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TO BE 
ANNOUNCED 

• Combines Decoder and 3-Bit 
Address Latch 

• Incorporates 3 Enable Inputs to 
Simplify Cascading 

TYPES SN54LS137, SN74LS137 
3-L1NE TO a-LINE DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 

SN54LS137 ... J OR W PACKAG E 
SN74LS137 •.• J OR N PACKAGE 

(TOP VIEWI 

DATA OUTPUTS ~ ______ ~A~ ________ ~ 

• Low Power Dissipation ... 65 mW Typ 

~~OU;:UT GNO 

SELECT ENABLE 

positive logic: see function table 

description 

The 'LS137 is a three·line to eight·line decoder/demultiplexer with latches on the three address inputs. When the 
latch·enable input (GL) is low, the 'LS137 acts as a decoder/demultiplexer. When G"i goes from low to high, the 
address present at the select inputs (A, B, and C) is stored in the latches. Further address changes are ignored as long as 
GL remains high. The output enable controls, Gl and <32, control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless Gl is high and <32 is low. The 'LS137 is ideally suited for 
implementing glitch·free decoders in strobed (stored-address) applications in bus·oriented systems. 

functional block diagram 

OATA 
OUTPUTS 

FUNCTION TABLE 

INPUTS 

ENABLE SELECT 
OUTPUTS 

GL Gl G2 C B A YO Yl Y2 Y3 Y4 

X X H X X X H H H H H 

X L X X X X H H H H H 

L H L L L L L H H H H 

L H L L L H H L H H H 

L H L L H L H H L H H 

L H L L H H H H H L H 

L H L H L L H H H H L 

L H L H L H H H H H H 

L H L H H L H H H H H 

L H L H H H H H H H H 

" !S 

Y5 Y6 Y7 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H 

H H L , ... ,,{Ilt'" 
INPUTS G2 lSI 

H H L X X X 
Output corresponding to stored 

G".c'!!."--I">o~~)--------_.J address, L; all others, H 

H = high level, L = low level, X = irrelevant 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



TYPES SN54LS137, SN74LS137 
3-LlNE TO I-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

schematics of inputs and outputs 

EOUIVALENT OF EACH 
ENABLE INPUT 

VCC---+---

20 kO NOM 

I NPUT-.-:l,.. ... - ..... -

EOUIVALENTOF EACH 
ADDRESS INPUT 

VCC----..... ----

5 kO NOM 

I NPUT-t--+-I 

TYPICAL OF ALL OUTPUTS 

---12-0-0-- Vee 

NOM 

....... H-OUTPUT 

TYPICAL APPLICATION DATA 

ITROIE 

DICODIR INAILE 

IN~T 
ADDRIII 

XO 
X, 
XI I 1 

c C • A Q, 

'LI117 

VO V, V2 V3 V. VI VI V7 

'!YYYj 
" I 

A 0 
C 8 A G2 Q' lIL C I A G Q, lIL C 8 A 2 Q' 

'LS13? 'L8137 'LS137 

YO Y1 V2 Y3 Y4 va VI Y7 YO Y1 V2 Y3 V4 V& YI V7 YO Yl V2 V) V4 VI V5 V7 

T T T T T T T T TTTTTTTT TTTTTTTT 
0123"617 • • 10 " 12 1~; 14 " ,. 17 " 18 20 21 22 23 

FIGURE 1-I-LINE TO M-LINE DECODER WITH INPUT ADDRESS STORAGE 

TEXAS INSTRUMENTS 
INCORPORATED 

POIT O~'ICI! .ox 80U • DALL.AS, T.XAa 71ua 
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TO BE 
ANNOUNCED 

TYPES SN54lS189, SN54lS219, SN 54lS289, SN54lS311" 
SN74lS189, SN74lS219, SN74lS289, SN74lS311' 

