6 9 a3 |19 A8
as19 1 A Q7 10 GND| 20 vl
518
G—_B EN For chip carrier options and information,
contact the factory.
TBP28845 logic symbot? _pin assignments
PROM X8
TBPZBS46 AO—(E,————‘ 0 512 J, N PACKAGES
o © 1_A7 [13 Q3
PROGRAMMABLE READ-ONLY Al o AV o Qo 2 A6 |14 Q4
MEMORIES A2— ] Av-——““ a1 3 A5 |15 05
o 512X8 A3—‘———— o AVpF——— 4 A4 16 Q6
Py — Ag AVp—2 o3 - 5 A3 |17 07
® Three-state outputs a5 (3) AV 14 o4 s A2 |18 G2
e Typica! address access time A6 (2) AV‘——(-& Qs 7 Al {19 G3
...35ns A7(“'_ A8 o6 8 A0 |20 Gt
e Typical select time ... 20 ns AS%— 8 AT —ﬂl—(ﬂ 9 Q0 |21 G4
e Typical power . .. 500 mW G“WB' & . 10 o1 122 ne
63— 11 Q2 [23 A8
gz 118! EN 12 GND|24 Vce
61% For chip carrier optio’ns and information, ,g
contact the factory. - —
=]
TBP28$ A46 logic symbott pin assignments e
PROM 512X 8 J, NPACKAGES g
a0 8 o 1_A7_|13 a3 -
PROGRAMMABLE READ-ONLY @ (@ 2 A6 |12 a4
P\ P L A— AQp——— (=]
MEMORIES A28 aolto 3 A5 [15 @5 s
e 512X8 (5) an 4 a1 |16 a6 0.
A3 ————— AQL—— a2 Q
o Open-collector outputs (4) 0 (13) 5 A3 |17_Q7
. . A4 AEﬁ AQp——a3 6 A2 18 G2
® Typical address access time {3) {14)
AS—(Z)— AQ——UE)—(M 7 Al 19 _G3
... 35ns As— o — AQl—— g5 8 A0_|20 Gt
® Typical select time ... 20 ns A7-—1-——-— AQ —-—&06 9 Q0 |21 Ga
. 2.
e Typical power . .. 500 mW agt23 8 AO 47)—(]7 10 Q1 |22 ne
TP o pry 11 a2 |23 A8
G3L‘ 12 GND| 24 V(|
G218 EN
- {200 For chip carrier options and information,
G1 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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NSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



PRODUCT GUIDE

TBPZBSBSA logic symbot? pin assignments
J, NPACKAGES
PROGRAMMABLE READ-ONLY ® PROM 1024 X 8 7 115 o3
MEMORIES A—c @ 2 A6 |14 04
MT AV TQ" 3 A5 |15 Q5
e 1024X8 AzT Av‘——“-“—cn a_As_ |16 06
Three-state outputs ST ‘ AV TQZ 5 A3 J17 Q7
®  Typical address access time A4 @ | LAl AVT 6§ A2 |18 G2
35 AS 1023 AY}——"1-as4 7_Al 19 G3
-+ 350 ) e {2) AY s) 8 A0 [20 G
®  Typical select time... 20 ns P AT {16) 9 ao |21 Ca
e  Typical power .. .550 mW A8 (23) Ay {17) a7 10 Q1 {22 A9
Ag—{22) 9 11_Q2 |23 a8
Ga (21) I~ & 12 GNOD| 24 vcqg
GJL‘ EN For chip carrier options and information,
(18) contact the factory.
G2
1 {20) E
’
TBP28S86 ('S478) .
TBP28586-60 These products are no longer in production. They are rep d by TBP28S86A and TBP28SB6A-50.
TB PZBSSGA logic symbol? pin assignments
3 J. N PACKAGES
PROGRAMMABLE READ-ONLY . . PROM 1024 X 8 T A7 |13 a3
MEMORIES ao—8__to 2 A6 | 1s a4
o) a2 Agb—L 0o 3 AS 115 Q5
=] (6) (10 a4 A4 |16 Q6
(o] e 1024X8 A= AV o
a A3 Ay a2 5 A3 [17 Q7
c , ®  Three-state outputs A4 {4) 0 AT {13} Q3 6 A2 {18 G2
o . Typical address access time AS (3) LA;O—ZE AT {14) as 7 A1l 19 G3
3 ...35ns PO — S I 8 A0 |20 G1
m ®  Typical select time ... 20 ns a0 ISvi 06 g 12 g? :; i;
c e Typical power ... 550 mw as—23__| JvZ S B = T s
a at22 |, 1 92 2
A= ] 12 GND| 24 vcd
o Ga2U N -
(19) For chip carrier options and information,
G ZE EN contact the factory.
3] 20}~
[l
TBP28SA86 ('S479) :
TBP 288A86'60 -These products are no longer in p They are d 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 a3
MEMORIES a1 ] AQ—@ o 2 A6 |14 Q4
X8 A28 ] Aol—te o, 3 A5 |15 Qs
e 102 ) Aol o 2 A4 |16 Q6
3 Open-collector outputs 3__(4T'—'7 13) 5 A3 |17 Q7
. Typical address access time A4 0 A Q a3 6 A2 18 G2
(3) A (14)
35 ns . A — 1 1023 AQp— g4 T A1 |19 63
oo ) A= ] Aol o5 8 A0 |20 G1
(] Typical select time .. .20 ns A7 AQ :'IE) a6 s 0o |21 Ga
e  Typical power . ..550 mW ag_\23)__ Aol o 10 Q1 |22 A9
AQL 9 11 Q2 23 A8
Ga 20 INF T 12 GND| 24 vcd
19)
G3 zw' EN For chip carrier options and information,
GZT contact the factory.
G1—22L g

TBP288155 logic symbolt pin assignments

TBP28S166 ‘ ENFACKAGES
@ PROM 2048 X 8 T a7 T13 o3
PROGRAMMABLE READ-ONLY Ae———1) 2 A6 114 04
MEMORIES Al —— (9) 3 A5 |15 Q5
A28 AV‘—';;——QO 4 A4 |16 Q6
e 2048X8 A3 ((i” ’:g o ‘:2 5 A3 |17 a7
e Three-state outputs Al (13) 6 A2 |18 G2
. ) a5 13! La 0 AV‘-—‘-M—‘-—- 3 7 A1 |19 63
® Typical select time ... 15 ns A6 (2) 2047 AY ————15 Q4 8 A0 |20 G1
A7 (1) A Y| —-Los 9 Q0 |21 _A10
{23) AT a8 Q6 10 Q1 |22 A9 Q
A: (22) AT L _an Q7 11 Q2 |23 A b
A9 —a —
Ato_2D 10) 12 GND| 24 Ve 5
a3 s} & For chip carrier optionsand information, o
G2 (18) EN contact the factory. -
& 20) PN (]
=
T
TYPICAL | GUARANTEED o
TYPICAL B
PACKAGE ADDRESS MAXIMUM o
TYPE POWER
. ROW SPACING ACCESS ACCESS
DISSIPATION
TIME TIME
TBP28S165 7.62 mm {0.300 in.) 25 ns 550 mW
TBP28S166 15,24 mm (0.600 in.) 35 ns 650 mW
1 Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection,
TExas 3-233
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EXPLANATICN 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 logic. 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
symbdls. The shape of the symbols is not significant. As shown in Figure 1, genera)l 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.

