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IMPORTANT NOTICE
Texas Instruments reserves the right to make changes at any time
in-order to improve design and to supply the best product possible.

Tl cannot assume any responsibility for any circuits shown or represent
that they are free from patent infringement.

Information contained herein supersedes data published in The TTL
Data Book, Volume 3, 1984, SDADOO1A.

Copyright © 1984, Texas instruments Incorporated



INTRODUCTION

This supplement is provided to complete the detailed specifications on 51 new Advanced Low-Power Schottky
{ALS} and Advanced Schottky! (AS) functions. Included in these recent announcements are:

® 10 gates in standard, buffer, and driver options

© 21 bus-interface devices including octal, 9-bit, and 10-bit bus buffers/drivers, transceivers, and registers
with varying output designs

® 20 LS| and complex functions wih single-chip design solutions
Also, 29 of these 51 new functions are pin-for-pin equivalents for LS and S products.

This supplement also includes a general ALS/AS applications note which provides additional detailed information
to aid the system designer in achieving the highest levels of performance and cost-effectiveness with Tl's
products.

Additionally, this supplement provides:

©® Complete errata for The TTL Data Book, Volume 3, 1984 (SDADQO1A). The errata contains corrections
that have been made on the pages which are reprinted in this supplement. Please note or reference
them in your Volume 3.

© Complete functional index for all Tl bipolar digital devices available or under development. Ali-logic
technologies (TTL, LS, S, ALS, and AS), field programmable logic, programmable read-only memories,
and bipolar complex LSI are included.

Please ensure that routine references to Tl's data books include monitoring the current supplements and errata
for updated information. '

TIntegrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975.
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tDevice types in bold typeface are contained in this supplement at the page indicated with the preceeding ‘’S’’. For other devices, refer
to the pages in the TTL Data Book, Volume 3, 1984.
*see Revisions Sections of this Supplement for changes to the TTL Data Book, Volume 3, 1984.
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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 TYPE | | At |as|H | L|ts|s | volume DESCRIPTION TYPE | | Ast as] HlLs|s | volume
Hex 2-I 1t ‘804, . 3 0 o e 2
ex 2-Input Gates 80 A a 2-Input Gates ‘09
04 . LEEIERNE] 2 L4 3
Hex Inverters A . ) | eoje e 2
004 o ) 3 Triple 3-Input Gates 15 o 3
00 L] L4 L4 Ld L 2
Quadruple 2-Input Gates A . 3 POSITIVE-OR GATES
11000 A TECHNOLOGY
. o[e[efe 2 e
Triple 3-Input Gates ‘10 A . 3 DESCRIPTION TR | [Astas|Ls| s | voume
‘1010 A 3 -
+ REIEED 3 Hex 2-Input Gates 832 o { A 3 1
‘20 . o e 2
Dual 4-Input Gates A * ‘32
7020 Y 3 Quadruple 2-Input Gates o | e
1032 Ale 3
B-Input Gates ‘30 L olelele 2 Triple 4-Input OR/NOR ‘802 A
A e S 2
. 2
13-Input Gates 133 POSITIVE-NOR GATES O
L4 3 ——
Dual 2-Input Gates *8003 . TECHNOLOGY |
STD <
PE
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS DESCRIPTION ™ T [ ALS|AS| L 1S} s [volume E
-Input Gats ‘805 o [ A
TECHNOLOGY Hex 2-Input Gates 3
Fey o2 O DD 2 o
DESCRIPTION TYPE || AL |as[H [ L]ts)s|volume Quadruple 2-Input Gates ol e 3 o
*1002 A
0 . R0 2 L.
‘05 ® . 2
Hex Inverters A . Triple 3-Input Gates 27 ) 3 2
1005 D - —
Dual 4-Input Gates with Strobe ‘25 .
j . 0 . 2 2
o1 Py 3 Dual 5-input Gates *260 P |
Quadruple 2-Input Gates 03 -2 el oo 2
A R SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
(1003 -2 - . TECHNOLOGY 1]
o . STD
Tripia 3-nput Gares 12 3 3s DESCRIPTION wvee | "l aus | asiis| s | voLume 2
Duat 4-Input Gat 22 |2 ° e e 2 ‘14| e hd
uat 4-Inpur es
B 3s Hex Inverters 19 ) (D
Octal Inverters ‘619 4
POSITIVE-AND GATES T3 e ry
Dual 4-Input Positive-NAND -~ 2
TECHNOLOGY 18 Ld
STD - Triple 4-Input Positive-NAND ‘618 0
DESCRIPTION TYPE L | ALS |AS| H 15| S | vOLUME Yy .
T Quadruple 2-input Positive-NAND -
Hex 2-Input Gates ‘808 e |A 3 132] o ol
08 [ o e 2
Quadruple 2-Input Gates e | e R CURRENT-SENSING GATES
1008 A |e §
ol o e ) TECHNOLOGY
11 DESCRIPTION TYPE VOLUME
Triple 3-Input Gates A _|e® 35 asas[is
1011 A 3 Hex ‘63 [ Te 2
! 2 - 2
Dual 4-Input Gates 1 P ry s DELAY ELEMENTS
Triple 4-Input AND/NAND ‘800 A
TECHNOLOGY|
Tl TYP VOLUME
DESCRIPTION AtsTAsTis] Vo
Inverting and Noninverting Elements, ‘31 . 2
2-Input NAND Buffers

® Denotes available technology.

A Denotes planned new products.

A Denotes A" suffix version available in the technology indicated.
B Denotes “’B’’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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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 :1': as [as|H [t [us|s [vorume TECHNOLOGY
2.Wide 4.Input '55 KD DESCRIPTION TYPE i:': aLs [as]is | s [vorume
4-Wide 4.2-32 Input 64 . + 1= 5
4-Wide 2.2-3-2 input 54 . ) 241 T -
4-Wide 2-Input ‘54| @ . >
4-Wide 2.3-3-2 input 54 * | ‘244 s :
Dual 2-Wide 2-Input ‘51| @ e|[e|elfe - 2
‘465
Nori A
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS oinvertng 3
Octal Buffers/Drivers ‘467 o 2
TECHNOLOGY A 3
sTD . 2
DESCRIPTION Tvee [ |ats|as|s |vowume ‘541 s
4-Wide 4-2-3-2-Input ‘65 D) 2 12819 a 3
*12449 A
EXPANDABLE GATES 231 .
TECHNOLOG *240 LA 2
® S5 nee Joc]w | A Le .
DESCRIPTION e [ 0 | ALs |as|H [ L fus | voume 455 . 2
m R r—r Inverting Octal r 3
2 Oual 4-lnput Positive-NO 23| Butfers/Drivers . 2
m With Strobe ‘468 = 2
4.Wids AND-OR ‘52 . . < >
=) 4-Wide AND-OR-INVERT ‘53| o . ‘540 =
> 2°Wide AND-OR-.INVERT 55 sele .
12401 0
- Dual 2-Wide AND-OR-INVERT 50] e D : 3
Inverting and Noninverting 230 .
- Octat Buffers/Drivers
EXPANDERS
2 245 * 2
- TECHNOLOGY Octal Transceivers A la 3
STO 1245 A 35
(@) DESCRIPTION TYPe | L | ALS |As | H | voLumE = r >
‘3
w Dusal 4-Input ‘60 L . Noninverting 8 A 3
g Tripie 3-input 61 o] 2 Hex Buffers/Drivers 207 LA A 2
3.2-2-3-input AND-OR 62 . a 3
> I I A 2
- BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS Inverting A 3
— Hex Buffers/Drivers A A 2
(=) TECHNOLOGY ‘368 S =
DESCRIPTION STD
‘1 o A
2 TYPE [y [ALS [AS|tS | S |voLume Quad Buffers/Drivers é: - =
07} ® with Independent 225 | 2
B 2 Output Controls
17] e a6 | ®
Hex 35 . 35 .
7035 . 3 9 L] e 3
- Quad T
6] ® 2 12439 Iy
Hex Inverter 6| e . 2
1005 Py 3 Inverting ‘242 e
261 ® Quad Transceivers 3
2 “1242¢ A
" 38 L hal 4 Quad Transceivers with Storage ‘226 .
Quad 2-nput Positive-NAND A 3 T irmat NAND Gote 36 ry ,
391 ¢ 2 Controller and Bus Driver 28 .
1003 A 3 for BOBOA System
°
Quad 2-Input Positive-NOR '33 J 2
A 3 50-OHM/75-0HM LINE DRIVERS ,
BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS TJECHNOLOGY
TECHNOLOGY DESCRIPTION TYPE f_’: ALS [ AS | s |vOLUME
DESCRIPTION TYPE i:‘: aLs | asjLs| s | volume Hex 2-Input Positive:-NAND ‘804) L
- Hex 2-input Positive-NOR ‘805 o | A s
Noninverting 223 A cF Hex 2-Input Positive-AND 808 s | A
Octal Buffers/Drivers - 57 L4 35 Hex 2-Input Positive-OR ‘832 ° A
760 L Quad 2-Input Positive-NOR 28| o ;
Inverting Octal ;;; A cF Dual 4-Input Positive-NAND 140 *
- *
Butfers/Dri
uttersibrivers 763 . CF Denotes Contact Factory
Inverting and Noninverting 762 . as ® Denotes available technology.
Qctat Buffers/Drivers A Denotes planned new products.
Noninverting Quad Transceivers ‘759 . { Denotes very low power.
Inverting Quad Transceivers ‘758 L] A Denotes “A’’ suffix version available in the technology lndlcated

S Denotes supplement to data book.
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FUNCTIONAL INDEX

N BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS
BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS
N TECHNOLOGY TYPE TECHNOLOGY
sTD oF
DESCRIPTION DESCRIPTION TYPE as| s | voLume
ol Tvee | o |As[As [H|Ls | s |voume ouTPUT as | as u
Hex 2-Input Positive-NAND ‘804 e [A A |a 3
- 3-State ‘245
Hex 2-Input Positive-NOR ‘805 e | A . 2
Hex 2-input Positive-AND "808 e [ A oc oo AL 3s
Hex 2-Input Positive-OR ‘832 e [ A 3 . 2
Hex Inverter 1004 e | o A e 3s
Low 3State 623
‘34 Ale . 2
Hex Buffer 12 mA/24 mA/48 mA/BAmA [ Power
‘1034 e e A . 3
Sink, True Outputs 0oC. 3-5tate | 639
‘37 . e |e 2 L) 2
Quad 2-Input Positive-NAND A 3 a5t sz |41 ® 35
-Sta
‘1000 Ale . 2
. . 2 a 3
‘28 = oc, 3state | ‘554 < >
Quad 2-Input Positive-NOR
N i 1002 A vers Lo oc 1621 | &
v Low
1036 0 :V ISte | 1623 | & 3 2
ower
Quad 2-Input Positive-AND 1008 Ale " OC. 3State | 1639 | &
Quad 2-Input Positive.OR 1032 A 3 P I 7 IO % (@]
Triple 3-Input Positive-NAND ‘1010 A [ 2 —
Triple 3-Input Positive-AND o1 A oc e2a | A1 ® 3s |
Triple 4-Input AND-NAND "800 A . 2 <
Triple 4-Input OR-NOR ‘802 A 12 mA/24 mA/A8 mA/64 mA Low A [ 3
oc. aste | '638
40 0 o| o] @ 2 Sink, lnverting Outputs Power ) 2 .
Dual 4-Input Positive-NAND A NI = o
3 3-State ‘651
*1020 A . 2 o
Line Driver/Memory Driver [ 3 .
Y ' ! 436 . oC. 3state | 653 .
with Series Damping Resistor 2 . 2 .
Line Driver/Memory Driver ‘437 0 3State | 1620 | A =
Very Low -—
e oc 1622 & )
. ow OC. 35tate | 1638 | & —
BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS R <
oc ‘641
TYPE TECHNOLOGY Low . 2 o
OF 12 mA/24 mA/48 mA/64 mA|  Power A . 3
ESCRI 3stat ‘64
DESCRIPTION outeyr | TYPE [ALS | As| L5 | s | voLume Sk, Toue Ourpurs tate 645 < 3 [TT]
Quad with Bit Direction 3-State | ‘446 [ Very Low ocC ‘1641 | A Z
Controls 3 State | ‘449 . Power 3Sate | 1645 | A = 3 (V1] ,
oC__ [ ‘440 . Al
- Stat 640
oc__| ast . Low Sowe | % e 2 o
3-State | ‘442 [ 2 12 mA/24 mA/48 mA/64 mA!  Power Al e 3
idirecti oc ‘642
Quad Tridirection 3 State | 443 0 Sink, Inverting Outputs s 0 2
3-State | ‘444 ° Very Low 3State | 1640 ] A
oc_ | ‘448 D Power oc 1642 | A 3
4-Bit with Storage 3-State ‘226 U A *
- 3-State ‘643
Controller and Bus Oriver for BOBOA Systems | ‘428 . 4 Low . 2
12 mA/24 mA/48 mA/B4 mA
Power A . 3
Sink, True and oc ‘644 5
OCTAL BUS TRANSCEIVERS/MOS DRIVERS Inverting Outputs 2
Very Low 3State | 1643 A
TECHNOLOGY Power oc 644 | A 3
STD .
DESCRIPTION TYPE | | ALs|as (s | s |voume Registered with Multiplex asue | 646 [ o
B 2620 ° 12 mA/24 mA/48 mA/64 mA
Inverting Outputs, 3-State 2610 < True Outputs oc a7 A - :
3
‘2623 D .
True Outputs, 3-State 2645 ry Registered with Muitiplexed 3-State ‘648 L - 325
12 mA/24 mA/48 mA/64 mA S 3
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/OUTPUT RESISTORS Inverting Outputs oc ‘649 - .
TECHNOLOGY o ] 877 . 35
niversal Transceiver/
DESCRIPTION Tvee | STO Port Controiers 3State 852 A 3
TTL| ALs | As|Ls | s | vorume PrTy N
Input Resistors inverting Outputs 746 A
Noninverting Outputs | ‘747 A o
Output Resistors Inverting 9ulpu!s ‘2540 A
Noninverting Outputs | 2541 A

@ Denotes available technology.
A Denotes planned new products.
A Denotes *A’’ suffix version available in the technology indicated.

S Denotes supplement to data book.
{f
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FUNCTIONAL INDEX

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECANOLOGY TECHNOLOGY
STD NO. OF sTo
DESCRIPTION TYPE Tl ALS | AS|H L|LS| S| VOLUME DESCRIPTION F'F OUTPUTS| TYPE | L | ALS AS LS | S | VOLUME
i
‘73 A 7 L® . |e 2
‘76 A 6 a e e 3
‘78 A "378 O
‘103 0 2 D Type 171 D) 2
106 . 5 l7s 1-° o |e
107 A 4 a s o | 35
Dual J-K Edge-Triggered ‘108 . 379 .
D A ‘276 | ®
10 X
109 - < T JK 4 Q 51 2
‘112 Ale 2
A A 3 OCTAL. 9-BIT. AND 10-8IT D-TYPE FLIP-FLOPS
1 ‘113 ALe 2 ECHNOLOGY
A 4 3 NO. OF STD r
Ale 2 DESCRIPTION N OUTPUT | TYPE ALS| AS| LS| S | VOLUME
114 = ry 3 BITS TTL
G) ‘70 | e 3.State | ‘374 et 3
m Single J-K Edge-Triggered | *101 . True Data Octal (o) 2
. N * d
2 ‘102 . 3-State | ‘574 2 g
73 [ e o[ X ‘27
m ) - 2-State | ‘273 Py . S
w Dyal Pulse-Triggered 78 Y True Data with Clear| Octal 3-State | ‘575 . .
> 07 | . 3-State | ‘874 o | e 3
- 3-State | '878 o e
71 e[ 2
- 77 e < T True with Enable Octal | 2-State | ‘377 . 2
— Single Pulse-Triggered Tor e 3-State | 534 o |
2 o5 e Inverting Qctal :»zta:e '232 : .
-State |
K with
m Dual JK with Data an | e 3State | 577 R0
(@) Lockout Inverting with Clear [ Octal
3-State | '879 e | e
Single J.K with Data K - 3
o] o 10 | o laverting with Preset| Octal | 3-State | ‘876 o e
g < sTsTaTs True Octal | 3-State | ‘825 Y
Dual D-Type ‘74 ry ry 35 laverting Octal 3-State | ‘826 A
> True 5-Bit_| 3State | 823 )
-] Inverting 9-Bit | 3-State | ‘824 4
—— True 10-Bit 3-State | ‘821 .
o Inverting 10-8it | 3-State | 822 *

® Denotes available technology.

A Denotes planned new products.

A Denotes ‘“A" suffix version available in the technology indicated.
B Denotes ‘‘B"’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

QUAD LATCHES QCTAL, 9-BIT, AND 10-BIT LATCHES
TECHNOLOGY TECHNOLOGY
STD .
DESCRIPTION OUTPUT | TYPE | | AtS | AS| L |LS| VOLUME DESCRIPTION ";‘2‘ OUTPUT | TYPE ‘2‘: ALS| As| LS | s | vOoLUME
2. 75 | e ° e
Dual 2-Bit State 2 268 .
Transparent 2 State 774 °1e 2 3-Stat o] e 2
-Sta
P 25ate | ‘375 0 Transparent Octal €| T
-R 2- 127 . A 3
S State 219 3-State | ‘673 . 3
. R .
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-8it 2State | 1100 2
T Octat 2-State | ‘116 | @
TECHNOLOGY e 3-State | ‘873 DRI
D - * L] L]
DESCRIPTION vee [ 570 acs |as s | L | vorume 3 State | 633
TTL Inverting Transparent| Octat 3-State | '663 .
‘122 | e ol 3-State | ‘580 o e 3
Singte ‘130 | e Dual 4-Bit
Qctal 3-Stat ‘880 el e
"322 . 2 Inverting Transparent| o i
‘123 | e ele 3-State | ‘604 .
Dual
423 2 2-Input Muttiplexed | Octal oc__| 605 °
nput Multiplexe 2l M3 State | ‘606 0 2 =2
D-TYPE oc__ | ‘607 . O
- - - y ! L) L]
OCTAL. 9-BIT, AND 10-BIT RAD-BACK LATCHES Addressable Octal | 2-State | <259 < 5
TECHNOLOGY Mufti-Mode Butfered | Octal | 3-State | ‘412 0 2 I
NO. OF STD VOLUME True Octal 3-State |.'845 A [ <
DESCRIPTION airs | TYPE | L | ALS|As{Ls |s Tverting St T 350 | 546 2T E
% True 9-Bit | 3-State | ‘843 Al
Edge-Triggered Inverting octat | 096 R K . 18 o
and Noninverting Inverting . 9-Bit 3-State 844 A
Gctal | 990 Iy True 108t | 3-State | 841 Ao (@]
Transparent True 9.8it | ‘992 A Inverting 10-Bit | 3-State | ‘842 Ao L.
10-8it | ‘994 A =
Octal | ‘991 A o MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS —-—
T N 9.8t | 992 'S
ransparent Noninverting it ) 9. TECHNOLOGY
10-Bit_| 994 A STD
Transparent with Clear DESCRIPTION TYPE ALs| as| s {s | voLume <
Octal | ‘666 A TTL
True Outputs m
Transparent with Clear Single LR W 2
i
'nven:g Ou‘:u‘s Octal | '667 a Dual 21| 0 Ll
i =

CF Denotes contact factory.

® Denotes available technology.

A Denotes planned new products.

S Denotes supplement to data book.
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FUNCTIONAL INDEX

SHIFT REGISTERS SIGN-PROTECTED REGISTERS
NO. MODES _ | TECHNOLOGY NO. |_MODES TECHNOLOGY
DESCRIPTION oF |e|,]12]8] Tvee | sTO DESCRIPTION OF |g|.|Q]|8|vYPE VOLUME
il Py o P ALS| AS | LS
ars |9]2]8]2 T |AtS|AS| LS | s | voume ars |4|®[3| 8
Sign-Protected X X |x | ‘322 A Sign-Protected Register 8 X X |x | 322 A 2
x|x[x[x] 198 | o 2
Parallel-In, o {e REGISTER FILES
Parallel-Out. e *]a 3
B“d'” . ~ TECHNOLOGY
idirectional 0
x| x| x|x 3 sTD VOLUME
32 e 2 3 DESCRIPTION ouTpuT | TYPE | 7 | ALS| As | LS
.
4 X|x{x|x 194 Y Ale § 8 Words x 2 Bits 3-State | *172 L4
oc ‘170 [ L] 2
Parallel-In, 4 Words x 4 Bits
i 3 x|x[x|x | 671 . 3-State | '670 .
4 - I 4 3-State | 870 A
: Registered Duat 16 Words x 4 Bits - 3
. 3 ¥ X|x[X]|x | 672 . 2 3-State | ‘871 A
. Outputs
. : 8 X x|x | 199 (| o
o 2 OTHER REGISTERS
s x| |x ‘96 | o o] o
() A o[ 2 TECHNOLOGY
11X - . sTD VOLUME
m 3s DESCRIPTION TYPE ats [as| L fLs |s
2 Parallel In, X X ‘99 . TTL
m Parallel-Out x[ [x[xT ] o 2 ‘98 . 5
. . L]
4 X x{x 179 hd Quadruple Multiplexers 298
D . : 3 i St : s
. wi "
> X 195 = 3 9 398 .
- x| | x ‘295 8 2 399 2
A 2 8 Bit Universal Shift 208 o e
E x x 395 A 3 Registers. ] A 3
s | x| [x[x| &3 Quadruple Bus-Buf
Senatin 1 67 . , uadruple Bus-Buffer 73 o R
“ . i . Registers 2
o Parallel-Out 8 x 164 a 3 Octal Storage Register 396 .
m 16 X X | x 674 . 2
i A
g Parallel-In, x| | x|[x| 165
A 3
Serial-Out 8
> i A 2
x| | x|x | ‘166
A 3
o | Serialin, s | x ‘91 | A o[ e
— 2
o Serial-Out a4 [x]Ix ‘94
Z SHIFT REGISTERS WITH LATCHES
NO. TECHNOLOGY
DESCRIPTION OF OUTPUTS | TYPE VOLUME
ALS| AS | LS
BITS
Parallel-In, Parallel-Out " 3-State ‘671 .
with Output Latches 3-State ‘672 .
186 2-State ‘673 .
Serial-In, Parallel-Out Buffered ‘594 .
with Output Latches 8 3-State ‘595 L
oC '596 . 2
[o]o] ‘599 .
Parallel-In, Serial-Out, 8 2-State ‘597 *
with Input Latches 3-State ‘589 4
Parallet 1/O Ports with
Input Latches, Multiplexed 8 3-State ‘598 .
Serial tnputs

® Denotes available technology.

A Denotes planned new products. .

A Denotes ““A’’ suffix version available in the technology indicated. '
B Denotes ’B’’ suffix version available in the technology indicated.

S Denotes supplement to data book.
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FUNCTIONAL INDEX

COUNTERS
SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK} — NEGATIVE-EDGE TRIGGERED
TECHNOLOGY
DESCRIPTION PARALLEL 1o 570 et VOLUME DESCRIPTION PARALLEL | o 15570 VOLUME
Loap as|astifis|s LOAD asias| t|is|s
T ; T
. A 2 Setto9 | 90 | A oo
sync | '160 e = = <
. Ale 2 Decade Yes ‘176 @
Sync ‘162 I 3s Yes ‘196 ( e o)
Decade Sync 560 A 3 Settc-9 | '290) e J
. Sync_ | ‘668 . None 93| A o] e
Sync ‘690 [ '69 . 2
Sync__ | ‘692 . 2 4.Bit Binary Yes, 177 e
B | e Yes | 197] e v |
Sync | 1168 g | e IS None | 293 ® .
. O 2 Divide-by-12 None ‘92 A .
Asyne ] 1190 0 3 Nons | '390] @ D 1
Dual Decade ;
Decade Up/Down Asyne 192 . ol o 2 Set-t0-9 4901 ® .
. Cual 4 Bt Binary None | 393| ® D .
Sync_ | '568 A 3
Sync | ‘696 0 8-BIT BINARY COUNTERS WITH REGISTERS 2
e : :’V“c 698 hd ) TYPE TECHNOLOGY ' 9
ecade Rate sync
armer 15 | seves | 67| DESCRIPTION oF | rvee [T s | voLume -
ouTPUT
Sync | 1161 — A Parallel Register 35tate | '590 . 0 <
ALe 38 Outputs oc_ | 591 . E
sync | 163 |~ Ale 2 Parallel Register Inputs 2-State | 592 0 2
4.8it Binary Ale 3s Parallel 110 3-State | ‘593 . o«
Sync 561 A 3 o
Syne 669 hd FREQUENCY DIVIDERS, RATE MULTIPLIERS e
Sync ‘691 O
Sync | ‘693 . 2 TECHNOLOGY 2
—
swe | 168 B | e DESCRIPTION Tvee [TST0 | T T 6 | voLume
B |e 33 T |
. 0 . 2 50-10-1 Frequency Divider 56 . <
Asyne | 191 . 3 60-to-1 Frequency Divider 57 .
4-Bit Binary . YR 2 60-Bit Binary Rate Multiplier, 97 . 2 o
Up/Down Async | 193 ry Decade Rate Multipher, 167 . [11]
Sync_ | ‘669 A 3 2
Sync__| 697 . 11}
Sync | 699 .
6Bt Binary ER ol o 2 (9
Rate Multipler, N2
8 Bit Up/Down Async CLR | ‘867 . 3
Sync CLR | 869 |, .

©® Denotes available technology.

A Denotes planned new products.

A Denotes “’A’’ suffix version available in the technology indicated.
B Denotes ‘“B’’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS
TYPE TECHNOLOGY TYPE TECHNOLOGY
DESCRIPTION oF |rvpe[sTD VOLUME DESCRIPTION oF  [Tvre[STD VOLUME
ouTPUT T [Aus|as | |us s ouUTPUT | |as| L (s (s
- n X . . .
2State_ | 150 | ® 2 o6 IState 154
1670 3State | 250 . oc__ |59
e 3-State | '850 D 3s 4.To-10 BCD-To-Decimal | 2-State | ‘42| A .| e
X : 4T0-10 Excess 3-To-
3State | 851 . 47010 Excess 370 soee | 3] A R 2
Dual 8.To 1 3State | 351 | @ > Decimal
A .| 4T0-10 Excess 3.Gray-
X ’ - ‘4 A L]
2-State 151 o . 35 To-Decimal 2-State 4
. 2 ‘ (] ‘ L]
Zotate |1621 A 2 3:T0-8 with Address 131 4 3
3State | 251 [ . Latches 25tate [137 L
8To-1 . |a 3 . 2
. 3State | /354 . . [ a 3
State (1
1 25tate_| 355 . 3.To-8 ZState 1138 . [ 2
3.State | 356 . 2 ISute |'538 I 5
‘. L3 o
- Qe 857 25tte |'139 4
2.5tte |'153 = el 1o Dual 2-To 4 Ale
O o |e 3 2-State  |'155 | @ A 2
- . e | 2 oc__[156] e .
m 3State 253 D 3 Dual 1-To.d Decoders | 3State | '539 a 3
2 Dual 4-To-1 o 2
2State |'352
m ate '35 e [ 3 CODE CONVERTERS
L]
X 3State |'353 13 g TECHNOLOGY
> DESCRIPTION TveE [ sTD VOLUME
3-State ‘604 L4 s
T oc__ |05 0 m
Octal 2-To-1 with Storage f=—==-22 < , 6-ine'BCD 10 & Line Binary, Or 4-Line to aLine | o ]
2 ST = BCD 9's/BCD 10’s Converters 2
= P 5 5-8it-Binary 10 6-Bit BCD Converters 185 | A
< 5 3 BCD-to-Binary Converters 384 A .
2-Stat ‘29 Bi -to- ‘4 A
@] Quad 2.To.1 with Storage| 25 8 5 = inaryt0-BCD Converters 85
25tte 1398 b PRIORITY ENCODERS/REGISTERS
g 2.State_ | '399 . 2 )
. L] L] L] Y
> 2State | *157 TECHNOLOGY |
. | 3 DESCRIPTION e [sto[ T T | voume
-] e [e| 2 T
— 2-State | '158
. L 3 Full BCD ‘147 * [
O Quad 2-To-1
. B . 2 Cascadable Octal ‘148 L *
3State |"257 2
2 . |e 3 c Octal with 3-State Outputs ‘348 .
5 |e | 2 Bi e with ; .
3.State | ‘258 4-Bit Cascadable with Registers 278
L] L]
6-to-1 Universal 3 SHIFTERS .
3-State | "857 . ]
Multiplexer
TECHNOLOGY
DESCRIPTI PUT |TYP VOLUME
SCRIPTION outpuT |TYPE| STD [ T T s Ts |VoLum
s
4-Bit Shifter 3-State | '350 | . 2
Farallel 16 Bit -
Multi-Mode 3State | 897 A a
Barrel Shifter

® Denotes available technology.

A Denotes planned new products.

A Denotes ‘A"’ suffix version available in the technology indicated.
B Denotes ‘‘B’’ suffix version available in the technology indicated.
S Denotes supplement to data book.
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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 outpur |tvee [sto [ T T T ¢ |vorume DESCRIPTION TYPE Als[as[ts [s | VOLUME
VOLTAGE TTL [ System Controliers For 8080A ‘428 .
30V ‘a5 | e System Controller, Universal ‘482 . 4
60V 141 | e System Controllers, Universal (or For 888} "890 A
BCD-To-Decimal
15V [1a5 [ @ . Memory Transparent, | 4K, 16K ‘600 A
7V ‘445 . Retrosh Burst Modes | 64K ‘601 A
30V 46 | A . Cycle Steal, | 4K, 16K '602 A
Controllers
15V a7 [ A o o Burst Modes [ 64K '603 A
5.5V ag | o . 2 Memory Cycle Controller '608 . 5
5.5 V ‘49 | o . Memory Mappers 3-State ‘812 .
BCO-To-Seven-Seg 30V ‘246 | ® oc ‘613 . 1
15V ‘247 | @ . Memory Mappers 3-State ‘610 [
7V ‘347 . With Output Latches oC ‘611 3 o
7V '447 ° Muiti-Mode Latches (BOBOA Applications) 412 0
5.5V ‘248 | @ . Z
55V 249 | e . CLOCK GENERATOR CIRCUITS O
TECHNOLOGY —
OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH DESCRIPTION w0 [515] o T po lus o |vOLUME -
TECHNOLOGY L -9
DESCRIPTION TYPE [ STD VOLUME Quadruple Complementary-Output
ALS | AS ‘265 | e
TTL Logic Elements E
BCD Counter/4-Bit Latch/BCD-To-Decimal ez | Dual Pulse Synchronizers/Drivers ‘120 [ o o
Decoder/Driver ‘320 .
BCD Counter/a Bit Crystal-Controlled Oscil 31 . 2 o
Latch/BCD-To-Seven-Segment 143 . 5 Digital Phase-Lock Loop ‘297 4 l-‘-
Decoder/Lad Driver Programmable Frequency ‘292 . Z
BCD Counter/4-Bit Dividers/Digital Timers ‘294 . —
Latch/BCD-To-Seven-Segment s | e Triple 4-Input AND/NAND Drivers. ‘800 A 3 .|
Decoder/Lamp Driver Triple 4-Input OR/NOR Drivers ‘802 A <
) Dual VCO 124 0 2
VOLTAGE-CONTROLLED OSCILLATORS 5
DESCRIPTION TECHNOLOGY
2
No. | COMPL RANGE fmax | TYTE VOLUME Ll
ENASLE Rext ts | s
vcos | Zour INPUT MHz (&)
Single Yes Yes Yes | No | 20 |'624 .
Single Yes Yes Yes | Yes [ 20 |'828 .
Dual No Yes Yes | No | 60 |"124 .
Dual Yes Yes No | No | 20 ['626 . 2
Dual No No No | No | 20 |'627 o
Dual No Yes Yes | No | 20 |'629 .

RESULTANT DISPLAYS USING '46A, ‘47A, '48, ‘49, 'L46, 'L47, 'LSA47, 'LS48, ‘LS49, 'LS347

1 WD e p 23— — e
[ § ST ] R Y N} i i | —
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, ‘249, ‘LS247, 'LS248, ‘LS249, ‘LS447
]

) | — |
e
2

(1] 1 3 4 [ 6 7 8 9 10 1 12 13 14
RESULTANT DISPLAYS USING ‘143, ‘144
i Hl e =i
[N 1 [y | S DO o} S |
1] 1 2 3 4 5 6 7 8 9

® Denotes available technology.
A Denotes planned new products.
A Denotes ‘A" suffix version available in the technology indicated.
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FUNCTIONAL INDEX

COMPARATORS AND ERROR DETECTION CIRCUITS

4-BIT COMPARATORS PARITY GENERATORS/CHECKERS,
ERROR DETECTION AND CORRECTION CIRCUITS
DESCRIPTION TECHNOLOGY
UTPUT | TYPE [ STD VOLUME
p-a|e>a[p<a|outeur z“::[ L |AS]As L[S s NO. TECHNOLOGY
DESCRIPTION OF | TYPE | STD VOLUME
Ye Yi N - ¥y K L] 2 AS| L
es es o | 2-State es 85 | e . . BITS m ALS S|Ls s
B 8 ‘180 [
a'-nrr COMPARATORS Odd/Even Parity s | 280 ol e 2
DESCRIPTION TECHNOLOGY Generators/Checkers A 3
OUTPUT | TYPE VOLUME 9 | ‘286 A 3
INPUTS p>aipP>a | outeur ALS | AS | LS
ENABLE 3-State 8 '636 ] A
Yes [ No | No | No oc Yes 518 [ o [ 8 | 637 |- .
2040 No | Yes | No | No 2-State Yes 520 . 3 3-State 16 ‘616 A cF
) No [ Yes | No | No oc Yes ‘522 | e oC 16 | 617 A
Pull-Up Parallel Error
Yes | No | Yes | No | 2:State No ‘682 . N ) 3-State | 16 | ‘630 0
2 Detection/Correction 2
Yes | No | Yes | No oC No ‘683 . Cireuit oc 16 | ‘631 0
Ves [ No [ No | No | oC Voo |55 | e A uts 3-State | 32_| 632 D
. a No | Yes | No | No | 2-State Yes ‘521 . oc 32 | ‘633 A 3
G) Yes | No | Yes | No | 2-State No. ‘684 . 3-State | 32 | ‘634 A
Yes | No | Yes | No oc No :685 . 2 oc 32 | '635 A
m standarg TS No | ves | No | 2:5tate Yes ‘686 .
z tandard | [t o Vo 687 . FUSE-PROGRAMMABLE COMPARATORS
3
m No | Yes | No | Yes | 2:State Yes ‘688 |— ’y 3 TECHNOLOGY
DESCRIPTION TYPE | STD voL
w . 3 ALS [AS |LS | S oLume
> No | ves | No | Mo | oc ves 689 > TIL
= hd 16-Bit Identity Comparator . '526 A
tatched | 0 | no | ves | ves | 2state ves ‘885 . 12-Bit identity Comparator ‘528 A 3
— P 3 8-Bit Identity Comparator
Latched - ‘527
2 Yes | No | Yes | Yes [ Latched Yes ‘866 . and 4-Bit Comparator
- Pand Q
O ADDRESS COMPARATORS
=) OUTPUT | LATCHED TECHNOLOGY
DESCRIPTION .
g SCRIPTIO enaste | outeur | TYPE R T As | VOLUME
R .
> 16-Bit t0 4.Bit Yes - :;; .
es
| Yes ‘679 . 38
— 12-Bit to 4-Bit
o Yes ‘680 L)

@ Denotes available technology.
A Denotes planned new products.
S Denotes supplement to data book.

1-16 ‘ TEXAS *"

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




FUNCTIONAL INDEX

ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS

PARALLEL BINARY ADDERS . OTHER ARITHMETIC OPERATORS
TECHNOLOGY TECHNOLOGY ]
DESCRIPTION Tvee| STO | las|n s | s |VOLUME DESCRIPTION 7vpe |5 ats | asw | o Jis| g | voLrume
TTL L
1-Bit Gated ‘80| e Quad 2-Input Exclusive-OR 56 |* e Ale 2
2-Bit ‘82 L Gates with Totem-Pole . 3S
i ‘83| A A 2 Outputs ‘386 A R
‘283 e D Quad Z-Input Exclusive-OR . .
Dual 1-Bit Carry-Save ‘183 ol e Gates with Open-Collector | ‘136
Outputs d 3s
ACCUMULATORS, ARITHMETIC LOGIC UNITS, Quad 2-Input Exclusive- *266 ) 2
LOOK-AHEAD CARRY GENERATORS NOR Gates ‘810 o | a 35
TECRNOLoGY Quad 2-Input Exclusive-NOR ]
DESCRIPTION Tve [T0 VOLUME Gates with Open-Colfector 811 ) A 3s
| ms|as|s s Outputs 1
Quad Exclusive OR/NOR
) ‘281 . 135 .
4-Bit parallel Binary Accumulators ~ Gates -
581 hd 2 4-Bit True/Complement, . 2
181 |2 e e - | Element - 87 ® 2
4-Bit Arithmetic Logic Units/ A Y 3 o
Function Generators ‘381 + 2 BIPOLAR BIT-SLICE PROCESSOR ELEMENTS ;
‘881 A 3 CASCADABLE TECHNOLOGY <
4-Bit Arithmetic Logic Unit . DESCRIPTION T0 TYPE VOLUME
with Ripple Carry 382 * 2 nBITS ats |as |is|s E
. . i 2 4-Bit-Slice Yes ‘481 ole
Look-Ahead Carry | 16-Bit 182 A 3 8-Bit-Slice Yes ‘888 A N c
Generators ‘282 A O
32-Bit ‘882 . 3 L
Quad Serial Adder/Subtractor '385 . 2 2
4-Bit Slice Elements, ‘481 . A =
8-Bit Slice Elements. ‘888 A
o
MULTIPLIERS <
TECHNOLOGY e
DESCRIPTION TYPE | STD VOLUME Ll
ALs{As (LS | S
TTL 2
2-Bit-by-4-Bit Parallel Binery Multipliers | 261 . LL)
274 . Q
4-Bit-by-4-Bit Parallel Binary Multipliers ‘284 4
'285] e 2
25-MHz 6-Bit Binary Rate Multipliers ‘97 L4
25-MHz Decade Rate Multipliers ‘167 ®
8-Bit x 1-Bit 2's Complement Multipliers | ‘384 .
16-Bit Parallel Multiplier 1616 A 4

© Denotes available technology.
A Denotes planned new products.
A Denotes ““A’’ suffix version available in the technology indicated.

S Denotes supplement to data book.
U
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FUNCTIONAL INDEX

MEMORIES
USER-PROGRAMMABLE READ-ONLY MEMORIES (PROM's) READ-ONLY MEMORIES (ROM's)
STANDARD PROM's
TYPE TECHNOLOGY
TYPE DESCRIPTION | ORGANIZATION | OF | TYPE | STD VOLUME
DESCRIPTION TYPE ORGANIZATION | o | S | voLumE oUTPUT T |ALs|as |s
TBP28S166 2048W x 88| 3-State | @ 1024-Bit Arrays | 256 x 4 oc_ |87 | e .
TBP38S165 2048W x 88| 3State | A 256-Bit Arrays 32 x 8 oc |.88] A
16K-Bit Arrays | TBP3BS166 2048W x 88| 3-State | A
' TBP38SA165 | 2048W x 8B oc A
TBP3BSA166 | 2048W x 88 oC A RANDOM-ACCESS READ-WRITE MEMORIES (RAM's)
TBP24581 2048W x 4B | 3.Stste | ®
TBP24SA81 2048W x 4B oc [ TYPE TECHNOLOGY
8K-Bit Arrays | TBPZBSB5A 1024W x 88| 35tate | A DESCRIPTION orcanzation | of [rvee[so [ T T T ™ vouume
TBP28SB6A 1024W x 88| 3-State | ® ourpPuT m
TBP2BSAB6A | 1024W x 88 oc . ) 3State | 201 .
1 TBP24541 1024W x 48| 3State | ® . 256-8it Ariays 26 <1 oc__ | a0 .
TBP24SA41 1024W x 48 oc . oc |8 | e
, KBt Arays | 12028542 512W x 88| 3-State | ® Istate | 189 als a
TBP28SA42 512W _x 88 oc D 64.Bit Arrays 16 x4 | 3stwe | 219 »
@ TBP28546 512W x 88| 3-State | ® “oc_ | 289 A le
m TBPZBSA46 512W x 88 oc . oc | 319 D
2 1K-Bit Arrays TBP24510 256W x 4B 3-State [d 16-Bit Multipie-Port 6 x2 asmae | 972 .
m TBP245A10 256A x 4B oc . Register File
b TBP185030 32W x 88| 3-State | ® 1600 roge 1o e oc 70| e D 2
26681t Arays | LEF185A030 32W x 8B oc ° 3 state | 670 .
> TBP385030 32W x 88 3-State A Dual 64-Bit 16 x4 3state ‘870 . a
r~ TNP38SA030 32W x 88 oC A Register Fies 871 .
E LOW-POWER PROM’s FIRST-IN FIRST-OUT MEMORIES (FIFO'S)
m TYPE TYPE TECHNOLOGY
(@) DESCRIPTION Tvpe | oRGANiZATION | oot | s | volumE pEscRpTION ou::ur Tvee [ [as |us | s | VOUUME
X 16P26L166 2048W x 88 | 3-State | ® 16 Words x 5 Bits 3State | 225 .
S | (e 1 AT
> ) TapgaLssnu 1024W : &8 3-51;2 a |! 16 Words x 4 Bits 2 5o :22: > A
- BK-Bit Arays I 3ppzaL86A 1024W x 88| 3-Swte | @ . 22 ;; :
— 4K-Bit Arrays ABF28L42 Blaw x 68 3-State | @ 64 Words x § Bits TState | 7403 | A
o e e E I AR
M State ords x 4 Bits
2 B Amays [ Ees oW <88 o < 2Sme | 7401 | &
256-Bit Arrays | TBP38LO30 32W x 8B | 3-State | A

® Denotes available technology.