64-BIT RANDOM-ACCESS READ/WRITE MEMORIES 

• Organized as 16 Words of Four Bits Each 

• Schottky-Clamped for High Performance 

• Full On-Chip Decoding and Fast Chip-Enable 
Simplify System Decoding 

• P-N-P Inputs Reduce Loading 
on System Buffers/Drivers 

• Choice of 3-State or Open-Collector Outputs 

• Choice of True or Inverted Outputs 

description 

These monolithic TTL memories feature Schottky 
clamping for high performance and a fast chip-select 
access time to enhance decoding at the system level. 
A three-state-output version and an open-collector
output version are offered for both of the logic 
choices. A three-state output offers the convenience 
of an open-collector output with the speed of a 
totem-pole output; it can be bus-connected to other 
similar outputs, yet it retains the fast rise time 
characteristic of the TTL totem-pole output. An 
open-collector output offers the capability of direct 
interface with a data line having a passive pull-up. 

write cycle 

I nformation to be stored in the memory is written 
into the selected address (AD) location when the 
chip-select (5) and the write-enable (IN) inputs are 
low. While the write-enable input is low, the memory 
outputs are off (three-state: Hi-Z, open-collector: 
high). When a number of outputs are bus-connected, 
this off state neither loads nor drives the data bus; 
however, it permits the bus line to be driven by other 
active outputs or a passive pull-up. 

read cycle 

I nformation stored in the memory (see function table 
for input/output phase relationship) is available at the 
outputs when the write-enable input is high and the 
chip-select input is low. When the chip-select input is 
high, the outputs will be off. 

NOVEMBER 

SN54LS189, SN64LS289 •. , J OR W PACKAGE 
SN74LS189, SN74LS289 •• _ J OR N PACKAGE 

ITOPVIEW) 

ADDRESS INPUTS DATA DATA DATA DATA 
----A--. INPUT O~PUT INPUT O~PUT 
~A2~ 014 4 013 

ADDRESS CHIP WRITE DATA DATA DATA DATA GND 
INPUT SELECT ENABLE INPUT OUTPUT INPUT OUTPUT 

AD S W 011 001 012 002 

positive logic: see function table 

SN54LS219, SN54LS319 ••• J OR W PACKAGE 
SN74LS219, SN74LS319 ••• J OR N PACKAGE 

(TOP VIEW) 

ADDRESS INPUTS DATA DATA DATA DATA 
----A--. INPUT OUTPUT INPUT OUTPUT 
r-;;:r-A2~ 014 013 

AO D03 

ADDRESS CHIP WRITE DATA OATA DATA DATA OND 
INPUT SoELECT ENABLE INPUT OUTPUT INPUT OUTPUT 

AO I W 011 001 012 D02 

pOlitive logic: see function table 

FUNCTION TABLE 

INPUTS OUTPUTS 

FUNCTION CHIP WRITE 

SELECT ENABLE 
'LS189 'LS2B9 'LS219 'LS319 

Write L L Z Off Z Off 

Complement Complement 
Data Data 

Reed L H of Data of Data 

Entered Entered 
Entered Entered 

Inhibit H X Z Off Z Off 

H "" high 'evel, L "" low level, X = Irrelevent, Z .. high impedence 

TEXAS INSTRUMENTS 
INCORPORATED 

POeT OP'P"CI! .ox SOU • DALLA •. TI!XA. 78222 



TO BE 
ANNOUNCED 

TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 
CRYSTAL-CONTROLLED OSCILLATOR 

'LS320 

• Crystal-Controlled Oscillator Operation 
from 1 Hz to 20 MHz 

• High-Level 2-Phase Outputs 

• TTL-Level 2-Phase Outputs 

'LS321 

• Similar to 'LS320 But Includes f/2 and 
f/4 TTL-Level Count-Down Outputs 

description 

The 'LS320 is a crystal·controlled oscillator/clock 
driver. It features complementary TTL·Level (5-volt) 
and high·level (5· to 12·volt) outputs. 

NOVEMBER 1977 

SN54LS320 .•. J OR W PACKAGE 
SN74LS320 •.. J OR N PACKAG E 

ITOPVIEW} 

XTAL XTAL , 
lice 2 1 NC TTL Voo 

logic: see description 
The high·level outputs are very·low·impedance 
devices and can be used with VOO at 5 volts to drive 
highly capacitive TTL·level lines. If the high·level 
outputs are not used, then the VOO terminal can be 
left open. A synchronization flip·flop is included. 

NC-No internal connection 

The 'LS321 is identical to the 'LS320 except it also 
features two TTL·level count·down outputs, 
f/2 and f/4. 