All 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
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EXPLANATION OF NEW LOGIC SYMBOLS

OQUTLINE ~-GENERAL QUALIFYING
A\ / SYMBOL i

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-control block is an input to each of the elements below the common-control block.

COMMON-CONTROL BLOCK

) —
- a—
[=]
Q 1 C b B
o - |
2 = —
3 c— | ¢
o
=X 4 L

pr—— — S
» d
FIGURE 2 — ILLUSTRATION OF COMMON- CONTROL BLOCK
4-6 I TExas
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EXPLANATION OF NEW LOGIC SYMBOLS

3.1

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.

2

COMMON-OUTPUT b= | N

ELEMENT ~ b—or ,
(must, like other el , c g L‘ >o—-1F
have a qualifying symbol to

denote its logic function).

FIGURE 3 — ILLUSTIIRATION 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 |1 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 negétion 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, O = 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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4.8

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. SN74L518
X/Y Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). SN74LS347
MUX Multiplexer/data selector. SN74150
DMUX or DX Demultiplexer. SN74138
z Adder. SN741L.5385
P-a Subtracter. SN741L5385
CPG Look-ahead carry generator. SN74182
T Multiplier. SN74LS384
comp Magnitude comparator. SN74L5682
ALU Arithmetic logic unit, SN74LS381
e Retriggerable monostable. SN74L5422
1 Non-retriggerable monostable (one-shot). SN74121
_,.51_ Astable element. Showing waveform is optional. SN74LS320
J'!\E;FL Synchronously starting astable. SN74L5624
_,9},_ Astable element that stops with a completed pulse. *
SRGm Shift register. m = number of bits. SN74LS595
CTRm Counter. m = number of bits; cycle length = 2M, SN54LS590
CTRDIVm Counter with cycle length = m. SN741L5668
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. SN74LS222
=0 Element powers up cleared to O state. SN74AS877
(¥ Highly complex function; ‘gray box’’ symbol with limited detail SN74L5608

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 OUTPUTS

i [py H4ATTATA

Logic negation at input. External O 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. .
POLARITY

POSITIVE NEGATIVE
LOGIC LOGIC INDICATION
. 1 0
2::;;"'0 not used
i | I
. 0 1 H
active not used not used I
on L
indicated _-,— 1 o —I_ __l_ H
transition 0 . 1 L

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

N

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

Internal input (virtual input). It 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
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

Logic Symbols

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.

TExAs
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TABLE Il — 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,

——l_n" Bi-threshold input (input with hysteresis)

NPN open-collector or similar output that can supply a relatively +

Q}— low-impedance L level when not turned off. Requires external i

pull-up. Capable of positive-logic wired-AND connection.

Q' Passive-pull-up output is similar to NPN open-collector output but {
is suplemented with a built-in passive puli-up.

\

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

o 4+

6' Passive-pull-down output is similar to NPN open-emitter output but
is supplemented with a built-in passive pull-down.

VI—— 3-state output

[>'—‘ . Output with more than usual output capability (symbol is oriented in the direction
of signal flow).

——|EN 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 togic states and at external
high-impedance state, and all other outputs (e.g., totem-poles) are at the
internal O-state.

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

S
R

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

Data input to a storage element equivalent to: -d

T
s
+

¢ 4

—-l +m —‘—m Counting up (down) inputs, m = 1, 2, 3etc. If m = 1, it is usually not shown,

r —° Co

o) i Binary grouping. m is highest power of 2.

«Q ' im

(7]

'm ICT =15 The contents-setting input, when active, causes the content of a register to take

< on the indicated value.

g_ CT=9 I'— The content output is active if the content of the register is as indicated.

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

’ X:
e.g., The paired expander inputs of SN7450. xq]E

“r |— Fixed-state output always stands at its internal 1 state. For example, see SN74185.
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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, large identical elements that are subdivided into smaller elements
may each be represented by an unsubdivided outline. The SN54L.S440 symbol illustrates this principle.

Symbols Inside the Qutline

Table 11l 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] .

Texas
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4.1

>
)

sjoquiAg 21601 E

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. 1t 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 V, OR

4.5 N, Negate, (Exclusive OR)

4.6 Z, Interconnection

4.7 C, Control

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

410 M, Mode

4.1 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 |EC 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.

TeExas
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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
¢ 1;_ EE & Cg

FIGURE 4 — G DEPENDENCY BETWEEN INPUTS

1]
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.

-

o = T

FIGURE 5 — G DEPENDENCY BETWEEN OUTPUTS AND INPUTS

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.

]
A
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.

If 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 G-1- a >1
b—G1 = b
[ 1 ¢

FIGURE 7 — OR'ED AFFECTING INPUTS

i}

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

g 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
0 12.

< :

3 If the labels denoting the functions of affected inputs or outputs must be numbers, {(e.g., outputs
g 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. '
TEXAS
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a @ a 1
b Ga = b G1
[ ™ [ Kl

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

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

. 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 Vim 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 symbo! 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.