A Denotes 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

PROGRAMMABLE LOGIC ARRAYS

PROGRAMMAGBLE LOGIC ARRAYS

OUTPUTS TYPE NO. OF
DESCRIPTION INPUTS ALS VOLUME
NO. TYPE NO PINS
8 | Activelow | PALI6LE-15 | @
4 ‘PAL16R4-15 *
Impact PAL® 16— 20
6 | Registered { PAL1ERS-15 | ®
8 ‘PALIGRS-15 | ®
8 Active-Low | ‘PALT16LBA L
4 ‘PAL16RAA D
High-Performance PAL® 16 1 20
6 | Registered ['PAL16RSA D
8 “PAL16RBA 0
8 Active-Low | ‘PAL16LBA-2 .
4 ‘PALIGR4A-2 | ®
Halt-Power PAL* 16— 20
6 | Registered |‘PALIEGREA-2Z |
8 ’PAL16RBA-2 . 1
8 | Active-Low | ‘PAL20LBA A
4 'PAL20R4A A
High-Performance PAL® | 20 |—a—] 2
6 Registered | 'PAL20R6A A
8 ‘PAL20RBA A Z
8 Active-Low | '‘PAL20L8A-2 A O
° 4 ‘PAL20R4A-2 A m—
Half-Power PAL* 20 e 2
6 | Registered |'PAL20R6A-2 | A l-
Lo
8 ‘PAL20RBA-2 [ A <
10 Active-Low | ‘PAL20L10-20 A
Exclusive-OR PAL* 20 4 ‘PAL20X4-20 A 24 E
clusive- —
e 8 | Registered | 'PAL20X8-20 | & 4 o
10 ‘PAL20X10-20 | A o
8 | Active-Low | ‘PAL20L10-35 | A
Exclusive-OR PAL® 20 b [PAL2OX4:3S | 4 24 ]
xclusive- =
8 | Registeced ['PAL20X8-35 | A A Z
ErR ‘PAL20X10-35 | A -
8 | Active-Low [ ‘PALR19L8-25 | A 1
4 ‘PALR19R4-25 | A
Registered-input PAL* 19— 24 <
6 | Registerod [ 'PALA19R6-25 | &
8 ‘PALR19R8-25 A m
8 Active-Low | ‘PALR1918-40 A m
4 ‘PALR19R4-40 | &
Registered-Input PAL® 19—t 24 Z
6 | Registered | ‘PALRISRE-40 | & wi
8 'PALR19RB-40 A O
8 | Activelow | ‘PALTI9L8-25 | A
Lotched-input PAL 10 4 ‘PALT19R4-25 | A 2 N
e -Input . —
Freheing 6 | Registered | 'PALTISRE-25 | A
8 ‘PALTISRB25 | A -
8 | Active-Low ['PALTI918-40 | A
Latched-input PAL 19 4 PALTIOR4 40 L 24
tched- .
srchecHine 6 | Registered | ‘PALTI9R6-40 | &
8 ‘PALT19R8-40 | A
Field-Programmable 3State | 'PLB3Y 0
14 6 24
14x32x6 Logic Arrays oc "PLBA0 .

*PAL is & registered trademark of Monolithic Memories Incorporsted.

® Denotes available technology.
A Denotes planned new products.
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REVISIONS

Revisions to the TTL Data Book, Volume 3, 1984

PAGE DATA SHEET CHANGE
\" Third paragraph, second line [ The word ‘“connection’’ to correction.
2-27 and ‘ALS10 Revised to ‘ALS10A. Data sheet printed in the Supplement
2-28 to the TTL Data Book, Volume 3, 1984.
2-31 and ‘ALS11 Revised to ‘ALS11A. Data sheet printed in the Supplement
2-32 to the TTL Data Book, Volume 3, 1984.
2-35 and ‘ALS12 Revised to ‘ALS12A. Data sheet printed in the Supplement
2-36 to the TTL Data Book, Volume 3, 1984.
2-47 and ‘ALS22A Revised to ‘ALS22B. Data sheet printed in the Supplement
2-48 to the TTL Data Book, Volume 3, 1984.
2-55 and ‘ALS30 Revised to ‘ALS30A. Data sheet printed in the Supplement
2-56 to the TTL Data Book, Volume 3, 1984.
2-69 and ‘ALS35 Production released. Data sheet printed in the Supplement
2-70 to the TTL Data Book, Volume 3, 1984.
2-77 and ‘ALS74 Revised to ‘ALS74A. Data sheet printed in the Supplement
2-78 to the TTL Data Book, Volume 3, 1984.
2-79 ‘AS74 electrical characteristics: |4 and lj parameters to the
following:
CLK or D 20 20
iH PRE or CLR Veg =568V, V=27V 20 20 rA
CLK or D -0.5] -0.5
he BRE or CLR Vee =55V, V=04V 18l —18 mA
2-81 and ‘ALS86 Production released. Data sheet printed in the Supplement
2-82 to the TTL Data Book, Volume 3, 1984.
2-83 and ‘AS95 Production released. Data sheet printed in the Supplement
2-84 to the TTL Data Book, Volume 3, 1984.
2-87 and ‘ALS109 Revised to ‘ALS109A. Data sheet printed in the Supplement
2-88 : to the TTL Data Book, Volume 3, 1984.
2-89 ‘AS109 electrical characteristics: I|4 and 1| parameter to the
following:
CLK, J or K 20 20
IIH TRE or CLR Vge =568V, V=27V 20 20 pA
CLK, J or K _ _ -0.5! -05
U [FRE or IR | VEC = ®5 Ve VI =04V g ™
Note 1 to read, Icc is measured with J, K, CLK, and PRE grounded, then
with J, K, CLK, and CLR grounded.
‘ALS136 New device. Data sheet printed in the Supplement to the
TTL Data Book, Volume 3, 1984.
2-117 ‘AS139 Delete SN54AS139 and SN74AS139, 4 places each. Delete

‘AS139, 2 places.

TeExas “?

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

1-21



REVISIONS

PAGE DATA SHEET CHANGE
2-118 ‘AS139 Delete SN54AS139 and SN74AS139, 2 places each.
2-120 ‘AS139 Delete page.
2-124 ‘AS151 Production released. Data sheet printed in the Supplement to
the TTL Data Book, Volume 3, 1984.
2-139 and | ‘ALS/'AS161, ‘ALS/'AS163 | Title: SYNCHRONOUS 4-BIT BINARY COUNTERS.
2-141
2-140 ‘ALS/'AS160, ‘ALS/'AS162 | Title: SYNCHRONOUS 4-BIT DECADE COUNTERS.
2-144 and | ‘AS160 thru ‘AS163 Production released. Data sheet printed in the Supplement
1 2-145 to the TTL Data Book, Volume 3, 1984.
’ 2-151 ‘ALS165 logic symbol:
2 SRG8
Z SH/LD %B C1 [LOAD]
CLK INH — =1
I'£ CLK (2) [>c2/ —»
> (10)
~ SER -E—:l—)——' 2D
= A D
= TEN ¢
O c (13)
o D (14)
g £ (3)
> ’ E (4)
L | (5)
— G
(9)
e n- o 71 oH
2 1 -~ { EH
2-152 ‘ALS165 logic diagram (positive logic)
s o (1) 1127 (ISI 14) !
CLKINH{ED
SE“UUI ‘.L. . .L..‘ . = . b :.
Pin numbers shown are for J and N packages.
1.22 TExAs JU
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REVISIONS

PAGE DATA SHEET CHANGE
2-154 ‘ALS166 timing diagram: '
typical clear, shift, Ioa&, inhibit, and shift sequences
N N Ny W N W W W W Wy U W W N W Wy Ny W U Wl o]
CLOCK INHIBIT TL____ Jl-_—l| E
CLEAR TS — t [
SERIAL INPUT : Ipm' : i ! i
SHIFT/LOAD : : : ‘l_:J :
PO -
[l ] [ I.I
8 ] 1 !
e 1 L i
o ! Ll !
s, T
! ! H L H
M =
oureuT oy L U e R D T T
f— SHIFT o j6——8] f—— SERIAL SHIFT— B
CLEAR LoAD
2-157 ‘ALS168A, ‘ALS169A ‘ALS168A and ‘ALS169A are revised to ‘ALS168B and
thru ‘ALS169B. .
2-165 ‘AS168, ‘AS169 | ‘AS168 and ‘AS169 are production released. New data
sheet is printed in the Supplement to the TTL Data Book,
Volume 3, 1984.
2-168 ‘ALS174, 'ALS175, logic_diagrams:
‘AS174, and ‘AS175 The CLR input on both diagrams to the following:
e - .
2-171 and | ‘AS175 ‘AS175 is production released. Data sheet is printed in the
2-172 " Supplement to the TTL Data Book, Volume 3, 1984.
2-185 ‘AS182 FH and FN Package: Pin 17 to Cp, Pin 15 to Cp 4%, Pin 14
to Cn +y
2-186 ‘AS182 FUNCTION TABLES NOTE: First Note to,
H = High level, L = Low level, X = irrelevant
2-187 ‘AS182 electrical characteristics: lj parameter (P2, P1, G3) to
(PO, P1, G3).
2-188 ‘AS182 switching characteristics:
T TO
{Output) {Output)
output of first parameter
from  Cpn+y/Cn+y 10 Cnix. Cnty
Cn+z Ch+z
184 Q’
Texas
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REVISIONS
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PAGE DATA SHEET CHANGE
2-202 ‘ALS192, ‘ALS193 recommended operating conditions: Add the following
parameters: .
tsu Setup time UP high before DOWN?T 17 ns MIN , 2 places
" DOWN high before UPt 15 ns MIN , 2 places
The following parameters:
th Hold time UP high after DOWNT? from O ns MIN , 2 places
to 5ns MIN, 2 places
DOWN high after UP1 from O ns MIN , 2 places
to 8 ns, MIN, 2 places
2-221 ‘AS240, ‘AS241 Title: LILNE to LINE
2-225 ‘ALS242A switching characteristics: Limit headings from
SN54AS242A to SN54ALS242A
from SN74AS242A to SN74ALS242A
2-226 ‘AS242, ‘'AS243 electrical characteristics: |4 limits for A or B ports1 from
50 uA MAX to 70 pA MAX, 2 places.
2-230 ‘ALS244A electrical characteristics: Delete i limit of —0.1 mA typ
Add i limit of —0.1 mA MAX
2-2235 ‘ALS245A description: In the first sentence, change the word
synchronous to asynchronous.
2-241 thniy | 'AS250 Production released. Data sheet is printed in the Supplement
2-244 of the TTL Data Book, Volume 3, 1984.
2-255 thru | ‘ALS257, ‘ALS258, Title: QUADRUPLE 1 OF 2 DATA SELECTORS/
2-260 ‘AS257, ‘AS258 MULTIPLEXERS WITH 3-STATE QUTPUTS
2-258 ‘ALS258 switching characteristics:
{PLH AmB Any Y 8 2818 200
tPHL 5 28( 5 25
2-263 '‘AS264 positive logic equations: For ACTIVE LOV_Y-CARRY _
COUNTERS, change the equation CO = BO to CO = BO
2-267 ‘AS264 TYPICAL APPLICATION INFORMATION: In the first
sentence, change ‘AS624 to ‘AS264.
2-271 ‘ALS273 switching characteristics: In the last line of the ‘‘FROM’’
column, change CLR to CLK. -
2-278 ‘AS282 logic diagram: outputs (15) C 4 x to (11) Cp 42 and
(11) Cn+z to (15) Cn+x.
2-282 ‘AS286 recommended operating conditions: For the SN74AS286,
change QL parity error limit of 10 mA MAX to 20 mA MAX
2-287 thru | ‘AS298 Production released. Data sheet is printed in the Supplement
2-290 of the TTL Data Book, Volume 3, 1984.
2-294 ‘ALS299, '‘ALS323 electrical characteristics: || parameter: SO, S1, SR, SL to

“*All other”” and "*All other” to G1, G2, CLK, CLR.

1-24
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REVISIONS

PAGE

DATA SHEET

CHANGE

2-295

‘ALS299, ‘ALS323

switching characteristics: tpL z (FROM) SO, S1 (TO) QA thru
QH change limits from 8 ns MIN, 30 ns MAX to 3 ns MIN,
20 ns MAX for SN54ALS299 and SN54ALS323.

Change limits from 8 ns MIN, 25 ns MAX to 3 ns MIN,

15 ns MAX for SN74ALS299 and SN74ALS323.

2-299

‘ALS323, ‘AS323

Add: 2-291 after, ‘‘see page R

2-335

‘ALS518, ‘ALS519, ‘ALS522 electrical characteristics: IQH parameter: test condition

Vece =45VtoVee =55V

2-385

'ALS564

‘ALS564 .

recommended operating conditions:For the SN54ALS564
change fcijock from 30 MHz MAX to 25 MHz and for
SN74ALS564 change from 35 MHz MAX to 30 MHz MAX.
switching characteristics: fmax from 30 MIN to 25 MIN for
the SN54ALS564 and from 35 MIN to 30 MIN for the
SN74ALS564.

2-399

‘ALS573

recommended operating conditions: ty Pulse duration,
enable C high from 10 ns MIN to 15 ns MIN, 2 places.

2-421 thru
2-424

‘AS622, '‘AS623

Production released. Data sheets printed in the Supplement
of the TTL Data Book, Volume 3, 1984.

2-421

‘AS620, ‘AS623

electrical characteristics: {|H limits (A or B ports) from

50 pA MAX to 70 pA MAX.

o limits from —30 mA MIN, —112 mA MAX to —50 mA
MIN, —150 mA MAX, 2 places.

2-423

‘AS621, ‘AS622

electrical characteristics: ljH limits (A or B ports) from 20 pA
MAX to 70 pA MAX.

liL limits (A or B ports) from —0.5 mA MAX to

-0.75 mA MAX.

GENERAL INFORMATION i

2-424

‘AS621, ‘AS622

switching characteristics: R = 680 Q to R = 500 Q,
2 places.

2-430

‘ALS634, ‘ALS635

TABLE 8: In the third row of the “DB CONTROL OECB"
column, change H to L.

2-431

'ALS632, ‘ALS633

logic diagram: Last note below diagram. Change (Q) to ({).

2-443

‘AS638, ‘AS639

electrical characteristics: ||H limits (A or B ports) from 50 uA
MAX to 70 pA MAX.

10 limits from =30 mA MIN, —112 mA MAX to —50 mA
MIN, — 150 mA MAX, 2 places.

2-444

‘AS638, ‘AS639

switching characteristics: R = 680 Q (A outputs) to
R = 500 @ (A outputs) in 2 places.

2-451

‘AS640, ‘AS643, ‘AS645

electrical characteristics: lj4 limits (A or B ports) from 50 pA
MAX to 70 pA MAX.

1o limits from —30 mA MIN, —112 mA MAX to —50 mA
MIN, - 150 mA MAX, 2 places.

2-453

‘AS641, ‘AS642, ‘AS644

electrical characteristics: I limits (A or B ports) from 50 pA

MAX to 70 uA MAX, 2 places.

*3
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REVISIONS

PAGE DATA SHEET CHANGE
2-454 ‘AS641, ‘AS642, ‘AS644 switching characteristics: R = 680 2 to R = 500 @, 3
places.
Delete Product Preview at bottom of page.
2-455 ‘ALS646 thru 'ALS648, Bus-Management functions diagrams: REAL-TIME TRANSFER
‘AS646, ‘AS648 BUS B TO BUS A. Under CBA change X to H or L.
REAL-TIME TRANSFER BUS A TO BUS B, under CAB
change X to H or L.
2-456 ‘ALS646 thru ‘ALS648, FUNCTION TABLE: In the fifth row of the ‘“CAB’’ column,
‘AS646, ‘AS648 change X to H or L.
1 In the last row of the ““CAB’’ column, change X to H or L.
2-462 ‘AS646, ‘AS648 electrical characteristics: VQH limit (IoH = — 12 mA) from
2.4V MIN to 2 V MIN. .
G) VQH limit (IoH = —15 mA) from 2.4 V MIN to 2 V MIN.
E I|H limit (A or B port) from 50 uA MAX to 70 pA MAX,
m 2 places.
o] liL limit (A or B port) from —0.5 mA MAX to —0.756 mA
> ‘MAX, 2 places.
: 2-465 ‘ALS651 thru ‘ALS654, Bus-Management function diagrams: TRANSFER STORED
2 ‘AS651, ‘AS652 DATA TO A AND/OR B, under SBA change X to H.
8 2-467 ‘ALS652, ‘AS652, ‘ALS654 | logic symbols: Inside of the control blocks of both logic
diagrams. Change G6 to G5.
=
g 2-473 ‘AS651, ‘AS652 electrical characteristics: VOH limit (IoH. = —12 mA) from
> 2.4V MIN to 2 V MIN.
- \VOH limit (IoH = —15 mA)} from 2.4 V MIN to 2 V MIN.
6 ljH limit (A or B ports} from 50 pA MAX to 70pA MAX,
2 2 places. !
' liL limit (A or B ports) from —0.5 mA MAX to —0.75 mA
MAX, 2 places.
2-475 thru | ‘ALS678 Production released. Data sheet printed in the Supplement of
2-480 the TTL Data Book, Volume 3, 1984.
2-479 ‘ALS677 switching characteristics: TpH| limits (FROM) Any A, (TO) Y
from 35 ns MAX to 40 ns MAX for SN54ALS677, and from
30 ns MAX to 35 ns MAX for $N74ALSS77.
2-481 thru | ‘ALS680 Production released. Data sheet printed in the Supplement of|
2-486 the TTL Data Book, Volume 3, 1984.
2-490 ‘ALS689 electrical characteristics: IQH parameter, change test
condition V¢ = 4.6 VtoVcc = 5.5 V.
2-491 thru | ‘AS756 ‘AS757, ‘AS758, Production released. Data sheets are printed in the
2-503 ‘AS759, ‘AS760, ‘AS762, Supplement of the TTL Data Book, Volume 3, 1984.
‘AS763
2-515 ‘ASB04A switching characteristics: All MIN limits from 2 ns to 1 ns.
‘ALS810 ‘ALS811 New devices. Data sheets are printed in the Supplement of
the TTL Data Book, Volume 3, 1984.
i
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REVISIONS

] PAGE DATA SHEET CHANGE

2-552 and | ‘AS841, ‘AS842 Production released. Data sheet is printed in the Supplement

2-553 of the TTL Data Book, Volume 3, 1984.

2-560 and | ‘AS843, ‘AS844 Production released. Data sheet is printed in the Supplement

2-561 of the TTL Data Book, Volume 3, 1984.

2-566 and ‘AS845 Production released. Data sheet is printed in the Supplement

2-567 of the TTL Data Book, Volume 3, 1984.

2-571 thru | ‘AS850, ‘AS851 Production released. Data sheet is printed in the Supplement

2-580 of the TTL Data Book, Volume 3, 1984.

2-579 ‘AS850 TYPICAL APPLICATION: In the drawing, the E inputis 1
connected to the input of an inverter. The output of the S
inverter is connected to G inputs of two separate ‘AS850s.
Change this part of the drawing as follows:_ 2

The E input is connected directly to the G input of the (@]
top ‘AS850. The E input is also connected to the input of i:
an inverter. The output of the inverter is connected to the <
G input of the bottom ‘AS850. E

2-598 'AS857 electrical characteristics: |Q limits from —30 mA MIN, oc
-112 mA MAX to —50 mA MIN, —150 mA MAX, o
2 places. LZL

2-621 ‘ALS873 recommended operating conditions: tw Pulse duration -
(Enable C high) limit from 10 ns MIN to 15 ns MIN, 2 2'
places. o

2-631 thru | ‘AS877 Production released. Data sheet is printed in the Supplement L

2-636 of the TTL Data Book, Volume 3, 1984. E

2-697 ‘AS1036 logic symbol: Replace the logic symbol with the following: U

wL [ ip 3

(2) P
1® (4)
28 {5) oy
8 (9)
3A (8)

I~ " 3y

= :10) ‘

12)
4A N (1) ay
8 (13}

2-711 thru | ‘ALS1245 Revised to ‘ALS1245A. Data sheet is printed in the

2-713 Supplement to the TTL Data Book, Volume 3, 1984.

2-733 ‘AS2620, ‘AS2623 electrical characteristics: l|j4 limits (A or B port) from 50 pA
MAX to 70 pA MAX, 2 places.

lIL. limits (A or B port} from —0.5 mA MAX to —0.75 mA
MAX, 2 places. .
1o limits from —30 mA MIN, =112 mA MAX to —50 mA
MIN, —150 mA MAX, 2 places.
i
'J 1-27
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REVISIONS

PAGE

DATA SHEET

CHANGE

2-737

‘AS2640, ‘AS2645

electrical characteristics: l|H limits (A or B port) from 50 A
MAX to 70pA MAX, 2 places.

L limits (A or B port) from —-0.6 mA MAX to —-0.75 mA
MAX, 2 places.

o limits from —30 mA MIN, —112 mA MAX to —50 mA
MIN, —150 mA MAX, 2 places.

NOILVYINHOCNI TvHINIO !

1-28

Texas Q’

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75285

58



Supplement to
The TTL Data Book
Volume 3

General Information “

ALS and AS Circuits n

2-1



N

ALS AND AS CIRCUITS

2-2



TYPES SN54ALS10A, SN54AS10, SN74ALS10A, SN74AS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

March 1984
® Package Options Include Both Plastic and SN54ALS10A, SN54AS10 . . . J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74ALS10A, SN74AS10 . . . N PACKAGE
and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality 1A Uhadvee
and Reliability 1B[J2 13{1c
2A[]s 121y
. 2B[Ja 11[J3c
description
p 2Cs 10J38B
These devices contain three independent 3-input 2Y[s 9[]3A
NAND gates. They perform the Boolean functions GND[17 8| }3Y
Y = A-B'CorY = A+B+C in positive logic.
The SN54ALS10A and SN54AS10 are characterized
for operation over the full military temperature range SN54ALS10A, SNS4AS10 . . . FH PACKAGE
of —-55°C to 126°C. The SN74ALS10A and SN74ALS10A, SN74AS10 . . . FN PACKAGE
SN74AS10 are characterized for operation from 0°C (TOP VIEW)
to 70°C. Q
m<O 00
-_—Z > e
FUNCTION TABLE (each gate) 32
2A []14 18fj 1y
INPUTS OUTPUT NC s 170 nNe
A B C Y 2B ()6 16 [] 3C
H H H L NC 17 15[ NC
L X X H 2C{]s 14 (]38
X L X H 9 10 111213
X X L H Ve VenTemtes
>0 0><
N2Z2ZZM0m
©
NC —No internal connection
logic symbol
1A o * (12)
18 (2) Sy
1 {13}
2A (3)
g8l [~ 61 oy
2c (5)
3A.(2)__. o
a8 10} @),
ac {11)
Pin numbers shown are for J and N packages.
b Copyright © 1984, Texas Instruments Incorporated
Texas
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TYPES SN54ALS10A, SN74ALS10A
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

Supply voltage, VGG -+ .- v v v v v vt et et e e et et e e e e 7V
Ut VORAgE . . . . e e e e e e e e e 7V
Operating free-air temperature range: SNS4ALST10A . .. . ot ittt it it ittt it e e e o -55°Cto125°C

SN74ALS10A . ...ttt e 0°Cto70°C
Storage temperature FaNGE . . .« v o v v v v vt e et ettt .....=-65°Cto150°C

recommended operating conditions

SN54ALS10A SN74ALS10A

MIN NOM MAX | MIN NOM MAX UNIT
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \Y
ViL Low-lavel input voltage 0.8 0.8 \'%
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 [¢] 70 °C

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

SN54ALS10A SN74ALS10A
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN _TYPT MAX UNIT
VIK Veec = 4.5V, Ip = —18 mA -1.5 ~1.5 \
VOH Ve =45Vtb.5V, Igy = ~0.4mA Vee-2 Vee—-2 \
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.256 0.4
Vec =45V, loL = 8 mA 0.35 0.5
Iy Vee =55V, Vi=7V 0.1 0.1 mA
IIH vVece =55V, V=27V . 20 20 KA
I Vee = 5.5V, Vi=04V -0.1 -0.1 mA
lo# Vee =55V, Vo =2.25V -30 ~-112 | -30 =112 | mA
IcCH Vee = 5.5V, Vi=0V 0.32 0.6 032 06| mA
IccL Vee = 6.5V, V=45V 1.2 2.2 1.2 2.2 | mA

tAli typical values are at Ve =5V, Ta = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.

switching characteristics (see Note 1)

Vee =45Vto55V,
CL = 50 pF,
FROM TO R, = 5009,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS10A SN74ALS10A
MIN MAX MIN MAX
PLH Any Y 2 13 2 11 ns
tPHL Any Y 2 12 2 10 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.

{ip
Texas
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TYPES SN54AS10, SN74AS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPlY VORAGE, VCG -+ v v vt vttt sttt i e e e R A"
Inputvoltage . ......... e e e e e e e 7V
Operating free-air temperature range: SN64AS10 ............. e e -55°Cto125°C

SN74AS10..... e e e 0°Cto70°C
Storagetemperature range . . .. . ... . ..vev v e e e e tevesen...—B85°Cto150°C

recommended operating conditions

SN54AS10 SN74As10

MIN NOM MAX | MIN NOM MAX UNIT
vVee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VK High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 | mA
Ta Operating free-air temperature -55 125 4] 70 °c

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

SN54AS10 SN74AS10
PARAMETER TEST CONDITIONS MIN_TYPT MAX | MIN TYPT MAX UNIT
VIK Vece =45V, If = —18 mA -1.2 -1.2 \
VoH Vcc =45Vtob65YV, Igy=-2mA Vee-2 Vee-2 v
VouL Vee =45V, loL = 20 mA 0.35 0.5 0.35 0.5 \
[ : Vge =5.5V, V=7V 0.1 0.1 mA
hH Vee = 5.5V, V=27V 20 20 | wA 2
WL Vee =565V, Vi =04V -0.5 -0.5 mA
lo$ Vee =55V, Vo =225V -30 ~-112 | =30 -112 | mA
IccH Vee = 5.5V, Vi=0V 1.5 2.4 1.5 24| mA n
TcoL Vee = 5.5V, Vi=45V . - 81 13 81 13| mA =
tAll typicat values are at Vgc = 5V, Tp = 25°C. -
$The output conditions have been chosen to produce a current that closely approximatss one half of the true short-circuit output currént, lpg. O
- - [+ <
switching characteristics (see Note 1) C_)
Vecec =45Vteb55YV,
CpL = 50 pF, (g
FROM ' TO RL = 5009,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT Q
SN54AS10 SN74AS10 =
MIN MAX | MIN MAX <
tPLH Any Y 1 5 1 4.5 ns (7))
tPHL Any Y 1 5 1 4.5 ns &l

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.

i
Texas b 2.5
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TYPES SN54ALS11A, SN54AS11, SN74ALS11A, SN74AS11
TRIPLE 3-INPUT POSITIVE-AND GATES

March 1984
© Package Options Include Both Plastic and SN54ALS11A, SN54AS11 . . . J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74ALS11A, SN74AS11 ... N PACK.I-\GE
and Ceramic DIPs (TOP VIEW)
© Dependable Texas Instruments Quality 140 Ui vee
and Reliability 182 3ld1c
2A[s 1201y
description 28[Js  n[Jsc
2C[s 10[]38
These devices contain three independent 3-input. 2Y[:6 s[]3A
AND gates. They perform the Boolean functions GNDE7 8 :] 3y

Y = A-B-CorY = A+B+C in positive logic.
The SN54ALS11A and SN54AS1 1 are characterized
for operation over the full military temperature range

of —-55°C to 125°C. The SN74ALS11A and
SN74AS11 are characterized for operation from 0°C

SN54ALS11A, SN54AS11 . . . FH PACKAGE
SN74ALS11A, SN74AS11 . .. FN PACKAGE
(TOP VIEW)

to 70°C.
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B C Y
H H H H
L X X L
X L X L
X X L L
logic symbol 2
1 NC—No internal connection .
A (2) & (12)
1B —= 1y I.UJ_
(13) —
1c
3) o
2A O
(4) (6)
28 — 2y o
2¢ {5) 6
(9)
3A
(10) (8) 2}
80 | ¥ ‘ <
3C
Q
Pin numbers shown are for J and N packages. . Z
%]
=
o Copyright © 1984, Texas Instruments Incorporated
Texas 'v 2.7
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TYPES SN54ALS11A, SN74ALS11A
TRIPLE 3-INPUT POSITIVE-AND GATES

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

Supply voltage,Vgg - -+ - - - - P A
inputvoltage . ..... e et e e [ e e e e 7V
Operating free-air temperature range: SN54ALS11A .. ........... [ vieeie....=55°Cto125°C
SN74ALS11A ............... e e e 0°Cto70°C
S10rage tempPerature rang8 . . . o v v v e v v e e e e [P ~65°Cto150°C
recommended operating conditions
SN54ALS11A SN74ALS11A UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
lon High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8| mA
TA Operating free-air temperature ~55 125 0 70 °C

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

SN54ALS11A SN74ALS11A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee =45V, I = -18mA -1.5 -1.6 Vv
VOoH Vce =45Vtob5V, Igy=~-04mA Vee-2 Veec-2 \
VoL Vec =45V, loL = 4 mA 0.25 04 0.25 0.4 v
Vee =45V, loL = 8 mA 0.35 0.5
Iy Vec =55V, Vi=7V 0.1 0.1 mA
IIH ! Vce = 5.5V, V=27V 20 20 HA
IiL Vee = 5.5V, Vi =04V -0.1 -0.1 mA
o3 Vee = 6.8V, Vo =225V -30 -112 | -30 -112 mA
IcCH Vee =556V, Vi=45V 1 1.8 1 1.8 mA
lccL Vee =65V, Vi=0V 1.6 3 1.6 3 mA
1Al typical values are at Vg = 6 V, Tp = 25°C. )
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
switching characteristics (see Note 1)
Vec=45Vtb5YV,
CL = 50 pF,
FROM TO Ry = 6009,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS11A SN74ALS11A
MiIN MAX | MIN MAX
tPLH Any Y 2 16 2 13 ns
tPHL Any Y 2 12 2 10 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.

{ip
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TYPES SN54AS11, SN74AS1i
TRIPLE 3-INPUT PGSITIVE-AND GATES -

absolute maximum ratings over operating free-air teinperature rangec (unless otherwiso noted)

SUPPIlY VORAGE, VO - v vttt et e e 7V
LT TU) Y7 1< o T- T P 7
Operating free-air temperaturerange: SNS4AS11 .. .. .. .. i ~-B65°Ct0125°C
N SN74ASTT ..o 0°Cto70°C
Storage temperatur@ raNgE . . . 4 o v v v v ettt e i bt e e e s ~85°Ct0 160°C

racommended operating conditions

SN54AS11 SN74AS11 o

MIN_NOM MAX | MIN_ NOM  MAX | U0
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
VIH High-level input voltage .2 2 \
ViL Low-level input voltage 0.8 0.8 Y
loH High-level output current -2 -2 mA
loL Low-level output current . 20 20 A
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temparature range {unless otherwiso notad)

PARAMETER TEST CONDITIONS SN54,,AS11 SNZ4AS1 ! UNIT
MIN TY¥t MAX MIN 7Pt TAX

VIK T Vcc = 4.5V, I = —18 mA -2 12| v
VoH Vec = 4.5Vt05.5V, Igy= -2mA Vcc-2 vee-2 v
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 N
I VGG = 5.5V, Vi=7V 0.1 0.1 n
IH Vce = 6.5V, V=27V 20 20 uA
i Vce = 5.5V, V| =0.4V -0.5 -0.5 nA
lot Vee = 5.5V, Vo =225V -30 ~112 | -30 -112 mA
IccH vce = 5.6V, Vi=45V 4.3 7 4.3 7 ma
IccL : Vee = 5.5V, Vi=0V 11.2 18 11.2 18 | mA

tAll typical values are at Vcc = 5V, T = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output cursent, Igs.

switching characteristics (see Note 1)

ALS AND A€ CIRCUITS [NE

Vee = 4.5V 10 5.6 V, T
CL = 50 pF,
PARAMETER FROM ‘ T0 AL = 5009, uNIT
(INPUT) (OUTPUT) TA = MIN to MAX
P SN54AS11 SN74AS811
MIN MAX | MIN MAX
tPLH Any Y .1 6.5 1 6 s
tPHL Any Y 1 6.5 i 5.5 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
TEXAS 2.3
INSTRUMENTS
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TYPES SN54ALS12A, SN74ALS12A
TRIPLE 3-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR QUTPUTS

MARCH 1984

a2z S T N o T P  7  LR TR AL PR PR R
© Package Options Include Both Plastic and . SN54ALS12A . . . J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74ALS12A . .. N PACKAGE
and Ceramic DIPs {TOP VIEW)
@ Dependable Texas Instruments Quality 181 L ch
and Reliability 182 i3]
. 2a[]s  12[Jy
i 28(Ja  11[J3c
description 2c[s 1of] 38
These devices contain three independent 3-input 2v e o[ 3A
NAND gates with open-collector outputs. These GND[]7 8] 3y
gates perform the Boolean functions Y = A-B-C or
Y = A+B+C in positive logic. The open-collector SNS4ALS12A . . . FH PACKAGE
outputs require pull-up resistors to perform correctly. SN74ALS12A . . . FN PACKAGE
They may be connected to other open-collector out- (TOP VIEW)

puts toimplement active-low wired-OR or active-high
wired-AND functions. Open-collector devices are
often used to generate higher Vgi levels.

The SNB54ALS12A is characterized for operation over
the full military temperature range of ~55°C to .
125°C. The SN74ALS12A is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE {each gate)

' ‘INPUTS OUTPUT
A B [+ Y t
H H H L NC No internal connection
L X X H
X L X H »
X X L H -
——
logic symbol 8
1a | & o
18 £2) ] o) ﬂ. 1Y o
1c (13) { o
2A (3} <
28 Y| I~ (6] 2y (a) R
20 8L 2 )
a9l <
3B (10) . (8) 3v %)
3¢ a1 ] &|
Pin numbers shown are for J and N packages.
. Copyright © 1984, Texas Instruments Incorporated
TExAs @ 2-11
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS12A, SN74ALS12A
TRIPLE 3-INPUT POSITVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

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

SUPPLY VOItBGE, VG + - v v vt vttt ittt et et et e e e 7V
INPUL VOIAGE . o o o vt ettt ettt e e e e e e e 7V
Off-state output voltage. . ... ..o v it it e e P 7V
Operating free-air temperature range: SNB4ALS12A .. ... ... ... ... . s .... =55°C to 125°C

SN7AALST2A .. o e 0°C to 70°C
Storage temMpPErature FANGE . . . . v v vt vt et ettt -65°C to 150°C

recommended operating conditions

SN54ALS12A SN74ALS12A UNIT
MIN NOM MAX MIN NOM MAX
vce Supply voltage 4.5 5 5.5 4.5 6 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 5.5 Y
oL Low-level output current ’ 4 8 mA
TA Operating free-air temperature -55 125 ] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54ALS12A SN74ALS12A
PARAMETER TEST CONDITIONS MIN_TYPT  MAX MIN_ TYPT MAX UNIT
VK Vee = 4.5V, | = —18 mA 1.5 -15| Vv
1o0H Vee =45V, VoH = 5.5V 0.1 0.1 mA
VoL ‘ Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
2 Vee =45V, loL = 8 mA 0.35 0.5
h Vec =55V, V=7V 0.1 0.1 ]| mA
IiH Vee = 5.5V, V=27V . 20 20 uA
> iy Ve =5.5V, V=04V -0.1 -0.1 mA
-~ IccH Vee = 5.5V, Vi=0V : 0.32. 0.6 032 06| mA
»n lccL Vee = 6.5V, Vi =45V 1.2 2.2 1.2 22| mA
> tAll typical values are at Vo = 5V, Tp = 25°C
2 . I~
o switching characteristics (see Note 1)
> Vcc =4.5V1055V,
m CL = 50 pF,
FROM T0 RL = 2kQ,
(2] PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX unir
= : SN54ALS12A SN74ALS12A
o MIN MAX MIN MAX
c PN Any . Y 23 59 | 23 54 | ns
- tPHL Any Y 5 22 5 18 | ns
m NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
N
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TYPES SN54ALS22B, SN74ALS22B
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

MARCH 1984
@ Package Options Include Both Plastic and SN54ALS22B . . . J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74ALS22B . . . N PACKAGE
and Ceramic DIPs (TOP VIEW) ‘
. 1411 U]y,
@ Dependable Texas Instruments Quality O cc
and Reliability 182 . 13f]20
Nc[]s  12[]2cC
. 1c[4 11[JNC
description 10 0 % 28
These devices contain two independent 4-input 1Y E 6 9 :] 2A
NAND gates. These gates perform the Boolean func- GND[]7 8[]2Y

tionsY = A'B-C':DorY = A+B+C+D in positive
logic. The open-collector outputs require puil-up
resistors to perform correctly. They may be con-
nected to other open-collector outputs to implement

SN54ALS22B . . . FH PACKAGE
SN74ALS228B . .. FN PACKAGE

active-low wired-OR or active-high wired-AND func- {TOP VIEW)

tions. Open-collector devices are often used to @ <O 8 o

generate higher VQH levels. v

The SN54ALS228B is characterized for operation over 321

the full military temperature range of —55°C to NC{]4 18(]2C

125°C. The SN74ALS22B is characterized for : NCl s 17[JNC

operation from 0°C to 70°C. : 1Clls : 16 {]NC
NCh 7 15[JNC -

1D()8 14(]2B
FUNCTION TABLE (each gate) 9 10111213
e
INPUTS OUTPUT >0 0>«
-Z2zZ2o« e
1A B [ D Y [G] .
H H H H L 2
L X X X H NC — No internal connection
X L X X H
X X L X H ﬂ
X X X L H 5
logic symbol O
e«
i) (&
&
1A
182 ®) 2
o] 1Y
()
e [a)
108
=
a2 <
(10)
2B — 8
12) S8 2y 1]
2¢ ] -
20113} <

Pin numbers shown are for J and N packages.