The SN54LS320 and SN54LS321 will be 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS320 and SN74LS321 will be characterized 
for operation from O°C to 70°C. 

functional block diagram 

FFO~"~I ________________________ ~ 

111 
TANK 1 

TANk 2 =------1 

XTAL 1 =-----i 

r 
I 

'lS321 I 
ONLY I 

I 
I 

SN54LS321 ••• J OR W PACKAG E 
SN74LS321 .•• J OR N PACKAGE 

(TOP VIEW} 

XTAL XTAL F12 , 
Vee 2 1 TTL TTL Voo 

tANK TANK aND fFO , , , 
logic: see description 

1------''''- FFQ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFI"ICE BOX SOU • DALLA., TEXA. 75222 

5 



6 

TTL 
LSI 

TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

BULLETIN NO. DL·S 125B7. OCTOBER 1977 

• Multiplexed Inputs/Outputs 
Provide Improved Bit Density 

• 3-State Outputs Drive Bus 
Lines Directly 

• Sign Extend Function 

• Direct Overriding Clear 

SN54LS322 ..•• J PACKAGE 
SN74LS322 •••. J OR N PACKAGE 

(TOP VIEW) 

DATA SIGN 
Vee SELECT EXTEND 

00 A/QA C/Oc E/Oe G/Cc OUTPUT CLEAR GND 
ENABLE 

logic: see description and function table 

description 

These low-power Schottky eight-bit shift registers feature multiplexed input/output data ports to achieve full eight-bit 
data handling in a single 20-pin package. Serial data may be entered into the shift-right register through either the DO or 
the 01 input as selected by the data select input. A serial output (QH') is also provided to facilitate expansion. 
Synchronous parallel loading is accomplished by taking both the register enable and the sip inputs low. This places the 
three-state input/output ports in the data input mode. Data are entered on the low-to-high transition of the clock. The 
data extend function repeats the sign in the QA flip-flop during shifting. A direct overriding clear input clears the 
internal registers when taken low whether the outputs are enabled or off. The output enable does not interfere with 
synchronous operation of the register. 

FUNCTION TABLE 

INPUTS INPUTSIOUTPUTS 
OUTPUT 

OPERATION REGISTER siP SIGN DATA OUTPUT 
CLEAR CLOCK A/OA BlOB C/Oc .. . H/OH OH 

ENABLE EXTEND SELECT ENABLE 

L .H X X X L X L L L L L 
Clear 

L X H X X L X L L L L L 

Hold H H X X X L X OAO °BO Oco OHO OHO 
H L H H L L t DO OAn OBn OGn °Gn Shift Right 
H L H H H L t 01 °An °Bn OGn °Gn 

Sign Extend H L H L X L t °An OAo aBo aGo OGo 
Load H L L X X X t a b c h h 

When the output enable Is high, the eight Input/output termlnalsar. disabled to the high·impedance state; however, sequential operation 

or cl •• rlng of the register Is not affected. If both the regl.ter enable input and the sip input af. low while the cle.f input is low, the 

register Is cle.fed while the eight input/output termina'saf. disabled to the high-impedance state. 

H = high level (steady state) 

L "" low laval (staady state) 
X :; irrelevant (any input, including transitions) 

t == transition from low to high level 

aAO •.. aHO = tha level of 0A through 0H. respectively. bafore the indicated steady-state conditions were established 

0An ... QH n = the level of QA through 0H. respectively. before the mOlt recent t transition of the clock 

00,01 = the level of ,teedy-statelnputsat inputs 00 and 01 reapectlvely 
a ... h :::: the level of steady-state inputs at inputs A through H respectively 

TEXAS INSTRUMENTS 
INCORPORATED 

poaT Ofl"FICE BOX 5012 • OALLAS, TEXAS 75222 



-I 
1"1 
>< » 
00 

z_ 
~z 
;00 
0-1 
~;a 
~c: 
o~ 

1"1 
Z 
-I 
00 

~ 

REGISTER 
ENABLE (1) cI '}o , , , 

G 

siP ~, I r--.. , , 

SIGN (18) , " 
EXTEND 

~ (17) 
01 

~ I II 

o a 
CLR 

CLOCK (11) 1:>0-- -lr-+'--1--+-t~L-~=r~ I 1 1 • I ( 
CLEAR (9) cf:>O ......-----~~-----1.~I~I------~=r • I ( 