0
: 0
— - b - 2
aAE\H l-l:c = I: = [5" £
- -_— c - >
a a— ¢ (/5]
‘ 02
1fa=0, thenc=b 8’
Ifa=1, thenc=h -
FIGURE 10 — N (NEGATE) (X-OR) DEPENDENCY
Texas
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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. )

4.6 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.
,__[21 _;I_b = a [ ] b where —l l— = “‘I>_
E Z}— a = - a where ‘m—q— = _4__
fd = =
a—ei I —_
h:EZ_Z_ 2p—c =
FIGURE 11 — Z (INTERCONNECTION) DEPENDENCY
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4.7 C (Control) Dependency
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.

a c1 2~
b—1D b—as

rs..
R

. _ _ —
a—{C1 a—G1 a s
b—c2 = biC2 = b n
c—}1,20 c—{20 4 R

— — b o
Note AND relationship of aand b
-a—{G1 a % —_
b—1,20 = b &ls
c—pC2 c LBz R
-
a—1,20 a & [>1 -
b—1,2D = . % &
¢— G1 c &l np
d~l C2 d -

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

FIGURE 12 — C (CONTROL) DEPENDENCY

£

(=}

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally -g

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 Crm are disabled and have no effect on the @D

function of the element. ' 2

2]

(@)

4.8 S (Set) and R (Reset) Dependencies -l
. The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the

letter R.
Texas
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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 O
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 Rla @
s s a 0 0| nc nc
0 1]0 1
R—R o—a |1 0f1 0
1 1]? 2

CASE 2
s a S R|la a
$1 1 0 0]nc nc
0 110 1
R—R 1p—a |1 0|1 0
1 1 1 0

CASE 3
s S R|a a
S 1 a 0 0 |nc nc
0 1 0o 1
R—R1 io—a (1 01 O
1 1 0 1

CASE 4
s S R|a a
s1 1 a 0 O |nc nc
0 110 1
R—iR2 2p—q [' O|1 O
1 1 1 1

CASE 5
s R|la a

—] —

S 51 2 a 0 O] nc nc
0 1|0 1
R—Jp2  tb—ia |1 o1 o
1 1]0 O

0 = external 0 state
nc = no change

1 = external 1 state
? = unspecified

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

The symbol 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 Iai)eled 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
1v |t
3 EN1 1fa=0,bisdisabled and d = ¢
d Ifa=1,cisdisabledandd = b
N vl

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 O 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 H
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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 control (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, c = 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 6n|y in mode 1

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

functions as a pulse-triggered flip-flop. See a—{m
Section 5. When input a = 0, the device is b2 —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 0.

In Figure 19 inputs aand b are binary weighted
to generate the numbers 0, 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 O 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 output 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

a M1 1CT=9 b
1 ]
| ]
] !
o I

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

a—|M1 1CT=15 b
1cT=0
' [}
1 1
1 ]
) |

FIGURE 18 — DETERMINING AN QUTPUT'S

FUNCTION
o 0T an
: 1}M CE o
c—Ina '
oM 2.4/3.5}—1

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! 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 dependehcy 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.

2 —]a1 a —JENt
b—{A2 b —]EN2
[ A3 = ¢ —1EN3 *
d—Ica d —-Ea
| e |
e f e 1401 f
8s—_____ b A0~ 2
4D
9 . 2 h
e
a0

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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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
}A
3

€1

] C
A1D AV

ale

|11 ]

T

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 O-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 ¢ outputs atexternal high impedance,
no change in internal logic state.

Other outputs at internal O 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 >
R !
ESET R itwouldtoS=0,R =1 No effect 2]
Affected output reacts as o
SET . —
§ itwould to S = 1,R =0 No effect >
OR v Imposes 1 state Permits action —t
Interconnection 2 Imposes 1 state Imposes 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 Inside The Outline", see 3.1.
T 4-23
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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 asynchrondus 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, or S 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.

M —Jio
]
c1 -
—I Gm l— T tz |—
1 t —1
L4 2D B
TRANSPARENT 1/2 SN7475
LATCHES
r=—-1
| ! b - —u |
c —1D -t C1
m L - —1K N
1 1 R R
Lo__d
EDGE-TRIGGERED 1/2 SN7474 1/2 SN74L.S107
r=—" g
| ' —ahis - - S
Cm = - — —¢
—c1 —1K _K
) | —alig P— R
| R | I A
PULSE-TRIGGERED SN74L71 1/2 SN74107
= =5 S
[ = - v
—+Cmﬂ|—' . —>C1 L
— 1K =
] — S—
Ll —-El' k= R
-=[R
DATA-LOCK-OUT SN74110 1/2 SN74111

FIGURE 22 — FOUR TYPES OF BISTABLE CIRCUITS
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CODERS

The general symbol for a coder or code

converter is shown in Figure 23. X and Y X/Y
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 relatiénships 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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EXPLANATION OF NEW LOGIC SYMBOLS

sjoquAg 21607

4-26

TRUTH TABLE

INPUTS OUTPUTS
c b alg f e d
0 0 0f(0 O O O
0 0 10 0 O 1
0 1 00 0 1 O
0o 1 10 1 1 O
1 0 00 1 0 1
1 0 1|0 O 0 O
1 1 0|0 0 O O
1 1 11 0o o O

FIGURE 24 — AN X/Y CODE CONVERTER

XY
a —1 1/4p—d
b —vq2 23—
c 4 34—t
1

X/acT
1p—d
2 ——t
1 3Ip—t
—2 ] —
—a 5}——n
6 p—i
1

TRUTH TABLE

INPUTS OUTPUTS

c b ali I h g f e d
0 0 0[O0 0000 0O
00 1/0 000 0 0 1
01 00 00 O 0 1 O
0 1 1]/0 0 0 0 1 0 0
1T 0 0(0 0 0 1 0 0 0
10 1/0 0 1 0 00 0
1 100 1 00 00 0
1.1 11 0 0o 0 0 0 0

FIGURE 25 — 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.

0161
1462
—2 21V4
2/31NS

FIGURE 26 - PRODUCING VARIOUS TYPES OF
DEPENDENCIES

X/M X/Y
—1y ot — 04 mo
] 14 = ] 14m
24 21 m2

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.