Copyright © 1984, Texas Instruments incorporated
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TYPES SN54ALS22B, SN74ALS22B
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VORAGE, VCC « v v v vveevvnneeriaeenans e e e 7V
Inputvoltage . . ... cv i it i i i s s RPN e e et 7V
Off-stateoutputvoltage . . .. ... .. oo N 7V
Operating free-air temperature range: SN54ALSZZB PPN S ....—556°Ct0125°C

. SN74ALS22B . . .ottt e . .0°Cto70°C
Storage temperaturerange . . . .. .. ... .. e e e e e —-65°Cto150°C

recommended operating conditions

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54ALS22B SN74ALS22B UNIT
MIN NOM MAX MIN NOM MAX
Vee - Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViK High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output voltage 5.5 5.5 A"
loL Low-level output current 4. 8] mA
TA Operating free-air temperature . ~55 125 [*] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS22B SN74ALS22B
PARAMETER : TEST CONDITIONS ‘ MIN_ TYPT MAX | WIN_ TYPT MAX UNIT
VIK Vee = 4.5V, I = ~18mA -1.5 -1.6 v
loH Vec =45V, VOH = 6.5V 0.1 0.1 mA
VoL Vce = 4.5V, IoL = 4 mA 0.25 0.4 025 04
2 Veg =45V, loL = 8 mA 0.35 0.5
] Vee = 5.5V, V=7V 0.1 0.1 mA
; IH Vee =55V, Vi=27V 20 20 uA
> L Vee = 6.5V, V=04V -0.1 -0.1 mA
= ICCH Vcec = 5.5 V, Vi=0V i 0.22 0.4 022 04 ] mA
(7] IccL Ve = 6.5V, V=45V 08 1.5 |- 0.8 15| mA
> TAll typical values are at Vg = 5V, Tp = 25°C
2 .
) switching characteristics (see Note 1)
> Vcec=45Vte556Y,
7,) CL = 50 pF,
FROM T0 RL = 2 kQ,
0 PARAMETER (INPUT) {OUTPUT) ' TA = MIN to MAX UNIT
X : SN54ALS22B SN74ALS22B
?] MIN MAX | MIN MAX
E tPLH Any Y 23 50 23 45 ns
-] tPHL Any Y 4 21 4 18 | ns
m NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
\
3
2-14 ‘ TEXAs
INSTRUMENTS




TYPES SN54ALS30A, SN54AS30, SN74ALS30A, SN74AS30
8-INPUT POSITIVE-NAND GATES

March 1984
® Package Options Include Both Plastic and SN54ALS30A, SN54AS30 . . . J PACKAGE
Ceramic Chip Carriers in Addition to Plastic SN74ALS30A, SN74AS30 . . . N PACKAGE
and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality A D 1 Uha[] Vee
and Reliability B[]2 13[]NC
description cls 1120H
. pD[ls mndaG
These devices contain a single 8-input NAND gate E(s 1007 N
and. .perforr‘n the following Boolean functions in E EG 9% NC
positive logic: GND E 7 8 :] Y
Y = A-B-C-D-E-F-G-H OR
Y = A+B+C+D+E+F+G+H
The SN54ALS30A and SN54AS30 are characterized SN54ALS30A, SN54AS30 . . . FH PACKAGE
for operation over the full military temperature range SN74ALS30A, SN74AS30 . . . FN PACKAGE
of —55°C to 125°C. The SN74ALS30A and (TOP VIEW)
SN74AS30 are characterized for operation from 0°C
to 70°C.
FUNCTION TABLE
INPUTS A THRU H OUTYPUT
Allinputs H L
One or more inputs L H
logic symbol 2
A . e
B.L NC—No internal connection w
¢ (3) :
o4 (@ =]
5) M Q
E— o
(6) —
Al
N (&)
2 2
Pin numbers shown are for J and N packages. Q
=
w
2

Copyright © 1984, Texas Instruments Incorporated
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TYPES SN54ALS30A, SN74ALS30A
8-INPUT POSITIVE-NAND GATES

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

SUPPLY VORAGE, VG - v v vt v vt e et it et it e e 7V
L1y <1V Vo1 1 o T- 7V
Operating free-air temperature range: SNS4ALS30A . . . .. . oot i vttt i e -55°Cto125°C

SNTZAALS30A « o it et s 0°Cto70°C
Storage temperaturerange. . . ... .. e et -65°Cto150°C

recommended operating conditions

SNG4ALS30A SN74ALS30A

MIN NOM MAX MIN NOM MAX UNIT
vee Supply voltage 4.5 5 55| 45 5 5.5 v
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -0.4 -0.4 | mA
oL Low-level output current 4 8 mA
TA Operating free-air temperature | -55 125 0 70 °C

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

SN54ALS30A SN74ALS30A
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
ViK Vcc =45V, = -18mA -1.5 -1.5 \2
VOH Vec =45Vt056.5V, Igy = —-0.4mA Vee-2 Veec-2 \
VoL Vecec = 4.5V, lop = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V, loL = 8 mA 0.35 0.5
2 Iy Vee =55V, Vi=7V 0.1 0.1 mA
iy Vec = 5.5V, V=27V 20 20 KA
IiL Vee = 5.5V, V=04V -0.1 -0.1 mA
> ot Veeg = 5.5V, Vo = 2.25V -30 -112 { =30 -112 mA
- IccH Vee = 5.5V, Vi=0V 0.22 0.36 0.22 0.36 mA |
(7, ] IccL Vee = 5.5V, V=45V 0.54 0.9 0.54 0.9 mA
> tAll typical values_ are at Vee = 5V.Ta = 26°C. .
2 4 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
O switching characteristics (see Note 1)
> Vcc =45Vteb.5V,
"] : . CL = 50 pF,
0 PARAMETER FROM To R = 5002 UNIT
o (INPUT) (OUTPUT) TA = MIN to MAX
(@) SN54ALS30A SN74ALS30A
CcC MIN MAX | MIN MAX
:l tPLH Any Y i 3 12 3 10 ns
(75) tPHL Any Y ) 3 15 3 12 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
'
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- TYPES SN54AS30, SN74AS30
8-INPUT POSITIVE-NAND GATES

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

SUPPIY VORAEGE, VO « ¢ v ettt ittt ettt et e e e e 7V
INPUEVOIAEE & o vttt it e et e e e e e e 7V
Operating free-air temperaturerange: SNS4AS30 .. . ... it e -55°Cto125°C

' SN74AS30 . ... e e 0°Cto70°C
Storage temperaturerange . . . . . . v . i e e e e e e e —-65°Cto 150°C

recommended operating conditions

SN54AS30 SN74AS30

MIN NOM MAX MIN NOM MAX UNIT
vVee Supply voltage . 4.5 5 5.5 4.5 5 5.5 \
VIH High-leve! input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 Vv
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
TA ' Operating free-air temperature —55 125 0 70 °C

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

SN54AS30 SN74AS30
PARAMETER TEST CONDITIONS MIN_TYPT MAX | MIN TYPT MAX UNIT
Vik Vee =45V, I} = -18 mA ~-1.2 -1.2 \4
VOH Vcec =45Vto5.5V, Igy=-2mA Vee-2 Vec-2 \
VoL Ve =45V, loL = 20 mA - 035 05 0.35 05 v
Iy Ve = 5.8V, V=7V 0.1 0.1 mA R
H Vce = 5.5V, Vi=27V 20 20 | uA 2 &
Ty Vce = 6.5V, Vi =04V ~0.5 05| ma | &
ot Ve = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA ;
IccH Vcec = 5.5V, V=0V 09 1.5 0.9 15| mA N
IccL Vee = 5.5V, Vi =4.5V. 3 4.9 3 4.9 mA ':
1Al typical values are at Vo = 5V, T = 25°C. =
3 The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, los: O
[+
switching characteristics (see Note 1) ' 6
j Ve =4.5Vto5.5V, 7))
CL = 50 pF, <
FROM T0 RL = 500Q,
PARAMETER (INPUT) (OUTPUT) TaA = MIN to MAX unIT (&)
SN54AS30 SN74AS30 z
MIN MAX MIN MAX <
tpLH Any Y 1 5.5 1 5 ns (/5]
tPHL Any Y 1 5 1 45 | ns -
<

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
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TYPES SN54ALS35, SN74ALS35
HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS

D2661, DECEMBER 1983 —REVISED MARCH 1884

® Noninverters with Open-Collector Outputs SN54ALS35 . . . J PACKAGE
. X SN74ALS35 . . . N PACKAGE
® Package Options Include Both Plastic and

- . . . . . (TOP VIEW)
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs 1A [0 14% vVee
. 13
® Dependable Texas Instruments Quality and ;Z E§ 120] g,Y\
Reliabilit .
4 ) 2y [Ja 11[J5A
e 3A[]s 10[]sY
description
P 3y s a[] 4A
These devices contain six independent noninverters. GND []7 8[] 4y
They perform the Boolean functions Y = A. The
open-collector outputs require pull-up resistors to SN54ALS3S . . . FH PACKAGE
perform correctly. They may be connected to other SN74ALS35 . . . FN PACKAGE
open-collector outputs to implement active-low (TOP VIEW)
wired-OR or active-high wired-AND functions. Open- o
collector devices are often used to generate higher > <9 >U g
VOH levels. . S § 0 §
3 21
The SNS4;.A‘LS35 is characterized for operation over 2A(]4 18] 6Y
the full military temperature range of —55°C to nells 17 0 ne

125°C. The SN74ALS35 is characterized for opera- 2v0s ) 16 5a
tion from 0°C to 70°C.

3all8 14 {] 5Y
FUNCTION TABLE (each buffer) 9
rrcr
>
INPUT OUTPUT % % (2) % :l;
A Y [G]
H H NC—No internal connection
L L
2
logic symbol —
>
181 1 Q-—ﬁ’-w g
22— L@ oy I
38— |6 5y &)
a2 8) 4y 7.}
sa— 11 1 0o 5Y <
6A (13) ] (12) &Y Q
_ ! =
Pin numbers shown are for J and N packages. <
wn
=

Copyright © 1983 by Texas Instruments Incorporated

i
Texas %
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

2-19



TYPES SN54ALS35, SN74ALS35
HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VORAGE, VO + vt v vttt it e e e e e 7V
INPUEVOIAOE . . oo et s 7V
Off-state OUtPULVORAGE . . . . . o o i it i i e e et e 7V
Operating free-air temperature range: SN54ALS35 ... ... R ~-55°Cto125°C

SNTZAALS3E . ottt e 0°Cto70°C

S1Orage temMPEratUrE FANGE . . . . . v v v v oottt et s it e s et e e e -65°Cto150°C

recommended operating conditions

SN54ALS35 SN74ALS35 UNIT
MIN NOM MAX MIN NOM  MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 2 \
ViL Low-leve! input voltage 0.8 0.8 \%
VOH High-leve!l output voltage 5.5 5.5 v
loL Low-leve! output current 4 8 mA
70 °C

TA Operating free-air temperature ~-55 125 0

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

SN54ALS35 SN74ALS35
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT MAX UNIT
VIK Vee =45V, h = -18mA . -1.5 -1.5 \
IoH Veec =45V, VOH = 5.5V 0.1 0.1 mA
VoL Veec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
2 Vce = 45V, oL = 8 mA 0.35 05
1] Vee = 5.8V, V=7V 0.1 0.1 mA
. IH Vee = 5.5V, V=27V 20 20 | pA
> IiL Vee = 6.5V, V=04V -0.1 -0.1 mA
- IccH Vee =558V, - V=45V 2.7 4.1 2.7 4.1 mA
(V2] IccL Vee =55V, Vi=0V 41 6.3 21 63| mA
> tAll typical values are at Ve = 5V, Tp = 25°C
= _— -
(w] switching characteristics (see Note 1)
> Voc = 45Vt 55V
wn CL = 50 pF
FROM TO Ry = 680 0
Q PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
= SN54ALS35 SN74ALS35
o MIN MAX | MIN MAX
E tpLH A Y 20 55 20 50 ns
- 1 A Y 2 15 2 12| ns
o PHL :
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
s
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TYPES SN54ALS74A, SN54AS74, SN74ALS74A, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982 —REVISED FEBRUARY 1984

® Package Options Include Both Plastic and Ceramic SNB4ALS74A, SN64AS74 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS74A, SN74AS74 . . . N PACKAGE
. . g (TOP VIEW)
® Dependable Texas Instruments Quality and Reliability —
1CR 1 Uha[J vee
TYPICAL MAXIMUM  TYPICAL POWER 1Dz 13[] 2CLR
TYPE CLOCK FREQUENCY DISSIPATION 1% E 3 12[] 2D
(CL = 50 pF) PER FLIP-FLOP 1PRE[}4  11[J 2CLK
1a[]s 10[] 2PRE
‘ALS74A 50 MHz 6 mW 10 [s 9 ] 20
‘AS74 134 MHz 26 mwW " ewo[dr sf]28
description
SN54ALS74A, SN54AS74 . . . FH PACKAGE
These devices contain two independent D-type positive-edge- SN74ALS74A, SN74AS74 . . . FN PACKAGE
triggered flip-flops. A low level at the Preset or Clear inputs sets (TOP VIEW)

or resets the outputs regardless of the levels of the other inputs.

When Preset and Clear are inactive (high), data at the D input a Ig o 8'5
meeting the setup time requirements are transferred to the outputs -2 >N
e . . . S SN | A ) N -
on the positive-going edge of the clock pulse. Clock triggering 3 2 12019
occurs at a voltage level and is not direct‘ly related to the rise time 1CLK [T 4 18] 2D
of .the clock pulse. Following.the hold tlm('e interval, data at the Ncis 170 Ne
D input may be changed without affecting the levels at the 1PRE(] 6 16 [] 2CLK
outputs. Ncil7 15 0 NC
The SN54ALS74A and SN54AS74 are characterized for operation 1Q(]s 14 [] 2PRE
over the full military temperature range of ~55°C to 125°C. The 10111213
SN74ALS74A and SN74AS74 are characterized for operation ooouoda
from 0°C to 70°C. e
NC—No internal connection (7))
FUNCTION TABLE |.—
. logic symbol 5
INPUTS OUTPUTS o
PRESET CLEAR CLOCK D Q a o«
— (4) —
L H X X H L 1PRE ——D
(3) s | 5 10 (&)
H L X X L H 1CLK @ > C1
L L X x | u*  w* w2 __1p 6 = 2]
- (1 . — 10
HeooH ot L o e <
2PRE (9)
H H t L L H APRTTIN § ——— 20 [a]
H H L X Q Qo PTETI | @ = 2
- 25w 113 8 55 <
. - " . R ——D
The output levels in this configuration are not guaranteed to meet the
minimum levels for VoH if the lows at Preset and Clear are near Vj_ (/5]
maximum, Furthermore, this configuration is nonstable; that is, it will e
not persist when either Preset or Clear returns to its inactive (high) level. Pin numbers shown-are for J and N packages. <

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

SUPPIlY VOItAGE, VO G - v v vt vttt i e et e e e e e 7V
INPUL VOIAGE .« . o o vttt e et it e e e e e e e e e e e e e 7V
Operating free-air temperature range: SN54ALS74A, SN54AS74 ... ... ... ... ... ... —-55°C to 125°C

SN74ALS74A, SN74AS74 . . .. ... e 0°C to 70°C
Storage temperature range . . ... .......i i e —-65°C to 150°C

Copyright © 1982 by Texas Instruments Incorporated.
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TYPES SN54ALST4A, SN74ALST4A
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS74A SN74ALS74A uNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \4
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
felock Clock frequency o] 30 o 34 MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 16.5 14.5 ns
CLK low 16.5 14.5
Setup time Data 16 15
U pefore CLKY PRE or CLR inactive 10 10 ns
th Hold time, data after CLK*t 0 (4] ns
Ta Operating free-air temperature - 55 1256 [0} . 70 °C

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

SN54ALS74A SN74ALS74A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX | MIN TYPT MAX
VIK Vee = 4.5V, I = —18 mA -1.5 -1.5 \4
VOoH Ve = 45Vto55Y, IoH = —0.4 mA Vee-2 Vee~-2 Vv
v Veg = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Voe = 45V, oL = 8 mA 035 05
2 CLK or D 0.1 0.1
—_— V =55V, V=7
h PRE or CLR cc =7V 0.2 0oz | ™
CLK or D 20 20
| | \ =55V, V=27V A
> | M [FREorCv cc ! 20 a0 | "
r CLK or D -0.2 -0.2
(7] he BRE o G Vee = 6.5V, V=04V o4 o4 mA
> 1ot Vee =56.5V, Vo = 2.25V -30 -112 | -30 -112 mA
2 Icc Vee = 5.5V, See Note 1 2.4 4 2.4 4 mA
o TAll typical values are at Voc = 5V, Ta = 25°C.
> $The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
(7)) NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.
) switching characteristics (see Note 2)
—
) Veec =45Vtab5V,
8 CL = 50 pF,
FROM T RL = 500 Q,
5 PARAMETER 0 L uNIT
{INPUT) {OUTPUT) TA = MIN to MAX
» SNS54ALS74A SN74ALS74A
MIN MAX | MIN MAX
fmax \ 30 34 MHz
1 P — - 3 15 3 13
PLH PRE or CLR Qord ns
PHL 5 17 5 15
t, —_ 5 18 5 16
PLH LK Qor@ ns
tPHL 5 20 5 18
NOTE 2: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
%
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TYPES SN54AS74, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS74 SN74AS74
MIN NOM MAX | MIN NOM MAX UNIT
Vee  Supply voltage 4.5 5 6.5 4.5 5 5.5 Vv
ViH High-level input voltage 2 2 \Y
ViL Low-level input voitage 0.8 0.8 \Y%
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency 0 90 0 105 MHz
I~ PRE or CLR low 4 4
tw Pulse duration CLK high 4 4 ns
CLK low 5.5 5.5
N Setup time | Data 4.5 4.5 ns
su before CLK* PRE or CLR inactive 2 2
th Hold time, data after CLK 1 0 Y ns
TaA Operating free-air temperature -55 125 [o] 70 °C

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

SN54AS74 SN74AS74
P, ET! TE D N:
'ARAMETER ST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee =45V, Iy = =18 mA ~-1.2 -1.2 \4
VoH Vce =45Vto55V, Igy = -2mA Vee-2 Vee-2 \Y
VoL Vee =45V, IoL = 20 mA 0.25 0.5 0.25 0.5 v
] Vee =55V, V=7V 0.1 0.1 mA
CLK or D 20 20
=55V, = 2.
'MW PREorciR| Vec = o° Vi=27V 0 o]
CLK or D -0.5 -0.5
I === Vcc =55V, Vi =04V
L IFREor CIR cc y 18 Tis | ™
gt Vee =565V, Vg = 2.25V -30 -112 | -30 -112 | mA l‘e
Icc Veg =55V See Note 1 10.5 16 10.6 16 | mA 5
T Al typical values are at Vg = 5V, Ta = 25°C. (&)
¥The output conditions have been chosen to prud_ug:e a current that closely approximates one half of the true short-current output current, lgs. o
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 6
switching characteristics (see Note 2) ‘2
Vee =45Vtob5V,
CL = 50 pF, %
FROM TO R = 500 9,
RAMET! UNIT|
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX NI <
SN54AS874 SN74AS74 (/5]
MIN MAX | MIN MAX -
frmax 90 105 mrzl <
tPLH. _— = = 3 8.5 3 7.5
tpHL PRE or CLR Qora 35 115 | 35 105 | ™
tPLH — 3.5 9 3.5 8
tPHL CLK QorQ 45 105 | 4.5 9 | ™
NOTE 2: For load circuit and voltage wavforms, see page 1-12 of the TTL Data Book, Volume 3.
T {l’
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TYPES SN54ALS86, SN74ALSB6
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2661, APRIL 1982—REVISED MARCH 1984

® Package Options Include Both Plastic and Ceramic SN54ALS86 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS86 . . . N PACKAGE
(TOP VIEW]

® Dependable Texas Instruments Quality and Reliability

1401 U] vce
182 13048
description 1v[ds  12[J4A
I . . - . 2a[a  n[]ay
These devices contain four independent 2-input Exclusive-OR 2B E 5 10 D 3B
gates. They perform the Boolean functions 2y E 6 9 D 3A
Y = A@®B = AB+AB in positive logic. GNDE 7 8 :] 3y

A common application is as a true/complement element. if one of
the inputs is low, the other input will be reproduced in true form
at the output. If one of the inputs is high, the signal on the other
input will be reproduced inverted at the output.

SN54ALS86 . . . FH PACKAGE
SN74ALS86 . . . FN PACKAGE
(TOP VIEW)

The SN54ALS86 is characterized for operation over the full
military temperature range of —-55°C to 125°C. The
SN74ALS86 is characterized for operation from 0°C to 70°C.

logic symbol

v FUNCTION TABLE
1A :;: =1 @ (each gate) i
: @ INPUTS | OUTPUT ‘.
" ® 1 1) oy A B Y 2
{9) L L L NC-—No internal connection
A ] (8)
(10) — 3Y L H H (7))
aA 2 (1) H L H '._
(13 ' p— 4y —
48— H H L :
O
.Pin numbers shown are for J and N packages. m
—3
, . o
exclusive-OR logic n
An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. <
o
EXCLUSIVE-OR
=
e <
— 77]
=l
These are five equivalent Exclusive-OR symbols valid for an ‘ALS86 gate in positive logic; negation may be shown at any <
two ports. ‘
LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
= ~ — 2k - —_— 2k+ 1
The 6utput is active (low) if The output is active (low) if . The output is active (high) if
all inputs stand at the same an even number of inputs an odd number of inputs (i.e.,
logic level (i.e., A=B). (i.e., O or 2) are active. only 1 of the 2) are active.
b Copyright © 1982, Texas Instruments Incorporated
I,
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TYPES SN54ALS86, SN74ALS86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

SUPPIY VOIS, VG « -t v v vttt ittt e e e e e 7V
INPULVORAGE « o o . ottt o it e it e e e e e Vv
Operating free-air temperature range: SN54ALSB6 . .......... ... .. .. ... o u.. ~55°Cto125°C
, SN74ALSB6 . .. ... e e 0°Cto70°C
Storage temperature range « o . v v o v v v vt e bt i e e e e e ~-65°Cto150°C

recommended operating conditions

SNS4ALS86 SN74ALS86 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 6.5 4.5 5 5.5 \4
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
IoH High-level output current -0.4 -0.4 mA
oL - Low-level output current 4 8] mA
TA Operating free-air temperature -55 125 0 70 °C

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

SLINJYID SV ANV STV R

SN54ALS86 SN74ALS86
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN _TYPT MAX UNIT
ViK Vee = 45V, I = —18 mA -1.5 -1.5 \
VOH Vcec =45Vt55V, Igy = -0.4 mA Vec-2 Vee-2 v
VoL Ve = 45V, oL = 4 mA 0.25 0.4 0.25 0.4 v
Vce =45V, loL = 8 mA 0.35 0.5
Iy Vge =65V, V=7V 0.1 0.1 mA
K Vege = 5.5V, Vp =27V 20 20 A
[ Vee = 5.5V, V) =04V -0.1 -0.1| mA
o} Vee = 5.5V, Vo = 225V -30 -112| -30 -112 | mA
Icc Ve = 5.5V, All inputs at 4.5 V 3.9 5.9 3.9 5.9 mA
tal typical values are at Vg = 5V, Tp = 25°C. )
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see Note 1)
Vge = 45Vteb55V,
‘ . CL = 50 pF,
PARAMETER FROM O R = 5004, UNIT
(INPUT) (QUTPUT) Ta = MIN to MAX
SN54ALS86 SN74ALS86
MIN MAX | MIN MAX
tPLH AorB v 3 22 3 17 ns
tPHL {other input low) 2 14 2 12
tPLH AorB v 3 22 3 17 ns
PHL {other input high} 2 12 2 10
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
Texas W2
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TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

D2661, DECEMBER 1983 —REVISED FEBRUARY 1984

® Serial-to-Parallel Conversions SN54AS95 . . . J PACKAGE
} SN74AS95 . . . N PACKAGE
° .
Parallel Synchronous Loading (TOP VIEW)
° .
Right or Left Shifts ser N [T 4] vee
® Package Options Include Both Plastic and i A[]2 13[]Qa
Ceramic Chip Carriers in Addition to Plastic and B[ 12[] Qg
Ceramic DIPs : cjs mnQdac
® Dependable Texas Instruments Quality and ofis . 10lJap
Reliability MODE[]s  of] CLK 2
GNo[]7  sfcik
description
These four-bit registers feature parallel and serial SN54AS95 . . . FH PACKAGE
inputs, parallel outputs, mode control, and two clock SN74AS95 . . . FN PACKAGE
inputs. The registers have three modes of operation: (TOP VIEW)
Parallel (broadside) load Z

Shift right (the direction QA toward Qp) o8«

Shift left (the direction Qp toward Qp) <
Parallet loading is accomplished by applying the four 21
bits and taking the mode contro! input high. The data B {4 18] ap
is loaded into the associated flip-flops and appears at NC s 17[ NC
the outputs after the high-to-low transition of the cfls 16{] ac
Clock-2 input. During loading, the entry of serial data NC 7 15[} NC

14[] ap

is inhibited.
9 10

Shift right is accomplished on the high-to-low =

transition of Clock 1 when the mode control is low; ) g

shift left is accomplished on the high-to-low transition Qo

of Clock 2 when the mode control is high by

connecting the output of each flip-flop to the parallel . NC—No internal connection

input of the previous flip-flop {(Qp to input C, etc.);

and serial data is entered at input D. The clock input

may be applied commonly to Clock 1 and Clock 2 if

both modes can be clocked from the same source.

Changes at the mode control input should normally

be made while both clock inputs are low. However,

conditions described in the last three lines of the

function table will also ensure that the register

contents are protected.

o]
Z
o

M

The SN54AS95 is characterized for operation over the
full military temperature range of —55°C to 125°C.
The SN74AS95 is characterized for operation from
0°C to 70°C.

ALS AND AS CIRCUITS )Y
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SLINJHID SV ANV STV Y

TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

FUNCTION TABLE

INPUTS QUTPUTS

MODE CLOCKS PARALLEL

contROL[F W 1w ] M [R B ¢ ©p| A % % @
H H X X X X X X | Qa0 Qg0 Qco Qpo
H i X X a b c d a b c d
H I X X |agt act ap' d | Qsy Qcp Qpn  d
L L H X X X X X | Qao Q@so Qco Qpo
L X + H X X X X H Qan Qpn Qcn
L X 4 L X X X X L  Qan On Qcn
t L L X X X X X | Qap QBo Qco Qpo
4 L L X X X X X | Qa0 Qo Qco Qpo
4 L H X X X X X | Qa0 Qo Qco Qpo
t H L X X X X X | Qa0 Qgo Qco Qpo
t H H X X X X X | Qa0 Qo Qco Qpo

t(Shiﬂing left requires external connection of Qg to A, Qg to B, and Qp to C. Serial data is entered at input D.

H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions).

4 = transition from high to low level, t = transition from low to high level.

a, b, ¢, d = the level of steady-state input at inputs A, B, C, or D, respectively.

QAo QBo. Qco. Qpo = the level of Qa, Qg, Qg or Qp, respectively, before the indicated steady-state input conditions were established.

Qan. Qgn. Qcn. Qpp = the levei of Qa, Qg, Q. or Qp, respectively, before the it t 4 transition of the clock.
logic symbol
SRG4
MODE ﬂg M2 [LOAD]
© M1 [SHIFT]
oLkl ——Db 1c3/1 =
CLK2 Malza rJ
ser A1 3D a3
A o
B {5 ———— g
e . an oo
{5) 10
D —— _.(__). QD
logic diagram (positive logic)
DATA INPUTS
N\
A B8 c ' N
MODE (6) (6] (2 (14) 3 (21 (@) (31 ) (5]

CONTHOL_?'D°""4>
seriaL Y [1] L 4
INPUT - - =
cLOCK 1 (9) [7] :
RIGHT SHIFT ] i °

cLock 2 (8) (8] 1R iR 1R 1R
c1 c1 Lop C1 b C1
1S 1S 1S 1S

LEFT SHIFT

{13) (13] t12) 12) (1) 1101 110} [9]
24 98 2 %o,
vV
OUTPUTS
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TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

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

Supply voltage, VCC - -« « c vt e e e e e e [ A"
INPUt VOItAGE . . ..ttt e e e e PP 7V
Operating free-air temperature range: SN54AS95 . ...................... . —=55°C to 125°C

SN74ASO5 . . ..o e 0°Cto 70°C
Storage temperature range . . .. ... ..ot vt e e e -65°C to 150°C

recommended operating conditions

" SN54AS95 SN74AS85 UNIT
. MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \"
10H High-level output current -2 -2 | mA
loL Low-level output current 20 20 | mA
fclock Clock frequency 0 100 0 100 | MHz
tw Pulse duration, CLK high or low 5 5 ns
tsy Setup time, data before CLK{ 2.5 . 2 ns
) Data . 2.5 2.5
th :1:'; ;;;er:?)e' CLKi CLK 1 to Mode 35 3 ns
CLK 2 to Mode 1 0
N Clock enable time CLK 1 13 12 ns
€N (see Figure 1) CLK 2 13 12
& Clock inhibit time CLK 1 3 2.5 ns
n (see Figure 1) CLK 2 1 )
TA Operating free-air temperature -55 125 ] 70 °Cc 2

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

(%2

SN54AS95 SN74AS95 -

PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT 5

VIK Ve = 45V, I} = =18 mA -1.2 -1.2 \ Q

VOH Vecec =45Vt bbbV, IoH = -2 mA Vee-2 Vee-2 A\ m

VoL Vee = 45V, oL = 20 mA 0.35 0.5 - 0.35 0.5 Vv 6
Hi Ve =55V, Vi=7V 0.1 0.1 mA

m Voo =55V, V=27V 30 20 | A 172)

L Mode Ve = 5.5V, Vi = 0.4V —1 “11 ma <

All other -0.5 ~-0.5 ()

10} Vee = 6.5V, Vo = 2.35V -30 -112 | -30 ~-112 | mA 2

IccH Vce = 5.5V 21 34 21 34| mA 158

lccL Vge =565V 26 39 26 39 | mA 7))

T Al typical values are at Vg = 5V, Ta = 25°C. -l

$The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, Igg. <

Texas W2
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TYPES SN54AS95, SN74AS35
4.BIT PARALLEL-ACCESS SHIFT REGISTER

switching characteristice (see Note 1)

Vec =45Vt 55V, .
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETE UNI
R {INPUT) {OUTPUT) TA = MIN to MAX NIv
SN54AS95 SN74AS95
MIN MAX | MIN MAX
fmax 100 100 MHz
tPLH 2 1 2 0
Q
PHL CLK 2 705 z -

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.

SLINJYID SV ANV STV N

SERIAL
INPUT

MODE
CONTROL
INPUT

INPUT

CLOCK 2
INPUT

Qa
OUTPUT

PARAMETER MEASUREMENT INFORMATION

13V

tenable 1

cLocK 1 / 5\"3 v

4— th —p|
1avf
| 12y
< > ¢—tinhib

i4— tinhibit 2 <

13V

NOTES: A. Input A is at a low level.

B. Vg =35V,V =03V.

it 1—P)

—————————— ViH
13V
ViL
tenable 2
—— —— V)

Nl /.
Vi

VOLTAGE WAVEFORMS

FIGURE 1-CLOCK ENABLE, INHIBIT, AND HOLD TIMES
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TYPES SN54ALS109A, SN54AS109, SN74ALS109A, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982 —REVISED FEBRUARY 1984

SNG4ALS109A, SN64AS109 . . . J PACKAGE

@ Package Options Include Both Plastic and Ceramic
SN74ALS109A, SN74AS109 . . . N PACKAGE

Chip Carriers in Addition to Plastic and Ceramic DIPs

. (TOP VIEW)
® Dependable Texas Instruments Quality and Reliabilit o
P v Y 18RO Uiedvee
2CLR
TYPICAL POWER :—I%E ; ::’ %2 J
TYPICAL MAXIMUM DISSIPATION
TYPE CLOCK FREQUENCY | PER FLIP-FLOP 1CikLla  13[]2K
‘ALS109A 60 MH 6 mW 1PREC)s 12 sz_E_CLK
‘AS1 129MHZ 29mw 1alle  112PR
S109 z o 1@z 1w[d2a
GND[]s g[]2a

description

SN54ALS109A, SN54AS109 . . . FH PACKAGE
SN74ALS109A, SN74AS109 . . . FN PACKAGE
(TOP VIEW)

These devices contain two independent JK positive-edge-
triggered flip-flops. A low level at the Preset or Clear inputs sets
or resets the outputs regardless of the levels of the other inputs.
When Preset and Clear are inactive (high), data at the J and K
input meeting the setup time requirements are transferred to the
outputs on the positive-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not directly related to
the rise time of the clock pulse. Following the hold time interval,
data at the J and K inputs may be changed without affecting the
levels at the outputs. These versatile flip-flops can perform as
toggle flip-flops by grounding K and trying J high. They also can
perform as D-type flip-flops if J and K are tied together.

The SN54ALS109A and SN54AS109 are characterized for

operation over the full military temperature range of —55°C to X 2
125°C. The SN74ALS109A and SN74AS109 are characterized s
for operation from 0°C to 70°C. . NC—No internal connection »
. FUNCTION TABLE =
(EACH FLIP-FLOP) logic symbol - |
Q
INPUTS — OUTPU'IE 1PRE (5) IS m
PRESET CLEAR CLOCK J K Q Q 14 (2) 14 . (6) 10 —
L H X X X|H L 1cLk ¥ Ky (&)
H L X X x| L H 1K 8wtk ST (/5]
L L X X  X| wH*  ne 1CLR %h, R D=1
H H t L L|L H PRE —-
2PRE G4y 110 5o (o]
H H t H L | TOGGLE 12) — 2
H H t L HIG T T g ©)
FQLEITN ~ 9) 5 <L
H H t H H| H L —— (15)
- 2CLR -2
H H L X X|Q @ v
* The output levels in this configuration are not guaranteed to meet Pin numbers shown are for J and N packages. &l
the minimum levels for Vo if the lows at Preset and Clear are .
near V| maximum. Furthermore, this configuration is nonstable;
that is, it will not persist when either Preset or Clear returns to
its inactive (high) level.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOltage, VO - o o it e e e e 7V
INput voltage . . . . ..o e e 7V
Operating free-air temperature range: SN54ALS109A, SN64AS109 ................... -55°Cto 125°C
SN74ALS109A, SN74AS109 . . . .. ..o 0°C to 70°C
S10rage temMPerature ranQe . . .. . . ..ottt it ettt e e e ~65°Cto 150°C
. Copyright © 1982 by Texas Instruments Incorporated
1,
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TYPES SN54ALS109A, SN74ALS109A
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS109A SN74ALS109A UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
oL Low-level output current 4 8 mA
fclock Clock frequency 0 30 [o] 34 MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 16.5 14.5 ns
CLK low 16.5 14.5
¢ Setup time Ea 15 15 ns
SU_ before CLK* PRE or CLR inactive 10 10
th Hold time, data after CLK* 0 0 ns
TA Operating free-air temperature -55 125 (o] 70 °C

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

SN54ALS109A SN74ALS109A
T UNIT
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN_ TYPT  MAX
ViK Vee = 4.5V, ) = —18 mA -1.5 -1.5 \'
VOH Vcec = 45Vt0565V, gy = -0.4mA Vee-2 Vee-2 v
v Vce = 4.5V, IoL = 4 mA .0.25 0.4 0.25 0.4 v
o | - Ve = 45V, loL = 8 mA 0.35 05
i CLK, J, or K : 0.1 0.1
! ‘Bl T =5.5V, =7V A
2 N’ PRE or CLR Vee = 55 Vi . 0.2 0oz | "
: CLK, J, or K. 20 20
— =55V, V=27V A
> "W [PRE orein Vee ! 40 20 | ¥
— CLK JorK =55V, V| = 04V -02 02 A
o | [FREocr Vee = 55V, =" ~0.4 04 | ™
> lo* Vce = 5.5V, Vo = 2.25V ~-30 -112 | -30 -112 | mA
2 lcc Vee =565V, See Note 1 2.4 4 2.4 4 mA
) TAll typical values are at Ve = 5V, Tp = 25°C. )
$The output conditions have been cllosen to produce a current that closely apprgximates oneﬁaﬁof the true short-circuit output current, lgs.
g NOTE 1: Igc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
o o _—
5 switching characteristics {see Note 2)
P Vec = 45V t0 5.5V,
C CL = 50 pF,
L | FROM TO RL = 500 Q,
PARAMETER UNIT
w (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS109A SN74ALS109A
MIN MAX MIN MAX
fmax 30 34 MHz
t —_— = — 3 15 3 13
PLH PRE or CLR QorQ ns
tPHL 5 17 5 15
tPLH 5 18 5 16
K a
tPHL cL @or 5 20 5 18 ns
NOTE 2: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
i
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TYPES SN54AS109, SN74AS109

DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS109 SN74AS109 UNIT
MIN NOM MAX | MIN NOM MAX
Vcec  Supply voltage - 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency 0 90 0 105 MHz
PRE or CLR low 4 4
tw Pulse duration CLK high 4 4 ns
CLK low 5.5 5
Setup time Data 5.5 5.5
'S4 pefore CLKT [ BRE or CLR inactive 2 2 ne
th Hold time, data after CLKt [ (4] ns
TA Operating free-air temperature ~-55 125 0] 70 °C

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

noted) -
SN54AS109 SN74AS10
PARAMETER TEST CONDITIONS 9 UNIT
MIN TYPT MAX | MIN TYyP! MAX
Vik Vee = 45V, I} = ~18 mA 1.2 -12 1 v
VOH Vcec =45Vt055V, IopH= ~-2mA Vee-2 Vee-2 v
VoL Vee =45V, lot = 20 mA 0.25 0.5 0.25 0.5 \'4 i
N Vce = 5.5V, Vi=7V 0.1 01 | mA. | KN
CLK, J or K 20 20 2
] ] V, =55V, V) =27V
M [PREorCiR| 'cc =99 = 0 w] " | §
CLK, J or K -0.5 0.5
| f———=1 V =58V, = 0.
W [FREorcir] “CC Vi=o4v "8 18| ™ :2
10} Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA —
lce Vee =565V, See Note 1 11.6 17 11.6 171 mA 8
TAll typical values are at Voc = 5V, Ta = 25°C. o0
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs. 6
NOTE 1: Igc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
)]
switching characteristics (see Note 2) g
Vge =45Vt 55V, (]
CpL = 50 pF, 2
FROM T0 Ry = 500 Q,
PARAMETER ° L uNIT <
{INPUT) (OUTPUT} TAa = MIN to MAX w
SN54AS109 SN74AS109 v}
MIN MAX | MIN MAX <
fmax 90 105 MHz .
t PR —
PLH PRE or CLR Qor@ 3 Ed 3 81 ns
tPHL 3.5 11.5 3.5 105
t, - 10 9
PLH CLK Qord 3.8 3.5 ns
tPHL 4.5 105 | 4.5 9

NOTE 2: For load circuit and voltage wavforms, see page 1-12 of the TTL Data Book, Volume 3.
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TYPES SN54ALS136, SN74ALS136

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

WITH OPEN-COLLECTOR OUTPUTS

D2837, MARCH 1984

® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic

SN54ALS136 . . . J PACKAGE
SN74ALS136 . . . N PACKAGE

DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and 1ads UaJvee
Reliability B2 13[J4B
1v[s 12{Jaa
description 2Afs  m{day
28(0s 10[J3B
These devices contain four independent Exclusive-OR gates with 2Y[e a[]3A
open-collector outputs. They perform the Boolean functions GND[]7 8[]3Y
Y = A@B = AB+AB in positive logic.
A common application is a true/complement element. If one of SN54ALS136 . . . FH PACKAGE
the inputs is low, the other input will be reproduced in true form SN74ALS136 . . . FN PACKAGE
at the output. If one of the inputs is high, the signal on the other (TOP VIEW)

input will be reproduced inverted at the output.

The SN54ALS136 is characterized for operation over the full
military temperature range of —55°C to 125°C. The
SN74ALS136 is characterized for operation from 0°C to 70°C.

ALS AND AS CIRCUITS &N

logic symbol
FUNCTION TABLE

1A ) =1 3 {each gate}

12) oOF—=— v
B8 % INPUTS | OUTPUT
2A

5) ) 5y A B Y ,
2B L L L NC—No internal connection
3A 9) (8)

(10} —— 3y L H H
38 (12) H L H
“ {13) & ay H H L
4B
Pin numbers shown are for J and N packages.
exclusive-OR logic
An Exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols.

EXCLUSIVE-OR .

— -4 } .
These are five equivalent Exclusive-OR symbols valid for an ‘ALS136 gate in positive logic; negation may be shown at any
two ports.