OUTPUT 
ENABLE (8) " ) 

liE 

INPUTS/OUTPUTS NOT SHOWN 
(5) c/oC (15) 0/00 
(6) E/GE (14) F/oF 

o a 
CLR 

H/oH 

(12)oH' 

i!' 
~ .. o· 
::::I 
!!!. 
C" 

~ 
~ 
Q. 
Gj' 
ra 
iil 
3 

CD 
I 

ell 
::::; 
en 
Z -..., 
-4 

:::D-t 
m< 
In-a 
- m en en 
-4 
men 
:::DZ 
enCl'l 
~~ 
- en -tw 
ZN 

~!"I 
In en 
Zz --.. 
m .... 
)(,... 
-ten mw 
ZN 
aN 



8 

TYPES SN-54LS322, SN74LS322 
a-BIT SHIFT REGISTERS WITH SIGN EXTEND 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

Vcc 

Req 

INPUT 

Sign extend: Aeq = 6 k!l NOM 

Data select: Aeq = 9 kSl NOM 

All other Inputs: Req = 18 kn NOM 

TYPICAL OF OUTPUTS 
QA THRUQH 

------+-VCC 

loon NOM 

OUTPUT 

TYPICAL OF OUTPUT QH' 

-------VCC 
120n NOM 

L-_ ..... _ OUTPUT 

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

Supply voltage, Vee (see Note 1) 
I nput voltage ...... . 
Off-state output voltage 
Operating free-air temperature range: SN54LS322 

SN74LS322 
Storage temperature 

NOTE 1: Voltage values ar. with respect to network ground terminal. 

recommended operating conditions 

SN54LS322 

MIN NOM MAX 

Supply voltage. V CC 4.5 5 5.5 

High·level output current, IOH 
QA thru OH -1 

°H' -0.4 

OA thru OH 12 
Low·level output current, IOl 

OH 4 

Clock frequency, fclock 0 35 

Width of clock pulse, twlclock) 
Clock high 14 

Clock low 14 

Width of cleer pulse, twlclead Clear low 20 
Data selact lOt 

High-level data" 20t 
Setup time, tsu 

Low-level data" 20t 

Clear inactive-state 20t 

Data select lOt 
Hold time, th 

Data" ot 

Operating free-air temperature, T A -55 125 

0Det. Include. the two serial inputs and the eight input/output data lines. 
tThe arrow indicat •• that the rising edge of the clock pulse is used for reference. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

7V 
7V 
7V 

_55°C to 125°C 
oOe to 70°C 

_65°C to 150°C 

SN74LS322 
UNIT 

MIN NOM MAX 

4.75 5 5.25 V 

-2.6 
mA 

-0.4 

24 
mA 

8 

0 35 MHz 

14 
ns 

14 

20 ns 

lOt 

20t 
ns 

20t 

20t 

lOt 
ns 

ot 

0 70 'c 



TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 

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

TEST CONDITIONSt 
SN64LS322 SN74LS322 

PARAMETER 
MIN TYpt MAX MIN 

VIH High~evel input voltege 2 2 

VIL Low-level input voltege 0.7 

VIK Input clamp voltage VCC = MIN, II ~-18mA -1.5 

OA thru OH Vcc =MIN, VIH - 2 V, 2.4 3.2 2.4 
VOH High~evel output voltage 

OH VIL = VILmax, 10H -MAX 2.7 3.4 2.7 

10L = 12mA 0.25 0.4 
OA thru 0H VCC = MIN, 

10L -24 mA 
VOL low-level output voltage VIH-2V, 

10L -4mA 0.25 0.4 
OH VIL = VILmax 

10L -8mA 

IOZH 
Off-state output current, 

OA thru 0H 
VCC =MAX, VIH = 2 V, 

40 
high-level voltege applied Vo - 2.7 V 

10ZL 
Oft.-tate output current, 

OA thru OH 
VCC -MAX, VIH -2 V, 

--400 
low-level voltege applied VO=0.4V 

A thru H VI=5.5V 0.1 

InpUt current at maximum Data select VI =7 V 0.2 
II VCC = MAX 

input voltage Sign extend VI-7 V 0.3 

Any other VI-7 V 0.1 

A thru H, OS 40 

IIH High-level input currant Sign extend VCC - MAX, VI- 2.7 V 60 

Any other 20 
Data select -0.8 

IlL Low-level input current Sign extend VCC - MAX, VI - 0.4 V -1.2 

Any other -0.4 

lOS Short<ircuit output current§ 
OA thru OH 

VCC -MAX 
-30 -130 -30 

OH -20 -100 -20 

ICC Supply currant VCC· MAX 35 60 

tFor condltions.hown,1 MIN or MAX, UN the appropriate value lPeclfled under recommended operating condition •. 