XIY
0420
1+A1
——— —i1  2tA2
—] e — 3TA3
] 0 P 2 4+A4
] 7 —4 51A5
2 64 A6
74 A7

:

——_—— XIY -"
1 065
—0 }5—5- — 1166
—1 ] = _1 2467
3{cs

1

FIGURE 28 — USE OF THE BINARY GROUPING SYMBOL
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, thg 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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EXPLANATION OF NEW LOGIC SYMBOLS

sjoquAsg 21607 E

4-28

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.
—-[(1/2)[)

it

R
I
l.‘*‘|
| =
1 g !
1 = |
1 Lo
] ]
n

a—Jmi a M1

b— G2 — b 62

¢c—TR12R 1R
N2 2

FIGURE 29 — INPUT LABELS .
—[m/zn
‘E 12,34,5+/1,234,6-

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 labels 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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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 E
adjacent to the output line. See Figure 31. -ﬂl’__-

If an output needs several different sets of

labels that represent alternative functions

{e.q., 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.
i

If a set of labels of an output not containing a

solidus contains the identifying number of an a—m1 Fcr-encT-15—b a—Im1 Ter-ale-t
affecting Mm input standing at its internal 0 = 1CT=15

state, this set of labels has no effect on that

output. a~P1 et/ c1=1i|rr-b - 1
Labels may be factored using algebraic TTeTTTT o . T
techniques. FIGURE 32 — OUTPUT LABELS

(1/2)3 pb—— 1,3/2,3]——

1
w
E,

1
|
2]

ol
e a
o oy
u‘q
o

D

—_—— _:. __________ m—————— - »
1234(5CT=9/5CT=0) — = 1,2,34,5CT =9/1,234,5CT = D]— ©
e ———— e e -‘E?
FIGURE 33 — FACTORING OUTPUT LABELS >
72]
If you have questions on this Explanation IEEE Standards may be purchased from: -9
of New Logic Symbols, please contact: o
. Institute of Electrical and Electronics Engineers, Inc. Q
F.A. Mann MS 49 1 345 East 47th Street -l
Texas Instruments Incorporated ' New York, N.Y. 10017
P.O. Box 225012
Daltas, 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
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INSTRUMENTS' 4-29

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



Logic Symbols

4-30



The TTL Data Book
. Volume 1

General Information

 Functional Index

 Logic Symbols

Mechanical Data ﬂ

5-1



Mechanical Data

o

5-2



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 explained
in the following example. .

EXAMPLE: SN B54ALS01 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 packages)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 hod of shi is itied by the customer
{with possible additional costs), circuits will be shipped in the most practical carrier. Please contact your Tl sales representanve for the method that wilt

best suit your particular needs.

Dual-in-line (J, 4D, JT, JW, N, NT, NW)

&)l 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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.AL DATA

. 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)

a1l !
]
17_16_15_14_ 13
18 12
19 1
20 10 [ NUMBER Al A2 B1 82 c2
21 9 |TERMINALS | MIN  MAX | MIN MAX | MIN MAX | MIN MAX | MIN  MAX
“22 s 2% 876 902 | 1384 1410 | 780 795 | 1288 1303 | 165 _ 201
A2 (0.345) {0.355) | (0.645) (0.655) | (0.307) (0.313) | (0.507) (0.513) | (0.065) (0.079)
3 ; 2 1130 1156 | 1384 1410 | 1034 1303 | 1288 1303 | 165 201
2 ’ | (0.445) (0.455) | (0545) (0556) | (0.407) (0.513) | (0.507) (0.513) | (0.065) (0.079)
2 6
% 5
2% INDEX CORNER 4
2 _

27 2 1 2 3

1,14 (0.045) 0,64 (0.025)
0,89 (0.035) 0.38 (0.015)
3 CORNERS , 038 (0.015)

& f
% 1;;8%) 3% g_.'g%
(2]
=2
Q
2 '
(1]
2
O
=3
Py ::o (g .055) |
5 e ind |

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)
A N
le B N|
CERAMIC CHIP CARRIERS
B JEDEC
OUTLINE TERMINALS wn Y wax | oY omax
DESIGNATION*
869 909 | 780 009
Msoodcs » (0.342) _ (0.358) | (0.307)  (0.358)
N2 1163 | 1031 1163
Msodce = 10.422) _ (0.458) | (0.406)  (0.458)
1626 1676 | 1268 1422
3 Ms0o4co 4 (0.640) ~ (0.660) | (0495) (0.560)
18,78 19,32 12,58 14,22
MSo04cE 52 0.739)  (0.761) | (0495)  (0.560)
2383 2443 | 126 218
Msoodcr o (0.938)  (0.962) | (0.495)  (0.862)
883 2050 | 126 270
Msoosce 84 (1135)  (1.165) | (0.495)  (1.065)
*All dimensions and notes for the specified JEDEC outline apply.
051(0020) |
0,25 (0.010)
FH (FC) FK (FD)
7] —
i 051 (0.020) ]
0.25 (0.010) %
7
&=
W
5
1,40 (0.055) B
174 (0.045) ] 1,14 (0.045) L
ﬁ g g .89 (0.035)
07 (vozai_.l “_ l )
B 1,27 (0.050) 254 (0.100) 2,03 (0.080)
056 (0.022) . 1,14 (0.045) | 254(0.100) |__ 203 (0.080)
— .89 (0.035) 1,63 (0.064) 1,63 (0.064)
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)

NO.OF A B c — %7 16 & EE 12 = 1
TERMINALS MIN MAX MIN MAX MIN MAX
2 9,70 10,03 8,89 9,04 .08 3,38
(0.382)  (0.395) | (0.350) (0.356) | (0.318)  (0.330) 19 n
28 12,24 1257 11,43 1158 10,62 10,92 .
(0.482)  (0.495) | (0.450)  (0.456) | (0.418)  (0.430) 20 10
4 17,32 17,65 16,51 16,66 15,70 16,00
(0.682)  (0.695) | (0.650)  (0.656) | (0.618)  (0.630) 2 9
52 19,86 20.19 19,05 19,20 18,24 18,54 8 2
(0.782)  (0.795) | (0.750)  (0.756) | (0.718)  (0.730) 22 :
p 2494 2527 | 2413 74728 | 2332 2362 3 v
(0.982) (0.995) | (0.950) (0.956) | (0.918) (0.930) 2
24 6
25 5
S 26 27 28 1 2 3 4
4,78 (0.188)
— — 4_——,06 10.160) —T T Y I
1,14 {0.045) 1,14 (0.045) X 45°—l¢—'
0,63 (0.025) NOM

[e—— 2,41 (0.095) MIN

1,27 {0.050) X 45°
NOM

0,25 (0.010) R
MAX \

= =
(2]
=
o
= =h |
- o [}
Q [
o + 4 [ Lo
——g  1,19(0.047)
Q 081(0032) | F 1 __0.46 (0.018)
S‘ 0,66 (0.026) | 0,36 (0.014)’
3° NOM
— .

ol

#rnom 152 0080 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 50035 |
(eJolo]
IAWAWAWA
0,63 (0.025) R NOM-\
b € 58710310 \PAYAYd
7,370.250)
250 (0Je)ol0]
6,22 (0.245)
~——»]  |e— 1,78 (0.070) MAX 8 PLACES
— 1,27 (0.050) NOM
T—— 1, GLASS
! ! 5,08 (0.200) SEALANT
MAX )
- SEATING PLANE 076 (0.030) MIN
1057 g iy
o 0,356 (0.014) o
8 PLACES 9,355 10.915) 0,58 (0.023)
. >\~ 5,263 (6.008) '4}"7%10—015)‘
8PLACES 8 PLACES
1,6 {0.065)
0,4 (0.015)
4PLACES
c PIN SPACING
2,54 (0.100) T.P.
(See 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.