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
— = —_— 2k — 2k+1
The output is active (low) if The output is active (Iov;l) if The output is active (high} if
all inputs stand at the same an even number of inputs an odd number of inputs (i.e.,
logic level {i.e., A=B). {i.e., O or 2) are active. only 1 of the 2} are active.
b Copyright © 1984, Texas Instruments Incorporated
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TYPES SN54ALS136, SN74ALS136
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VOItAGE, VG « v v v ittt ittt ittt it sttt e st e 7V
INPUL VOIAOE . . o oottt ittt e e e e 7V
Off-state oUtPUL VORAGE . . . . . .o it i i i e e i e e s 7V
Operating free-air temperature range: SNS64ALS136 ... ... ..., —-55°C to 125°C

) SN7AALST136 ...ttt 0°C to 70°C
Storage temperature range . . . .. oo v vttt vttt e e —-65°C to 150°C

recommended operating conditions

SN54ALS136 SN74ALS136 UNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
ViH High-level input voltage ‘ 2 2 \Y
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 5.5 \
loL Low-level output current 4 8| mA
TaA Operating free-air temperature -55 125 o 70 °C

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

SN54ALS136 SN74ALS136
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vee =45V, I} = —18 mA . =15 -15| V
loH Vcc =45V, VoH =565V 0.1 0.1 | mA
C VoL Voo = 45V, oL = 4 mA 0.25 04 02504
2 . Vgcec =45V, loL = 8 mA 0.35 0.5
Iy Vee =65V, . Vi=7V 0.1 0.1 mA
(I8 Vege =55V, Vi =27V 20 20 [ pA
> T Voc =55V, V) =04V =01 0.1 | mA
5 ico Voo =55V, Allinputs at 4.5 V 39 59 39 59| mA
> TAll typical values are at Vee =5V, Ta = 26°C.
g switching characteristics (see Note 1)
> Vcg = 45Vto55V,
(7, CL = 50 pF,
. T R = 2k
o PARAMETER . RO 0 L UNIT
— {INPUT) (OUTPUT) Ta = MIN to MAX
o SN54ALS136 SN74ALS136
O MIN MAX | MIN' - MAX
E tPLH AorB v 20 55 | 20 sof
| APHL (other input low) 3 18 3 15
[/, 8 tPLH AorB v 20 55 20 50 ns
tPHL (other input high) 3 15 3 12
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
s R
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TYPES SN54ALS151, SN64AS151, SN74ALS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982—REVISED FEBRUARY 1984

©® 8-Line to 1-Line Multiplexers SN54ALS151, SN54AS151 . . . J PACKAGE
Can Perform As: SN74ALS151, SN74AS151 . .. N PACKAGE
Boolean Function Generators (TOP VIEW)

Parallel-to-Serial Converters

Data Source Selectors pa[fr Tie[] Vee

Input Clamping Diodes Simplify System Design D202 1s[JD4

D113 D5

Fully Compatible With Most TTL Circuits DoE 4 :;B D6

® Package Options Include Both Plastic and Ceramic v[s 120JD7
Chip Carriers in Addition to Plastic and Ceramic DIPs Wlls n A
G wods
® Dependable Texas Instruments Quality and Reliability GNDE 8 9 - c

description

SN54ALS151, SN54AS151 . . . FH PACKAGE
SN74ALS151, SN74AS151. .. FN PACKAGE
(TOP VIEW)

These monolithic data selectors/multiplexers provide full binary
decoding to select one of eight data sources. The strobe input (G_)
must be at a low logic level to enable the inputs. A high level at
the strobe terminal forces the W output high and the Y output
low.

The SN54ALS151 and SN54AS151 are characterized for
operation over the full military temperature range of —55°C to
'125°C. The SN74ALS151 and SN74AS151 are characterized
for operation from 0°C to 70°C.

2
FUNCTION TABLE NC—No internal connection 5
INPUTS OUTPUTS Q
SELECT STROBE v w loai bol o«
c B A I3 ogic symbo o
X X X H L H 0
L Lt L Do DO <
L L H L D1 D1 - @ Mux

L H L L 02 ©Z e B (=]
L H H L p3 D3 : o |° ¢l =
HooLooL L Da DF cl 1,477 <
H L H L D5 D5 oo 4 o N
HOHoL L os D5 o1 817 o, -
H H H L p7 D7 D2 %—_ 2 b (6} w <

H = high level, L = low level, X = irrelevant b3 '('1-5)—' 3

DO, D1 ...D7 = the level of the D respective input D4 4

(14}

o8 {13) s

De {12) N

D? —— 7

Pin numbers shown are for J and N packages.
| Copyright © 1982 by Texas Instruments Incorporated
.84 i
TEXAS b 2-37

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

logic diagram {positive logic)

6 (7) b

SLINJHID SV ANV STV Ry

”
D0 (4)
—
(3)
D1 i \
p2 2
D3 (1)
] : (5)
DATA ‘ (6)
INPUTS D4 (15) T w
|
[
DS (14)
D6 (13} —\
[ ——J
(12)
-
At
T
DATA . {10)
SELECT B
(BINARY) '
c (9)
. L,
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOItage, Vo - oot e e e e 7V
IDPULVORAGE . . . e e e 7V
Operating free-air temperature range: SN54ALS151, SNG4AS161 . . .. oo oo e e .. —55°Cto125°C
SN74ALS151,SN74AS151 .. ........ ... ..., 0°Cto70°C
Storage temperaturerange . . ............. e e e e e e e —65°Cto 150°C
.Ji
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TYPES SN54ALS151, SN74ALS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS151 SN74ALS151 UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \4
VL Low-level input voltage ) 0.8 0.8 \%
loH High-level output current -1 -26 | mA
loL Low-level output current 12 24 | mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS151 SN74ALS151
N UNI
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX | MIN TYPT MAX T
ViK Ve =45V, Il = —18 mA -1.5 -1.5 \4
Vcc =45Vtob55V, Igy = -0.4 mA Vec-2 Vee-2
VOH Vee =45V, IoH = —1mA 2.4 3.3 \Y
Vec = 4.5V, loH = —2.6 mA 2.4 3.2
v Vee = 4.5V, lop = 12 mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V, loL = 24 mA 035 05
1] Vee =65V, Vi=7V . 0.1 0.1 mA
Ii4 Vee =565V, V=27V 20 20 pA
I Vee = 6.5V, V| =04V -0.1 -0.1 mA
lo# Vee =565V, Vg = 225V -30 -112 | -30 -112 | mA
lce Vee =55V, Inputs at 4.5 V 7.5 12 7.5 12 | mA | B :
TAll typical values are at Vog = 6V, Tp = 25°C. 2
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ips.
switching characteristics (see Note 1) 2
Vgg =45Vto55V, 5‘
Cp = 50 pF, Q
PARAMETER + FROM 0 AL = 5000, ‘unr| EE
. (INPUT) {OUTPUT) Ta = MIN to MAX 6
SN54ALS151 SN74ALS151
MIN MAX | MIN MAX n
4 21 4 18
tPLH A, B orC Y ns <
tPHL 8 28 8 24 n
4
tPLH A, B, orC w 7 28 U 2 ns 2
tPHL 7 26 7 23 <
tPLH 3 12 3 10 :
Any D Y ns (7))
tPHL 5 18 5 15 bk
tPLH Any D w 3 18 3 15 ns <
tPHL Y 2 18 2 15
tPLH - 4 21 4 18
tPHL 6 M a 23| 4 is | ™
tPLH 5 w 5 23 5 19 ns
tPHL 5 26 5 23
NOfE 1: For load circuit and voltage wavefovms. see page 1-12.
- TExas ‘t"
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TYPES SN54AS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54AS151 SN74AS1561 UNIT
MIN NOM MAX | MIN NOM MAX
Vecc  Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
VIH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 " 08 \
loH High-level output current -12 -15 mA
loL Low-level output current 32 48 mA
TaA Operating free-air temperature -55 125 [¢] 70 °C

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

SN54AS151 SN74AS161
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX | MIN TYPT MAX
Vik Vee = 4.5V, | = =18 mA -1.2 -1.2 \
Vcec =45Vto55V, gy = -2mA Vee-2 Vee-2
VoH Vee = 45V, IoH = —12mA 2.4 3.2 \%
Vee = 45V, IoH = —15 mA 2.4 3.3
\ =45V, oL = 32 mA 0.25 0.5
VoL cC OL m v,
Vee = 45V, loL = 48 mA 0.35 0.5
A, B, orC 0.2 0.2
! Vi =55V, V=7V A
! All others cc =55 ! 0.1 0.1 ™
A B, orC 40 40
| Vee = 6.5V, V) =27V A
H Al others ce : 20 20 | *
A,B,orC -1 -1
| Vece = 6.5V, V=04V A
L Al others cc = 85 ! ~05 o5 | ™
2 ot Vee = 6.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA
Icc Vee = 5.5V, . 18.6 30 18.6 30 mA
TAll typical values are at Vee = 5V, Tp = 25°C.
> $The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
- .
) switching characteristics (see Note 1)
5 Vec =45Vtob55V,
O CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
> (INPUT} (OUTPUT) TA = MIN to MAX
® SN54AS151 SN74AS151
(@] MIN MAX | MIN MAX
= . . 14.
= tPLH A, B, or C v 4.5 16 4.5 5 ns
(@) tPHL 4.5 16 4.5 15
Cc tPLH 4 14.5 4 12
, B, orC w
5 L A B.or 2 125 r 2] ™
(7)) tPLH 3 11.5 3 10.5
PHL Any D v 3 12 3 T
tPLH 2 8 2 6.6
Any D w
PHL v 1 5.5 1 a5 | ™
tpLH . 4.5 16 4.5 14
G Y
PHL - 3 12.5 3 n| "™
tPLH g w 1.5 7 1.5 6 ns
PHL 3 11 3 10
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
i
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TYPES SN54ALS160A THRU SN54ALS163A, SN54AS160 THRU SN54AS163
SN74ALS160A THRU SN74ALS163A, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

D2661, APRIL 1982—REVISED FEBRUARY 1984

® Internal Look-Ahead for Fast Counting SN54ALS’, SN54AS’ . . . J PACKAGE
o . SN74ALS’, SN74AS’ . . . N PACKAGE
® Carry Output for n-Bit Cascading (TOP VIEW)
® Synchronous Countin —_—
¥ 9 R [0 Uie[d vee
©® Synchronously Programmable CcLk 2 s[JRco
® Package Options Include Both Plastic and ‘g E3 “ % gA
Ceramic Chip Carriers in Addition to Plastic and ch 4 m 7 8
Ceramic DIPs 5 1200 Qc
p[0s 11dap
® Dependable Texas Instruments Quality and ENP[]7  10[JENT
Reliability GND [s 9| JCOAD
description

SNB4ALS’, SN54AS . . . FH PACKAGE
SN74ALS’, SN74AS’ . . . FN PACKAGE
(TOP VIEW)

These synchronous, presettable counters feature an internal carry
look-ahead for application in high-speed counting designs. The
‘ALS160A, ‘ALS162A, ‘AS160, and ‘AS162 are decade
counters, and the ‘ALS161A, ‘ALS163A, ‘AS161, and ‘AS163
are 4-bit binary counters. Synchronous operation is provided by
having all flip-flops clocked simultaneously so that the outputs
change coincident with each other when so instructed by the
count-enable inputs and internal gating. This mode of operation
eliminates the output counting spikes that are normally associated
with asynchronous (ripple clock) counters. A buffered clock input
triggers the four flip-flops on the rising (positive-going) edge of
the clock input waveform. ’

These counters are fully programmable; that is, the outputs may
be preset to either level. As presetting is synchronous, setting

-up a low level at the load input disables the counter and causes

the outputs to agree with the setup data after the next clock pulse NC—No internal connection
regardless of the levels of the enable inputs.

The clear function for the ‘ALS160A, ‘ALS161A, ‘AS160, and ‘AS161 is asynchronous and a low level at the clear
input sets all four of the flip-flop outputs low regardless of the levels of the clock, load, or enable inputs.

The clear function for the ‘ALS162A, ‘ALS163A, ‘AS162, and ‘AS163 is synchronous and a low level at the clear
input sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs.
This synchronous clear allows the count length to be modified easily as decoding the maximum count desired can
be accomplished with one external NAND gate. The gate output is connected to the clear input to synchronously
clear the counter to 0000 (LLLL).

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional
gating. instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count-
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The
ripple carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 15 with Qp
high). This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at
the ENP or ENT are allowed regardless of the level of the clock input.

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or TOAD) that will
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable
setup and hold times.

The SN54ALS160A through SN54ALS163A and SN54AS160 through SN54AS163 are characterized for operation
over the full military temperature range of —55°C to 125°C. The SN74ALS160A through SN74ALS163A and
SN74AS160 through SN74AS163 are characterized for operation from 0°C to 70°C.

% Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS162
SN74ALS160A, SN74ALS162A, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbols

‘ALS160A AND ‘AS160 DECADE ‘ALS162A AND ‘AS162 DECADE
COUNTERS WITH DIRECT CLEAR COUNTERS WITH SYNCHRONOUS CLEAR
o CTRDIV10 - CTRDIV10
CLR Wb cT=0 CLR Wb' 5CT=0
LOAD —t M1 LOAD —t M1
M2 (15) : M2 (15)
(10 -9 | RCO 1 - RCO
ENT (7)) 63 3CT=9 ENT ((70) a3 3CT=9
ENP ) G4 Enp 2 G4
CLK DC5/2,3,4+ . CLK 2) $c5/2,3,4+
r r
(3) (14 3 14)
A=—Tisp {1 —— oa PRI 150 (1] { Qa
(4) (13) (4) (13)
B ‘ 2] ‘ Qg g — 2] 0
(5) (12) (5) (12)
¢ @ 1l | R e} al REN
D ——— (8] Qp D (8] ap
‘ALS160A and ‘AS160 logic diagram (positive logic)
i D]
LOAD 1o
ent -1 > (8) geo
————{ ) .
enp L2
cLk 2 éz — o
’ { —t—c=>C1 ——-“4' Qa
2 41D
d R
A3 D_I
-
(V2]
. > ——>C1 —(&03
2 1D
v MR
> g 4l ‘-I
(7]
o { _j c1 (12) Q
— — iD
m R
o c 18 { °'I
=
-
wn
et Y op
1D
R -
p 18

<

'ALS162A and ‘AS162 decade counters are similar; however the clear is synchronous as shown for the ‘ALS163A and ‘AS163 binary counters.

Pin numbers shown are for J and N packages.

{ip
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163

SYNCHRONOUS 4-BIT BINARY COUNTERS

logic symbols

‘ALS161A AND ‘AS161 BINARY
COUNTERS WITH DIRECT CLEAR

‘ALS163A AND ‘AS163 BINARY
COUNTERS WITH SYNCHRONOUS CLEAR

1 CTRDIV16 " CTRDIV16
CLR —I> c1=0 CLR ——I>x 5CcT=0
— (9} Pane—:))
LOAD —ﬁ M1 LOAD —t m1
M2 (15) M2 (15)
(10} 3CT=15 RCO (10 3CT=15 RCO
ENT o G3 ENT ™ G3
ENP ——— G4 ENP G4
CLK LECS/ZS,M CLK (2 DC5/2,3,4+
(- | L ’
(14) 14)
a3 15D (1] Qa Py 150 [1) ( QA
(4) {13) (4) (13)
B ) ] {2] 2 Qg B ) [2) 12) Qg
° T [ an ¢ € 4 ¢
D — {8) Qp D - {8 —— Qp
'ALS163A and ‘AS163 logic diagram (positive logic)
CLR (1)
ToAD 2 ——
ENT 7 —————— (15) RCO
ENP 1 —
oLk 2 , o
— 1)
—3>C1 —-—1— Qa w
—dq1D =
A (3) | :—I 5
; (&)
! ) =
—a>C1 —— Q o
1 1D 0
B 4) { D—l <
S
b
; > C1 | (12) Qe <
—q1D
) B 2
D (6)
'ALS161A and ‘AS161 synchronous binary counters are similar; however the clear is asynchronous as shown for the ‘ALS160A and ‘AS160 decade counters.
Pin numbers shown are for J and N packages.
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TYPES SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS162
SN74ALS160A, SN74ALS162A, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT DECADE COUNTERS

typical clear, preset, count, and inhibit sequences

'ALS160A, ‘AS160, ‘ALS162A, ‘AS162

lltlustrated below is the following sequence:
1. Clear outputs to zero (‘ALS160A and ‘AS160 are asynchronous; ‘ALS162A and 'AS162 are synchronous)
2. Preset to BCD seven .
3. Count to eight, nine, zero, one, two, and three
4. Inhibit

| ToRD L]

DATA
INPUTS <

Ll

.0

1 S

1]

OUTPUTS {

l

|

RCO

~

S1INJHID SV ANV SV !

INHIBIT
SYNC PRESET

CLEAR

ASYNC

CLEAR

N
o L

{i’
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT BINARY COUNTERS

typical clear, preset, count, and inhibit sequences
'ALS161A, ‘AS161, ‘ALS163A, ‘AS163

lllustrated below is the following sequence:
1. Clear outputs to zero (‘ALS161A and 'AS161 are asynchronous; ‘ALS163A and ‘AS163 are synchronous)
2. Preset to binary twelve
3. Count to thirteen, fourteen, fifteen, zero, one, and two
4. Inhibit

CLR l
w L]

d | r— — —=- — — — — — — — —
A | e e o
l
B { i
DATA . _— = = - = - — = —
npuTs ; -— — — — — — T —
c_1 | L — = =
|
°o_| | | —
§ | - - - - - - -
: [ : !
‘ .
ENP I ! _
i L E
| 1
ENT I ol ! | n
S l 2
St s L L I 5
Z ! | o
S T S S S I &
ouTPUTS & ) : (&
— 1/
Q__ _ ) _ } ] | 2
i
—_—— ! I
Qp 1 , ! | | (]
_— |
) . | =
!
RCO | % 1 [ I I ]
! ] 2 13 14 15 o 1 2! c_’l)
I 1 | COUNT -} INHIBIT <
SYNC PRESET
CLEAR
ASYNC
CLEAR

i
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TYPES SN54ALS160A THRU SN54ALS163A
SN74ALS160A THRU SN74ALS163A
‘SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

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

SLINJHIO SV ANV STV R

SUPPLY VORAGE, VG - - v v v i e 7V
INPUL VOIAGE .+« « ot v vt et e et e e e e e e et e e e et e e e e 7V
Operating free-air temperature range: SN54ALS160A thru SN54ALS163A .............. —-55°C to 125°C
SN74ALS160A thru SN74ALS163A . ................. 0°C to 70°C
Storage temperature range . . . .. ... ... i i e e e -65°C to 150°C
recommended operating conditions
SNG4ALS160A SN74ALS160A
THRU THRU
SN54ALS163A SN74ALS163A UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 6.5 v
VIH High-leve! input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current ~0.4 -0.4 | mA
loL Low-leve! output current 4 8 mA
fclock  Clock frequency ¢} 25 [o] 30 | MHz
tw Pulse duration CLK high o low — 20 16.5 ns
‘ALS160A, ‘ALS161A, CLR low 20 15
A, B, C, D 20 15
TOAD 20 15
Setup time ENP, ENT ‘ALS160A, ‘ALS161A 25 20
tsu before CLK4 &S162A, ‘ALS163A 30 25 ns
‘ALS160A, ‘ALS161A CLR inactive 10 10
'ALS162A, ‘ALS163A e iOW___ 20 15
CLR high (inactive) 10 10
th Hold time, all synchronous inputs after CLKt [o] 0 ns
Ta Operating free-air temperature —-55 125 [o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS160A SN74ALS160A
THRU THRU
PARAMETER TEST CONDITIONS SNS4ALS163A SN74ALS163A UNIT
MIN _TYPT  MAX MIN_TYPT  mAXx
Vik Veg = 45V, I = —18 mA -1.5 -15| v
VoH Ve =45Vto556V, Igy = -0.4mA | vee-2 Vee-2 \
VoL Vce = 45V, IoL = 4 mA 0.25 0.4 025 o04]
Vee = 4.5V, oL = 8 mA 0.35 0.5
LOAD, CLK or ENT 0.2 0.2
I All other Vec =85V, vi=7V 0.1 o1l ™
e R : ol
I . Vce = 5.5V, V| = 0.4V -0.2 -0.2| mA
Io* “QCO Vee = 5.5V, Vo = 2.25 V _;2 ~1:(2) _;Z ’ -132 mA
lcc Vee =565V 12 21 12 21 mA

tAll typical values are at Vee =5V, Ta = 25°C.
#The output conditions have been chosen to produce a current that closelv approximates one half of the true short-circuit output current los-

*i’
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TYPES SN54ALS160A THRU SN54ALS163A
SN74ALS160A THRU SN74ALS163A
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

‘ALS160A, ‘ALS161A switching characteristics (see Note 1)

33

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Vecec =45Vte55V,
CL = 50 pF,
R, = 500 Q,
PARAMETER FROM T0 TL = MIN to MAX UNIT
(INPUT) (OUTPUT) A- °
SN54ALS160A SN74ALS160A
SN54ALS161A SN74ALS161A
MIN MAX | mIN MAX
fmax 25 30 MHz
tPLH 8 30 8 26
CLK R
PHL co 7 25 7 3] ™
tPLH 4 18 4 15
CLK Al
TPHL ny @ 6 20 6 7| ™
tPLH 3 16 3 13
ENT R
tPHL co 3 16 3 13 ne
tPHL CLR Any Q 8 27 8 ‘24| ns
tPHL CLR RCO 11 31 11 28 ns
‘ALS162A, 'ALS163A switching characteristics (see Note 1)
Vge =45Vt55V, *
Cp = 50 pF.
RL = 500 Q,
PARAMETER FROM T0 TL MIN to MAX UNIT
A=
INPUT,
HNPUT) touteum) SN54ALS162A SN74ALS162A —
SN54ALS163A SN74ALS163A /
MIN MAX | MIN MAX B 2
fmax 25 30 MHz
tPLH CLK RCO 8 01 8 B s 7]
tPHL 7 25 7 23 [ =
tPLH 4 18 4 15 —
CLK Al
tPrL wa 6 7| 6 7] ™ 8
tPLH 3 20 3 17
ENT RCO ns o
tPHL 3 16 3 13 6
. NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3. m
=
n
=
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TYPES SN54AS160 THRU SN54AS163
SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

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

Supplyv voltage, VcC
Input voltage

Operating free-air temperature range: SN54AS160 thru SN54AS163

7V

- SN74AS160 thru SN74AS163 . .....................
Storage temperature range . . . ... ..o e . e e e

recommended operating conditions

SN54AS160 SN74AS160
THRU THRU
SN54AS163 SN74AS163 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \
IOH High-leve! output current -2 -2 | mA
loL Low-level output current . 20 20 | mA
fclock  Clock frequency 0 65 0 75 | MHz
tw Pulse duration CLK high or low . 7.7 6.7 ns
‘AS5160, ‘AS161 CLR low 10 8
A, B C D 10 8
. LOAD 10 8
Setup time ENP, ENT 10 8
tsu before CLK? | "AS160, '‘AS161 CLR inactive 10 ) ne
) . CLR low 14 12
2 AS162, "AS163 CLR high (inactive) 10 9
th Hold time, all synchronous inputs after CLKt 2 0 ns
TA Operating free-air temperature -55 125 o] 70 °C
E electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
> SN54AS160 SN74AS160
Z ‘ PARAMETER TEST CONDITIONS SN;:::_] 63 SN;I::‘::1G3 UNIT
o MIN_TYPT MAX | MIN TYPT MAX
b~ Vi Vee = 4.5V, ) = -18 mA -1.2 12| v
(/2] VoH Vec = 45V1055Y, Igy = —2mA Vee-2 Vee-2 v
o VoL Vce = 45V, oL = 20 mA 0.25 0.5 025 06| V
— LOAD 0.3 0.3
X ] ENT Vee = 55V, V=7V 0.2 0.2 | mA
8 All other 0.1 0.1
— LOAD 60 : 60
;l, W |ENT Vee = 55V, V=27V . 40 40| A
All other 20 20
LOAD ~1.5 -1.5
I ENT Vee = 6.5V, V) = 0.4V —1 -1] ma
All other -0.5 -0.5
[ : Vce = 6.5V, Vg = 2.25 V -30 -112 | -30 -112 | mA
lcc Vee = 55V 35 53 35 53 | mA
Al typical values are at Vee = 5V, Tp = 25°C. ,
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, igg.
i
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TYPES SN54AS160 THRU SN54AS163
SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

‘AS160, ‘AS161 switching characteristics (see Note 1)

Veec =45Vto55YV,
CL = 50 pF,
R_ = 500 Q,
M T
PARAMETER (::‘:m ( ourgur) Ta = MIN to MAX UNIT
SN54AS160 SN74AS160
SN54AS161 SN74AS161
MIN MAX | MIN MAX
fmax 65 75 MHz
tPHL RCO 2 14 2 12.6
tpLH CLK RCO (with LOAD high) 1 8.5 1 8| ns
tpLH RCO (with LOAD low)- 3 17.5 3 16.5
tPLH 1 7.5 1 7
K A
TPHL cL ny @ 2 14 2 X
tPLH 1.5 10 1.5 9
ENT R
PHL N co 1 9.5 1 N
tPHL CLR Any Q 2 14 2 131 ns
tPHL CLR RCO ‘2 14 2 125 | ns
‘AS162, ‘AS163 switching characteristics (see Note 1)
Vge =45Vt b5V,
Cp = 50 pF,
= 500 Q, E
FROM TO0 R = 5000
PARAMETER NPUT) {OUTPUT) Ta = MIN to MAX UNIT 2
SN54AS162 SN74AS162 ]
SN54AS163 SN74AS163
MIN MAX | miN MAX (/5]
frmax 65 75 MHz =
tPHL RCO 2 14 2 125 )
PLH CLK RCO (with LOAD high) 1 8.5 1 8 | ns O
tpLH RCO (with LOAD low) 3 17.5 3 165 E
1 1 7.5 1 7
PLH CLK Any Q ns O
tPHL 2 14 2 13 (7))
tPLH ENT RCO 15 10115 31 ns <
tPHL 1 9.5 1 8.5
(a]
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3. 2
' n
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TYPES SN54ALS160A THRU SN54ALS163A, SN54AS160 THRU SN54AS163
SN74ALS160A THRU SN74ALS163A, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

TYPICAL APPLICATION DATA
N-BIT SYNCHRONOUS COUNTERS

This applicatidn demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The
'ALS160A, ‘AS160, ‘ALS162A, and ‘AS162 will count in BCD and the ‘ALS161A, ‘AS161, 'ALS163A and ‘AS163 will
count in binary. Virtually any count mode {(modulo-N, N1-to-N2, N1-to-maximum) can be used with this fast look-ahead circuit.

LS8

&R CTR
CLEAR (L) CLR cr=0
' i{0AD M1
COUNT (H) AND ENT RCO
DISABLE (L) o183 3CT=max
[
LK c5/2,34+
9 C
LOAD {L) A 9
B — 12 L ap
[y (3 L — o¢
COUNT (H) AND D — 4) l— ap
DISABLE (L)
cLock b tR p~dcr-0CTR
oAb p ) v o
- i:: G3  3CT=MAX : .
- G4
o >cC5/2,34+
A 150 (1) - Qp
2 B (2) — op
Cc— (3) — Qc
p— 1) L — ap
r —
CTR
(77} .__Lg cT=0
> L(E):T M RCO
NP G3  3CcT=MAX
= CLK 64
(w ) > c5/2,3.4+
=
> a—{150 m —ap
wn B — 21 L — ap
o c — 3) — Qc
= o — ) ap
_C_ S P
— TOAD M
» E:: 63 3cr-max |0
G4
CLK
? C€5/2.34+
-
a—150 () | aa
8 —— (2) l— ag
[ 3 Q¢
L p—ry (a1 ap
\
\ / /

TO MORE SIGNIFICANT STAGES
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TYPES SN54ALS168B, SN54ALS169B, SN54AS168, SN54AS169
SN74ALS168B, SN74ALS169B, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

MARCH 1984
® Fully Synchronous Operation for Counting SN54ALS’, SN54AS’ . . . J PACKAGE
and Programming SN74ALS’, SN74AS’ . . . N PACKAGE
(TOP VIEW)
® Internal Look-Ahead for Fast Counting _ '
- " uld [ Uss[dvee
©® Carry Output for n-Bit Cascading Ctk[J2 1spJRCO
® Fully Independent Clock Circuit /;EJ 14 % 8A
) : 4 13108
® Package Options Include Both Plastic and cs 1200 Qc
Ceramic Chip Carriers in Addition to Plastic D ES 1] ap
and Ceramic DIPs ENP[]7 . 10 ENT
® Dependable Texas Instruments Quality and GND[]s _ o[]LOAD
Reliability
SN54ALS’, SN54AS’ . . . FH PACKAGE
description SN74ALS’, SN74AS’ . . . FN PACKAGE

These synchronous presettable counters feature an (TOP VIEW)

internal carry look-ahead for cascading in high-speed x
counting applications. The ‘ALS1688 and ‘AS168 are o
decade counters and the ‘ALS169B and ‘AS169 are
4-bit binary counters. Synchronous operation is

4 18
provided by having all flip-flops clocked g : 5 17 : gA
simultaneously so that the outputs change coincident nehe 16(] Ng
with each other when so instructed by the count- chy 15(] Qe

enable inputs and internal gating. This mode of
operation helps eliminate the output counting spikes

that are normally associated with asynchronous (ripple = Yo Y S N
clock) counters. A buffered clock input triggers the ’% g % 2'; 2
four flip-flops on the rising {positive-going) edge of the w o  lohw
clock waveform. 0
These counters are fully programmable; that is, the NC—No internal connection -
outputs may each be preset to either lev_el. The load 5
input circuitry allows loading with the carry-enable O
output of cascaded counters. As loading is o
synchronous, setting up a low level at the load input 6
disables the counter and causes the outputs to agree
with the data inputs after the next clock pulse. ‘2
The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional
gating. instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable o
inputs (ENP and ENT) must be low ta count. The direction of the count is determined by the level of the U/D input. Z
When U/D is high, the counter counts up; when low, it counts down. input ENT is fed forward to enable the carry <
output. The riple carry output (RCO) thus enabled will produce a low-level pulse while the count is zero (all inputs (/5]
low} counting down or maximum (9 or 15) counting up. This low-level overflow carry pulse can be used to enable -l
successive cascaded stages. Transistions at ENP or ENT are allowed regardless of the level of the clock input. All <
inputs are diode-clamped to minimize transmission-line effects, thereby simplifying system design.
These counters feature a fully independent clock circuit. Changes at control inputs {(ENP, ENT, LOAD, U/D) that will
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable
setup and hold times.
The SN54ALS168B, SN54AS168, SN54ALS169B, and SN54AS169 are characterized for operation over the full military
temperature range of —55°C to 125°C. The SN74ALS168B, SN74AS168, SN74ALS169B, and SN74AS169 are
characterized for operation from 0°C to 70°C.

b Copyright © 1984, Texas instruments Incorporated
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TYPES SN54ALS168B, SN54AS168, SN74ALS168B, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168B, ‘AS168 logic diagram (positive logic) ‘ALS168B, ‘AS168 logic symbol
Toap -2 © CTRDIV10
= (1 : (15} LOAD—E M1 [LOAD]
u/o b T /
==== RCG (M2 tcounT)
o 119), u/B M3 [UP] (15) —
ENT /
v 1 5? Emloownl l::fz heo
ST P 45CT=
WijiZi s
(2) (14) CLK D23se+ic7
oK (3) > —Ca gz,a,s,s_
A @ (1)
1,70 [§1] ) Qa
ot 7 (:z) 0g
8 (4) ¢ {4l ‘.__(——Qc
ST ol an o
1 ——1 :- »—-—(blslos
»
uw
c (s) 1
: =Tl = PN
—
@
p 8 M|

>C1
=| L .. bwﬂoo

g
|

SL1INJHIO SV ANV STV B

Pin numbers shown are for J and N packages.
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TYPES SN54ALS169B, SN54AS169, SN74ALS169B, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘ALS169B, ‘AS169 logic diagram (positive logic)

LOAD L E—

U/ﬁl”_-

T (10) SZ
== {7) [

ENP

(2)
(3)

CLK

T
1

4)

:D (13) cg

L

5 & &b

(5)

(12) ac

)

I

(6)

Pin numbers shown are for J and N packages.

D (11) ap

‘ALS169B, ‘AS169 logic symbol

CTRDIVIE
M1 (LOAD]
M2 {[COUNT]

M3 [UP] (15) ——
M4 [DOWN] 3'507"5; ] RCo
4,5CT=0

G5

G

2,35,6+/C7

2456

76 (1 09 0
7l U3 g
7 uz
ol an oo

ALS AND AS CIRCUITS H

' {ip
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TYPES SN54ALS168B, SN54AS168, SN74ALS168B, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168B, ‘AS168 typical load, count, and inhibit sequences

llustrated below is the following sequence:

1.

DATA J
INPUTS

S1INJYID SV ANV STV H
g

Load {preset) to BCD seven

Inhibit

2. Countup to eight, nine {maximum), zero, one, and two
3.
4. Count down to one, zero {minimum), nine, eight, and seven

]
|
(..

2 1 0 9 8 7

;g

2-54
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TYPES SN54ALS169B, SN54AS169, SN74ALS169B, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘ALS169B, ‘AS169 typical load, count, and inhibit sequences

lllustrated below is the following sequence:

.1. Load (preset) to binary thirteen

2. Count up to fourteen, fifteen (maximum), zero, one, and two

3. Inhibit

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen

LOAD ' I l
]

O i

=

DATA J M

INPUTS

NN

NN
NEEENEN
NN
P
NN
LETET T
FErET
FETT T

—— e - =~ —

[
I
i
'
]
|
]
!
|
]
!
|
!
!
I

ALS AND AS CIRCUITS H

1
I
|
i
|
[
|
1
!
|
l
!
!
!

|

co ' l | l I
REO )
j13,, 14 15 0 12 2 2 1 0 15 14 13
1
| I l-—coum' up ————-lo- INHIBIT —-I I-— COUNT DOWN ——————
N ’
LOAD

y A
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TYPES SN54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

SLINDJHID SV ANV STV g\

SUPPlY VOIAGE, VO « o v v it ettt ettt et e e e 7V
L4 o 10 QY1 < T T 7V
Operating free-air temperature range: SNB4ALS168B, SNG4ALS169B . ............... -565°C to 125°C
SN74ALS168B, SN74ALS169B .................... 0°C to 70°C
StOrage tempPerature FANGE . . . . .« v v v vttt e e e e et eee ittt ee e -65°C to 150°C
recommended operating conditions
SN54ALS168B SN74ALS1688B
SNS4ALS1698B SN74ALS1698B UNIT
MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 0.8 Vv
10H High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock  Clock frequency 0o 25 0 30 | MHz
tw Pulse duration CLK high or low 20 16.5 ns
|A.8,C orD 20 15
tsu Setup time before CLKt ENP or ENT 25 20 ns
LOAD 20 15
ud 20 15
th Hold time, data after CLK?t o] 0] ns
TA Operating free-air temperature -55 125 o] 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS168B SN74ALS168B
PARAMETER TEST CONDITIONS . SN54ALS1698B SN74ALS1698B UNIT
MIN TYPt MAx [ MmN TYPT MAX
VIK Vee = 45V, | = —18 mA -1.5 -1.6 \
VOH Veg = 45Vt055V, Iod = —0.4mA Vee-2 Vee-2 \
VoL Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4
vVee = 4.5V, loL = 8 mA 0.35 0.5
[ Vee = 56.5V,” V=7V 0.1 0.1 | mA
hH Vee = 5.5V, vi=27V 20 ' 20 A
i Vee = 6.5V, Vi =04V -0.2 -0.2 | mA
ot Vce = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
lcc Vec =65V 15 25 15 25 | mA
TAll typical values are at Vge = 5V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-
i
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TYPES SN54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

‘ALS168B, ‘ALS169B switching characteristics (see Note 1)

Veec =45Vto55V,
CL = 50 pF,
RL = & ,
PARAMETER FROM To Ta = IV?ION‘: MAX UNIT
(INPUT) (OUTPUT) A~ °
SN54ALS168B SN74ALS168B
SN54ALS169B SN74ALS1698B
MIN MAX | MIN MAX
fmax 25 30 MHz
1 JRE—
PLH cLK RCO 3 15 3 L .
tPHL 6 22 6 18
1] 2 1
PLH CLK Any Q 2 15 3 ns
tPHL 5 20 5 16
1 —— —_—
PLH ENT RCO 2 15 2 L R
tPHL 3 16 3 13
t - —_—
PLH uB RCO 5 21 5 18 ns
PHL 5 21 5 18
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
i
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

Supply voltage, Vcc
Input voltage

A"

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Operating free-air temperature range: SN54AS168,SN54AS169 .................... -55°Cto 125°C
SN74AS168,SN74AS169 ............ . ... vt 0°Cto70°C
Storage temperature TANGE . . . . . v v v e v e e e e e e e e e -65°Cto 150°C
recommended operating conditions
SN54AS168 SN74AS168 .
SN54AS169 SN74AS169 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage . 4.5 5 5.5 4.5 5 5.5 A"
ViH High-level input voltage 2 2 \2
Vi Low-level input voltage 0.8 0.8 \
loH High-level output current -2 -2 | mA
loL Low-level output current 20 20 mA
felock  Clock frequency 0 65 0 75 | MHz
tw Pulse duration CLK high or low 7.7 6.7 ns
; A, B C,orD 10 8
ENP or ENT 10 8
, 1\ i f ——=
tsu Setup time before CLKt ToAD 0 P ns
. U/D 10 8
th Hold time, data after CLKt 2 0 ns
TA Operating free-air temperature -55 125 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
> SN54AS168 SN74AS168
r~ PARAMETER TEST CONDITIONS SN54AS169 SN74AS169 UNIT
n MmN TYPt  mAX | MIN TYPT  max
> VIK Vee = 45V, I} = —18 mA -1.2 -1.2 \
2 VOH Ve =45Vto5.5V, Igpy = -2mA Vee-2 Vee-2 \
(w] VoL Vce = 4.5V, oL = 20 mA 0.25 0.5 025 05| V
TOAD, ENT, UD 0.2 0.2
| vV =55V, Vi=7V A
g ' [An others cc ! 0.1 01| "
TOAD, ENT, UD 40 40
| \Y =55V, V) =27V A
e *H Al others cc ! 20 20] "
X LOAD. ENT. UD 1\, - _55v =04V —! o A
o L (A others, cc =585V, Vi=o —05 “o5] "
C ot Vee = 5.5V, Vo =225V -30 -112 | -30 -112 ] mA
_'_"_' Icc Vce = 5.5V 41 63 41 63 | mA
m tan typical values are at V, =5V, Ta = 25°C.
cc A
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
R \ ]
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

'AS168, ‘AS169 switching characteristics (see Note 1)

Vee = 45Vto55Y,
CL = 50 pF,
PARAMETER FROM To :L =— ?VIOION s: MAX UNIT
(INPUT) (OUTPUT) A~ °
SN54AS168 SN74AS168
SN54AS169 SN74AS169
MIN MAX | MIN MAX
fmax 65 75 MHz
tPLH RCO 3 17.5 3 16.5
CLK RN ns
tPHL (LOAD high or low) 2 14 2 13
1] 7. 1 7
PLH CLK Any Q ! 5 ns
tPHL 2 14 2 13
tPLH ENT RCO 15 L L Ll
tpHL 1.5 10 1.5 9
k¢ — — 2 14 2 12
PLH ub RCO ns
tPHL 2 14.5 2 13
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Bock, Volume 3.
7]
E
=
O
o
o
2
=
77]
S
i
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2661, APRIL 1982—REVISED FEBRUARY 1984

circuitry to implement D-type flip-flop logic. All have a direct
clear input and the ‘ALS175 and ‘AS175 feature complementary

outputs from each flip-flop.
N . . . . ¥
Information at the D inputs meeting the setup time requirements 8 % % d 3
(&)

is transferred to the outputs on the positive-going edge of the

3D(]8

R . SN54ALS174, SN54AS174 . . . J PACKAGE
® ‘ALS174 and ‘AS174 Contain Six Flip-Flops with SN74ALS174, SN74AS174 . . . N PACKAGE
Single-Rail Outputs (TOP VIEW)
® -'ALS175 and ‘AS175 Contain Four Flip-Flops with SR Uie[d vee
Double-Rail Qutputs 122 s[JeaQ
Buffered Clock and Direct Clear Inputs 10 [}s 141J 6D
2D[]a 13[] 5D
Applications Include: 2a[]s 12[]sQ
Buffer/Storage Registers 3D e 11[J 4D
Shift Registers 3a[]s 10[J4c
Pattern Generators GND (s 9[] CLK
© Fully Buffered Outputs for Maximum Isolation from SN54ALS174, SN54AS174 . . . FH PACKAGE
External Disturbance {'AS only) SN74ALS174, SN74AS174 . . . FN PACKAGE
® Package Options Include Both Plastic and Ceramic (TOP VIEW)
Chip Carriers in Addition to Plastic and Ceramic DIPs 9ae 93
© Dependable Texas Instruments Quality and Reliability
1D[] 4 18] 6D
description 2D[]s 175D
These monolithic, positive-edge-triggered flip-flops utilize TTL NC{le 16 [INC
2Q(]7 15 [| 5Q

14 []4D

clock pulse. Clock triggering occurs at a particular voltage level 2
and is not directly related to the transition time of the positive- SNB4ALS175, SN54AS175 . . . J PACKAGE
going pulse. When the clock input is at either the high or low SN74ALS175, SN74AS175 . . . NPACKAGE
level, the D input signal has no effect at the output. (TOP VIEW} 7))
N . . N C—LR-[:1U16]VCC l:
These circuits are fully compatible for use with most TTL circuits. 12 02 15[ 40 35
The SN54ALS174, SN54ALS175, SN54AS174, and 1a s ad4Q O
SN54AS175 are characterized for operation over the full military 1D [a 13[] 4D o
temperature range of —55°C to 125°C. The SN74ALS174, 20 [Js 12[]3D ("3
SN74ALS175, SN74AS174, and SN74AS175 are character- 20(js  11[J3Q
ized for operation from 0°C to 70°C. 2a[}7 10f]3Q )
GND (s a[]CLK <
SN54ALS175, SN64AS175 . . . FH PACKAGE G
SN74ALS175, SN74AS8175 . . . FN PACKAGE z
(TOP VIEW) <
~ 2lge f¢ 4
FUNCTION TABLE — o o § e § - <
(EACH FLIP-FLOP) L 32 _
1Q([]4 18] 4Q
___INPUTS OUTPUTS ipfs 17040
LR CLK D Q at NC[le 16 []NC
Lox x| L H 20{]7 15[ 3D
HotoHpH L 2418 14 [ 30
H t L L _H 9 10 111213
H L X Qo Qp B o B § e ¥ oo
caouoxdg
t 'ALS175 and 'AS175 only ~ 5 z2g®
NC — No internal connection.
. Copyright © 1983 by Texas Instruments Incorporated
(]
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbols

‘ALS174, ‘AS174

‘ALS175, 'AS175

aR - s =
oLk 42 ¢ ok 2 c
10 :3) 0 ‘ ((:) ta o1, o
2D ——(4) (7: 20 o ;—(:) 1a
g — o %@ 2 18 L@ 50
® ::;: 2 (1(3 2
5D 5Q (12) ———— 30
o 1140 08 oo 30 — [ ::;: pes
(13) —— 40
40 . 14 45
logic diagrams (positive logic)-
ctr am
cik -2 oLk Lo
102 D . 1044 1D °—°D—'2')"°
obe1 210 opct .
-OR ¢-OIR 1a
7
2p =3 1D . 20— 1D LIEPYN
opPC1 5 20 -0D C1 6)
2 ¢-olR ¢olr 2a
: 10
r>_ ap & D " ap {12! D o—obgsu
o opc1 I 3q opc1 an
> 0| R [ &= L —-| So— 30
S
15
ap 110 D ap 413 1 p— > 40
g -op>C1 o—Mm —-opc1 14)
[ 2 L] —OIR . —-| >o—— 4
2
X
O 5p—3) ) o
E opC1 o—oD—— 50
-{ ¢
/2]
4
e0— © (15)
1O C1 0—4 >——s6a
= [
Pin numbers shown are for J and N packages.
i
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

Supply voltage, VEC « -« -+ oo it e e 7V
147+ TUL V2T o I- PO 7V
Operating free-air temperature range: SN54ALS174, SN64ALS175............. ... ..., -55°C to 125°C

SN74ALS174, SN74ALS175 . ... ... it 0°C to 70°C
Storage temperature TANGE . . . . v v it v it ot ie et e e —-65°C to 150°C

recommended operating conditions

SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175 UNIT
MIN NOM MAX | MIN NOM MAX
Vcec  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \2
1oH High-level output current -0.4 -0.4 mA .
loL Low-level output current 4 8 mA
felock Clock frequency 0 40 0 50 MHz
) CLR low 15 10
tw Pulse duration CLK high 12.5 10 ns
CLK low 12.5 10
Setup time Data 15 10 ’
tsu —— ns
before CLK?t CLR inactive 8 6
th Hold time, data after CLK¢ 0 0 ns
TA Operating free-air temperature . -55 125 0 70 °C 2
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (7]
SN54ALS174 SN74ALS174 :
PARAMETER TEST CONDITIONS SN54ALS175 SN74ALS175 UNIT =
MIN TYPT MAX [ miN - TYPT MmAX Q
ViK Vce = 4.5V, Iy = —18 mA -1.5 —1.5 v E
VoH Vo = 45V1055YV IgH = —0.4 mA - Voc-2 Vec-2 ~ v (&)
VoL zcc j 4.5V, loL j 4 mA 0.25 0.4 0.25 0.4 v m
cc =45V loL = 8 mA 0.35 0.5 <
| Vce = 5.5V, Vi=7V 0.1 0.1 | mA
[IT7] Vee = 5.5V, V=27V 20 20 A (o]
i Vec =5.5V, V) =04V -0.1 -0.1 mA =
[o}3 Vee = 56.5V, Vo = 2.25V -30 -112 | -30 -112 mA <
Icc ,2::2:;: Vece = 5.5V, See Note 1 1; :i 1; :i mA g

TAll typical values are at Veg = 5V, Ta = 25°C.
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipgg.