*AII typk:el velUM .r. at Vee - 5 V. T A - 2SClC. 

INot more then one output .hould be ,horted at. time and duration of the thort-circult should not exceed one MCond. 

lWitching characteristics, Vee = 5 V, TA = 25°e 

PARAMETER1 
FROM TO 

(lNPUTI (OUTPUTI 
TEST CONOITIONS 

fmax Sea Note 2 

tPLH 
Clock °H' CL = 15 pF, RL=2kn, 

tPHL 
Clear °H' 

Sea Note 2 
tPHL 

tPLH 
Clock 0A thru OH 

tPHL 

tPHL Clear 0A thru OH 
CL -45pF, RL =665 n, 

Sae Note 2 
tpZH 

tPZL 
Output enable 0A thru 0H 

tPHZ 
Output enable OA thru OH 

CL =5pF, RL = 665n, 

Sea Note 2 tPLZ 

'1m• x iii: maximum clock frequency 

tpLH == propagation de ley time, low-to-hlgh-Ievel output 
tpHL - propagation deley time, hlgh-t~low-level output 
.ZH s output eneble time to high level 

tpZL == output enable tim. to low level 

tpHZ == output dlNbl. time from high level 
tpLZ == output dlNble time from low level 

MIN 

35 

TVPt MAX 

0.8 

-1.5 

3.1 

3.4 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.35 0.5 

40 

--400 

0.1 

0.2 

0.3 

0.1 

40 

60 

20 

-0.8 

-1.2 

-0.4 

-'130 

-100 

35 60 

TVP MAX 

50 

15 25 

15 25 

20 35 

15 25 

15 25 

20 35 

20 35 

20 35 

15 25 

15 25 

UNIT 

V 

V 

V 

V 

V 

,.A 

,.A 

mA 

,.A 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

NO.TE 2: For tntlng f mex, ell outputs ere loeded Ilmuiteneoully, Mch with CL and RL .. lPeclfled for the propagation tim ... S .. loed 
clrculta and woveforma on po~. 3·1 1 of The TTL DDtD Book For Design Engineers, Second Edition, LCC4112. 

TEXAS INSTRUMENTS 
INCORPORATED 

~.T OftftiC. aox 1011 • DALLA •• TIX .... 78122 
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TTL 
MSI 

TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

BULLETIN NO. OL·S 12696, NOVEMBER 1977 

• Low-Voltage Version of SN54LS47/SN74LS47 

• Open-Collector Outputs Drive Indicators Directly 

• Lamp-Test Provision 

• Leading/Trailing Zero Suppression 

• Lamp Intensity Modulation Capability 

DRIVER OUTPUTS 

TYPE 

SN&4LS347 

SN74LS347 

ACTIVE 

LEVU 

low 

low 

OUTPUT SINK 

CONfiGURATION CURRENT 

open-coll'ctor 12mA 

open-coll,ctor 24mA 

OUT ,. 
PUT PUT 

_Itlv, 10110: _ function tlbl" 

TYPICAL 

MAX POWER PACKAGES 

VOLTAGE DISSIPATION 

7V 315mW J,W 

7V 3&mW J,N 

111 
'I-':J 
, Ie 
-d- NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

SEGMENT 
IDENTIFICATION 

DICIMAL 

OR 

FUNCTION 

0 

1 

2 

3 
4 

5 

6 
7 

8 

9 
10 

11 

12 

13 

14 

15 

81 

RBI 

LT 

INPUTS 

LT RBI 0 C 

H H L L 

H X L L 

H X L L 

H X L L 

H X L H 

H X L H 

H X L H 

H X L H 

H X H L 

H X H L 

H X H L 

H X H L 

H X H H 

H X H H 

H X H H 

H X H H 

X X X X 

H L L L 

L X X X 

H - high 'eye', L - low leyel, X - Irr.levant 

FUNCTION TABLE 

BI/RBOt 

B A • 
L L H ON 

L H H OFF 

H L H ON 

H H H ON 
L L H OFF 

L H H ON 

H L H OFF 

H H H ON 

L L H ON 

L H H ON 

H L H OFF 

H H H OFF 

L L H OFF 

L H H ON 
H L H OFF 

H H H OFF 

X X L OFF 

L L L OFF 

X X H ON 

OUTPUTS 
NOT! 