TEXAS
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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 OODOOG
AWAWLAWANANAN
0,63 (0.025} R NOM _\b
' € .
7,87 (0310 \PAVAVAVAVAVAY]
7,37 (0.290) T
| 7,1 (0.280) ® ® @ ® @ ©®©0
6,22 (0.245)
0} MIN —» 1,78 (0.070) MAX 14 PLACES
o 127 0,51 {0.020} 1 ’e
I T (0.050) NOM ' ! 1 GLass
5,08 (0.200) SEALANT
(| max
w!_ - SEATING PLANE — 0,76 (0,030 MIN
90° 14 PLACES
4 PLACES
il -—He———-g'zg :g'gfg 14 PLACES
0.356 {0.014) R L 38 (04
3(0.008) MIN 254 (0.100)
°.§°,,3Lfc°§§ ! 7.78(0.070) PIN SPACING 2,54 (0.100) T.
4PLACES (See Note a)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

16-PIN J CERAMIC

19,94 (0,785,

g R 19,18 (0.755)
® DOOOROOE
o . VL
= ANOM
o I ¢ 0,63 (0.025) A NOM ~_|

7,87 0.310)
E. ‘_4' 7.37 (0.200]
3 o | EATAvATATATAY

6.22(0.245)
0 oloJeloYofoelo;
U _’1 t‘— 127 (0050 woM 178 (0.070} MAX 16 PLACES

b Bam— |—-LI‘_— GLASS
o 5,08 (0.200) SEALANT
~* 1 wax _ y
[+ 4 - SEATING PLANE
105, 0,51 (0.020) ..{ + 0,76 (0.030} MIN
s MIN 12 PLACES
,—\ 0.356 "LZ;;_’ 3,30 (0.130) 058(0.023) 5 o acEs

5 ",ﬁﬁfeas’ MIN 0,38 (0.015)

0,305 (0.012) MIN
4PLA
CE: 1,27 {0.050)
PIN SPACING 2,54 (0.100) T.P, 0,38 {0.015)
(See Note a)

4 PLACES

4 For memories of 64 bits and up and a few MSI/LS! 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(0975)
l‘“——z's.wu.sm) 'l
OICIOICICICIO)
0,63 {0.025) R NOM
3 ¢
7,87(0310)
7,37 (0.290)
716203001 FYVYY Y PR
522 (0.265) ORROECOOO®
0,51 0.020)
_'I "_4__127 00501 Now 5104 _-‘ r—un (0.070) MAX 20 PLACES
—‘-——— +— GLASS
5,08 (0.200) 47 SEALANT
MAX :
o SEATING PLANE
102 \ 310§ ¥ _,{ | 0,76 (0.030) MIN
20 PLACES MIN 16 PLACES
,J 0,356 (0.014) 0,58 (0.023)
\G"'_‘——o,zm 10.008) 0,305 (0.012) M1 oa (5000 20 PLACES
20PLACES 4PLACES o3 00t
‘ 0,38 (0.015) ' ACES
PIN SPACING 2,54 (0.100) T. P.
(See Note 8}
.ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN JT CERAMIC, 0.300-INCH ROW SPACING

31,8 (1.250) MAX

EE]60CI0000 08
AAAARAANANAANA

0,63 {0.025) R NOM.

¢ t
757 (02901 g
. YAYATATATITATITATATIVAY, a
e 016/610/6/01010/01COIC =
Q
1,27 (0.050) NOM O'SIM(:J '.qnzo) 1,78 (0.070) E
—'1 121 (0. | _.I . )._ o760 030) 24 PLACES oLASS ©
¥ 1 SEALANT L
5,08 (0.200) O
MAX ()
SEATING PLANE ' . E
105 I I-—o,m (0.030) MIN
24 P?.(Xcss 24 PLACES

) 0,58 {0.023)
—-.{ o35 mois) 24 PLACES

ol

24 PLACES

0,356 (0.014) 3,30 (0.130)
"\\a’—‘ﬁ,z_ufm TMIN |’ B

PIN SPACING 2;54 (0.100) T. P.
2,54 (0.100) MAX (See Note a)
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
32,8 (1.290)
313 (1238)
@00 PO
ATAYATATATAYATATATATYATA!
0,63 (0.025) R
NOM P
1 VAV AN AV AVAVAVIVAVAVIVAY
oz fofolelclolololole R I
600 2 0, 142 (0.560)
13,1 (0.515) 1291 (0.075)
- 127 (0050) NOM {7727 (6.050) 1,78 (0.070) MAX 24 PLACES ee|
~GLASS SEALANT ] T 2‘7 0225
ms'T | SEATING PLANE r——
155 aspLaces 178 (0070)
0,30 (0.012) - 051 {0.020 L8 (0180) by aces
0.20 (0.008) "_»5”0_-“2‘"..‘ L 0.71(0028) MIN | 2 ;'4‘(70‘:’;’2)5' :
24 PLACES g:;::gg’ 24 PLACES T2 @060 3 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.

eleq jediueyoay

ol
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MECHARNICAL 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 Ly

mhmhnnnhhﬁhr\:‘l

VER;
INDEX DOT \‘ .

L= Q= g == g == g == gy = 4

r-—_ A_—p‘ — 5,1 {0.200)
pr—————— 0,51 (0. 020) MAX

MIN
‘ = W l_
108° PLANE f l
pak"50° t
3,05 (0.120)

1 90 (o 075) 1,52 {0.060)
-”4-0 25 (0.010) 10z 0080 MmN
NOM 0.53 (0.021)

254 tu 100} T.P. 0,38 10,0151

PIN SPACING

(See Note a)

PINS

DIM ) 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 (0.690) | 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.