NOTE 1: Icc is measured with D inputs and CLR grounded, and CLK at 4.5 V. )

i
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see Note 2}

Vec =45Vto55V
CL = 50 pF,
RL = 500 Q
PARAMETER FROM To T, MIN to MAX UNIT
A= o
INPUT) (ouTPUT) SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175
MIN MAX | MIN MAX
fmax 40 50 MHz
tPLH CR Any Q (‘ALS175) -5 20 5 18 ns
tPHL Any Q 8 26 8 23
k¢
PLH CLK _Any Q 3 17 3 15 ns
tPHL {or Q, 'ALS175) 5 20 5 17

NOTE 2: For load circuit and voltage waveforms, see page 1-12.

D flip-flop signal conventions

SLINJHID SV ANV STV

It is T practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those
producing complementary data are called Q. An input that causes a Q outbut togo highor a a output to go low is called
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin
names ( PRE and CLR) if they are active low.

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary
pin numbers are shown in parentheses.

1 —

PRE ((T:h s ® oR el g L (5)

CLK ) > c1 CLK ((32:—> c1 . a
D —1D 6) — D —t~1D 6) o

m(_ﬂ_bn F~——a -PR—EM_)b.s

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity
indicators (&) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the
polarity indicator changes at D, Q, and Q. Of course pin 5 {Q) is still in phase with the data input D, but now both are
considered active-low.

2-64
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

SUPPIY VORAGE, VO « v v v vt vttt ettt et e e e e e s 7V
LT TV L 1 - o - PP 7V
Operating free-air temperature range: SN54AS174, SN54AS175 ... ... . vivvennns —55°C to 125°C

SN74AS174, SN74AS175 . ..o e i 0°C to 70°C
Storage temPerature TaNGE & o v v v v v v e v et e et tenn s e ie e e e —65°C to 150°C

recommended operating conditions

SN54AS174 SN74AS174 UNIT
SN54AS175 SN74AS175
MIN NOM MAX | MIN NOM MAX
Vcc . Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViR High-level input voltage 2 2 \2
VL Low-level input voltage 0.8 0.8 \'
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 | mA
fclock Clock frequency [o] 100 0 100 { MHz
CLR low 5.5 5
tw Pulse duration CLK high ASTIA g ; ns
CLK low - -
‘AS175 5 3
Setup time Data AS174 4 4
tsu beforpe (':LK? o "AS175 3 3 ns
CLR inactive [¢] 6
th Hold time, data after CLK1 . 1 1 ns
Ta Operating free-air temperature -55 125 (0] 70 °C

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

[72)

SN54AS174 SN74AS174 |:

PARAMETER TEST CONDITIONS SN54AS175 SN74AS8175 UNIT =

MmN TYPT mAX | MIN TYPt MAX | . O

ViK Vce = 4.5V, If = =18 mA -1.2 -1.2 \ E

VoH Vec = 45Vt 5.5V, Igy = —2 mA Vee-2 Vee-2 % (&)

VoL Vee = 4.5V, IoL = 20 mA 035 05 035 05| V 1)

0 Vce = 6.5V, Vi=7V 0.1 0.1 | mA <
H Vce = 5.5V, Vi =27V 20 20 [ wA

L Vee = 5.5V, ViI'=04V -0.5 -0.5] mA (a]

Io* Vce = 6.5V, Vo = 2.25V ~30 -112 | -30 -112 | mA E

'AS174 : 30 45 30 45
'cc asi7s Vee = 5.5V, See Note 1 225 34 725 @] ™ 7))
tan typical values are at Voo = 5V, Tp = 25°C. &I

- The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
NOTE 1: I¢c is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.

i
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

‘AS174 switching characteristics (see Note 2)

S1IN2YID SV ANV S1v I

Veec =4.5Vto55V
Cp = 50 pF,
RL = 600 Q
FROM TO
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54AS174 SN74AS174
MIN MAX MIN MAX
fmax 100 100 MHz
tPHL CLR Any Q 5 15 5 14| ns
tPLH 3.5 9.5 3.5 8
CLK Any Q
PHL ny 25 115 | a5 o] ™
‘AS175 switching characteristics (see Note 2)
Vcc =45Vtob5V,
Cp = 50 pF,
FROM T0 RL = 500 Q
PARAMETER UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54AS175 SN74AS175
MIN MAX | MIN MAX
fmax 100 100 MHz
—_— — 4 9
'PLH CLR Any Qor Q- 4 10 ns
tPHL 4.5 15 | 4.5 13
—- 8.5 4 7.5
tPLH CLK Any Qor Q 4 ns
tPHL 4 n 4 10
NOTE 2: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
. M
’
7 = \{,/‘ Vet
¥ R N
T ‘l’
2.66 l EXAS
NSTRUMENTS

POST OFFICE BOX 226012 ® DALLAS, TEXAS 75265




TYPES SN54AS250, SN74AS250
1-0F-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

DECEMBER 1983 — REVISED FEBRUARY 1984

4-Line to 1-Line Multiplexer that can Select 1 SN54AS250 . .. JT PACKAGE
of 16 Data Inputs : SN74AS8250 .. . NT PACKAGE
(TOP VIEW)
Applications:
Boolean Function Generator 24 j Vee
Parallel-to-Serial Converter 23[] E8
Data Source Selector 22{] E9
® Buffered 3-State Bus Driver Inputs Permit :;5] E:?
Multiplexing from N Lines to One Line 190 E12
@ Dependable Texas Instruments Quality and 18[JE13
Reliability 17[JE14
16[JE15
description 1s[JA
The ‘AS250 provides full binary decoding to select one 14118
of sixteen data sources with an inverting W output. 13f]c

The selected sources are buffered with symmetrical
propagation delay times. This reduces the possibility

. - SNE4AS250 . . . FH CHIP CARRIER PACKAGE
of transients occurring at the output.

SN74AS250 . . . FN CHIP CARRIER PACKAGE
A buffered enable output {(G) may be used for n-line- (TOP VIEW)
to-one-line cascading. Taking the G high will place the

0
output in a high-impedance state. In the high- ';ﬁ ©~ g >U S &
impedance state, the output neither loads nor drives B == ==
the bus lines significantly. 4 3.2 1282726
_ E4[]5 E10
The enable (G) does not affect the internal operations 3 %6 E11
of the data selector/multiplexer. New data can be set E2)7 E12
up while the output_s are disabled. nchs NC
The SN54AS250 is characterized for operation over E1[Je E13 »
the full military temperature range of —55°C to EO J10 E14 -
125°C. The SN74AS250 is characterized for opera- G E15 —
tion from 0°C to 70°C. 12 1314 15161718 8
onoooom
Boggons< e«
© o
NC -No interqal connection w
Q
E
N
<
ADVANCE INFORMATION Qa Copyright © 1983 by Texas Instruments Incorporated
This document contains information on a new product. TEXAS -
Specifications are subject to change without notice. I N STRUM EN 2.67
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TYPES SN54AS250, SN74AS250
1-0F-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic symbol logic diagram (positive logic)
MUX (" E0 ————1
Pl X PV o m—
(15) ™\
A 0
G —_—
b (11) 3 »
g1 A2 1 E5 g r—‘D'—
(6)
E2 o 2 €6 ‘
E3 3 T
4 —= E7
es 21 4 vt w DATA ] |
s 13 B INPUTS | gg s
2) |
£6 6
g7 A 7 = |
es 2Bl E10 s
(22)
E9
(21) ° 3]
E10 10
(20) E12
E11 11 ]
o ‘ = )—
E12 12 E13 ™\
g13-18__143 =
(17) E14 N\
2 E14 14 ~ ==,
g15 18 15 e E15 ™\
- =
g Pin numbers shown are for J or N packages. ’A A
» A
5 o
DATA B
> SELECTS ~
(70} c c
O c
o}
O
c
-]
2]

5|

{iP
2-68 Texas
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TYPES SN54AS250, SN74AS250
1-0F-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUT QUTPUT
G A B c D| E W
L L L L L | eo £0
L H L L L| E1 E1
L L H L L | E2 E2
L H H. L L | E3 E3
L L L H L | E4 E4
L H L H L| Es ES
L L H H L| E6 E6
L H H H L| E7 E7
L L L L H]| E8 E8
L H L L H| E9 E9
L L H L H| E10 E10
L H H L H| en E11
L L L H H| E12 E12
L H L H H| E13 E13
L L H H H{EM4 E14
L H H H H| E15 E15
H X x x x| x z

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

SUPPIY VOIaGE, VO + v v vt ettt ittt it it e e e 7V
INPUL VOITROE -+« o v et e e ettt et e et et et et et e e e e e e e e 7V 2
Operating free-air temperature range: SN54AS250 .. ... ... .. .. i, —55°C to 1256°C
SN74AS250 .. ... s 0°C to 70°C
StOrage tEMPErature FANGE « . . . v v ot vttt ettt ettt o a et eme e teaaae e e eeeneeennn -65°C to 150°C (/5]
=
]
. - : O
recommended operating conditions 0
—
SN54AS250 SN74AS250 UNIT Q
MIN NOM MAX | MIN NOM MAX (7))
Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 \4 <
ViH High-level input voltage 2 2 \4
ViL tow-level input voltage i 0.8 0.8 \4 Q
10H High-level output current -12 —15 mA Z
loL Low-level output current 32 48 | mA <
TA Operating free-air temperature -55 125 0 70 °C m
-
g

i
Texas {’ 269
INSTRUMENTS
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TYPES SN54AS250, SN74AS250
1-0F-16 DATA GENERATORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

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

SN54AS250 SN74AS260
ARA ITIONS UNIT
PARAMETER TEST COND! MIN _ TYPT MAX-| MIN TYP! MAX
VIK Vee = 4.5V, I} = —18 mA -1.2 -1.2 \Z
Vcc =45Vtob5V, IgH = -2mA Vee-2 Vee-2
VOH Vee =45V, loH = —-12mA 2.4 3.2 \
Vee = 45V, lop = —15mA 2.4 3.3
Vee =45V, loL = 32 mA 0.25 0.5
VoL ccC oL m v
Vee =45V, lol. = 48 mA 0.35 0.5
l0zH Vege = 6.5V, Vg = 2.7V 50 650 [ uA
lozL Vece = 5.5V, Vo =04V -50 -850, pA
h Vee = 5.5V, Vi=7V 0.1 0.1 mA
IiH Vee = 65V, V=27V 20 20 | pA
L Vee = 5.5V, Vi =04V -0.5 -0.5| mA
Io* Vce = 5.5V, Vo = 225V -30 ~-112 | -30 -112 | mA
Outputs high 26 26 42
lce Ve = 5.5V Outputs low 31 31 50 | mA
Outputs disabled 30 30 48
YAl typical values are at Voe = 5V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true’short-circuit output current, Igs.
switching characteristics (see Note 1)
Vee = 45Vt 55V,
2 Cp = 50 pF,
R1 = 500 0,
FROM T0 ‘
PARAMETER 2 = .
. (INPUT) {OUTPUT) R $00 ¢ uniT
Ta = MIN to MAX
> SN54AS250 SN74AS250
5 MIN_TYPT__MAX | MIN MAX
tPLH- = ] 5 3 8
DATA - W
; tPHL 3.5 2 6| ™
tPLH vl 7.5 4 13
SELECT w
o tPHL 7.5 2 0] ™
PZH - —
> tF’ZH g w 4.5 2 2 -
(7,] PZL 12 4 20
tPHZ = brvl 3.5 2 6
0 Pz ¢ W 4.5 2 6| ™
3
o All typical values are at Ve = 5V, Tp = 25°C.
C NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
-
2]
' {lp
270 TExas
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TYPES SN54AS298, SN74AS298
QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE

D2661, DECEMBER 1983 — REViSED FEBRUARY 1984

® Selects One of Two 4-Bit Data Sources and SN54AS298 . . . J PACKAGE
Stores Data Synchronously with System Clock SN74AS298 . . . N PACKAGE
(TOP VIEW)
® Applications:
Dual Source for Operands and Constants B2 [ Uis[Dvee
in Arithmetic Processor; Can Release a2 2 1] 0a
Processor Register Files for Acquiring At[s .1adap
New Data B1[a 3{ac
Implements Separate Registers Capable g; E: :f % gll.)K
of Pz?rallel Exchange of Cont'ents, yet o1 7 10l ws
Retains External Load Capability anb s sf1c1
Has Universal-Type Register for
Implementing Various Shift Patterns; SN54AS298 . . . FH PACKAGE
even Has Compound Left-Right Capability SN74AS298 . . . FN PACKAGE
© Dependable Texas Instruments Quality and (TOP VIEW]
Reliability NNO O«
<mzZ>0
description
This quadruple two-input multiplexer with Alfla 18] Qg
storage provides essentially the equivalent B1 s 17(jac
functional capabilities of two separate MSI NClle 18| NC
functions (SN54AS157/SN74AS157 and cz2l7 15 0p
SNB4AS175/SN74AS175) in a single 16-pin D2[]s 14 CLK
package. Yo T Ve
When the word-select (WS) input is low, Word 1 28906 %’
(A1, B1, C1, D1 is applied to the flip-flops. A o
high input to the word-select (WS) will cause the NC—No internal connection
selection of Word 2 (A2, B2, C2, D2). The ' (/5]
selected word is clocked to the output terminals ’ =
on the negative-going edge of the clock pulse. 5
" The SN54AS298 is characterized for operation O
over the full military range of —~55°C to 125°C. E
The SN74AS298 is characterized for operation (&)
from 0°C to 70°C. (7))
<L
FUNCTION TABLE 0
INPUTS OUTPUTS 2
WORD CLOCK | Qa Qg Q¢ ©Op <
SELECT (7))
L 4 at bt c1 di '
H ' a2 b2 c2 d2 i <
X H |Qa0 QBo Qco Qpo
H = high level {steady state)
L = low level (steady state)
X = irrelevant {any input, including transitions)
{ = transition from high to low level
al, a2, etc. = the level of steady-state input at A1, A2, etc.
Qa0. Qpo. etc. = the level of Qp, Qp, etc. entered on the
most-recent | transition of the clock
input. '
% Copyright ©® 1983 by Texas Instruments Incorporated
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TYPES SN54AS298, SN74AS5298
QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE

logic symbo!

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

MUX
ws 82 __lc
CLK ﬂh?cz r‘
ar [T,2D 1s) o
(2) A
A2 1,2D
g1 & (1a) o,
e 1 —
9
c1 (13)
L q
o °
D1 (12)
| —=< q
2 18 D
logic diagram (positive Iogiic)
Al (3}
WORD LQDQ
SELECT R —cl >—1s
a2 12 —abc1 150 a,
E 1R
2 B1 4)
i D
> B2 a —p> C1 —‘w Qg
’ - 1R
(7]
> c1 9)
2 || ,_({> 1S
lw ] c2 (5) b C1 | (13) Qe
> 1R
(2]
o b1 {7}
o ,_GD 1S
2 028 L b1 |12 qp
: 1R
/2]
cLocx 1V ,l>
Pin numbers shown are for J and N packages.
2-72 TE
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‘ TYPES SN54AS298, SN74AS298
- QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE

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

Supply voltage, VO - -+« ot et e P 7V
INPUL VOagE . . . i e e e e 7V
Operating free-air temperature range: SN54AS298 . ...................... —-55°C to 125°C
SN74AS298 ... ... ... 0°C to 70°C
Storage temperature range . ................... e e -65°Cto 150°C
recommended operating conditions
SN54AS5298 SN74AS298 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -2 -2 | mA
loL Low-level output current 20 20 | mA
fclock Clock frequency 0 100 0 100 | MHz
tw Pulse duration, CLK high or low 5 5 ns
Data 4.5 4.5
i 4
tsy Setup time before CLK Word Seloct 3 3 ns
. Data 3.5 3.5
th Hold time after CLK { Word Select 1 7 ns
TA Operating free-air temperature -55 125 [o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54AS298 SN74AS298
ARAMETER TEST CONDITION IT .
P ITIONS MIN_ TYPT MAX | MIN TYPT MAX | " 2
VIK Vee =45V, I} = —18 mA -1 -1 Vv
VOH Vee = 45Vt05.5V, Ipy = -2mA Vee-2 Veg-2 \' 7))
VoL Vce = 4.5V, loL = 20 mA 035 0.5 035 05| V i
Iy ‘Vee = 55V, Vi=7V 0.1 0.1 | mA 5
T vee =65V V=27V 29 201 A QO
tH AW other cc=>°7 1=2 20 20| * o
T A vee = 5.5V, V=04V 0.7 2Bl | O
'L AW other cc =33V . ~0.5 ~0.5 o
0¥ Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA n
ICCH Vee =55V 21 33 21 33| mA <
lccL Vce = 6.5V 22 36 22 36 | mA (o)
tall typical values are at Vgc = 5V, Ta = 25°C. Z
$The output conditions have been chosen to praduce a current that closely approximates one half of the true short-circuit output current, Ios. <
switching characterisitcs (see Note 1) N 2
Vge = 45Vtb55V, <
CL = 50 pF,
FROM TO R = 500 Q,
PARAMETER )
{INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54AS298 SN74AS298
MIN MAX | MIN MAX
fmax 100 100 MHz
tPLH 2 16 2 9
LK
tPHL ¢ e 1 12 1 ] ™
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
T {l’
I EXAS 2.73
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TYPES SN54AS298, SN74AS298
" QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE

TYPICAL APPLICATION DATA
This versatile multiplexer/register can be connected to operate as a shift register thét can shift N-places
in a single clock pulse.
The following figure illustrates a BCD shift register that will shift an entire 4-bit BCD digit in one clock pulse.

PARALLEL LOAD
/

WORD
SELECT
cLock
*AS298
*AS298 o
MUX WS
ws —]G1
k] Skt c2
c2 [ aa
Al =
Alps Qa
——11.20 Qp A2 }'23
A2]4,20 B1 }— Og
81 Qg
a2 Qg 82
c1 £l Qc S
c2 Ge €z o1
" 01 ap o2 9
2 % 02 '
D2 $
) N d Nl
DIGIT 1 DIGIT 2 DIGIT3

When the word-select input is high and the registers are clocked, the contents of register 1 is transferred
(shifted) to register 2, etc. In effect, the BCD digits are shifted one position. In addition, this application

2 retains a parallel-load capability which means that new BCD data can be entered in the entire register with
one clock pulse. This arrangement can be modified to perform the shifting of binary data for any number
of bit focations:

,E Another function that can be implemented with the ‘AS298 is a register that can be designed specifically
v for supporting multiplier or division operations. The example below is a one-place/two-place shift register.
> AS298
44 MUX
2 WORD SELECT Ws G1
w) cLock [T
Al
> f2lifo o
. Bt
(2] i B2 — op
‘AS181A c1
o OR F1 c2z ——— a¢
— ‘ASB81A D1]
o o) ) |72 oz — op
O -{F3 -
cC 'AS298
— MUX
_i CLKws &
‘n c2
Al g '
)70 o
B1
Fo o] L og
‘AS181A = c1
oR F . [_cz2] — ac
‘ASS81A |- D1
aw |F2 b2 — op

When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALUs) are
shifted one place. When word select is high and the registers are clocked, the data is shifted two places.

' {i,
274 Texas
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TYPES SN54ALS620A THRU SN54ALS623A, SN54AS620 THRU SN54AS623
SN74ALS620A THRU SN74ALS623A, SN74AS620 THRU SN74AS623
OCTAL BUS TRANSCEIVERS

D2661, DECEMBER 1982—REVISED FEBRUARY 1984

® Bus Transceivers in High-Density 20-Pin DIP SN54ALS’, SN54AS’ . . . J PACKAGE
and the New Plastic and Ceramic Chip SN74ALS’, SN74AS’ . . . N PACKAGE
Carriers ) (TOP VIEW) s
® Local Bus-Latch Capability Gas [r Uz0[] vee
! . - A1 [J2 190 Gea
® Choice of True or Inverting Logic A2 O3 18[] B1
® Choice of 3-State or Open-Collector Outputs A3 [a 17[] B2
. A4 []s 16| ] B3
® Dependable Texas Instruments Quality and AB EG 15% B4
Reliability ‘ . A6 [7 140 B5
i A7[]s 13 B6
DEVICE OUTPUT LOGIC a8 [Jo 12[] B7
. ‘ALSB20A, 'AS620 3-State Inverting . GND 1o ”:] B8
‘ALS621A, ‘AS621 Open-Collector True
‘ALS622A, ‘AS622 Open-Collector Inverting
‘ALS623A, ‘AS623 2.State True SN54ALS’, SN54AS’ . . . FH PACKAGE
SN74ALS’, SN74AS’ . . . FN PACKAGE
description {TOP VIEW)
o O<g
These octal bus transceivers are designed for 7598
asynchronous two-way communication between data

buses. The control function implementation allows for

maximum flexibility in timing. 18[] B1

A3 [j4

A4lls 17(] B2
These devices allow data transmission from A bus to A5 (16 . 16 {] B3
the B bus or from the B bus to the A bus depending A6[]7 15 [] B4
upon the logic levels at the enable inputs (GBA and A7 (08 14 ]85 - :
GAB). ‘ 9 2
The enable inputs can be used to disable the device 2 % @ o Q
so that the buses are effectively isolated. 3] (/2]
-
The dual-enable configuration gives the octal bus -
transceivers the capability to store data by 8
simultaneous enabling of GBA and GAB. Each output reinforces its input in this transceiver configuration. Thus, when o
both control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, both —
sets of bus lines (16 in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will &)
be identical for the ‘ALS621A, ‘AS621 and ‘ALS623A, ‘AS623 or complementary for the ‘ALS620A, ‘AS620 and  ¢/)
‘ALSB22A, ‘AS622. <
The -1 versions of the SN74ALS’ parts are identical to their standard versions except that the recommended maximum (o]
loL is increased to 48 mA. There are no -1 versions of the SNB4ALS’ parts. 2
The SN54' family is characterized for operation over the full military temperature range of —55°C to 125°C. The <
SN74‘ family is characterized for operation from 0°C to 70°C. 2
FUNCTION TABLE <
ENABLE INPUTS OPERATION
— ‘ALS620A, ‘ALS622A | ‘ALS621A, ‘ALS623A
GBA GAB ‘AS620, ‘AS622 ‘AS621, '‘AS623
L L B data to A bus B data to A bus
H H A data to B bus A data to B bus
H L Isolation Isolation
L " B data to A bus, B data to A bus,
A data to B bus A data to B bus
b Copyright © 1882 by Texas Instruments Incorporated
Texas 2-75
INSTRUMENTS

POST OFFICE BOX 225012 ¢ DALLAS, TEXAS 75265 \



TYPES SN54ALS620A THRU SN54ALS623A, SN54AS620 THRU SN54AS623
SN74ALS620A THRU SN74ALS623A, SN74AS620 THRU SN74AS623
OCTAL BUS TRANSCEIVERS

logic symbols

‘ALS620A, ‘AS620

‘ALS621A, ‘AS621

‘ALS622A, ‘AS622

‘ALS623A, ‘AS623

[ YRALIN N v
cas_leny
(te)
ar'2 AR 81
2@ L 29 F—hy o
o o)
L) 1s) L
a5 8 Py
T i

as o
2 @ 2

a i
a8

‘ALS623A, ‘AS623

e

[T
GAB

=
‘5»
e

y

<&

TO OTHER SIX
TRANSCEIVERS

Gea 22 tnSem [N N vy sea 2 ofem
GAB in EN2 GAB il EN2 cas L EN2
I L L @ L' =L @ L L
A1 AN 81 Al o1 q | B1 Al o1 4 B
D29 > 2 QF— D 2o
a2 \LLI. o 17 a2t LI
a2 o - a3 ' g3 a3 & \PH

il - ! [ ] Ll -

™ (s) 15) " e {51 15) 8 s 5) 15) o

ﬁ ] l

s ‘2 o 85 a5 e Wl 85 AS L al BS
| ! 1
pryu s s ‘_C” las s 2 e g
A7 m: 12 B7 A? (tm 12! 87 A7 (a’t 12! -7}
) LALI " @t on D o
Pin numbers shown are for J and N packages.
logic diagrams (positive logic)

‘ALSG20A, ‘AS620 ‘ALS621A, ‘AS621 ‘ALS622A, ‘AS622
EBA——<{>T Gea ﬁu—_¢{>7
GAB——-D] GAB cAs—«D:]

2 “‘D@QP" ) " { = }
=D
3

2 <] < ]
r~ A2 ‘$°' B2 A2 B2 A2 r—!z
% o
5 v v v v

TO OTHER SIX TO OTHER §IX TO OTHER SIX
O TRANSCEIVERS TRANSCEIVERS TRANSCEIVERS
o
o
g

Texas W2
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TYPES SN54ALS620A, SN54ALS623A, SN74ALS620A, SN74ALS623A
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

Supply voltage, Ve g r et e e et e A"
Input voltage: All INPULS . . . ..ottt it e e e e 7V
O POMS Lo e e 55V
Operating free-air temperature range: SN54ALS620A, SN54ALS623A ................ -55°Cto 125°C
. SN74ALS620A, SN74ALS623A . ... ... ... .. .. ..., 0°C to 70°C
Storage temperature TanNge . . . o v v v vt vt ittt e e e s PE —65°Cto 150°C
recommended operating conditions
SN54ALS620A SN74ALS620A"
SN54ALS623A SN74ALS623A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
VIH High-level input voltage . 2 T2 v
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current -12 -15 mA
loL Low-level output current 12 24 mA
t 48t
TA Operating free-air temperature -55 125 0 70 °C

tThe extended limits apply only if Vg is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS620A-1 and SN74ALS623A-1 only.

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

SN54ALS620A SN74ALS620A
PARAMETER TEST CONDITIONS SN54ALS623A SN74ALS623A UNIT
MIN TYPt MAX | MIN TYPt MAX 2
ViK - Vee = 4.5V, | = =18 mA -1.5 ] -1.5 \ i
Vec=45Vto55V, Igq=~-04mA |Vcc-2 Vee-2 n
Vo Vec =45V, loH = -3 mA 2.4 3.2 24 3.2 v =
Vee =45V, IoH = =12 mA 2 —
Ve =45V, IopH = —15mA . 2 =
Vee =45V, oL =12mA 0.25 0.4 0.25 0.4 g
VoL Vec =45V, oL = 24 mA v —3
(loL = 48 mA for -1 versions) 0.35 0.5 &
Controf inputs Veec =55V, Vi=7V N 0.1 0.1 (75]
[} mA
A or B ports Vcc =55V, V=565V 0.1 0.1 <L
" aorbpamss ] VeC T S8V V=27V 2 2 » | 2
" Control inputs Vf:c — 55V, V| =04V —0.1‘ -0.1 mA <
A or B ports§ -0:1 -0.1
oY Vee = 5.5V, Vg = 2.25V -30 112 | -30 -112 | mA n
QOutputs high © 24 39 24 34 &‘
‘ALS620A Vcc =558V Outputs low 31 49 31 44
| Outputs disabled 33 52 33 47
cc mA
Outputs high 32 48 32 43
‘ALS623A Ve =55V Outputs low 39 55 39 50
Outputs disabled 42 60 42 55
$All typical values are at Vo = 5V, Tp = 26°C
§For 1/O ports, the parameters | and ! include the off-state output current.
{The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.
+
TExas : 2-77
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TYPES SN54ALS620A, SN54ALS623A, SN74ALS620A, SN74ALS623A
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘ALS620A switching characteristics (see Note 1)

Ve =45Vto55V,

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

CL = 50 pF,
PARAMETER FROM To R1 = 5008, UNIT
(INPUT) (OUTPUT) R2 = 500 Q,
Ta = MIN to MAX
SN54ALS620A SN74ALS620A
MIN MAX | MIN MAX
tPLH 2 12 2 10
A B
tPHL 2 12 2 0] ™
tPLH 2 12 2 10
B A
PHL 2 12 2 o] "
tpzH 3 23 3 17
GBA A
Pzl 5 3 5 25| "
t
PHZ GBA A 2 14 2 121 s
tpLZ 3 22 3 18
1
FzH GAB B 3 23 3 LLH oS
tpzL 5 31 5 25
t
PHZ GAB 8 2 14 2 LE [
tpLZ 3 22 3 18
. ‘ALS623A switching characteristics (see Note 1)
Vec = 45Vt 55V,
Cp = 50 pF, :
2 FROM TO R1 = 500 Q,
PARAMETER
. E (INPUT) {OUTPUT) R2 = 500 Q, unIT
TA = MIN to MAX
> SN54ALS623A SN74ALS623A
5 MIN MAX | MIN MAX
tPLH A B 2 15 2 13 ns
> tPHL 3 13 3 11
2 tPLH 2 15 2 13
8 A
(w] PHL 3 13 3 K
t
P PZH GeA A S 25 5 22 ) s
7 tpzL 5 25 5 22
tPHZ - 2 19 2 16
A
Q tpLz GBA 2 23 2 19 ne
o o | tpPZH 5 25 5 22
AB B
(2] Pzl ¢ 5 25 5 22| ™
C 1
] PHZ GAB B 2 19 2 LU
-] tpLz 2 23 2 19
m NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
2-78 [ EXAS
NSTRUMENTS




TYPES SN54ALS621A, SN54AL8622A, SN74ALS621A, SN74ALS622A
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, Vg -+ v v -« e e e e e YA
Input voltage: Allinputs and [/O POrts ... .. ittt ittt e e e ea 7V
Operating free-air temperature range: SN54ALS621A, SNB4ALS622A . ................ -55°C to 125°C

SN74ALS621A, SN74ALS622A . ... .. ... ..., 0°C to 70°C
Storage temperature range . . . ... .ot ei e e e e et e, -65°C to 1560°C

recommended operating conditions

SN54ALS621A SN74ALS621A
SNS4ALS622A SN74ALS622A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55| 45 5 55 \
VIH High-level input voltage 2 2 \
ViL Low-level input voitage . 0.8 0.8 \
VoH High-level output voitage 5.5 5.5 \'2
12 24
oL Low-level output current mA
481
TA Operating free-air temperature -565 125 [¢] 70 °C

tThe extended limits apply only if Vg is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS621A-1 and SN74ALS622A-1 only.

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

SN54ALS621A SN74ALS621A
PARAMETER TEST CONDITIONS SN54ALS622A SN74ALS622A UNIT
MIN TYPt MAX | MIN TYPt MAX ) 2
VIK Vee =45V, I = -18mA -1.56 -1.5 v
10H Vge = 4.5V, VoH = 5.5V 0.1 0.1 mA
' Vee = 45V, loL = 12mA 0.25 0.4 0.25 0.4 (/)]
V =45V, =
VoL cc oL ) 24 mA 0.35 0.5 v I-:
(loL = 48 mA for -1 versions) . |
i ) - 5.5V, V|- 0.1 .
X Control inputs Vee = 5.5V Vi=7V 0.1 A Q
A or B ports Vee = 5.5V, V=55V 0.1 0.1 [o'ed
Contro! inputs 20 20 LY
) =55V, V=27V (&)
H A or B ports§ Vee = 5.5 ! 20 o] P
Control inputs -0.1 -0.1
! Vee =56.5V, vy =04V mA
I A or B ports§ cc ! ~0.1 ~o.1 <
‘ALS621A Vee = 5.5V Outputs high : 29 45 29 40 0
) Outputs low 35 53 35 48 mA 2
cC ” -
Outputs high 11 20 11 15 g
‘ALS622A =55V
_ Vee =8 Outputs low 20 33 20 28 »n
$All typical values are at Voe = 6V, Tp = 25°C. -1
§For I/O ports, the parameters Iy and Ij_ include the off-state output current. <

y} .
Texas ‘b _ 2.79
INSTRUMENTS :

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS621A, SN54ALS622A, SN74ALS621A, AN74ALS622A
OCTAL BUS TRANCEIVERS WITH OPEN-COLLECTOR OUTPUTS

‘ALS621A switching characteristics (see Note 1)

Vec = 45V1055V,
CL = 50 pF,
FROM TO RL = 680 Q,
A UNIT
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS621A SN74ALS621A
MIN MAX | MIN MAX
tPLH A 8 10 45 10 3|
tPHL 5 24 5 20
tPLH B A 10 45 10 33 | e
tPHL 5 24 5 20
tPLH GeA A 10 47 10 EEH
tPHL 12 40 12 35
tPLH GAB 8 10 47 10 39| .
tPHL 12 40 12 35
‘ALS622A switching characteristics (see Note 1)
Vegc = 45Vt 55V,
~ CL = 50 pF,
FROM = X
PARAMETER o AL - 6800 uNIT
(INPUT) {OUTPUT) TA = MIN to MAX
SNE4ALS622A SN74ALS622A
MIN MAX | MIN MAX
t
PLH A s 8 42 8 3 |
2 PHL 5 3| 5 19
tPLH B A 8 42 8 35 ns
tPHL 5 23 5 19
1 ~ 8 45 8 8
> PLH GeA A Bl e
5 tPHL 10 40 10 35
tPLH GAB B 8 45 8 38 ns
b -] tPHL 10 20 | 10 35
% NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
(72}
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o
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TYPES SN54AS620, SN54AS623, SN74AS620, SN74AS623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VO G « - -t v ittt e it et e e e e 7V
InpUtvoltage: AILINPULS .« . . o vttt e e it e e e 7V
T T T - 5.5V

Operating free-air temperature range: SN54AS620, SN64AS623 . ... ... s -55°Cto125°C
SN74AS620,SN74AS623 ... ... .. ... 0°Cto70°C

Storagetemperature range . . . . v . v v v vt e it eiieiiiiiiiaas.....—B5°Ct0150°C

recommended operating conditions

SN54AS620 SN74AS620
SN54AS623 SN74AS623 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current - -12 -15 mA
loL Low-level output current 48 64 | mA’
TA Operating free-air temperature -55 125 0 70 °C
elactrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS620 SN74AS8620
PARAMETER ' TEST CONDITIONS SN54AS623 SN74AS623 UNIT
MIN TYPt MAX | MIN TYPt MAX
VK Vee = 4.5V, | = ~18 mA -1.2 -1.2 \Y hei
Vcc =4.5Vt0565V, Iggy=-2mA |Voc-2 Vec-2 2
Vost Vce = 4.5V, I0H = —3 MA 2.4 3.2 2.4 3.2 v ; .
_ - [Voc =45V, IoH = -12mA 2 =
Vee = 4.5V, IoH = —15 mA 2 N
Vee =45V, loL = 48mA _ 0.30_0.55 E
Vot Vee = 4.5V, oL = 64 mA 0.35 0.55 v o |
I Control inputs Vce = 6.5V, Vi=7V 0.1 0.1 mA o
A or B ports Vce = 5.5V, V| = 56.5V 0.1 0.1 E
I i°2:';';;‘:t“:f Vg = 5.5V, Vi=27V 52 ig WA :;
Control inputs -0.5 -0.5
L Aor B polr)tsi vee = 8.8V, Vi=04v ~0.75 “o75| ™ <
08 Vee = 5.6V, Vg = 2.25 V ~50 -150 | -50 -150 | mA a]
Outputs high 35 57 35. 57 2
‘AS620 Ve = 6.5V Outputs low 74 122 74 122 - §
lcc Outputs disabled 48 77 ) 48 77 mA (7,
Outputs high 57 93 57 93 ol
‘AS623 Veg = 5.5V Qutputs low 116 189 116 189 <
Outputs disabled 71 116 71 116

tan typical values are at Vcc2 = 5 V, Tp = 25°C.
*For 1/0 ports, the parameters ljy and I include the off-state output current,
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
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*  TYPES SN54AS620, SN54AS623, SN74AS620, SN74AS623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘AS620 switching characteristics (see Note 1)

Ve =45Vtob65YV,
CL = 50 pF,
) FROM 10 R1 = 500 Q,
PARAMETER R2 = 500 Q, UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54AS620 SN74AS620
MIN MAX MIN MAX
tPLH 1 8 1 7
A
tPHL 8 2 7 2 6 ne
tPLH 1 8 1 7
B
tPHL A 2 7 2 6 ns
tPZH 2 8.5 2 8
GBA
tpzL A 2 0] 2 5] ™
tPHZ — 1 7.5 1 6
GBA A
Lz 2 5] 2 2] ™
tPZH 2 9 2 8
GAB B
tPzL 2 05| 2 g ™
tPHZ 1 6.5 1 6
GAB B
tpLz 2 16 2 3] ™
‘AS623 switching characteristics (see Note 1)
Vec =45Vtob65YV,
i CL = 50 pF,
R1 = 500 Q,
2 FROM TO
B PARAMETER =
(INPUT) (OUTPUT) R2 = 5004, uniT
) Ta = MIN to MAX
SN54AS623 SN74AS623
|'>- MIN MAX MIN MAX
T ;
(7] FLH A B ! 10 ! 91 s
> tPHL 1 9 1 8
tPLH 1 10 1 9
B A
= tPHL 1 95| 1 85| ™
U tpzH ZsA A 2 11.5 2 11 s
> TPzl 2 11 2 0] "
) < —
(/5] PHZ ZeA A 1 8.5 1 7.5 ns
o tpLZ 1 13.5 1 11.5
5 tPzH GAB 8 2 13 2 11.5 ns
o tpzL 2 12 2 1M
~ tPHZ , 1 8 1 7
GAB B
E tpLz 1 10.5 1 9 ns
- o
m NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
i
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TYPES SN54AS621, SN54AS622, SN74AS621, SN74AS622
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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

recommended operating conditions

.....0°Cto70°C
—-65°Cto 150°C

SN54AS621 SN74AS621
SN54AS622 SN74AS622 UNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 ]
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 5.5 v
loL Low-level output current 48 64 mA
TA Operating free-air temperature -55 125 [+] 70 °C

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

SN54AS621 SN74AS8621
PARAMETER TEST CONDITIONS SN54AS622 SN74AS622 UNIT
MIN TYPt MAX MIN TYPt MAX
Vig Vee = 4.5V, Sl =-18mA -1.2 -1.2 \ :
IoH Vee = 4.5V, VOH = 5.5V 0.1 0.1 mA ke
Veg = 4.5V, oL = 48 mA 030 065 v 2
VoL v — v
cC =45V, oL = 64 mA 035 0.5
Control inputs Vee = 6.5V, Vi=7V 0.1 0.1
] mA
A or B ports Vce = 5.5V, Vi =65V 01 0.1 ;.2
Control inputs 20 20
| \Z =55V, V) =27V —
IH A or B portst cc ! 70 70| HA D
Control inputs -0.5 -0.5 O
| Vec =56.5V, = 0.
IL A or B ports# cc = 5.5V Vi=0.4V -0.75 ~-0.75 mA E
'AS621 Ve = 5.5V Outputs high 48 79 48 79 (&)
Ice Outputs low 116 189 116 189 n';A w
Qutputs high 24 39 24 39
'AS622 Vi =55V
ce Outputs low 63 103 63 103 <
tAll typical values are at Vgc = 5V, Tp = 25°C g
tFor I/O ports, the parameters iy and |j_ inciude the off-state output current. <
. 7]
<
i
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TYPES SN54AS621, SN54AS622, SN74AS621, SN74AS622
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

‘AS621 switching characteristics (see Note 1)

Vcg =45Vto55V,
CL = 50 pF,
FROM TO Ry = 500 Q,
PARAMETER N
(INPUT) {OUTPUT) Ta = MIN to MAX unIr
SN54AS621 SN74AS621
MIN MAX | MIN MAX
1] .
PLH A B 5 28.5 5 24 ns
tPHL 1 8.5 1 7.5
t . 5 23 5 21
PLH B A - ns
tPHL 1 8.5 1 7.5
t = 5 24 5 21
PLH GBA A ns
tPHL 1 10 1 9
tPLH 5 26 5 22
B
PHL GAB 1 n 1 0] ™
‘AS622 switching characteristics (see Note 1)
Ve =45Vtob5V,
CL = 50 pF,
FROM TO RL = 500 0,
PARAMETER
({INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54AS622 SN74AS622
MIN MAX | MIN MAX
1 N .
PLH A B 5 28.5 5 24.5 ns
2 tPHL 1 8.5 1 8
t
PLH B A 5 30 5 25 ns
tPHL 1 8.5 1 8
t - 5 26
> PLH Gsa A 5 22| s
- tPHL 1 11.5 1 10
t
wn PLH GAB B J 26 5 21 s
> tPHL 1 11.6 1 10.5
2 NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
O
(/2]
)
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

D2661, DECEMBER 1982 —REVISED MARCH 1984

Independent Registers for A and B Buses SNB4ALS’, SNB4AS’ . . . JT PACKAGE

[ ]
. ; SN74ALS’, SN74AS’ . .. NT PACKAGE
® Multiplexed Real-Time and Stored Data {TOP VIEW)
® Choice of True or Inverting Data Paths ) CAB 7 vee
® Choice of 3-State or Open-Collector Qutputs SAB 1 cBA
. DIR SBA
® Included Among the Package Options Are A1 % 3
Compact 24-pin 300-mil Wide DIPs and A2 A 81
Both 28-pin Plastic and Ceramic Chip A3 0 82
Carriers Ad 7 83
® Dependable Texas Instruments Quality and ) A5 ] B4
Reliability A6 ]85
A7 ] B6
DEVICE OUTPUT LOGIC A8 ] B7
'ALS646, 'AS646  3-State True GND ] B8
'ALS647 Open-Collector  True
'ALS648, 'AS648  3-State Inverting ALS'. SNG4AS” FH PACKAGE
'ALS649 Open-Collector  Inverting ::32“:'.: §N74AS' N PACKAGE
s (TOP VIEW)
description

These devices consist of bus transceiver circuits
with 3-state or open-collector outputs, D-type
flip-flops, and control circuitry arranged for
multiplexed transmission of data directly from
the input bus or from the internal registers. Data
on the A or B bus will be clocked into the
registers on the low-to-high transition of the
appropriate clock pin (CAB or CBA). The

following examples demonstrate the four (7))
fundamental bus-management functions that - :
can be performed with the octal bus transceivers - |
and registers. (&]
Enable (G) and direction (DIR) pins are provided 0_:
to control the transceiver functions. In the (&)
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The [7,)
select controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The direction &
control determines which bus will receive data when enable G is active {low). In the isolation mode (control fa)
G high), A data may be stored in one register and/or B data may be stored in the other register. >
When an output function is disabled, the input function is still enabled and may be used to store and transmit &€
data. Only one of the two buses, A or B, may be driven at a time. 17
The —1 versions of the SN74ALS’ parts are identical to the standard versions except that the recommended &'
maximum IQL is increased to 48 milliamperes. There are no — 1 versions of the SN54ALS’ parts.
The SN54’ family is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74' family is characterized for operation from 0°C to 70°C.

b Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS649
OCTAL BUS TRANSCEIVERS AND REGISTERS '

S1INJYHIO SV ANV SV !

BuUs B

21) 3y (1 (230 (2 (22)
G DIR CAB CBA SAB SBA
L L X Horl X L

REAL-TIME TRANSFER
BUS B TO BUS A

BUSB

21} (30 (1) (23) (20 (22)
G DIR CAB CBA SAB SBA
X X t X X X
X X X t X X
H X t t X X

STORAGE FROM
A, B, ORA AND B

BUS A
BUSB

2 @ (1) 23 @ (@2
G DIR CAB CBA SAB SBA
L H Hol X L X

REAL-TIME TRANSFER
BUS A TO BUS B

BUS A
BUSB

(210 (30 (1) (23) (2) (22)
G- DIR CAB CBA SAB SBA
L L X X X H
L H X X H X

TRANSFER
STORED DATA
TOAORB

2-86

s %@

EXA!
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

INPUTS DATA I/O* OPERATION OR FUNCTION
‘ALS646, ‘ALS647 ‘ALS648, 'ALS649
G DIR CAB CBA SAB SBA | A1 THRU A8 | B1 THRU B8 ‘AS646 ‘AS648
X X 1 X X X Input Not specified Store A, B unspecified Store A, B unspecified
X X X 1 X X Not specified Input Store B, A unspecified Store B, A unspecified
H X 1 1 X X Store A and B Data Store A and B Data
Input Input ' .
H X HorL Heorl X X Isolation, hold storage Isolation, hold storage
L L X HorL X L Real-Time B Data to A Bus | Real-Time B Data to A Bus
- Output Input -
L L X X X H Stored B Data to A Bus Stored B Data to A Bus
L H Horl X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus
Input Output R —
L H X X H X Stored A Data to B Bus Stored A Data to B Bus

*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus
pins will be stored on every low-to-high transition on the clock inputs.
functional block diagrams (positive logic) '

ALS646, 'AS646, ‘ALS647 ‘ALS648, ‘AS648, 'ALS649

= (21)
G cl2n
oie -2 ow -2
NS (23)
CBA > BA e
e
sBA “212,’ ——-{>oﬁ >—1 sBA “ﬁ’ ——{>o-d?—
CAB 2 CAB 7
SA —D»ﬁ—‘ SAB —D—dz—-
A-fr—r———————— }-——L—— ——————————— —_- A-t-=——==cc-=tq4-tq4-~-—=—=—==-1- - SR
1" [+ oF 8 cHaNNELS | " [ oF B cHannELs i ~
1 10 [ | 1D | :
i c1 ! i c1 i [
! [ ! H [ :
1 1
- : : | it
1 = o)
@) 1 (20) @)1 <l L201 =
A1t > Al—est ! o
H 10 1 B1 | D | B1 o
| ‘c1 : : (3] |l
‘ ' : ! ' S
i
: : : P9
1 1 H | e 1 |
%
I — e S 1L 1 B Ve S . + @
\ v, \ \ /
\/
TO 7 OTHER CHANNELS TO7 OTHER CHANNELS g
Pin numbers shown are for JT and NT packages. <
=
Texas WP
EXAS 2-87

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbols

{20}

‘ALS646, ‘AS646 ‘ALS647
[ I . T~
om—-ﬁm JENT (BA] Dlﬂ—t‘m 3ENT [BA)
- 3EN2 (AB] IEN2 [AB]
ceaBl____ bea ceadZ__ by
e sea-22___ les
cas-_ beg cael —_Bes
(2) 12)
SAB s————eeeed G7 SAB G?
= r (20 =
(4) >1 aD B1 (a) 21 aD)

A

B1

E 5 5
1 = <1 Bl

60D 6D 7 21

vl
2
L
|

-

7
7 5 2V

(5) 19)

.

19)

Al

i
|
;

6

(6) 18)

1

[3F:1}

A

i
1
i

(Y] 0a7)

1

an

A

i
|
i

{8

3

16}

Al

i
;

3

{9)

1

{15)

A6
10)

1

(14)

A

i
T

i 13)

1

=
@

A8

]
i
il

1

N

‘ALS648, ‘AS648 ) ‘ALS649
- (21) — 21
> om——ﬁ‘ 3EN1 [BA] pin-t2 JENT [BA}
-~ 3ENZ [AB] 3EN2 [AB]
(231 B (23
(7] CBA ca cBA ca
> [T o — sea-22__lgs
caB :;’) cs c;xs-—-———:;: > ce
2 sAB—=—u g7 SAB —————dG7
w) @ C 120) @ - f 120
21 s 4D 81 EI O prs) PO
> Al A = Al o1 = b
(7, 6D 7 21 . 6D 7 >1
— 2v T 20
(5) 7 (o) (s) ki 19
O Az-e> ;j—«»sz A2 :I«-»sz
—
o (6) (18) 6) g
O AP I ‘:I-Qbas A34P 3—083
c U] an Ul L (7
— A4 :j4>54 A4-4P j«m
- (8 (16) 8) L 116)
(7)) AS :—4«»35 ms::1 j’-es
(s} 9 (15)
A6 4P—9 :j—4—>ss AS#:T g—d-»es
10} Ll (1a) (10) 14}
e
03

@
o
>
@

»
2

= 4
v
[i!_i
2

4

=3 3
= 4

Pin numbers shown are for J and N packages.
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- TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

SUPPIY VORAGE, VO « v v et v it ittt et e e e e 7V
Input voltage: ControliNPULS « . & . v v v v vt vttt e ettt e 7V
10 o X 4 £ .55V
Operating free-air temperature range: SN64ALS646, SN54ALS648 . .. .................. -55°to125°C
SN74ALS646,SN74ALS648 .. ....... .. ... 0°Cto70°C
S1Orage temMPeratur@ raNge . . . o o v o vt v vttt e e e e -65°Cto 150°C
recommended operating conditions ’
SN54ALS646 SN74ALS646
SN54ALS648 SN74ALS648 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 45 5 55| 45 5 55 Y
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -12 -15 mA
! 12 24
oL Low-level output current mA
48t
felock Clock frequency Mz
tw Pulse duration, clocks high or low . ns
tsu Setup time, A before CAB' or B before CBA? ns
th Hold time, A after CAB? or B after CBAT ) - ns
TA QOperating free-air temperature -55 125 0 70 °C

tThe extended condition applies if Ve is maintained between 4,76 V and 5.25 V.
The 48-mA limit applies for the SN74ALS646-1 and SN74ALS648-1 only.

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

SN54ALS646 SN74ALS646
PARAMETER TEST CONDITIONS SNG54ALS648 SN74ALS648 UNIT
MIN TYP: MAX | MIN TYP: MAX (7))
ViK Vee =45V, . | = -18mA -1.5 -1.5 \ -
Ve =45Vt05.5V, Igq= -0.4mA |Vec-2 Vee-2 5
v ‘ Vecc =45V, loH = -3 mA 24 3.2 2.4 3.2 v o
OH Vcc =45V, IoH = —12mA 2 o
Vcc =45V, IoH = -15mA 2 ey
Vgec =45V, loL = 12mA 0.25 0.4 0.25 0.4 O
VoL Vee = 4.5V, oL = 24 mA 035 05| V (7]
{loL = 48 mA for -1 versions) <
| Control inputs Vee = 5.5V, V=7V 0.1 0.1 A Q
| A or B ports Vee = 6.5V, V=55V .. 01 0.1 m -2
W i":::'p':z:‘: Vee = 5.5V, V=27V ig zg WA :
W e T v oo S — Y
101 Vee =55V, Vo = 2.25V -30 -112 [ -30 -112 mA
Qutputs high 60 60
‘ALS646 Qutputs low 68 68
_ Outputs disabled 68 68
lcc Vee =88V Outputs high 52 52 mA
‘ALS648 Outputs low 57 57
Outputs disabled 58 58
+All typical values are at Voo = 6 V, Tp = 25°C
§For I/O ports, the parameters iy and j_ include the off-state output current.
{The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
Additional information on these products can be obtained from the factory as it becomes available.
PRODUCT PREVIEW Q’
e e Texas 2.89
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

‘ALS646 switching characteristics (see Note 1)

Vec = 45Vt55V,
CL = 50 pF,
FROM 10 R1 = 5002,
PARAMETER R2 = 65009, UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS646 SN74ALS646
MIN TYPt MAX | MIN TYPt MAX
fmax MHz
tPLH K] 11
PHL CBA or CAB AorB 3 3 ns
tPLH 8 8
A
AL orB Bor A 3 3 ns
tpLH SBA or SAB? AorB 16 16 e
tPHL (with A or B high) 16 16
tPLH SBA or SAB? 15 15
. AorB ns
TPHL (with A or B low) 12 12
tPzH . 17 17
tPzL G AorB 20 % ns
tPHZ — 10 10
AorB
tpLZ G or 2 3 ns
tPZH 17 17.
= DIR AorB 70 25 ns
tPHZ 10 10
Pz DIR AorB 2 2 ns
2 ‘ALS648 switching characteristics (see Note 1)
Vcc=45Vto55V,
\ Cp = 50 pF.
J': FROM o R1 = 5002,
PARAMETER R2 = 5002, UNIT
(72) (INPUT) {OUTPUT) Ta = MIN to MAX
> SNG4ALS648 SN74ALS648
2 MIN TYPT MAX | MIN TYPT MAX
w) Tax MHz
> tPLH 11 1
m PHL CBA or CAB AorB 13 3 ns
tPLH 10 10
AorB
2} PHL o BorA 2 12 ns
X tPLH SBA or SABS 6 16
AorB
o tPHL {with A or B high) or 16 16 ns
c tPLH SBA or SAB* 15 15
o] AorB ns
al tPHL {with A or B low) 15 15
tpzH _ 17 17
tpzL G AorB 50 25 ns
tpHZ — 10 10
B
tpLZ G Aor = 3 ns
tpzZH 17 17
DI AorB -
tpzZL R or 20 o ns
tPHZ 10 10
DIR AorB
tpLZ or 12 ) ns

tAIl typical values are at Voo = 6 V, Tp = 25°C.

$These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

Additional infor ion on these prod can be

d from the factory as it becomes available.

PRODUCT PREVIEW
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

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

Supplyvoltage,Vcc..........................- ..................................... 7V
Inputvoltage . .. oo v v it i i i e e e e e e e 7V
Operating free-air temperature range SNB4ALS647, SN54AL8649 ................. ....—55°Cto125°C

SN74ALS647,SN74ALS649 ... .....coiiiiiiinnannns 02Cto70°C
Storage temperaturerange . . ... ....... e et s teiiiiens.....—65°Ct0150°C

recommended operating conditions

SN54ALS647 SN74ALS647
SN54ALS649 SN74ALS649 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
ViH High-level input voltage 2 2 \
VIL Low-lgvel input voltage 0.8 | . 0.8 \
VoH High-level output voltage 5.5 5.5 \
12 24
loL Low-level output current e mA
felock Clock frequency MHz
tw Pulse duration, clocks high or low ns
tsu Setup time, A before CABt or B before CBAt ns
th Hold time, A after CAB? or B after CBA? ns
TA Operating free-air temperature -55 125 [+] 70 °C

tThe extended condition applies if V¢ is maintained between 4.75 and 5.25 V.
The 4B-mA limit applies for the SN74ALS647-1 and SN74ALS649-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 2 ‘ :
SN54ALS647 SN74ALS647 B -
PARAMETER TEST CONDITIONS SN654ALS649 SN74ALS649 UNIT 7]
MIN TYPt MAX | MIN TYP: MAX l‘-
ViK Vce = 45V, | = -18 mA -1.5 -15| v =
10H Vce = 4.5V, VoH = 5.5V 0.1 0.1 | mA 8
Vee =45V, loL = 12mA 0.25 0.4 o
VoL Vcc =45V, loL = 24 mA 0.35 0.5 v —
{loL = 48 mA for -1 versions) o
A or B ports Vcec = 6.5V, V=656V 0.1 0.1 (7))
I p mA
Control inputs Vcc =55V, Vi=7V 0.1 0.1 <
A or B ports§ 20 . 20 .
| V, =858V, : V) = 2.7
H Contro! inputs cc 5 1=27V 20 20 uA g
Control inputs -0.1 -0.1
| = 5. ’ = 0.
L A or B ports§ Vee 5‘5V Vi=04v -0.2 -0.2 mA <
\ALSG47 Outputs high 52 52 2
| v — 55V Outputs low 62 62 A <
cc cc=> Outputs high 50 50 m
‘ALS649
Outputs low 60 60
$All typical values are at Vog = 5V, Tp = 25°C
§For 1/O ports, the parameters || and Ij_include the off-state output current.
Additional information on these products can be obtained from the factory as it becomes available.
PRODUCT PREVIEW {’
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALSG49

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR QUTPUTS

T T

'‘ALS647 switching characteristics (see Note 1)

Vecc =45Vtob65YV,
CL = 50 pF,
FROM TO RL = 680 Q,
PARAMETER N
T (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS647 SN74ALS647
MIN TYPt MAX | MIN TYPt MAX
fmax MHz
t
PLH CBA or CAB AorB 24 24 ns
tPHL 15 15
tPLH 24 24
AorB BorA
tPHL or or 12 2 ns
tPLH SBA or SABt AorB 26 26 ns
tPHL (with A or B high) 15 15
tPLH SBA or SAB% AorB 26 26
tPHL {with A or B low) ° 15 15 ns
tPLH = 24 24
AorB
tPHL ¢ o 17 17 ns
tPLH 24 24
DIR AorB
tPHL or 17 3 ns
‘ALS649 switching characteristics (see Note 1)
Vcgc = 45Vt 5.5V,
CL = 50 pF,
FROM TO R = 680Q,
PARAMETER NIT
2 {INPUT) {OUTPUT) Ta = MIN to MAX v
_— SN54ALS649 SN74ALS649
MIN TYPt MAX MIN TYPt MAX
'E frmax MHz
1 4 2
7] PLH CBA or CAB AorB 2 4 ns
> tPHL 15 15
1 2
b4 ‘::: AorB BorA f; 1; ns
O tPLH SBA or SAB# 26 26
N . AorB ns
> tPHL (with A or B high) 15 15
t)
» PLH SPA or SABt AorB 26 i 26 ns
O TPHL {with A or B low) 15 15
— tPLH G AorB 24 24
g tPHL or 17 17 ns
t
c PLH DIR AorB 24 24 ns
— tPHL 17 17
=]  tAltypical values ere st Vg = 5 V, T = 25°C.
m 1These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Additional information on these products can be obtzined from the factory as it becomes available.
'4’-
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- TYPES SN54AS646, SN54AS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

Supply voltage, VGG + + v v v oo i i i e e e e e e 7V
Input voltage: ControlinpuLs « . o . v v vttt t i ittt it e e e e e e e e 7V
O POMS & ittt e e e e 5.5V

Operating free-air temperature range: SN54AS646,SN54AS648 . .............. ... —-55°Cto 125°C
SN74AS646,SN74AS648 . .. .. ... .t 0°Cto70°C

StOrage temperaturB range . . o .« v v v v et v ottt et bt e e e e e e e -65°Cto 150°C

recommended operating conditions

SN54AS646 SN74AS646
SN54AS648 " SN74AS648 UNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Y
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
I0H High-level output current =12 —-15 | mA
loL Low-level output current 48 64 mA
felock Clock frequency 0 75 0 90 | MHz
tw Pulse duration g::z: ::3:\ ‘75 : ns
tsu Setup time, A before CAB? or B before CBAT 7 6 ns
th Hold time, A after CAB! or B after CBAt [*] 0 ns
TA Operating free-air temperature -556 125 0 70 oC

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

SN54AS646 SN74AS646
PARAMETER TEST CONDITIONS SN54AS648 SN74AS648 UNIT
MIN TYPt MAX | MIN TYPt MAX n
ViK Vee =45V, I = -18mA -1.2 -1.2 \ l:
Vec =45Vto55V, Igy = -2mA  |Vec-2 Vee-2 -}
Von Vce = 4.5V, IoH = —3mA 2.4 3.2 2.4 3.2 v (&)
Vce = 4.5V, IOH = —12 mA 2 E
Vee =45V, IoH = —156 mA 2 o
Vcc = 4.5V, loL = 48 mA 0.35 0.55
VoL Vec = 45V, ToL = 64 mA 035 055 4]
0 Control inputs Vce = 5.5V, Vi=7V 0.1 0.1 mA <
A or B ports Vece =55V, Vi =55V 0.1 o.r ()
N i°:::';:r"t:;s Vee = 5.5V, Vi=27V 38 ig A E
Control inputs -0.5 -0.5
i AorBportst | CC =88V Vi=04v ~0.75 o5 ™ ‘ﬂ
0§ Vec = 55V, Vo = 2.25V ~30 ~112 | —30 —112 | mA <
Outputs high 120 195 120 195
'AS646 Outputs low 130 211 130 211
lec VéC - 55V Outputs disabled 130 211 130 211 mA
! Outputs high 110 185 110 185
'AS648 Outputs low 120 195 120 195
Outputs disabled 120 195 120 195 N

tAll typical values are at Vg = 5V, Tp = 25°C
+For /0 ports, the parameters |y and I, include the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los..
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TYPES SN54AS646, SN54AS648, SN74AS646, SN74AS648

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

'AS646 switching characteristics {see Note 1)

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Vec = 45Vtobs5Y,
Cp = 50 pF,
FROM 10 R1 = 600 Q,
PARAMETER INPUT) (OUTPUT) ' R2 = 500 Q, UNIT
TA = MIN to MAX
SN54AS646 SN74AS646
MIN MAX | MIN MAX
fmax 75 90 MHz
tPLH 2 9.5 2 8.5
PHL CBA or CAB AorB 2 10 2 9 ns
tPLH 2 11 2 9
B
tPHL AorB or A ) P 8 1 7 ns
tPLH SBA or SABt AorB 2 12 2 nlo.
tPHL {with A or B high} ° 2 10 2 9
tPZH —~ 2 10 2 9
AorB
tpzL G or 3 15 3 4| ™
tPHZ = 2 11 2 9
A
tPLZ N orB 2 K 2 9] ™
tPZH 3 19 3 16
r DIR AorB 3 21 3 8 ns
tPHZ 2 12 2 10
DIR A
tpLz or8 2 12 2 o] ™
‘AS648 switching characteristics (see Note 1)
2 Vec = 45Vtob5.5V,
CL = 50 pF,
FROM T0 R1 = 6002,
> PARAMETER (INPUT) (OUTPUT) R2 = 5009, UNIT
: 5 Ta = MIN to MAX
SN54AS648 SN74AS648
> MIN MAX | MIN MAX
% fmax 75 90 MHz
tPLH 2 9.5 2 8.5
CBA or CAB
> TPHL or AorB > 10 2 ° ns
t
n PLH AorB BorA 2 3 2 & ns
o tPHL 1 8 1 7 :
— tPLH SBA or SABt AorB 2 12 2 nyo
g tPHL {with A or B high) Ao 2 10 2 9
tPZH — 2 10 2 9
G A
c tpzL or B 3 18 3 5] ™
—f tPHZ _ 2 11 2 9
' tPLZ ¢ AorB 2 11 2 9| ™
tPZH 3 19 3 16
tPzL DIR AorB 3 21 3 18 ns
tPHZ 2 12 2 10
DI A
tpLZ R orB 2 12 2 o] ™
tThese parameters are measured with the internat output state of the storage register opposite to that of the bus input.
T *IP
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TYPES SN54ALS651 THRU SN54ALS654, SNb4AS651, SN54AS652
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

D2661, DECEMBER 1983 —REVISED MARCH 1984

® Bus Transceivers/Registers SNS4ALS’, SNS4AS’ . . . JT PACKAGE
SN74ALS’, SN74AS’ . . . NT PACKAGE
(TOP VIEW)

® Independent Registers and Enables for A and
B Buses

® Muitiplexed Real-Time and Stored Data
Choice of True and Inverting Data Paths

® Choice of 3-State or Open-Collector Outputs
to A Bus

® Included Among the Package Options Are
Compact 24-Pin 300-mil-Wide DIPs and
Both 28-Pin Plastic and Ceramic Chip

Carriers
® Dependable Texas Instruments Quality and
Reliability
DEVICE A OUTPUT BOUTPUT  LOGIC SNG54ALS’, SN54AS’ . . . FC PACKAGE
‘ALS651, 'AS651 3.State 3.State  Inverting SN74ALS’, SN74AS’ . . . FN PACKAGE
*ALSB52, ‘AS652 3-State 3-State True (TOP VIEW)
‘ALS653 Open-Collector 3-State Inverting
‘ALS654 Open-Collector 3-State True e g 2 o 8 é g
CBnOZ>00
. . LS | S | w— s S ) =
description 4 3 2 1282726

These devices consist of bus transceiver circuits,
D-type flip-flops, and control circuitry arranged
for multiplexed transmission of data directly from
the data bus or from the internal storage
registers. Enable GAB and GBA are provided to
control the transceiver functions. SAB and SBA

control pins are provided to select whether real- I-u-)
time or stored data is transferred. A low input 121314 1516 17 18 5
level selects real-time data, and a high selects . T229858 '3)
. zz

stored data. The following examples [C] o
demonstrate the four fundamental bus- NC — No internal connection 6
management functions that can be performed
with the octal bus transceivers and registers. 2
Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions
at the appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and (=]
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type =
flip-flops by simultaneously enabling GAB and GBA. In this configuration each output reinforces its input. <
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus (/5]
lines will remain at its last state. &‘
The — 1 versions of the SN74ALS651 through SN74ALS654 are identical to the standard versions except
that the recommended maximum IQL is increased to 48 milliamperes. There are no — 1 versions of the
SN54ALS651 through SN54ALS654.
The SN54’ family is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74' family is characterized for operation from 0°C to 70°C.

. Copyright © 1983 by Texas Instruments Incorporated

]
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652
SN74ALS651 THRU SN74ALSG54, SN74AS651, SN74AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

RE o

[ Ir 1'

BHE

| [

< At R B !
P
I
Ty !

L--;L_..

N et/ e e’
GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA
L L X X X L H H X X L X
‘ REAL-TIME TRANSFER REAL-TIME TRANSFER

BUS B TO BUS A BUS A TO BUS B

. N, e’
GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA
X H t X x X C H L HorL HorL H H
L x x 1 X X
L H Ot ot X X
STORAGE FROM TRANSFER

A AND/OR B STORED DATA
’ TO A AND/OR B

SL1liNJdID SV ANV STV !

{i’
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN64ASE52
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

INPUTS DATA I/O* OPERATION OR FUNCTION
'ALS651, "ALS653 ‘ALS652, 'ALS654
GAB GBA | CAB CBA | SAB SBA | A1 THRU A8 | B1 THRU B8 ‘AS651 ‘AS652
L H |[HorL HorlL| X X Input Input Isolation Isolation
n U
L H 1 1 X X o P Store A and B Data Store A and 8 Data
X H t HorlL| X X Input Not specified Store A, Hold B Store A, Hold B
H H 1 t X X Input Output Store A in both registers Store A in both registers
L X Horl 1 X X Not specified Input Hold A, Store B Hold A, Store B
L L 1 Il X X Output Input Store B in both registers Store B in both registers
L L X X X L Real-Time B Data to A Bus | Real-Time B Data to A Bus
Output Input —
L L X Horl| X H Stored B Data to A Bus Stored B Data to A Bus
H H X X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus
Input Output -
H H |Horl X H X Stored A Data to B Bus Stored A Data to B Bus
Stored A Data to B Bus and |Stored A Data to B Bus and
H L HorL Horl H H Output - Output =
or o utpy utpy Stored B Data to A Bus Stored B Data to A Bus

* The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled, i.e., data at the
bus pins will be stored on every low-to-high transition on the clock inputs.

logic diagrams (positive logic) )
‘ALS651, ‘AS651, ‘ALS653 'ALS652, ‘AS652, 'ALS654

GBA ———0—‘:2;’ [ 'lg’”
GAB o > ~ NANFE] D> o
cBA S CBA Do

-Do-g—‘ SAB —Doﬁ—
M vere — | 1717~ — N (| Jrors T T T T T i
| | |cHANNELS 1 i : CHANNELS 1D |
4 1<p—e | ! ! )
= - I = : "{ltﬁr |
|
| | I } |
14) (20) (a) o——+t
a1 81 P 129 s
1D ! 10 |
i c1 |
: - |
|
} i
i
L i

<
l -
-

¢

v
TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS

Pin numbers shown are for JT and NT packages.

ALS AND AS CirRcuUITS BN

i
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652

OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbols

‘ALS651, ‘AS651

SLINJHID SV ANV STV S

‘ALS652, 'AS652

ceaZl__ tdey (gal [P =N FAPITN
GAB ENZ 1aBI Gap-3L EN2 [AB)
caatZd D> cs CBAE)(‘A
spa-22 G5 seat22____Jgg
caB :;: b ce cAB :;: > ce
SAB G7 SAB G?7 '_j
= (20) - (201
At (4) . 21 s D) 81 a (4) [ >1J [s 4D, 81
l ! 5 1 ! )
6D 7 21D 6D 7 21D
= F AV = 2V
(5) 17 (19 15) [ | 19)
A2 :I-O-baz Az»—t ‘j-»sz
6) L — s ) 18}
A3 3-4-»53 A3 :j—d-bl!:!
(7 an’ 7) 17)
AL4P 1 ‘rsa Adﬁ’—c ‘:j-«sa
(8) 16} (8} (16)
R S N i A an [T
(9) (s (9) (15)
A6 4> 3.4., B6 Aewt: :T"BG
10} na) (10 (13)
(§31) {13) (§51) (13}
A8 ;3.4., B8 A84’—m jﬂss
'ALS653 ‘ALS654
PNELTIT U I ceal2ll o ey (gay
cantdl N2 1ABI Gap-L EN2 A8
cpatz b ca cad2l b ca
saa-22) Gs seal22____lgs
caB :;: b co cas :;' D> cs
SAB 67 sap2 a7
o C (200 m] C (201
(a) >3 s a0} 81 () 31 s 40 Bt
a1 o3 > a1 Lo =
5 1 5 1
60 7 21D 6D 7 21D
= 2V ———I. 29
(5) 1 7 119) : (5) 17 19
A2 Q—«» 82 A2<t Ej«»az
(6) 8 (6} 18}
sy o S e
7) “an U} . un
YR = ‘[ m«»sa Aa<t :j_”.“
81 (16) [£:1] (16)
A5 4P 85 AS"—t jA-»-as
19) s (9) (15)
A6 4> . j—r B6 AGQ’—t ::r-d-»as
(0 L (1ay 0} (14)
ey S8 vt Shana ~1
un 13) an {13)
. A8 ;1_4.,58 As4’—t: :j*bsa
Pin numbers shown are for JT and NT packages.
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| TYPES SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

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

SUPPIlY VOItaGE, VO C « v v it et ittt i e e e e e e 7V
Input voltage: Controlinputs . . . . . . .ottt e e e e e e N 7V
O POMS « oo vt e e ettt e e 5.5V
Operating free-air temperature range: SN564ALS651, SN54ALS652 . . ..... ... e -55°Cto125°C
SN74ALS651,SN74ALS652 ... ... ...t 0°Cto70°C
Storage temperatur@ raNgE . . . . o v o v v v ot et it it e e e ~-65°Cto150°C
recommended operating conditions
SN54ALS651 SN74ALS651
SN54ALS652 SN74AL‘SGSZ UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage . 4.5 5 55| 45 5 65 \
ViH High-level input voltage 2 2 \Y
ViL Low-level input voltage ' 0.8 0.8 \'
loH High-level output current -12 -15 mA
loL Low-level output current 12 24 mA
‘ 48t
felock Clock frequency "Mz
i CBA or CAB high
tw Pulse duration CBA or CAB low ns
tsu Setup time before CABt or CBA? | AorB ns
th Hold time after CABT or CBA? AorB ns
TA Operating free-air temperature . -55 125 0 70 °C

1The extended condition appliss if Vg is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS651-1 and SN74ALS652-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 2
. SN54ALSE51 SN74ALS651
PARAMETER TEST CONDITIONS SN54ALS652 SN74ALS652 UNIT
MIN TYPt MAX | MIN TYP: MAX "2
VIK - Vee =45V, lp = —18 mA -1.5 —-1.5 Vv —
Vcec =45Vt55V, Igy=-04mA |Voc-2 Vee-2 =
Vo Vee = 4.5V, IoH = -3 mA 2.4 3.2 2.4 3.2 v g
Vee = 4.5V, loH = —12mA 2 —
Vee = 4.6V, IOH = —15 mA 2 (&}
) Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 [7,)
VoL Ve = 4.5V, loL = 24 mA 0.35 0.5 \ -4
(loL. = 48 mA for —1 versions)
0 Control inputs Vcc =55V, Vi=7V 0.1 0.1 mA g
A or B ports Vecec =6.5V, Vi =55V 0.1 i 0.1 <
et v -asn -y AL
i _ _ w—d
A TR o | R
oY Vee = 6.5V, Vo =225V -30 -112 | -30 -112 mA
Outputs high 52 52
'ALS651 Outputs low 57 57
_ Outputs disabled 58 58 .
lcc Vee =58V Outputs high - 60 60 mA
'ALS652 Outputs low 68 68
Outputs disabled 68 68
+All typical values are at Voo = 5V, Tp = 25°C
§For I/0 ports, the parameters ||y and Ij_include the off-state output current.
1 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
PRODUCT PREVIEW %
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TYPES SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

‘ALS651 switching characteristics (see Note 1)

Veec =4.5Vtwob65V,

CL = 50 pF,
FROM T0 R1 = 500 Q,
PARAMETER R2 = 500 Q, UNIT
{INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS651 SN74ALS651
MIN TYPt MAX | MIN TYPt MAX
fmax MHz
tPLH 11 11
CBA or CAB AorB
PHL or or 13 13 ns
tPLH 10 10
A BorA -
PHL orB or 12 12 ns
tPLH SBA or SAB# AorB 16 16 s
tPHL {with A or B high) 16 16 "
tPLH SBA or SABt AorB 15 15 s
tPHL {with A or B low) 15 15 "
tPZH - 17 17
GBA A
tpzL 20 20 ne
tPHZ = 10 10
BA A
tpLZ ¢ 12 12 ne
tPZH 19 19
GAB B
tpzL 22 22 ns
PHZ 12 12
AB B
tpLZ ¢ 14 14 ns
2 ‘ALS652 switching characteristics (see Note 1)
Vece =45Vto55YV,
CL = 60 pF,
r>- FROM 10 A1 = 5002,
wn PARAMETER (INPUT) OUTPUT) R2 = 500 Q, UNIT
{ Ta = MIN to MAX
> SN54ALS652 SN74ALS652
= MIN TYPt MAX | MIN TYPt MAX
U fmax MHz
> . tPLH 11 11
CBA or CAB AorB
7 PHL or or 13 13 ns
PLH 8 8
Q PHL AorB BorA P Py ns
= tPLH SBA or SAB3} AorB 16 16 s
8 1PHL {with A or B high) 16 16 )
-— tPLH SBA or SAB$ AorB 15 15 ns
- PHL {with A or B low) 12 12
] tpZH TBA A 17 17
tpzL 20 20 e
tPHZ = 10 10
GBA
tpLz A 12 12 ne
tpZH 19 ' 19
GAB B .
tpzL 22 22 e
1PHZ 12 12
AB B
tpLz ¢ 14 12 ns
tAll typical values are at Vo = 6V, Ty = 25°C.
$These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PREVIEW l.
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TYPES SN54ALS653, SN54ALS654, SN74ALS653, SN74ALS654
OCTAL BUS TRANSCEIVERS AND REGISTERS

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

SUPPIY VORAGE, VO -« t v v e vt e e e et et i et et e e e e e e e e e .7V
Input voltage: Allinputsand Al/Oports. . .. .. ... o i ie i i nnn T 7V
Bl OPOMtS . o ottt e e e e e e e e e PN .....5.58V
Operating free-air temperature range: SN54ALS653, SN54ALS654 ... ... ... P -55°Cto125°C
SN74ALS653, SN74ALS654 .......... e [N 0°Cto70°C
StOrage tempPerature FANGE . « . . . v v v vttt e et e e e e e e —-65°Cto 150°C
recommended operating conditions
SN54ALS663 SN74ALS653
SN64ALS654 SN74ALS654 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
VOH High-leve! output voltage A ports 5.5 5.5 \
IoH High-level output current B ports =12 -15 mA
loL - Low-level output current 12 24 mA
. 481
felock Clock frequency MHz
tw Pulse duraﬂon g:ﬁ :: 22: :3:‘ ns
tsu Setup time before CAB? or CBAT AorB ns
th Hold time after CABt or CBA? AorB ns
TA Operating free-air temperature -55 125 0 70 °C

tThe extended condition applies if Vo is maintained between 4.75 V and 5.25 V.
The 48-mA limit applies for the SN74ALS653-1 and SN74ALS654-1 only.