Mechanical Data

ol
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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 {eads 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 row-spacing width-7,62
(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 specified, the k is assumed to have 15,24 (0.600} row spacing.
14PIN N PLASTIC |o— 198 (0780)
18,0 (0.710)
) OEOOOE
ATATAYAYAVAYA
2,4 (0.093) R NOM —
¢ GA 7621 025 2,8 {0.110) NOM ~—E<—’-]
10.300 £ 0.010)

e o0 T I
_(ogsuzo:nw) OOOOGOOO

-—f ’4— I 2,0 (0.080) NOM
|-

1,78 (0.070) MAX 14 PLACES

r

= j— } 0,51 (0.020} f
0,25 (0.010} max MIN |
o5 5.08 (0.200) max MY
—— SEATING PLANE
105" ny 0,84 (0.033) MIN

14 PLACES

14PLACES ||, 0282008 B

— 0,457 £ 0,076
(011 : 000 3,17 (0.125) MIN - ors .« 0003
2031081 ] 14 PLACES
{See Notes band c) (0.080 £ 0.020) {See Notesband )

4PLACES PIN SPACING 2,54 (0100} 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 I-— 19,8 (0.780) MAX

PEGOAOOE
TAYAYAYAYAY
¢ 52
7,621 025
— ¢ 4 (0.093) R NOM—~=~1
(03004 00101 * 2'1 fiio) N:t: B
10.250 £ 0.010)
H- 200080 Now 0OOOOOO
—»| |#—1.78 (0.070) MAX 16 PLACES
4 TET
5TT8.020),
H ¥o25 0010 nvom ¥ Min L
508 m.z'oon MAX _§
108%) TING PLA }= 0,84 (0.033) MIN
[] 12 PLACES
16 PLACES 0,2810,08
“*1* 0011+ 0.003 3,97 (0.125) MIN, _.I ._[g:;f; ‘: :‘,:;:'
(S Norsband ) Ao TePLACES
. 0.3870.015) {Soe Notes band ¢)
4 PLACES PIN SPACING 2,54 (0.100) T. P,
Notsa}

ALTERNATE SIDE VIEW
—of |#-1.78 10.070) MAX 16 PLACES

Parts may be supplied in accordance with the 0,51 {0,020} 1
ide vi N 5,08 (0.200 Max g

alternate side view at the option of Tl plants []

located in Europe. In this case, the overall

eleQq |eslueyoapy

0,84 (0.033) MIN

&)

i 16 PLACES
length of the package is 22,1 (0.870) max. |
3,17 (0.125) MIN ~{je- 04571 0,076
{0.018 £ 0.003}
2,41 (0095, 16 PLACES
7,02 (0.040) TN SPACING 254 (0.100) T, 5, (590 Notbandc)
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.

5-12 Texas
: INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



MECHANICAL DATA

N plastic dual-in-line packages {continued)

- 2477 (0975)
20-PIN N PLASTIC l-——m m_w,~————-1
® DOOOEOO
NAANANAANAAN
3 3 240093 R NOM-——B
- 00 0310 2:810.110) NOM ol
VAVAVAVAVAVAV
ooz COOOCEROOOO®
"l l"- {— 2.0 (0.080i NOM —e to—w,n (0.070) MAX 20 PLACES.
g3 0,51(0020)
0250010VNOM ¢ o0 S s N [ 1]
——SEATING PLANE N
f ’1 0,84 {0.033) MIN
‘oor 16 PLACES
0,28 » 0,08 T 0,457 0,076
20 PLACES Fratboem 294 10.155) -~ 10.018 + 0.003) * i
20 PLACES 3.1710.125) 20PLACES
(See Notesb and ¢} 1.68 (0,066
0.2 10.009) PIN SPACING 2554 (0.100) T.P.
apLACES (See Note }
ALTERNATE SIDE VIEW
Parts may be supplied in accordance |@—1.78 10.070) MAX 20 PLACES
with the alternate side view at the op- °v5'N:|“N°2“' | j
tion of Tl plants located in Europe. In 50810200 MAX Ty
this case, the overall length of the ~ "| }'_“‘ (0,033 MIN
package is 26,7 (1.050) max. 20 PLACES
. 0,457 £ 0,076
294 10.155) 1l —0me oo
3,47 10.125) 20 PLACES
1.91 10,075} ——any PIN SPACING 2,54 (0100} T. .
1,02 10.040) (See Note )
aPLACES .
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN NT PLASTIC, 0.300-INCH ROW SPACING

31,8 (1.250) MAX

@@@@..O@. OO

AYATATATATA!
13 € 2,4 (0.093) R NOM—
" a5 28 0310 vow—]
BYAVAYAYAYA Y AVAVAVAVAVAW,
| 72 o ololololololelolololole

0,38 (0.015)
MIN 178 (0.070)

_’l “_0 83 (0.033) 24 PLACES

[ 2,0 (0.080) NOM
"

%18 Mechanical Data

0.25 00100 NOM ¢ o 56 |
MAX
— SEATING PLANE
90° f | b 0.8 (0.033 min
24 PLACES 24 PLACES
_.\‘ 028 £ 0,08 3,17 (0.125) MIN —»| fe—— 0,457 + 0,078
{0.011 £ 0.003) {0.018 + 0.003)
24 PLACES 24 PLACES
2,16 (0.085) MAX —#]
PIN SPACING 2,54 (0.100) T.P.

4 PLACES
(See Note a)
ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

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.

NOTES:
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MECHANICAL DATA

N plastic dual-in-line packages (continued)

24-PIN NW PLASTIC
32,3 (1,290) MAX

eIl OICIOLE)
ANDNNANANNND

2,4 (0.093) R NOM -
2,8 (0.110) NOM
‘ (%

15244 025
{0.600 ¢ 0.010)

14.0 (0.550)
NOM

2,0(0.080) NOM

84
®q

¥
®

@d

VOV TUY
016J0J6J0]0]

[*- 1,78 {0.070) MAX 24 PLACES

0,25 (0.010) NOM
g 025 (0.010)
T § [

T
5,08 (0.200) MAX
- SEATING PLANE ———— |

1305 24 PLACES 0,51 (0.020) MIN |
( 028 ¢ g,oas, e J' 083 (0.033) MIN 3,17 (0.125) MIN
0.011 ¢ 0.00. 24 PLACES L 24 PLACES
24 PLACES 04572 0,076 >/ te— 2,42 (0.095) MAX
{Soe 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 )

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 soider-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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G9ZSL SYX3IL'SYIIvd e 210522 X08 301340 1S0d

SvXd|

SINTNMNAHLISN

§1-§

28PIN N PLASTIC

36,6 (1.440) MAX

B0OEOOEODADODD

CAC A 1

0,28 + 0,08

"\T (0.011 + 0,003)