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

. SN54ALS6563 SN74ALS653 ’ 2
PARAMETER TEST CONDITIONS SN54ALS654 SN74ALS654 UNIT
MIN TYP$ MAX | MIN TYP: MAX (7))
VIK Vece = 4.5V, | = -18 mA -1.5 ~1.6 \ -
Vece =4.5Vtwb5V, gy =-04mA |Vcc-2 Vec—-2 5
v s . Vee =45V, IoH = —3mA 2.4 3.2 2.4 3.2 v 0
OH ports Vee = 4.5V, 10H = —12 mA 2 e
Vee =45V, loH = —16mA 2 ey
loH A ports Vec =45V, VOH = 5.5V 0.1 0.1 mA o
TVec =45V, loL = 12 mA 025 0.4 0.25 0.4 7]
VoL Vee =4.75V, loL = 24 mA . 0.35 0.5 v <
{loL = 48 mA for -1 versions) 0
I Control inputs Vge =5.5V, Vi=7V 0.1 0.1 mA 2
A or B ports Vee =56.5V, V=55V ’ 0.1 0.1 <
Control inputs 20 20
K AorB po;s§ Vee = 8.5V, Vi=27v 20 20| “ 3
Control inputs -0.1 -0.1
I A or B ports3 Vece =55V, V=04V To0.2 o2 mA <
e} B ports Vee = 6.6V, Vp = 2.25V -30 -112 | -30 -112 | mA
QOutputs high 52 52
‘ALS663 Outputs low 57 57
: _ Outputs disabled 58 58
lcc Vec = 8.8V Outputs high 60 60 mA
'ALS654 Outputs low 68 68
Outputs disabled 68 68
$All typical values are at Voc = 6V, Tp = 25°C
§For 1/O ports, the parameters iy and Ij_ include the off-state output current.
9 The output conditions have been chosen to produc_e a current that closely approximates one half of the true short-circuit output current, lgg.
PRODUCT PREVIEW i
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TYPES SN54ALS653, SN74ALS653

OCTAL BUS TRANSCEIVERS AND REGISTERS

'ALS653 switching characteristics {see Note 1)

Voo = 45ViwcssY,
CL = 50 pF,
RL = 680 Q, (A outputs)
FROM TO
PARAMETER INPUT OUTPUT R1 = R2 = 500 Q, (B outputs) | UNIT
{INPUT) { ! TA = MIN to MAX
SN54ALS653 SN74ALS653
MIN TYPt MAX | MIN TYPt MAX
fmax MHz
tPLH 24 24
CBA
tPHL A T v ns
tPLH 11 11
CAB
tPHL B 3 13 ns
tpLH 10 10
tPHL A B 12 12 ns
tPLH 24 24
tPHL 8 A 10 10 ns
tPLH SBAt 26 26
N A ns
tPHL {with B high) 15 15
tPLH SBA% 26 26
. A ns
tPHL (with B low) 15 15
tPLH SAB$ 8 16 16 ns
tPHL (with A high) 16 16
tpLH SAB% 15 15
. B ns
tPHL (with A low) 15 15
tPLH = 24 24
GBA A
2 tPHL 17 17 ns
. tpzH 19 19
GAB B
> P21 22 22 ns
- tpHZ GAB 8 12 12
(7)) Pz 14 14 ns
tAll typical values are at Vo = 5V, Tp = 26°C.
> $These parameters are measured with the internal output state of the sturage register opposite to that of the bus input.
2 NOTE 1: For load circuit and voltage waveforms, see page 1-12.
U Additional Inf lon on these p can be obtalned from the factory as it becomes available.
»
Q
v ]
o
=
5
177]
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TYPES SN54ALS654, SN74ALS654
OCTAL BUS TRANSCEIVERS AND REGISTERS

‘ALS654 switching characteristics (see Note 1)

Vec =45Vteb5.5V,
CL = 50 pF,
. FROM 70 RL = 680 Q, (A outputs}
PARAMETER (INPUT) (OUTPUT) R1 = R2 = 500 Q, (B outputs) | UNIT
TA = MIN to MAX
SN54ALS654 SN74ALS654
. MIN TYPt MAX [ MIN TYPt MAX
fmax . . MHz
1PLH ’ 24 24
CBA A
tPHL 15 15 ne
tPLH 11 11
CAB B
tPHL 13 13 ns
tPLH 8 8 .
A B
tPHL . 8 8 . ns
tPLH . 24 24
B A
tPHL 10 10 ne
tPLH - SBAt 26 26
. . A ns
tPHL {with B high) 15 15
PLH SBAZ 26 26 -
. A ns
PHL {with B low) 15 15
tPLH SAB? 8 16 16
tPHL {with A high) 16 16 ne
PLH SAB%t : 15 15 .
. B ns
PHL (with A low) 12 . 12
tPLH 24 24
GBA A 2
PHL 17 17 s
tpZH 19 19
GAB B
tPZL 22 22 ns n
1] 12
PHZ GAB B 12 ns -l:'
tpLz : 14 14 o |
tAll typical values are at Voe = 5V, Ty = 26°C. Q
3These parameters are measured with the internal output state of the storage reg|ster opposne to that of the bus input. m
NOTE 1: For load circuit and voltage waveforms, see page 1-12 —
Additional infor ion on these prod can be obtained from the factory as h becomes available. o
2
[a]
>
2]
<
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TYPES SN54AS651, SN54AS652, SN74AS651, SN74AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

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

Supply voltage, VGO
Input voltage: Controlinputs . . . .. ... . coii it .

1/0 ports
Operating free-air temperature range: SN64AS651, SN54AS652

SN74AS651,SN74AS652 . ..............

Storage temperatur@ range . . . . v v v v v vt vt vttt e

recommended operating conditions

SN64AS651 SN74AS651
SN54AS652 SN74AS652 UNIT
. MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-leve! input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \'
I0H High-level output current -12 ~15 mA
loL Low-leve! output current 48 64 mA
felock 0 75 0 90 | MHz
tw Pulse duration gg: :lr' g:g ::a:‘ 3 Z ns
tsu Setup time before CABT or CBAT AorB 7 6 ns
th Hold time after CAB? or CBA? AorB 0 0 ns
TA Operating free-air temperature -55 125 0 70 °C
2 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS651 SN74AS651
PARAMETER TEST CONDITIONS SN54AS5652 SN74AS652 UNIT
> MIN TYPt MAX MIN TYPt MAX
- VIK Vee = 4.5V, Ij = —18 mA -1.2 -1.2 \4
wn Vec = 45V1t055V, Igy= -2mA |Vcc-2 Voo-2
> Vgc =45V, IoH = =3 mA 24 3.2 24 3.2
> VOH Voo = 45V, on = —12mA | 2 v
(w] Vee =45V, IoH = —15 mA 2
v Vee =45V, loL = 48 mA 0.35 0.55 v
> oL Voo = 4.5V, loL = 64 mA 0.35 0.55
» I Control inputs Vee =5.5V, Vi=7V 0.1 0.1 A
(@) ! A or B ports Vee = 5.5V, V|=55V 0.1 o1 | ™
(’% H i"::':'p'zz‘s’;s Vec = 5.5V, Vi=27V ig :g A
Control inputs -0.5 -0.5
§| 1 A or B ports$ Vee = 5.5V, Vi =04V -0.75 ~0.75 mA
(7,) le}] Vee =55V, Vo = 2.25V -30 -112 | -30 -112 mA
Outputs high 110 185 110 185
‘AS651 QOutputs low 120 195 120 195
lcc Voe = 65V Outputs disabled 130 195 130 195 mA
Qutputs high 120 195 120 195
‘AS652 Outputs low 130 211 130 211
Outputs disabled 130 211 130 211
tAll typical values are at Voo = 6 V, Tp = 25°C
tFor I/O ports, the parameters ljy and Ij_include the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
+»
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TYPES SN54AS651, SN54AS652, SN74AS651, SN74AS652
OCTAL BUS TRANSCEIVERS AND REGISTERS

‘AS651 switching characteristics (see Note 1)

Ve =45Vt55YV,
Cp = 50 pF,
FROM To R1 = 600 Q,
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, UNIT
: TA = MIN to MAX
SN54AS651 SN74AS651
MIN MAX MIN MAX
fmax 75 90 MHz
tPLH 2 9.5 2 8.5
B. AB AorB
TPAL CBAor C or 2 0 2 ° ns
tPLH 2 9 2 8
PHL AorB BorA F 8 1 7 ns
tPLH A 2 12 2 11
PHL SBA or SABt AorB 2 0 2 0 ns
tPZH — 2 11 2 10
tpzL ceA A 3 18 3 6] ™
tPHZ = 2 10 2 9
tpLZ ceA A 2 10| 2 g | ™
tPzZH 3 12 3 11
tpzL cAs B 3 20| 3 6] ™
tpHZ 2 11 2 10
tpLz caB 8 2 12| 2 ] "™ |-
‘AS652 switching characteristics (see Note 1)
Veg =46Vtob5V, 2
Cy = 50 pF,
FROM T0 A1 = 8002, /)
PARAMETER (INPUT) (OUTPUT) A2 = 8002, UNIT |
Ta = MIN to MAX - —
SN54A5652 SN74AS652 8
MIN MAX [ MIN MAX o
fmax 75 90 MHz 6
tPLH 2 9.6 2 8.5
TPHL CBA or CAB AorB 2 10 2 o ns m
t
PLH AorB BorA 2 ni 2 L <
tPHL 1 8 1 7 o
tPLH 2 12 2 11
SBA or SABt AorB
PHL or or > o 2 9] s E
tPZH A A 2 11 2 10 ns
tpzL 3 18 3 16 _VJ_'
tPHZ - 2 10 2 9
tPHL cBA A 2 0] 2 9 | ™ <
tPZH 3 12 3 11
GAB B
tpzL 3 20| 3 6] ™
tPHZ 2 11 2 10
AB
tPLZ ¢ B 2 TR ) v
1These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
T &l’
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TYPES SN54ALSG77, SN54ALSG78, SN74ALS677, SN74ALS678
16-BIT ADDRESS COMPARATORS

D2661, JUNE 1982 —REVISED MARCH 1984

'ALS677 is a 16-bit Address Comparator with Enable SN54ALS677 . . . JT PACKAGE
' . " . SN74ALS677 . . . .NT PACKAGE
®. 'ALS678 is a 16-bit Address Comparator with Latch (TOP VIEW)
Package Options Include Both Plastic and Ceramic a0 Uzl vee
Chip Carriers in Addition to Plastic and Ceramic DIPs A2[lz =[18
a3z 20y
® Dependable Texas Instruments Quality and Reliability a4fls  alIp3
as[s  200JpP2
asJe  19JP1
description :;E; :f%;‘:e
The ‘ALS677 and 'ALS678 address comparators simplify e B
addressing of memory boards and/or other peripheral devices. A11[n 14 A13
The four P inputs are normaily hard wired with a preprogrammed GND[J1z  13[]JA12
-address. An internal decoder determines what input information SNE4ALS677 . . . FH PACKAGE
applied to the 16 A inputs must be low or high to cause a low SN74ALS677 . . . EN PACKAGE

state at the output (Y). For example, a positive-logic bit combina-
tion of 0111 (decimal 7) at the P input determines that inputs A1
through A7 must be low and that inputs A8 through A16 must
be high to cause the output to go low. Equality of the address
applied at the A inputs to the preprogrammed address is
indicated by the output being low.

The ‘ALS677 features an enable input (G). When G is low, the
device is enabled. When G is high, the device is disabled and the
output is high regardless of the A and P inputs. The ‘ALS678
features a transparent latch and a latch enable input (C). When C
is high, the device is in the transparent mode. When C is low, the

previous logic state of Y is latched. 2 )
The SN54ALS677 and SN54ALS678 are characterized for ittt i f
operation over the full military temperature range of —55°C to SN74ALSE78 . . . NT PACKAGE 7
125°C. The SN54ALS677 and SN74ALS678 are characterized (TOP VIEW) -
for operation from 0°C to 70°C. ar[fr U vee —
: A2(02 23fc -
Aa3s 220y O
A4]s  =a10r3 o
As(]s 20% P2 —_—
As[s  19[]P1
a7l 1edro o
As([Js  170A1e (/)]
A9[Je 18[JA1s <
ato[Jio  1sJA14
A0 1a[Jars ()
GND [z 13Ja12 =
SN54ALS678 . . . FH PACKAGE <
SN74ALS678 . . . FN PACKAGE
(TOP VIEW) c_’l)
Q
223880> <
28 27%
A4 fIs 2] P3
AS [16 24(] P2
as 7 23(] p1
nC 18 2[ NC
A7 {le 21[j PO
a8 [l10 20} A16
A9 19[] A15
121314 15161718
oO-rQoLAN ("_) 1
I35 22x
. Copyright © 1982, Texas Instruments Incorporated
I,
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678
16-BIT ADDRESS COMPARATORS

FUNCTION TABLE

SLINJHIO SV ANV STV

‘ALSE77 | ‘ALSE78 INPUTS COMMON TO 'ALSE77 AND 'ALSE78 ouTpuT
G Cc P3 P2 P1 PO| A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12A13A14A15A16 Y
L H L L L Lf{H HH H HH H H HHH H H H H H L
L H L L L HfL H H H H H H H H H H H H H H H L
L H L L H LfL t H HHHHHHH H HH H H H L
L H L L H HIL L L HHHHHHHHHHHH H L
L H L H L L L L L L HHHHHHHHHH H H L
L H L H L H|fL L L L L HH HH H HH H H H H L
L H L H H LfL L L L L L HH HHHWHHHHH L
L H L H H Hft L L ¢t L L L HH HHHH H H H L
L H H bt L L L L L t L L L L H H H H H H H H L
L H H L L H{L L L L L ¢t L L L-H H H H H H H L
L H H L H L t L L L L L L L L L H H H H H H L
L H H L H H|IL L L L L t L L L L L H H H H H L
L H H H L L L L L L L L L L L L L L H H H H L
L H H H L H|L L L L L L L L L L L L L H H H L
L H H H H L L L L L L L L L L L L L L L H H ‘L
L H H H H H|L L L L L L L L L ¢t L L L L L H L
L H All other combinations H
H ‘ALS677: Any combination H

L ‘ALS678: Any combination Latched
logic symbols
’ 'ALS677 ‘ALS678
[ADDRESS COMP] {ADDRESS COMP]
~ (23) (23)
G—D>EN . c~—=——c2
pol18 1o P> :- B g [ AL P} ” : B *
pq 19 P>24 = P (19) P> z]. )
b 24 2%
pg_l20) s 3o pz S22 p>af =
patzn | ERS pat2t | 3t
p>af =1 P>af -1
PO ol FUNLLIES PH ol
FOC I P P> : =1 POS NN PR L
1 54
SR PR S : JENEC PE T
[T P T ’ At 154 SE
p>74 =1 p>74 =
a8 | e 2L A5t _1 76 74
FYIRCINN P P>84 =1 P22 . ae—8 |6 P>81 =1 [ i
84 st 200
arD 4z ppef . JRALIEE PTRRPINPY g’
® 9t (® 9t
As—8_1zg Y A8 28 NN e
POSCIN I 1ok no—t2 17 101
PRTILUEE P P>::': - PRTMLLIE PAT) P’\”::': -t
antllzy ez o a1z ppizf
FRTTAIEN PN 21 PRPIAEIES PIPS 2t
P>131 =1 p>134 =1
JREMLLE P 134 FRFMLLIE POV 134
XTI 214 PEMT 7T FRYWLLIES POSR FRTT ]
1t Wl
PREPRLLIIN RIS ma FRCTLLINR PAFSERFRI pe]
PRTTALLIE Py "L PRTMAL/IN POV o
T 164 ®BT

Pin numbers shown are for JT and NT packages.
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TYPES SN54ALSG677, SN54ALS678, SN74ALS677, SN74ALS678
16-BIT ADDRESS COMPARATORS

logic diagrams (positive logic)

‘ALS677 'ALS678
At @_:D_— a0
g
Azt = o> a2 12
§
q % | >°::‘D
—
JNE PO
Ty
ag 41 aa e
==
,% s >°bD
519! )
] i
' >—+—1
as L8 ac-8
i
&
a7 a7
(8) g (8
A8 A8
22
o (9) == o i9) 2
10 H o
a0 a= A0 10
L | H wn
JUpLLI Agq 0 5
a1z 131 o> i A1z o> g
ar3-14) : Ar3-14) 2
A14 118 :)D—— A14-118) m>—‘ Qo
. =
1 > — i S <
are 1180 : arg 16! ”
wd
ate 12 - are 12 > <
po ~1BL_psl po 18
pq 19 py W19}
p2 120) pz 1200
p3-(21) N p3 1231 - ,
EFET) e C=F e 3
> b . A

Pin numbers shown are for JT and NT packages.

j
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678
16-BIT ADDRESS COMPARATORS

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

SUPPIY VOIBEE, VO G v vt vt vttt it ittt et it e e e e e e e e e 7V
INPUL VO .« . ot i e e e e e e e e e s 7V
Operating free-air temperature range: SN54ALSG77 SN54AL5678 .................... -55°Cto125°C

SN74ALS677,SN74ALS678 ........... e 0°Cto70°C

Storage temperature range

recommended operating conditions

SN54ALS677 SN74ALS677
SN54ALS678 SN74ALS678 UNIT
MIN. NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 \2
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
Io0H High-level output current -1 -2.6 | mA
loL Low-level output current 12 24 | mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN54ALS677 . SN74ALS677
2 PARAMETER TEST CONDITIONS SN54ALS678 SN74ALS678 UNIT
MIN TyPt MAX | MIN TYPT MAX
ViK Veg =45V, I = -18 mA -1.5 ~-15 v
> Ve =45Vt55YV, IgH = -0.4mA Vee-2 Vee-2
r~ VOH Vee = 4.5V, IoH = —1mA 2.4 3.3 v
»n Vee = 4.5V, IoH = —-2.6 MA 24 3.2 )
> vou Vge = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Z Vee = 4.5V, loL = 24 mA 0.35 0.5
U 1] Ve = 5.5V, V=7V 0.1 0.1 mA
hH Vee = 6.5V, V) =27V 20 20 HA
> hL Vee = 5.5V, V) =04V ~0.1 ~0.1 mA
(72) 1o* Vece = 5.5V, Vo = 2.26V -30 -112 | -30 -112 | mA
‘ALSE677 21 33 21 33
Q lcc |'7\T.W Vee = 5.5V 21 35 21 35| ™
=
O TAll typical values are at Vee = 5V, Ta = 25°C. -
E $The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
-]
/2]
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678
16-BIT ADDRESS COMPARATORS

‘ALS677 switching characteristics (see Note 1)

Vcec = 45V10 6.5V,
CL = 50 pF,
FROM () Ry = 5000,
NI
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54ALS677 SN74ALS677
MIN MAX | MIN MAX
tPLH 4 28 4 25
Any P Y
tPHL v 8 20 | 8 3’|
t 5 26 5 2
PLH Any A Y 21 s
tPHL 5 40 5 35
t - 1
PLH 3 v 3 15 3 3 ns
tPHL 5 30 5 25
‘ALS678 switching characteristics (see Note 1)
Veec =45Vteb5V,
PARAMETER FROM T0 (R:L f :gop;' ONIT
(INPUT) (OUTPUT) L= '
TA = MIN to MAX
SN54ALS678 SN74ALS678
MiIN MAX MIN MAX
tPLH 6 27 6 22
Any P
tPHL n v 10 52 | 10 23| "™
tPLH 5 25 5 21
Any A
TPHL v Y 3 20 5 =
tPLH 3 25 3 20
C Y
tPHL 15 54 | 15 28| ™
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3. w
-
—
3
o«
(&)
2
o
=
n
=
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SLINJYHID SY ANV STV Y

TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678
16-BIT ADDRESS COMPARATORS

TYPICAL APPLICATION INFORMATION

determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are
connected to the highest numbered A inputs.

For example, assume the combarator is to enable a device when the 16-bit system address is:

A15 A14 A13 A12 Al11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0
H H L L H H L L H H L L H H H H

Since the address contains 6 lows and 10 highs, the following connections are made:
P3t0 0V, P2 to Vce, P1 to Veg, and PO to O V.
System address lines A13, A12, A9, A8, A5, and A4 to comparator inputs A1 through A6 in any convenient order.
The remaining ten system address lines to comparator inputs A7 through A16 in any convenient order.

The output provides an active-low enabling signal.

The following circuit is a modulo-N synchronous counter. The ‘ALS163 is connected to provide a low-level clear signal when
N = FEFF1g.

15 12 8 a4 0
FEFF1g = HHHH HHHL HHHH HHHH
<
4 ‘ALS677
‘ALS163
ADDRESS
CTR 16 comp
CLK CLRCLK " > EN
> c1/+ vee Polo
P1
P2 P MAX COUNT
8 P3|,
0... 7~ L
= P =1}
8 A1
9 15 7\ 15 A2...A16
7 7

MODULO-N SYNCHRONOUS COUNTER

i
2112 ' Texas b
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680
12-BIT ADDRESS COMPARATORS

D2661, JUNE 1982—REVISED MARCH 1984

‘ALS679 is a 12-Bit Address Comparator With Enable SN54ALS679 . . . J PACKAGE
. . . . SN74ALS679 ... N PACKAGE
ALS680 is a 12fB|t Address Comparator With Latch {TOP VIEW)
® Package Options Include Both Plastic and Ceramic a1 v Uz vee
Chip Carriers in Addition to Plastic and Ceramic DIPs A2z 1903
a3 Jy
@ Dependable Texas Instruments Quality and Reliability Ad[a 10P3
as[]s 1e[JP2
I A6[Js 1sJP1
description | a7? wpPo
A12
The 'ALS679 and ‘ALS680 address comparators simplify ﬁg E: :;% A1
addressing of memory boards and/or other peripheral devices. GND [(Jio  11[] A10
The four P inputs are normally hard wired with a preprogrammed
address. An internal decoder determines what input information SN54ALS679 . . . FH PACKAGE
applied to the 12 A inputs must be low or high to cause a low SN74ALS679 . . . FN PACKAGE
state at the output (Y). For example, a positive-logic bit (TOP VIEW)

combination of 0111 (decimal 7) at the P input determines that
inputs A1 through A7 must be low and that inputs A8 through
A12 must be high to cause the output to go low. Equality of the
address applied at the A inputs to the preprogrammed address is
indicated by the output being low.

The ‘ALS679 features an enable input (G). When G is low, the
device is enabled. When G is high, the device is disabled and the
output is high regardless of the A and P inputs. The 'ALS680
features a transparent latch and a latch enable input (C). When C
is high, the device is in the transparent mode. When C is low, the

previous logical state of Y is latched. SN54ALS680 . . . J PACKAGE 2
The SN54ALS679 and SN54ALS680 are characterized for SN”ALS?O . 'I' N PACKAGE .
operation over the full military temperature of —55°C to {TOP VIEW) 7
125°C. The SN74ALS679 and SN74ALS680 are characterized At 1 Uz vee
. - A2z dc =
for operation from 0°C to 70°C. asfs Qv 5
A4Ja 110 P3 O
As[]s 18] P2
A6[s 15 P1 E
A7 g eo
A8[]s 3] A12 o
A9[e 1] AN (/)
GND [Jio 1] A10 <
SNB4ALS680 . . . FH PACKAGE (]
SN74ALS680 . . . FN PACKAGE 2
(TOP VIEW) <
4

t. Copyright © 1984, Texas Instruments Incorporated
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680
12-BIT ADDRESS COMPARATORS

FUNCTION TABLE

'ALS679 | ‘ALS680 INPUTS COMMON TO 'ALS679 AND 'ALS680 OUTPUT
G Cc P3 P2 P1 PO|A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12 Y
L H L t L LfH H H H HHHH H H H H L
L H L L L HfL HH HHHHHH H H H L
L H L L H L{iL L HH H HH H H H H H L
L H L L H H|]L L L HH HHHH H H H L
L H L H L L)L L L L H H HHHH H H L
L H L H L H|L L L L L H H H H H H H L
L H L H H L{L L L L L L H H H H H H L
L H L H H H{L L L L L L L H H H H H L
L H H L L LJL L L L L L L L H H H H L
L H H L L H|L L ¢t L L L L L L H H H L
L H H L H LJL L L L L L L L L L H H L
L H H L H H|L L L L L L L L L L L H L
L H H H H H|L ¢t L L L L L L L L L L L
L H All other combinations H
H ‘ALS679: Any combination H
L 'ALS680: Any combination Latched
logic symbols
'ALS679 ‘ALS680
[ADDRESS COMP] [ADDRESS COMP]
2 g (19]= EN (P assumed 3 12,13,14] c (9 c20 (P assumed # 12,13,14}
(14)
PO ——q0 P> 14 =1 &> ro 18 _lo P14 =1 &
P1 (15) . ;-- P1 {15) 1+
pP=21 =1 pPx24+ =1
2 pp 18| 21 b2 08| 21
(7] pa 2 | P>3t+ =1 IS P>3¢+ =1
“ 3t 1 3t
5 A——z1  P>4f =1 a7 exaf =
(2) 4t (2 ad
A2 o —_—
U 2 = 22 5L =1 A2 22 P>54 =1
> A3— 123 54 PYRCI PN 5+ )
(4) P>64 =1 (18} (4 P> 64 =1 D (18)
L AL . —_— P
7, A 24 ol P v A4 24 4 20D M
O ast o5 pnaf - ast_lzs b A
— (6) 7¢ (6) 74
A6 ] Z6 —
g P>84+ =1 i 6 P=84 =1
c A7(7'_ 27 81 A7L z7 LR o
P>9¢4+ =1 >94+ =1
: PRALIE P > ot PRSI P P> :._
/7] PRYLINE FYEE e FRYALINNN PORRPPY a
(th) 104 ’ (a1 w0t
A10 ——rof A10 ———d
2w = 10 LA
PRTRLCIEN P 1t JRTL P nt
(13l p>124 =1 (13) p>124 =1
A12——— Z12 12l A1z — 212 12+
*The three shaded rows of the function table show combinations that would normally not be used in address comparator licati The logic symbols above
are not valid for these combinations in whichP = 12, 13, and 14. If symbols valid for all combinations are required, starting with the fourth Exclusive-OR from
the bottom, change P> 9to P = 9...11/13...15,P> 10to P = 10/11/14/15, andP > 11 to P = 11/15.
Pin numbers shown are for J and N packages.
Texas W
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680
12-BIT ADDRESS COMPARATORS

logic diagrams (positive logic)
‘ALS680 ‘ALS679
a0 @_)JD———— a0

(2)

§
;

A2 2 A2

T 4
»——% :D):JD - e
= (3 T
Az 2 ) ]
- -
O :Jj >— @ FO :}} >—
ag 1 ™

b1 -
-
il
a7 2 A7
L
as 8 . g —2
Y
bt RT)
an 19 an v
9 29 c
1
JRRLL) JOPSILL
a2 —Do.:JD— an 12 _—%—

a1213 _DO:]D_ a1z
14]
ro 141 oo 1141
15, 15)
by U181 py !
16
by 1261 oy 101
7 an
- P3 a7 P3
(19) ~ 119) ~
G o> ! c >—

Pin numbers shown are for J and N packages.

n
=
)
3]
e«
(&)
0
<
[a]
9.
<
n
-]
<

{if
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TYPES SN54ALS679, SN54ALSG680, SN74ALS679, SN74ALS680
12-BIT ADDRESS COMPARATORS

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

Supply voitage, Vc¢
Input voltage
Operating free-air temperature range: SN54ALS679, SN54ALS680
SN74ALS679, SN74ALS680

Storage temperature range

recommended operating conditions

SN54ALS679 -SN74ALS679
SN54ALS680 SN74ALS680 UNIT
MIN NOM MAX | MIN NOM MAX

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH High-tevel input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -1 -2.6 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature ~55 125 (o] 70 °C

electrical characteristics over recommended operating free-air temperature range

(unless otherwise noted)

SN54ALS679 SN74ALS679
PARAMETER TEST CONDITIONS SN54ALS680 SN74ALS680 UNIT

2 MIN TYPT MAX | MIN TYPT MAX

Vik Vee = 4.5V, I = =18 mA -1.5 -1.5 \%

Vee =4.5Vt06.5V, gy = -0.4mA Vee -2 Vee-2

> VoH Vee = 4.5V, IoH = -1 mA 2.4 33 \Y
- Vcc = 4.5V, IoH = —2.6 mA 24 3.2
72 y Voo = 45V, oL = 12 mA 025 04 025 04|
> oL Ve = 45V, ToL = 24 mA 035 05
2 ] Veec = 6.6V, Vi=7V 0.1 0.1 mA
lw) IH Vee = 5.5V, Vp=27V 20 20 | pA
> WL Vce = 5.5V, Vi =04V -0.1 -0.1 mA
7 Io* Vege = 5.6V, Vp = 225V -30 -112 | -30 -112 | mA

1 'ALS679 v =55V 17 28 17 28 mA
2] CC  [alseso cec=> 18 27 8 27
X TAll typical values are at Ve = 5 V., Ta = 25°C.
8 $The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 1ng.
—
=
172]

{i’
2116 I EXAS
NSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




TYPES SN54ALSB79 SN54ALS680, SN74ALS679, SN74ALS680
12-BIT ADDRESS COMPARATORS

‘ALS679 switching characteristics {see Note 1)

Vecc =45Vtb55YV,
CL = 50 pF,
FROM TO Ry = 500 Q,
PARAMETER (INPUT) {OUTPUT} Ta = MIN to MAX UNIT
SN54ALS679 SN74ALS679
MIN MAX MIN MAX
tPLH ' 4 28 4 25
Any P Y
TPHL v ) 20| 8 x| ™
PLH 5 26 5 22
A Y
TPHL ny A 5 36| 5 30| ™
tPLH g v 3 15 3 13 ns
tPHL 5 30 5 25
‘ALS680 switching characteristics (see Note 1)
Vec =45Vt 55V
Cp = 50 pF
PARAMETER . FROM To R = 50040 uNIT
(INPUT) ) (OUTPUT) Ta = MIN to MAX
SN54ALS680 SN74ALS680
MIN MAX | MIN MAX
1
PLH Any P v 6 27 6 22 ns
tPHL 10 43 10 38 ns
t
PLH Any A Y 5 25 S 21 ns
tPHL 5 28 5 25
t
PLH c Y 3 25 3 20 ns
tPHL 15 48 15 42

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.

ALS AND AS CIRCUITS )Y
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TYPES SN54ALS679, SN54ALS680, SN74ALS679; SN74AL5680
12-BIT ADDRESS COMPARATORS

TYPICAL APPLICATION INFORMATION

The ‘ALS679 and ‘ALS680 can be wired to recognize any one of 212 addresses. The number of ‘’lows’’ in the address
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are
connected to the highest numbered A inputs.

For example, assume the comparator is to enable a device when the 12-bit system address is:
A1l A10 A3 A8 A7 A6 A5 A4 A3 A2 A1 A0
H H L L H H L - L H H H H
Since the address contains 4 lows and 8 highs, the following connections are made:
P3to0OV,P2toVce, P1toOV,andPOtoO V.
System address lines A9, A8, A5, and A4 to comparator inputs A1 through A4 in any convenient order.
The remaining eight system address lines to comparator inputs A5 through A12 in any convenient order.

The output provides an active-low enabling signal.

The following circuit is a register bank decoder that examines the 14 most significant bits (AQ through A13) of a 20-bit ad-
dress to select banks corresponding to the hex addresses 10000, 10040, 10080, and 100CO.

‘ALS679 )
AOURESS 0 4 8 12 16
COMP 100007 = LLLH LLLL LLLL  LLLL  LLLL
VEMEN 3 100401 = LLLH  LLLL  LLLL  LHLL LLLL
5 EN 100801 = LLLH LLLL LLLL  HLLL LLLL
. 100C01 = LLLH LLLL  LLLL  HHLL . LLLL
PO .
Vee 0
SYSTEM P1
ADDRESS .
LINES . P2 N
AO {MSB) —
70 A19 = b3
3]p
" . [p=11} _ xre
AD...A2 M Al...A1 s 100001
Ad..Aan T . of> " »
: 10040
A3 Y A12 ] S kit LI
5% 64X N-BIT
2 1008016 REGISTERS
A13 5 A S
? . 100C04
A12 . B 3§_6.‘
7
Al4...A19 6, $0...55
27 7 v
REGISTER BANK DECODER
2-118 . Texas ‘
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

D2261, DECEMBER 1983 —REVISED FEBRUARY 1984

® Open-Collector Outputs Drive Bus Lines or SN64AS’ . . . J PACKAGE
Buffer Memory Address Registers SN74AS’ ... N PACKAGE
{TOP VIEW)

® Eliminates the Need for 3-State Overla

Protection ‘ 16 [0 1 Vee
o 1a1[]2 1] 2G/2G*
® P-N-P Inputs Reduce DC Loading ava Ma 0 v
Dependable Texas Instruments Quality and 1A2[]4 ] 2A4
Reliability 2Y3[]s % 1Y2
s . 1A3[]s 2A3
[ ] .Open-ColIector Versions of ‘AS240, 'AS241 2v2 iy A 1v3
A 1A4 s ] 2A2
description 2v1 Mo A 1va
These octal bus transceivers are designed specifically GND [ J10 ] 2A1
to improve both the performance and density of
three-state memory address drivers, clock drivers, SN54AS’ . . . FH PACKAGE
and bus-oriented receivers and transmitters by SN74AS’ . .. FN PACKAGE
eliminating the need for three-state overlap protec- (TOP VIEW)
tion. The designer has a choice of selected combina- (.
tions of inverting and noninverting outputs, sym- g
metrical G (active-low output control) inputs, and T 2o 3G
complementary G and G inputs. These devices
feature high fan-out and improved fan-in. 3 21 9

1A2[]4 18[]1v1
2Y3[]s 17 (] 2A4
1A3[]6 16[]1Y2
2y2[}7 15 [} 2A3
1A41]s8 14 ]1Y3

The SN54’ family is characterized for operation over
the full military temperature range of —~55°C to
125°C. The SN74’ family is characterized for opera-
tion from 0°C to 70°C.

q k 5 i
o ¥ oww ¥ o ¥ v ¥ v .
-0 -3
>ZL>g ﬂ
NGON~—N -
*2G for *AS756 or 2G for 'AS757 )
Q
o«
(&)
2
a
E
%)
<
Q Copyright © 1983 by Texas Instruments Incorporated
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“TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

logic symbols

'AS756
Ll EN
2
11 'M’ b o~ vy
1a2 4 18) 1y
1a3 & 04 q4va
na B 12 .
PRLLTN P
241 U ) ‘3’ v
22 13 ) ovz
243 L‘s—’— S ova
284 17 3 ave
,
logic diagrams {positive logic)

‘AS756
‘c%_‘
mm__p_'m Wi
1Az 4 EILAPY
143 18 LTI,
144 18) 12} e
25 (19) | >
2a1 11) ‘ 5 {9) vt
242 &__—&0_¢ 2v2
222 180 N\. S oys

1

SLINJHIO SV ANV STV [N

280 11 9 ve

Pin numbers shown are for J and N packages.

‘AS767
_n
1G ! EN
1
wa— o obgm
1A2 —¢ 1v2
TR — 08 4yy
1A4 18) | —“2 1Ya
ORI poy
w b ob—p
2A2 o P 2v2
1
2A3 (' ) :3: 2Y3
2a¢ 12 2va
‘AS757

.¢L<{>___

1a1-2 )

1A2 (4) (16} w2

1 m_§:__"_ﬂm

1A4 (8) 12) va

2% 119} | >

281 (11} | ; 8) 2v1

282 {13) | S {7} 2v2

282 A's‘__ﬁ_ﬁ s

200 AT IS [T

2-120
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VOItAGE, VO vt v v vttt it ettt ettt st e e e e 7V
Inputvoltage . ......... ..o e e e e e e 7V
Off-5tate OUIPUL VOIAGE . . . v . v it ettt ettt it sttt et ettt e e e 7V
Operating free-air temperature range: SN64AS756, SN64AS757 .. .. ................... -55°Cto 125°C
SN74AS756,SN74AS757 . ..ottt i i 0°Cto70°C
StOrage temperatur@ FANGE . . « . ¢« o v v v v e v vt e e te e nae et e -65°Cto 150°C
recommended operating conditions
SN54AS756 SN74AS756 .
SN54AS757 SN74AS757 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \/
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.5 5.5 \
oL Low-leve! output current 48 64 | mA
TA Operating free-air temperature -55 125 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS756 SN74AS756
PARAMETER TEST CONDITIONS SN54AS757 SN74AS757 UNIT
MIN TYPT MAX | MIN TYP! MAX
ViK Vce = 4.5 V, Il = -18 mA 1.2 -1.2 v g
oH Vce = 4.5V, VOH = 5.5 V 0.1 0.1 mA 2
VoL Vee = 45V, oL = 48 mA 0.55 v T
Ve = 4.5V, IoL = 64 mA 0.55
I Vce = 5.5 V, Vi=7V 0.1 0.1 mA \
[T Vcc =556V, V=27V 20 20 A '-:
"AS757 =
I A inputs only Vce = 6.5V, Vi =04V -1 ! ma | O
Al other i -0.5 -0.5 E
\AS756 gutput high 9 15 9 15 (&)
utput low 51 80 51 80
lcc = As757 Vee =85V Output high 21 33 21 a3 | ™ 2
Output low 61 95 61 95 Q
Al typical values are at Vog = 5V, Ta = 26°C. 2
<
72]
<
%3
2-121
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

‘AS756 switching characteristics (see Note 1)

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Voo = 4S5VicSE Y,
CL = 50 pF,
FROM T0 R = 5000,
PARAMETER
{INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54AS756 SN74AS756
MIN MAX MIN MAX
tPLH A Y 3 20 3 19
tPHL 1 7 1 6 ns
t - .
PLH 3 v 3 22 3 19.5 ns
tPHL 1 8.5 1 7.5
‘AS757 switching characteristics (see Note 1)
Vee =45Vtob55V,
Cp = 50 pF,
F =
PARAMETER ROM O R = 5009, UNIT
. (INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS757 SN74AS757
MIN MAX MIN MAX
tPLH 3 19.5 3 18.6
tPHL A Y 1 7 1 6 ns
t —
PLH 18 v 3 21 3 20 ns
tPHL 1 8 1 7
1] .
PLH 26 v 3 22.5 3 21 ns
tPHL 1 8.5 1 7.5
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
-
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TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983 — REVISED FEBRUARY 1984

® 2-Way Asynchronous Communication SN54‘ . . . JPACKAGE
Between Data Buses SN74° . . . N PACKAGE
® P-N-P Inputs Reduce Loading (TOP VIEW)
® Dependable Texas Instruments Quality and Gas[]1 Ul vee
Reliability NC[]2  13[]GBA
A1[ds  12[INC
@ Open-Collector Versions of 'AS242, 'AS243 A2 [Ja 1[J.1
A3[]s 10[]B2
description A4[]s 9[]83
These four-data-line transceivers are designed for GND (7 8[1B4
asynchronous two-way communications between
data buses. SN54° . . . FH PACKAGE
’ I . . SN74’ . . . FN PACKAGE
The SN54’ family is characterized for operation over (TOP VIEW)

the full military temperature range of —55°C to
125°C. The SN74’ family is characterized for opera-

tion from 0°C to

70°C.