046:008

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

1,52 {0.060)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

5,08 (0.200) MAX

INDEX )
O
OOOEEOEE®WHBEM®
€ sas02 ¢
{0.600 < 0.010)
0,51 (0.020)
MIN ¥
4
o SEATING PLANE ——c— 13
90°

3,17 (0.125) MIN
| ¢

0,84 (0.033) MIN
1,27+ 051
(0.050 + 0.020)
NOM

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

Mechanical Data
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MECHANICAL DATA

N plastic packages (continued)

40-PIN N PLASTIC
63,1 (2.090) MAX

@ @

e ) e 0 e e o 1 v o o e o e ¥ o ¥t Vo T e ¥

ISR Jf N J U U ) SN U Sy D G O D N O G ) v )

® )

EITHER
INDEX :

3 15,24 + 0,25
(0.600 : 0.010)

0,51 (0.020)
MINF
5,08 (0.200) MAX
3 — SEATING PLANE 14
105" SEATIN ¥ 3.17 (0.125) MIN
90° 0,28 + 0,08 ¥

0,457 + 0,076
o011 °'°°3)-.\T' 0018+ o.ooa)*’r‘ _.l [~ 0.84 (0.033) MIN

PIN SPACING 2,54 (0.100) T.P. f.:; :3&5:
(Ses Note &) 1,52 (0.060) NOM 40 (0

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

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

B MAX

EITHER ‘
INDEX v

J j -

1 —

PIN SPACING 182,54 (6.100)T.P.

(See Note a)
PINS 48 52 64
oM
A x 0,25 (0.010) 15,24.{0.600) | 15,24 (0.600) | 22,86 (0.900)
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.
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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

| 10,2 {0.400) MAX ——uf
INDEX DOT
& € N I
7,62 (0.300) T.P.
OO0 06
6,35+ 0,026
2 | 1,78 (0.070) MAX
0.250 - 0.010) l' 8 PLACES
5,08 (0.200)
MAX

—LSEATlNG PLANE —3

_.{ 0,84 (0.033) MIN

105° GAUGE PLANE 051 7(0 o)
l 0,76 (0.030) T MIN BPLACES

90
8 PLACES

0,00 (0.000) N
3,17 (0.125) ‘.{ l‘ 0,457 - 0,076
0.28 - 0,08 MIN {0,018 - 0.003)
{0.011 - 0.003) 8PLACES
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.

618 Mechanical Data
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TI1 Sales Offices

ALABAMA : Huntsville, 500 Wynn Drive, Suite 514,
Hunesville, 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 Carrwright 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 Clara, 5353 Betsy
Russ Dr., Santa Clara, CA 95054, (408) 980-9000; Woodland
Hﬂ|s7.715|zzo Erwin St., Woodland Hills, CA 91367, (213)
704-7759.

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

CONNECTICUT: Wallingford, 9 Bames Industrial Park
Rd., Ba7mes Industrial Park, Wallingford, CT 06492, (203)
269-0074.

FLORIDA: Ft. Lauderdale, 2765 N.W. 62nd St., Ft.
Lauderdale, FL 33309, (305) 973-8502; Maitland, 260!
Maitland Center Patkway, Maitland, FL 32751, (305)
646-9600; Tamapa, 5010 W. Kennedy Blvd., Suite 101, Tampa,
FL 33609, (813) 870-6420.

GEORGIA: Atlanta, 3300 Northeast Expy., Building 9,
Atlanta, GA JO341, (404) 452-4600.

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

INDIANA: Ft. Wayne, 2020 Inwood Dr., Fe. Wayne, IN
46815, (219) 424-5174; Indianapolis, 2346 S. Lynhurst, Suite
1400, Indianapolis, IN 46241, (317) 248-8555.

10WA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar
Rapids, 1A 52402, (319) 395-9550.

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

MASSACHUSETTS: Waltham, 504 Totten Pond Rd.,
Walcham, MA 02154, (617) 895-9100.

MICHIGAN: Farmington Hills, 33737 W. 12 Mile Rd.,
Farmington Hills, MI 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. West, Clark, N]
07066, (201) 574-9800.

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

NEW YORK: Esst 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, 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: Charloxte, 8 Woodlawn Green,
Woodlawn Rd., Charlotte, NC 28210, {704) 527-0930;
Raleigh, 2809 Highwoods Blvd., 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.

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: Ottawa, 436 McLaten St., Ortawa, Ontario,
Canada, K2POMS, (613) 233-1177; Richmond Hill, 280

Centre St. E., Richmond Hill L4C1B!, Ontario, Canzda
(416) 884- 9l8| St. Laurent, Ville St. 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 Slnu Clara,
CA 95054, (408) 748-2220, Hoxline: (408) 980-0305.
Southern, 17891 Cartwright Rd., Irvine, CA9Z7I1 4
660-8140, Hotline: (714) 660-8164.

GEORGIA: Atlanta, 3300 Northeast Expressway, Building 8,
Adanta, GA 30341, (404) 452-4682, Hotline: (404)
52-4686.

ILLINOIS: Chicago, 515 W. Algonquin Road, Arlington
Heighes, 1L 60005, (312) 640-2909, Hotline: (312) 228-6008.

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

TEXAS: Dallas, 1001 E. Campbell Rd., Richardson, TX
75081, (214) 680-5066, Hotline: (214) 680-5096.

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) 634-9600, (Zlil 849-3451,
(714) 623-1261; Wyle (213) 322-8100, (714) 863-9953;
Sacnmenm. Arrow (916) 925-7456; Wyle (916) 638-5282;

San Diego, Arrow (619) 565-4800; Kierulff (619) 17&11]2
Marshall (619) 578-9600; R. V. Weatherford (619) 695-1700;
Wyle (619) 565-9171; San Francisco Bay Area, Atrow (408)
145.6600; Kierulff (415) 968-6292; Marshall (408) 732-1100;
‘Wyle (408) 727-2500; Santa Barbara, R. V. Weatherford (805)
965-8551.

COLORADO: Arrow (303) 696-1111; Kierulff (30!3
790-4444; Wyle (303) 457-9953.

CONNECTICUT: Arrow (203) 265-7741; Diplomar (203)
797-9674; Kierulff (203) 265-1115; Marshall (203) 265-3822;
Milgray (203} 795-0714.

FLORIDA: Ft. Lauderdale, Arrow (305) 776-7790; Diplomat
(305) 974-9700; Kierulff (305) 652-6950; Trow
(305) 725-1480; Milgray (305) 647-5747; Tampa, Diplomat
(813) 443-4514; Kierulff (813) 576-1966.

GEORGIA: Arrow (404) 449-8252; Kierulff (404) 447.5252;
Marshall (404) 923-5750.

l
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ILLINOIS: Arrow (312) 397-3440; Diplomat (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.