. A1[]4 18} NC
logic symbol NCc s 17 NC
‘AS758 'AS759 A2[]6 16 [| B1
NC {7 15 [J NC
(13)
GBA o EN1 GBA :11)3’ EN1 A31(]s - 14[] B2
Gas EN2 Gas EN2 910 111213
(3) (11) (3 (an =t
A1 o1 B1 A1—t91<l 81 vm
(a) D 2¢ (10) (a) D 22k, < &< oe
A2 j B2 A2 < B2
_t ] NC—No Internal connection
) (9) &) (9)
A3 B3 A3 83
© 3(; (—sbt @ FUNCTION TABLE
1Y) < B4 A4 B4
1 g I I INPUTS , s
= AS758 AS759
GAB GBA
s . . L L AtoB AtoB
logic diagrams (positive logic) m R BtoA Bto A
‘AS758 ‘AS759 H L Isolation Isolation .
m (13) 1 L H Latch A and B | Latch A and B
§A8—4>‘ GBA GAB GBA (A=B) (A=B)
a3 [ % ; a1 g, a3 % 1 gy
A2 4) i% ; " {10) B2 a2 l8) r%\t I (0) B2
azls) E 9 g a3.l8) E (CI
asl8) 8) g, Aa 18 8) gy

Pin numbers shown are for J and N packages.
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TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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

Supplyvoltage, VEC « v v o v i it e e e e et e e e e 7V
Input voltage: Allinputs and /O POrts . . .. . oo ittt i e i i i e e e 7V
Operating free-air temperature range: SN54AS758, SN54AS759 ...................... -55°Cto125°C

SN74AS758,SN74AS759 . .............. e 0°Cto70°C
Storage temperaturerange . . . ... ... ... e e e e -65°Cto 150°C

recommended operating conditions

SN54AS7568 SN74AS758
SN54AS759 SN74AS759 UNIT
MIN NOM MAX MIN NOM MAX

Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 Y]
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 5.5 \'
loL Low-level output current 48 64 | mA
TA Operating free-air temperature -565 1256 [} 70 °C

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

SN54AS758 SN74AS758
PARAMETER TEST CONDITIONS SN54AS759 SN74AS759 UNIT
MIN _TYPT MAX | MIN TYP! MAX
Vik Vce = 45V, If = —18 mA -1.2 -1.2 \Y
IOH Vece = 4.5V, Voy4 = 5.6V 0.1 0.1 mA
2 VoL Vee = 4.5V, oL = 48 mA 0.55 v
Vee = 45V, oL = 64 mA 0.55
" Control inputs Vee = 6.5V, Vi =7V . 041 0.1 mA
> A or B ports Vee = 6.5V, V| =55V 0.1 0.1
-~ Control inputs 20 20
» H A or B ports Vee =55V, Vi=27V 50 50 #A
> Control inputs -0.5 ~-0.5
2 L |‘AS758 A or B ports?| Vg = 5.5V, V| =04V -0.5 - -0.5 mA
w) 'AS759 A or B ports ¥ -1 -1
D[ . e ion e e
cc AS759 cc =85V Outputs high 27 43 27 43 | ™
®) Outputs low 47714 47 74
— T
=+ BN typical values are at Voc = § V, Tp = 25°C.
O *For 1/0 ports, the parameters liy and |j_ include the off-state output current.
=
-
/2]
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TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

‘AS758 switching characteristics {see Note 1)

Veec =45Vtob5V,
C = 50 pF,
PARAMETER FROM 0 AL = 5004, UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS758 SN74AS758
MIN MAX MIN MAX
1, 20.5 3 19.5
PLH AorB Bor A 3 S ns
tPHL 1 7 1 6
tPLH ’ 3 22 3 18.5
PHL GBA A 1 8.5 1 751 ™
tPLH - 3 22 3 21
tPHL GAB . B 1 8.5 1 8 ns
‘AS759 switching characteristics (see Note 1)
Vcc = 45V1055V,
CL = 50 pF,
FROM T0 R =5000,
PARAMETER NIT
(INPUT) {OUTPUT) Ta = MIN to MAX v
SN54AS759 SN74AS759
MIN MAX | MIN MAX
{PLH AorB BorA 3 2 3 20 ns
tPHL 1 7 1 6
t
LR GBA A 3 21 3 2 ns
tPHL . 1 8 1 7
tPLH EAB, B 3 22,5 3 21 ns
tPHL 1 8.5 1 7.5

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
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TYPES SN54AS760, SN74AS760
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983—REVISED FEBRUARY 1984

® Open-Collector Outputs Drive Bus Lines or SNB54AS760 . . . J PACKAGE
Buffer Memory Address Registers SN74AS760 . . . N PACKAGE
(TOP VIEW)

® Eliminates the Need For 3-State Overlap Pro-

tection 1601
® P-N-P inputs Reduce DC Loading 1a1 L2
2v4[J3
Package Options Include Both Plastic and 1a2(a
Ceramic Chip Carrlers in Addition to Plastic 2va{]s
and Ceramic DIPs ) 1a3([Je
! av2[7
® Dependable Texas Instruments Quality and 1a4(]s
Reliability 2vi(s
® Open-Collector Version of ‘AS244 GND[J10
description . ' " SNS4AS760 . . . FH PACKAGE
These octal buffers and line drivers are designed SN74AS760 . . . FN PACKAGE
{TOP VIEW)

specifically to improve both the performance and
density of three-state memory address drivers, clock
drivers, and bus-oriented receivers and transmitters
by eliminating the need for 3-state overlap protec-
tion. Taken together with the *AS756 and 'AS757,
these devices provide the choice of selected com-
binations of inverting outputs, symmetrical G (active-
low input control) inputs, and complementary G and
G inputs.

N

The SN54AS760 is characterized for operation over
the full military temperature range of —55°C to

125°C. The SN74AS760 is characterized for opera- (75)
tion from 0°C to 70°C. -
. . - . =
functional block diagram {positive logic) logic symbol QO
’ o
1§L<{>____ ' 2Ei‘-3’—<{>— g L EN o
1 ’ b 18]
-2 N A8) 1y a0 N © L, 1A1 g:—— > o —_(Ts—) w1 W
L~ | 12 o :14; w2 <L
a2 9 N (18) ) gap 1) N1l w2 a3 —1 = a
g w2 1~ 18 2| ‘ va 2
1A3 (6) |( (14) 1v3 2a3 (15) l( (6} 2v3 2 (19) <
| | EN n
1As 18 N 02 pae D) EI 2a1 0 T_ol—2 -<-'
| 242 413 LT vz
2A3 —-——(:3: ‘ B ovs
Pin numbers shown are for J and N packages 2A4 ! ] ] (31 2Ya

’
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TYPES SN54AS760, SN74AS760 ,
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VORAGE, VOO « « + v vttt it it it e e e e e e e e Vv
Inputvoltage . .... ...t P e e e e 7V
Off-8tate OUIPULVORAGE « « o v v v ottt ittt et it e ettt i e 7V
Operating free-air temperature range: SNB4AS760 ... ... ... .. ittt . -55°Cto125°C

SN74AS760..... T 0°Cto70°C
StOrage temMpPErature raNGE . . . . . o v v vt et e et e e e e e -65°Cto 150°C

recommended operating conditions

SN54AS760 SN74AS760 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 4.5 5 5.5 \
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage . 5.5 5.5 \;
loL Low-level output current 48 64 | mA
TA Operating free-air temperature ' -55 125 ] 70 °C

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

SN54AS760 SN74AS760
PARAMETER TEST CONDITIONS IT
R MIN TYPT MAX | MIN TYpT MAX | UM
VIK Ve =45V, I} = -18 mA -1.2 -1.2 \
IoH Vce = 4.5V, VoH = 5.5 V 0.1 0.1 mA
v Vce = 4.5V, oL = 48 mA 0.55 v
2 oL Vee = 45V, ToL = 64 mA 0.55
0 Vcc = 5.5V, V=7V 0.1 0.1 mA
TR Vce = 5.5 V, Vi=27V 20 20 A
> | G -0.5 -0.5
-~ L Vge = 5.5V, V| =04V mA
(7] A . -1 I
> ) v - 55V Outputs high 20 32 20 32 mA
> cc cc=> Outputs low 60 94 60 94
O  as7e0 switching characteristics (see Note 1)
> Vge = 45Vto55V,
» CL = 50 pF,
(@] FROM T0 RL = 500 ©,
PA R uNIT
- RAMETE (INPUT) (OUTPUT) Ta = MIN to MAX
o) SN54AS760 SN74AS760
cC - MIN MAX | MIN MAX
—
tPLH ) 3 19.5 3 18.5
a TPHL A M 1 7 1 5 | ™
tPLH g v 3 19.5 3 18.5 ns
tPHL 1 8 1 7

NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.

{ip
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TYPES SN54AS762, SN54AS763, SN74AS762, SN74AS763
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

DECEMBER 1983—REVISED FEBRUARY 1984

® . Included Among the Package Options Are SN54AS’ . . . J PACKAGE
20-Pin DIPs and Both Plastic and Ceramic SN74AS’ ... N PACKAGE
Chip Carriers ) (TOP VIEW)
@® ‘AS762 Has True and Complementary 15[ Uz2o[] ‘cc
Outputs 1a1[2 19[] 2G/2G*
o, = 2va[]s  1g[J
® ‘AS763 Has Complementary G and G Inputs (s 17[]2ne
® Open-Collector Outputs Drive Bus Lines or 2v3(s 16[] 1v2
Buffer Memory Address Registers 136 15[]243
. 2v2[]7 1a[]1v3
[ Ehmlna-tes the Need for 3-State Overlap wmafle 13 2a2
Protection . 2viMe 12[] 1v4
® Current Sinking Capability Up to 64 mA GNof10 11 2A1
©® Dependable Texas Instruments Quality and
Reliability SN54AS’ . . . FH PACKAGE
SN74AS’ . .. FN PACKAGE
P (TOP VIEW)
description &
These octal buffers and line drivers are designed $ T 8,3
specifically to improve the performance of three-state
321

memory address drivers, clock drivers, and bus-

oriented receivers and transmitters by eliminating the 1A2(]4 18
need for 3-state overlap protection. The designer has 2v3(]s 17 {] 2A4
a choice of selected combinations of inverting and 1A3(]6 16 [j1v2
noninverting outputs, symmetrical G (active-low 2v2(j7 15 []2A3
output control) inputs, and complementary G and G 14178 14 {]1v3
inputs. 9 10
eV T Yo T i
- - o~
The SN54AS762 and SN54AS763 are characterized % g g g g -
for operation over the full military temperature range 25 for "AS762 o1 26 for ‘AS763 -
. N or T
of —B5°C to 125°C. The SN74AS762 and ° ¢ —
SN74AS763 are characterized for operation from 0°C =
to 70°C. ‘ %:’
logic symbols (&)
‘AS762 ‘AS763 2
= (1) = (1)
1G EN 16 EN ()
1A1 ii: B2 ::z: w1 1A1 ((i)) D> O (18) 1Y1 E
e a2 2% et 172
A3 1v3 1A3 & 14} 1vs (73]
1A4 02 v, 180 2] 12) 1va &I
9
2G {19) EN 26 (19} N
2a1 ((:13: > 2 (‘3; 2v1 2a1 —-————((1113)) > O] il FA%]
2A2 T 2v2 2A2 ‘;’ 2v2
22345 :5’ 23 2a3 42T 5 2v3
2a4 3 2va 2a0 120 | SNEREIRPIA
Pin numbers shown are for J and N packages.
% Copyright © 1983 by Texas Instruments Incorporated
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TYPES SN54AS762, SN54AS763, SN74AS762, SN74AS763
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VORAGE, VO -+ttt vt it e et it e e e e e e s 7V
MPUEVOIEEE . v oo e i i i i et i it e e e e PR 7V
Off-state OUtPULVORAGE . . . . . o it ittt e e e e e A"
Operating free-air temperature range: SN54AS762, SNG4AS763 .. ....... ... covinn -55°Cto 125°C
SN74AS762,SN74AS763 . . ... ... . e 0°Cto70°C
St0rage tempPerature@ raNGgB . « . .« v v vt it et e e e e e -65°Cto 1560°C
recommended operating conditions
SN54AS762 SN74AS762
SN54AS763 SN74AS763 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55| 4.5 5 55 \
ViH High-level input voltage 2 2 \Y
VIL Low-level input voltage 0.8 0.8 \"
VoH High-level output voltage - 6.5 5.5 \4
oL Low-level output current 48 64 mA
°C

TA Operating free-air temperature —-55 125 0 70

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

SLINJHID SV ANV STV Ry

SN54AS762 SN74AS762
PARAMETER TEST CONDITIONS SN54AS763 SN74AS8763 UNIT
MIN TYPt MAX |MIN TYP! MAX
VIK Vee =45V, I = -18 mA -1.2 -1.2 \
loR Vee =45V, VOoH = 6.5V~ 0.1 0.1 mA
VoL Vce = 4.5V, . IgL = 48 mA 0.55 v
Vee =45V, loL = 64 mA 0.55
Iy Vee = 5.5V, V=7V 0.1 0.1 mA
I} : Vee =55V, V) =27V 20 20 #A
‘AS762 -1 _1
I8 2A inputs only Vee = 5.5V, V) =04V mA
All other -0.5 -0.5
‘AS762 Vee = 5.5V Output high 15 23 15 23
tec Output low 55 87 |- 55 87 mA
'AS763 Vee = 5.5V Output high 10 16 10 16
Output low 52 82 52 82
TAll typical values are at Vee = 5V, Ta = 25°C.
\
' Texas %P
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TYPES SN54AS762, SN54AS763, SN74AS762, SN74AS763
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS

‘AS762 switching characteristics {see Note 1)

Vcec =45Vto55V,
CL = 50 pF,
FROM TO RL = 500 Q,
TER NIT
PARAME (INPUT) (OUTPUT) TaA = MIN to MAX v
SN54AS762 SN74AS762
MIN MAX | MIN MAX
tpLH 1A 1y 3 20 3 19 ns
tPHL 1 7 1 6
tpLH 24 2y 3 19.5 3 18.5 ns
tPHL 1 7 1 6
1 — .
PLH g 1y 3 22 3 19.5 ns
tPHL 1 8 1 7.5
tpLH g 2y 3 20 3 19 ns
tPHL 1 8 1 7
‘AS763 switching characteristics (see Note 1)
Vcec =45Vt 55V,
Cp = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS763 SN74AS763
MIN MAX | MIN MAX
tPLH A v 3 20 3 19 ns
tPHL 1 7 1 6
tpLH g v 3 22 3 19.5 ns
tPHL 1 8.5 1 7.5 »n
tPLH s v 3 22 3 20 ns -
tPHL 1 8.5 1 8 —
=
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3. o
o
-—
(&
2
Q
:
v
2
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TYPES SN54ALS810, SN74ALS810
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES

D2837, MARCH 1984

® Package Options Include Both Plastic and Ceramic SN54ALS810 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS810 . .. N PACKAGE
(TOP VIEW)

® Dependable Texas Instruments Quality and Reliability

1A U :] Vece
: 182 1130048
description 1wz 12004a
) . 2aa  11[Jay
These devices contain four independent Exclustve~NO_R gates. ZBE 5 : 10[]38
They perform the Boolean functions Y = A @ B = (A+B)+(A+B) 2v[s o[13A
in positive logic. onD [ s 3y

A common application is a true/complement element. If one of

the inputs is high, the other‘input \{vxll be reprod.uced in true form SN54ALS810 . . . FH PACKAGE
at the output. If one of the inputs is low, the signal on the other SN74ALS810 . . . FN PACKAGE
input will be reproduced inverted at the output. (TOP VIEW)

The SN54ALS810 is characterized for operation over the full

8]
military temperature range of —55°C to 125°C. The o < LZ’ é) @
SN74ALS810 is characterized for operation from 0°C to 70°C. o g o
1Y {4 18] 4A
NC 5 17{] NC
2A[l6 : 16 [} 4Y
logic symbol NC 7 15 (] NC

14 (138

FUNCTION TABLE

Ll 910 111213
1A =1 3 (each gate) i
" v >o0><«
2a M8 INPUTS | OUTPUT XEzas
T P~ © 5y A B v 5 ;

o (8) L L H NC—No internal connection
g 190 ; P~ 3y L u L

12)
A ] (11) H L L

ay

JASTET [~ vow . |

Pin numbers shown are for J and N packages.
exclusive-NOR logic
An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols.

EXCLUSIVE-NOR

T - O >— 3 -

These are five equivalent Exclusive-NOR symbols valid for an ‘ALS810 gate in positive logic; ﬁegation may be shown at
any one port, or at all three of them.

ALS AND AS CIRCUITS

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
—_ = —] 2 —t 2k+1
_— — . —
The output is active {High) if all The output is active {High) if an The output is active {Low) if an
inputs stand at the same logic even number of inputs (i.e., O or odd number of inputs (i.e., only 1
level {i.e., A=B). ' ' 2) are active. of the 2) are active.

PRODUCT PREVIEW Copyright © 1984, Texas Instruments Incorporated
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TYPES SN54ALS810, SN74ALS810
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES

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

SUPPLY VOB, VG « v vt v e ettt it et e e 7V
INPUE VOIAGE L L e e e e e 7V
Operating free-air temperature range: SNS4ALSB10 . . ... .. ... .. i —55°C to 125°C

SNZAALSB10 ...ttt it et et 0°C to 70°C
Storage temperature Fange . . .. . .o vttt i e e -65°C to 150°C

recommended operating conditions

SN54ALS810 SN74ALS810

UNIT

MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 3
ViH High-level input voltage 2 2 \2
ViL Low:-level input voltage 0.8 0.8 \
I0H High-level output current -0.4 -0.4 | mA
loL Low-level output current 4 8 mA
Ta - Operating free-air temperature -55 125 o] 70 °C

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

PARAMETER TEST CONDITIONS SNS4ALSEI0 SN74ALS810 UNIT
MIN TYPT MAX| MIN TYPT MAX
Vik Vee = 45V, I} = -18mA -1.5 -1.5 \
VoH Vec =45Vtob56YV, Igy = ~0.4 mA Vee-2 Vee-2 \%
VoL Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 45V, loL = 8 mA 0.35 0.5
2 ] Vece = 5.5V, V=7V 0.1 .01 mA
H Vce = 6.5V, V=27V ) 20 20 | pA
> L Vee = 55V, V) =04V . -0.1 -0.1| mA
- 0¥ Vee = 5.5V, Vg = 225V -30 -112| -30 -112 | mA
(/5] Icc Vee = 5.5V, Aat45V,BatoV 5 7.5 5 7.5 | mA
> TAll typical values are at Vee = 5V, Tp = 25°C.
2 #The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-
o switching characteristics (see Note 1)
5 Vee = 45Vto 5.5 V.
o . Cp = 50 pF,
= PARAMETER FROM To AL = 5004, uNIT
- o) (INPUT) {OUTPUT} - TA = MIN to MAX
2] SNG4ALSE10 SN74ALS810
c MIN MAX | MIN MAX
-] tPLH AorB v 5 23 5 20 ns
(7] tPHL (other input low) 3 17 3 14
tPLH AorB v . 5 21 5 18| ns
tPHL {other input high} 3 17 3 14
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
+3
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TYPES SN54ALS811, SN74ALS811
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES
WITH OPEN-COLLECTOR OUTPUTS

D2837, MARCH 1984

@ Package Options Include Both Plastic and Ceramic SN54ALS811 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS811 . . . N PACKAGE
. pne {TOP VIEW)
© Dependable Texas Instruments Quality and Reliability
14 Uadvee
18[J2  13[]4B
description 1vs  12[JaA
) ) ) 2aJa  nJay
These devices contain four independent Exclusive-NOR gates with 28[0s 10[] 38
open-collector outputs. They perform the Boolean functions 2v[s 9 ] 3A
Y=A @ B = (A+B)«{A+B) in positive logic. GNDE 7 s[]3v
A common application is a true/complement element. If one of
the inputs is high, the other input will be reproduced in true form SNG4ALS811 . . . FH PACKAGE
at the output. If one of the inputs is low, the signal on the other SN74ALS811 . . . FN PACKAGE
input will be reproduced inverted at the output. (TOP VIEW)
The SN54ALS811 is characterized for operation over the full [3)
military temperature range of —55°C to 125°C. The : e g % é’ g
SN74ALS8B11 is characterized for operation from 0°C to 70°C. T
1Y[] 4 ) 18[] 4A
NC([]s 17 [ NC
2A[lse 16 [] 4aY
logic symbol NC[J7 15 [ NC

14 (| 3B

FUNCTION TABLE

" \each gate) 910111213
—_ = ach ga o Vs T ¥ e B e
::___(2) ‘ s i >00 >«
@ INPUTS | OUTPUT S NZzoo 2
O LW A B Y ©
A (9) @ L L H NC—No internal connection
[~ 2L 3y
o] Lon | o
4A | 11 H L L
(13) & ay ——
48 H H H - ]
Pin numbers shown are for J and N packages. E
_exclusive-NOR logic (D
An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols. <
EXCLUSIVE-NOR z
— :)j > : aD 3D <
—
These are five equivalent Exclusive-NOR symbols valid for an ‘ALS811 gate in positive logic; negation may be shown at <
any one port, or at all three of them.
LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
— = — 2k — 2k+1
O Qf o)
The output is active (high) if all The output is active (high) if an The output is active (low) if an
inputs stand at the same logic even number of inputs (i.e., O or odd number of inputs (i.e., only 1
level (i.e., A=B). . 2) are active. of the 2) are active.
N Copyright © 1984, Texas Instruments Incorporated
‘I’
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TYPES SN54ALS811, SN74ALS811
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VOIRBGE, VO « + et ettt e et et e e e e e 7V
DUt VOIage | L e e e et e e s 7V
OFff-State OULPUL VOITAGE . . . o oo vttt et et ettt s e ettt et et 7V
Operating free-air temperature range: SNS4ALSB11 . ... ... ... .. i i, -55°C to 125°C

SNZ4ALSBTT ..ttt e 0°C to 70°C
Storage tempPerature ANGE . . . . v v v v ot s et et e et s et e e —65°C to 150°C

recommended operating conditions

SN54ALS811 SN74ALS811 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage : ) 4.5 5 5.5 4.5 5 6.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 08| Vv
Vo High-level output voltage 5.5 5.5 \
oL Low-level output current 4 8 | mA
TA Operating free-air temperature -565 125 0 70 °C

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

SNS54ALS811 SN74ALS811
PARAMETE : TEST CONDITIONS IT
R : MIN_TYPT MAX | MIN TYPT MAX | "
Vi Vec =45V, I = =18 mA -1.5 -1.5 \4
loH Ve =45V, VoH = 6.5V 0.1 0.1 mA
2 v Ve = 4.5V, oL = 4 mA 0.25 0.4 025 o4
oL Vee = 45V, oL = 8 mA 035 05
I Vee = 5.5V, Vi=7V 0.1 0.1] mA
> IiH Vee = 5.5V, V=27V 20 20 pA
- I Vee = 5.5V, Vi = 0.4V A ~0.1 -0.1 | mA
wn Icc Vee = 6.5V, Aat45V,Bat0V 5 7.5 5 7.5 | mA
> TAll typical values are at Vo = 5 V, Tp = 25°C.
2 v
O switching characteristics (see Note 1)
> Voc =45Vt 6.5V,
(72) CL = 50 pF.
(@) FROM TO RL = 2k
PARAMETER UNIT
5 (INPUT) {OQUTPUT) Ta = MIN to MAX
o SN54ALS811 SN74ALS811
C MIN MAX MIN MAX
— t
o PLH A'or B v 25 60 25 55 ns
7] tPHL (other input low) 5 30 5 28
tPLH AorB v 20 55 20 sol
tPHL (other input high) 5 28 5 . 23
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of The TTL Data Book, Volume 3.
i
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

DECEMBER 1983 — REVISED FEBRUARY 1984

® 3-State Buffer-Type Outputs Drive Bus-Lines SN54ALS841, SN54ASB41 . . . JT PACKAGE
. SN74ALSB41, SN74AS841 . . . NT PACKAGE
Directly
(TOP VIEW)

Bus-Structured Pinout oc [t U243 vee
. : - - 12z 23010
Provide Extra Bus Driving Latches o0 202
Necessary for Wider Address/Data Paths or 3o+ 2030
Buses with Parity 40 (fs 200 4Q
: s0(Je 19f] sa
@ Buffered Control Inputs to Reduce DC 607 e e
Loadin s D70
g 8D EF 16[] 8Q

Power-Up High-lmpedance State 123 E:‘l’ ::‘3 ?go

GND [J12 13[] C

Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic SNE4ALS841, SN54AS841 . . . FH PACKAGE
and Ceramic DIPs SN74ALS841, SN74AS841 . . . FN PACKAGE
(TOP VIEW)

® Dependable Texas Instruments Quality and
Reliability

Q
0O O )
R2l2s52R

o ot o g
1282726

description

These 10-bit latches feature three-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable for implementing buffer
registers, 1/0 ports, bidirectional bus drivers, and
working registers.

The ten latches are transparent D-type. The

‘ALS841 and ‘AS841 have noninverting data (D) SN74ALS842, SN74AS842 . . . NT PACKAGE
inputs. The ‘ALS842 and ‘AS842 have inverting (TOP VIEW)
D inputs. o [T Tzl vee »n

— w0z 201 :
A buffered output control (OC) input can be used 26 53 2[] 20 )
to place the ten outputs in either a normal logic 3o+ af3a o
state (high or low levels) or a high-impedance ‘;[D—’E: f:%;g o
state. In the high-impedance state, the outputs eb 7 sflec 6
neither load nor drive the bus lines significantly. 70 EE 1770
The high-impedance state and increased drive gg o ::% :g (7]
provide the capability to drive the bus lines in a 106 Q11 147 100 <
bus-organized system without need for interface GND [z m3[]C [
or puli-up components. SN54ALS842, SN54ASBA2 . . . FH PACKAGE 2
The output control does not affect the internal SN74ALS842, SN74A5842 . . . FN PACKAGE <
operation of the latches. Old data can be retained {Top V'EW’ (7))
or ne;Afl data can be entered while the outputs gl e oeg al
are ot
The SN54ALS841, SN54AS841, SNG4ALS842, op o Do
and SN54AS842 are characterized for operation 50 [17 23(] 50
over the full military temperature range of Nc 18 . :2 28
-55°C to 125°C. The SN74ALS841, i ot B
SN74AS841, SN74ALS842, and SN74AS842 85 [ 190 sa
are characterized for operation from 0°C to
70°C. : FEEREEE

°Z =

NC—No internal connection

Copyright © 1883 by Texas Instruments Incorporated
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

FUNCTION TABLES

‘ALS841, ‘AS841 ‘ALS842, 'AS842
INPUTS ouTPUT INPUTS OQUTPUT
oOC_c D Q oc_c D Q
L H H H L H H L
L H L L L H L H
L L X Qo L L X Qo
H X X z H X X z
‘ALS841, 'AS841 logic symbol ‘ALS841, ‘AS841 logic diagram (positive logic)
— — (1)
oc ::;, EN oc 4>—
¢ c1 ¢ A13) D
@ A L e J
1D D b v 1Q @) —opC1 23) .4
258 | w2 o . .
o5 T -
4D 2 p—obC1 [f 22)
5p_t6 19 o ] . —— 20
o) o o
7D —"" 70 {
T (16)_gq 1) 1 L«{;ﬁl 3q
e 3D 1D
oo 1o TR
4
10D ——— }——————100 o> C1 (200
(5) — 4Q
4D 1D
c Ll (
*—— 1 (19)
. L= sa
> sp & 1}
> .
H> c1 18
n 7 )—&-u 6Q
> 6D 1D
S L 4Gt
P C1 (17)
O 70 18! 1D — 72
wn b C1 [:J
’_ﬂ {16)
o ap L2} 1 — 8Q
3
] (10) o )—&ﬂ 9Q
CcC 9D D | )
5
(7)) c1 14 e

Pin numbers shown are for JT and NT packages.

{i}
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TYPES SN54ALS841, SN54AS841, SN54ALSB42, SN54AS842
- SN74ALS841, SN74AS841, SN74ALS842, SN74AS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

‘ALS842, 'AS842 logic symbol

‘ALS842, ‘AS842 logic diagram (positive logic)

= 1) — (1)
oC —EN 4>_.
cA3 e o::: 13)
= @ e L > }
1 (3) o > v 1a —cpC1 __(;13L10
2D o= 22) 2a B2 | dip
B o
40 (6) 9 sa —opC1 T (22)
5D e 09) .o = (3)° —— 2Q
= 7 o (18) 2D ———q1b
o {(8) (17) sa
70 ——— 7Q 3
1
85 2! 116)_gq 5@ '—0?‘; 21 .
o Lo ) o o Pl
100 l——— 100
oo 10 —pCr (20)
= (5) —— 4Q
I'G) -—T_c 1D L
b C1 d (19)
‘ —=_ sa
5D & 1D
]
p—ob> C1 d
_m (18) 6a
6D —d 1D
b
—p C1 (17)
w81 Jdio f_"g:_— 7a
p—P C1 (16)
b (9) 10 o—&—- 8Q
n
p—ap C1 ﬁ 15) o0 ':
o512 | dio >
= 2
-—opC1 (14) —
_ 100
100 11 ru:o (&
Pin numbers shown are for JT and NT packages. . UJ
; ' g
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) g
SUPPIY VOIAGE, VO -+ ¢ v vt vt et e et et ettt et e et et et et sttt ettt 7V <
L3 o101 Y1 To - 7V
Voltage applied to a disabled 3-state output . . . . ... ... .. ... e 5.5V uj
Operating free-air temperature range: '<
SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 . ... ....... -55°C t0 125°C
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 . .. ... ......... 0°Cto 70°C
Storage temperature range . . . . .. .ottt i vttt e e e -65°C to 150°C
T *l’
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SN54ALS841 SN74ALS841
SNG64ALS842 SN74AL8R842 uNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH High-level input voltage 2 2 \
ViL Low-level input voltage - /0.8 0.8 \2
loH High-level output current -1 -26] mA
loL Low-level output current 12 24 | mA
i ) [ *ALssa1
tw Pulse duration, enable C high | "ALS842 ns
tsy Setup time, data before enable C! ns
th Hold time, data after enable C{ :t:::; ns
TaA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
SN54ALS841 SN74ALS841
PARAMETER TEST CONDITIONS SN54ALS842 SN74ALS842 UNIT
MIN_ TYPT MAX | MIN TYPT MAX
Vik Vee =45V, I =-18 mA -1.5 -1.5 \'
Ve = 45Vt055YV, Igy = -0.4mA Veeg -2 Vee-2
VOH Vee =45V, oy = -1 mA 2.4 3.3 \
Vee = 4.5V, IoH = —2.6 mA 2.4 3.2
2 VoL Vee = 45V, lol. = 12 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V, IoL = 24 mA 035 0.5
o 10ZH Vce = 5.5V, Vo = 2.7V 20 20 uA
> lozL Vee = 5.5V, Vo = 0.4V —20 —20| uA
r~ I Vce = 5.5 V, Vi=7V 0.1 0.1 mA
» |y Voc = 5.5V, V)= 2.7V 20 20 | A
> L Vee = 5.5V, V| = 0.4V —0.1 -0.1| mA
2 [} Vee = 6.5V, Vg = 225 V -15 -70 |-15 -70 | mA
(w ] Outputs high
> ‘ALS841 Outputs low
Outputs disabled 25 25
» lec Vee = 56V Outputs high mA
O 'ALS842 Outputs low
o Outputs disabled 28 28
Q TAll typical values are at Vog = 5V, Tp = 25°C.
S *The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, igg.
c-’; Additional information on these products can be obtained from the factory as it becomes available.
PRODUCT PREVIEW i
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TYPES SN54ALS841, SN54ALS842
SN74ALS841, SN74ALS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS
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TYPES SN54ALS841, SN54ALS842
SN74ALS841, SN74ALS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

‘ALS841 switching characteristics (see Note 1)

Vge =45Vtwb65V,
CL = 50 pF,
R1 = 500 Q,
FROM TO
PARAMETER (INPUT) {OUTPUT) R2 = 500 Q, UNIT
TA = MIN to MAX
SN54ALS841 SN74ALS841
MIN TYPY MAX | MIN TYP! MAX
tPLH D Q 7 7 ns
tPHL 9 9
tPLH C Q ns
tPHL
tPZH oc a ns
tpzL
t —
PHZ ocC Q ns
tpLz
‘ALS842 switching characteristics (see Note 1)
Vee = 45Vtob65V,
CL = 50 pF, :
1= .
FROM R TO R 500 ¢
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, UNIT
Ta = MIN to MAX
SN54ALS842 SN74ALS842
MIN_TYPT MAX | MIN TYPT maAX
tPLH B a 11 11 ns
tPHL 9 9
1
PLH c Q ns n
tPHL -
—
tPZH oc Q ns -}
tPzZL QO
“PHZ oc a ns -
tpLz 6
YAl typical values are at T = 25°C, (7))
NOTE 1: For load circuit and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3. < .
Additional information on these products can be obtained from the factory as it becomes available. D
=
n
=
PRODUCT PREVIEW %
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product under development. Texas TEXAS 2-141
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TYPES SN54AS841, SN54AS842
SN74AS841, SN74AS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

recommended operating conditions

SN54AS841 SN74AS841
SN54AS842 SN74AS842 UNIT
MIN NOM MAX | MIN NOM MAX
vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage . 2 2 \
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -24 -24 mA
loL Low-level output current 32 48 | mA
tw Pulse duration, enable C high 5 4 ns
tsu Setup time, data before enable C{ 3.5 2.5 ns
th Hold time, data after enable C! 3.5 2.5 ns
Ta Operating free-air temperature -55 125 ] 70 °C
electrical characteristics over recommended operating free-air temperature range
{unless otherwise noted)
SN54AS841 SN74AS841
PARAMETER TEST CONDITIONS SN54AS842 SN74AS5842 ° UNIT
MIN TYP! MAX | MIN TYPT MAX
Vik | Vee = 4.5V, I} =-18 mA -1.2 -1.2 \'
Vecc =45Vtob5V, Ipy = —2mA Vee-2 Vec-2
VoOH Vee = 4.5V, IoH = —15 mA 2.4 3.2 2.4 3.2 v
Vee = 45V, IoH = —24 mA 2 2
Vo Ve = 4.5V, loL = 32 mA 0.25 0.5 v
2 Vo = 4.5V, oL = 48 mA 0.35 05
10ZH Vee =56V, =27V 50 50 | ¢A
lozL Vce = 5.5V, Vo =04V -50 —-50 | pA
> I Vce = 5.5V, V=7V 0.1 0.1| mA
- [I1"] Vece = 5.5V, Vi=27V 20 20| wA
w I Vge = 6.8V, V=04V -0.5 -0.56| mA
> Io? Vee = 5.5V, Vo = 2.25V - 30 —112 | -30 “112| mA
2 Outputs high 36 60 36 60
U ‘AS841 Outputs low 58 94 58 94
Outputs disabled 56 92 56 92
5 ec Vee =85V Outputs high 38 62 38 62] ™
‘ASB42 Outputs low 60 97 60 97
Q Outputs disabled 58 95 58 95
= R typical values are at Veg = 5V, Tp = 25°C. :
o *The output conditions have been chosen to produce a currént that closely approximates one half of the true short-circuit output current, lgg.
=
—f
L72]
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TYPES SN54AS841, SN54AS842
SN74AS841, SN74AS842
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3- STATE OUTPUTS

‘AS841 switching characteristics (see Note 1)

Vgec = 45Vtob65V,

CL = 50 pF,
R1 = 500 Q,
FROM TO -
PARAMETER R2 = 500 Q, UNIT
PU TP
(INPUT) (OUTPUT) Ta = MIN to MAX
SNG54AS841 SN74AS841
MIN MAX MIN MAX
. 1 .5
tPLH D a 1 8.5 6 s
© tPHL 1 10 1 9
. 1 2 12
PLH c Q 2 3 ns
tPHL 2 13 2 12
o 13.5 2 10.5
tPZH 5¢ a 2 3 ns
tPzL 2 14.5 2 11.5
— 1
tPHZ oc a ! 10 L I
tpLz 1 10 1 8

‘AS842 switching characteristics (see Note 1)

Vgec = 45Vte55V,

CL = 50 pF.
1 = 5000,
PARAMETER FROM To 22 = 220 Q uNIT
(INPUT) (OUTPUT) " Ta = MIN to MAX
SN54AS842 SN74AS842
MIN MAX | MIN MAX
tPLH = 1 11 1 8.5
5] a
tPHL 7 0 1 9] ™
b ' 3] 2
PLH C Q 2 3 12 ns
tPHL 2 13 2 12
1 — 2 135 2 12
PZH oc aQ ns
TPzL 2 15 2 125
— 1 1
tPHZ oc a ! 0 81 s
© tpLz 1 10 1 8

NOTE 1: For load circuits and voltage waveforms, see page 1-12 of the TTL Data Book, Volume 3.
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TYPES SN54ALSB43, SN54AS843, SN54ALS844, SN54AS844
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

DECEMBER 1983—REVISED FEBRUARY 1984

® 3-State Buffer-Type Outputs Drive Bus-Lines SNG4ALS843, SN54AS843 . . . JT PACKAGE
Directly SN74ALS843, SN74AS843 . . . NT PACKAGE
(TOP VIEW)
Bus-Structured Pinout e T2 vee
d
® Provide Extra Bus Driving Latches ;g E§ 2% ;g
Necessary for Wider Address/Data Paths or s =23
Buses with Parity ap(Js 200 40
s0 (le 19d 5Q
® Buffered Control Inputs to Reduce DC 33 E; 18{] sg
- 17
Loading 80 [ 15% 8Q
® Power-Up High Impedance C%EE:? :i% %
GND 12 13[] C

Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to SN54ALS843, SN54ASBA3 . . . FH PACKAGE
Plastic and Ceramic DIPs SN74ALS843, SN74AS843 . . . FN PACKAGE
) (TOP VIEW)

® Dependable Texas Instruments Quality
and Reliability

description

These 9-bit latches feature three-state outputs
designed specifically for driving highly capacitive or
relatively low-imbedance loads. They are particularly
suitable for implementing buffer registers, 1/0 ports,
bidirectional bus drivers, and working registers.

The nine latches are transparent D-type. The ‘ALS843"

and ‘AS843 have noninverting data (D) inputs. The SN54ALS844, SN54AS844 . . . JT PACKAGE
‘ALS844 and ‘AS844 have inverting D inputs. SN74ALS844, SN74AS844 . . . NT PACKAGE
. (TOP VIEW)
A buffered output control (OC) input can be used to _— (/)]
" L . oc v U] vee
place the nine outputs in either a normal logic state 1wz 2010 -
|-
(high or low levels) or a high-impedance state. In the 253 22[J 2a =)
high-impedance state, the outputs neither load nor ig E: :3 ig QO
drive the bus lines significantly. The high-impedance s5s  19[] 50 [+
state and increased drive provide the capability to 65 180 60 6
drive the bus lines in a bus-organized system without ;g E: :;% gg
need for interface or pull-up components. 95 o 150 9a \n
— . CLR([J1  1[JPRE <
The output control (OC) does not affect the internal oo [h2 10 c
operation of the flip-flops. Old data can be retained SN54ALSB44, SNEAASE44 EH PACKAGE g
or new data canv be entered while the outputs are off. SN74ALS844, SN74ASBA4 . . . FN PACKAGE <
The SN54ALS843, SN54AS843, SN54ALS844, and (TOP VIEW) 7
SN54AS844 are characterized for operation over the g0l Q ;o’ og -
full military temperature range of —55°C to 125°C. <
The SN74ALS843, SN74AS843, SN74ALS844, and 3]s 25 30
SN74AS844 are characterized for operation from 0°C 4D s 2140
to 70°C. 50 J7 23(] sQ
NC I8 220 NC
6D [Jo 21} 6Q
70 [Jo 20(} 70
8D In 9] 86
121314 1516 1718
EFERCE
NC—No internal connection
PRODUCT PREVIEW . Copyright © 1983 by Texas Instruments Incorporated
This page contains information on a b
|pro;iuct u:\dar develop'mhem.‘ "I:axas TEXAS 2-145
nstruments reserves the right to .
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844
SN74ALS843, SN74AS843, SN74ALSBA44, SN74AS844 :
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

‘ALS843, ‘AS843

FUNCTION TABLES

‘ALS844, ‘AS844

iNPUTS OUTPUT INPUTS OUTPUT
PRE CLR OC C D Q PRE CLR OC C D Q
L H L X X H L H L X X H
H L L X X L H L L X X L
L L L X X H L L L X X H
H H L H L L H H L H L H
H H L H H H H H L H H L
H H L L X Qo H H L L X Qo
X X H X X z X X H X X z
logic symbol ‘ALS843, ‘AS843 logic diagram (positive logic)
oc ((11')": [EN oc (1) D
CIR 1—4)5- R S—T
pRE i o, FR
c 3 e, i clars,
1D 2) R (23) 1a ’ 1 éds
gt 22) ., (2 [ T.¢1 (23)
(a) 21) 10 10 e
30 ®) N 3Q L L oR
06 (fg)) 4a 1 45
) (sl o0 T T.Ct
6D @) 6Q 2 & 1D ::-4;&2’ 2Q
70 o (17) 70 I+ dR
2 80 o) _?L)) 8a ﬁs
15 amdil
9D ———— 9a
a0 & 1D D—‘{;E) 3a
> —119R
-~ S
(/5] pC1
ap & 0 1120} 40
> b—1—1-qR
& S
— Cc1
> sp & N 1D 5&-“—9' 5Q
+4dR
(70}
o Y
—p C1
= o 2L 1D >—<{Q‘—'§’ 6Q
m ——of R
e &g
-— +— C1
- 70 8 r- 1D >—<1¢h17) 70
7 L
bs
>——> C1
8D (9) 1D ,_&jﬁ’ sa
-1 LR
S
b C1
gp 110 D (s -1}
R
Pin numbers shown are for JT and NT packages. CLR )
This symbol is in accordance with IEEE Std 9 and recent decisions of IEEE.
PRODUCT PREVIEW .
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844
. SN74ALS843, SN74AS843, SN74ALSB44, SN74ALS844
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS

logic symbol ‘ALS844, ‘AS844 logic diagram (positive logic)
= (1) ' 