TOWA: Arrow (319) 395-7230.

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

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

MASSACHUSETTS: Arrow (617) 933-8130; Diplomat (617)
935-6611; Kierulff (617) 667-8331; Manhall (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) 561-6888; Hall-Mark (314) 291-5350;
Kierulff (314) 739-0855.

NEW HAMPSHIRE: Arrow (603) 668-6968.

NEW JERSEY: Arrow (201) 575-5300, (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; Marshalt (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) 876-3132, (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) 891-4555, 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)634 1690; Kierulff (503) 641-9150;
Wyle (503) 640-6000.

PENNSYLVANIA: Arrow (412) 856-7000, (215) 928-1800;
General Radio (215) 922-70317.

TEXAS: Austin, Arrow (512) 835-4180; Hall-Mark (512)
258-8848; Kierulff (512) 835-2090; Dallas, Arrow (214)
386-7500; Hall-Mark (214) 341-1147; Intemational
Electronics (214) 233-9323; Kicrulff (214) 343-2400; E! 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: Diplomat (801) 486-4134; Kierlff (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; Ortawa,
CESCO (613) 226-6905; Future (613) 820-8313; ITT
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 90145, (213) 973-257); lrvine, 17891 Cartwright Rd.,
Irvine, CA 92714, (714) 660-1200; Sacramento, 1900 Poin
West Way, Suite 171, Sacramento, CA 95815, (916) 929-1521;
San Diego, 4333 View Ridge Ave., Suite B., San Diego, CA
9123, (14) 278.9600; Sana Clars, $353 Betoy Ross .
Santa Clara, CA 95054, (408) 980-9000; Woodland Hi

21220 Erwin Se., Woodiand Hills, CA 91367, (213) 704- 7759

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

CONNECTICUT: Wallingford, 9 Bamnes Industrial Park
Rd., Barnes 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 Elpy 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. Lynhurst, Suite
J-400, Indianapolis, IN 46241, (317) 248-8555.

1OWA: Cedar Rapids, 373 Collins Rd. NE, Suite 200, Cedar
Rapids, IA 52402, (319) 395-9550.

MARYLAND: Baltimore, | Rutherford PL.,
Rd., Bakimore, 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, M 48018, {313) 553-1500.

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

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

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

NEW MEXICO: Albuguerque, 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, 1 Huntington Quadrangle, Suite 3CI10, P.O. Box
2936, Melville, NY 11747, (516) 454-6600; Poughkeepsie, 385
South Rd., Poughkeepsie, NY 12601, (914) 473-29%00;
Rochester, 1210 Jefferson Rd., Rochester, NY 14623, (716)
414-5400.

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.

7133 Rutherford

‘OREGON: Beaverton, 6700 SW 105¢h 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; D:lln 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, K2POMS8, (613) 233-1177; Richmond Hill, 280 Centre
St. E., Richmond Hill L4C1B}, Ontario, Canada (416)
884.9181; St. Laurent, Ville St. Lavrent 9460 Trans
CanadaJ;{wy. St. Laurent, Quebec, Canada HQSIR? (514]
334.36.

ARGENTINA, Texas Instruments Argentina S.A.1.C.E.:
Esmeralda 130, 15¢th 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; Srh Floor, 418 St.
Kilda Road, Melbourne, Victoria, Australia 3

03 +267-4677; 171 Philip Highway, Elizabeth, Smnh Australia
5112, 08 +255-2066.

AUSTRIA, Texas I Ges.m.b.H.: Industriestrat
B/16, A-2345 Brunn/Gebirge, 2136846110,

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, Marielundvej 46E,
DK-2730 Herlev, Denmark, 2 - 91 74 00.

FINLAND, Texas Instruments Finland OY: PL 56, 00510
Helsinki 51, Finland, (50} 7013133,

NCE, Texas Instruments France: Headquarters and Prod.
Plant, BP 05, 06270 Villeneuve-Loubet, (93) 20-01-01; Paris
Office, BP 67 8-10 Avenue Morane-Saulnier, 78141 Velizy-
Villacoublay, (3) 946-97-12; Lyon Sales Office, L'Oree
D'Ecully, Batiment B, Chemin de la Forestiere, 69130 Ecully,
(7) 833-04-40; Srrasbourg Sales Office, Le Sebastopol 3, Quai
Kleber, 67055 Strasbourg Cedex, (88) 22-12-66; Rennes, 23-25
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,
Noil]v;’gradns—l% Rue Paradis, 13006 Marseille, (91) .
37-25.30.
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GERMANY, Texas Instruments Deutschland GmbH: Hag-
gerty-strasse |, 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 Allee 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 [1, D-7302 Ostfildemn 2/Nellingen, 0711-34030.

HONG KONG (+ PEOPLES REPUBLIC OF CHINA),
Texas Instruments Asia Ltd.: 8th Floor, World Shipping Ctr.,
Habour City, 7 Canton Rd., Kowloon, Hong Kong,
347221223,

IRELAND, Texas Instruments {Ireland) Limited: 25 St.

+ Stephens Green, Dublin 2, Eire, 01 609222,

ITALY, Texas Instruments Semiconduttori ltalia Spa: Viale
Delle Scienze, 1, 02015 Cittaducale (Rieti), ltaly, 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 Svizzera, 185,
10100 Torino, haly, 011 774545; Via ). Barozi, 6, 45100

. Bologna, ltaly, 051 355851.

JAPAN, Texas Instruments Asia Ltd.: 4F Aoyama Fuji Bldg.,
6-12, Kita Aoyama 3-Chome, Minato-ku, Tokyo, Japan 107,
03-498-2111; 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,
Kmea. 02 +464-6274/5.

MEXICO, Texas Instruments de Mexico S.A.: Poniente 116,
No. 489, Colonia Vallejo, Mexico, D.F. 02300, 567-9200.

MIDDLE EAST, Texas Instruments: No. 13, 1st 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, Texas 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, 882465,

PORTUGAL, Texas Instruments Equipamento Electronica
(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.: Cljose Lazaro
Galdiano No. 6, Madrid 16, 1/458.14.58. C/Balmes, 89
Barcelona-8, 253 60 00/253 29 02.

SWEDEN, Texa i
(Svengeﬁhal:n) Box 39103, 10054 Stockholm. Sweden 08-
5480.

SWITZERLAND, Texas Instruments, Inc. Riedstrasse 6,
CH-8953 Dietikon (Zuerich) 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
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