b • d • f • 
ON ON ON ON ON OFF 

ON ON OFF OFF OFF OFF 

ON OFF ON ON OFF ON 

ON ON ON OFF OFF ON 

ON ON OFF OFF ON ON 

OFF ON ON OFF ON ON 

OFF ON ON O~I ON ON 

ON ON OFF OFF OFF OFF 
1 

ON ON ON ON ON ON 

ON ON OFF OFF ON ON 

OFF OFF ON ON OFF ON 

OFF ON ON OFF OFF ON 

ON OFF <lFF OFF ON ON 

OFF OFF ON OFF ON ON 

OFF OFF ON ON ON ON 

OFF OFF OFF OFF OFF OFF 

OFF OFF OFF OFF OFF OFF 2 

OFF OFF OFF OFF OFF OFF 3 

ON ON ON ON ON ON 4 

NOTES: 1. The blanking input (BI) mu.t be open or held at 8 high logic level when output functions 0 through 16 .r. dftl .. d. The 
ripple-blanking input (RBI) mutt be oplln or high if blanking of. decimal Z8ro i, not d •• lred. 

2. When 8 low logic leve' " applied directly to the blanking Input (Bli. ell .... ment outputs .r. off , ... ,dl., of the levet of any 

other Input. 
3. When rlpple·blanking Input (RBO and Inpun A, B, C, and 0 a,. at I low Ilvll with the I.."p test Input high, IfI...",ent outputs 

go oft Ind the ripple-blanking output CABO) goes to I low level C, .. pon .. condition). 
4. When thl blinking Input/ripple blanking output (aI/AaO) I. open or held high Ind I low it Ippliid to the limp-test Input, IU 

.. gment outpun er. on. 

t BI/RBO is wire AND logk: .. rvin",. blinkinllinput (BO Indlor rlppl.blanklng output CRBO)_ 

TEXAS INSTRUMENTS 
INCORPORATED 

.-oaT O,..,ICI aox lOll • DAL~a, TIXAa 71111 



TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, V cc (see Note 1) ...... . 
Input voltage .............. . 
Peak output current (tw';;; 1 ms, duty cycle';;; 10%) 
Current forced into any output in the off state 
Operating free·air temperature range: SN54LS347 

SN74LS347 
Storage temperature range 

NOTE 1: Voltage values are with respect to network ground terminal. 

recommended operating conditions 

Supply voltage, Vee 

Off·state output voltage, VOloff) 

On.state output current. 'O(on) 

High·level output current, 10H 

Low-level output current. IOL 

Operating free-air temperature, T A 

SN54LS347 

MIN NOM MAX 

4.5 5 5.5 

a thru 9 7 

a thru 9 12 

BIIRBO -50 

BIIRBO 1.6 

-55 125 

7V 
7V 

200mA 
. .. 1 mA 
-55°C to 125°C 

O°C to 70°C 
-65°C to 150°C 

SN74LS347 
UNIT 

MIN NOM MAX 

4.75 5 5.25 V 

7 V 

24 mA 

-50 I'A 

3.2 mA 

0 70 °e 

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

PARAMETER TEST eONDITIONSt 
SN54LS347 SN74LS347 

MIN TYP:j: MAX MIN 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.7 

VIK Input clamp voltage Vee= MIN, II = -18 mA -1.5 

VOH High-level output voltage BIIRBO 
Vee = MIN, VIH=2V, 

VIL = VI L max, IOH = -SO I'A 
2.4 4.2 2.4 

Vee = MIN, 
Ii0L = 1.6mA 0.25 0.4 

VOL Low-level output voltage BIIRBO VIH ~ 2 V, 
VIL = VIL max IIOL = 3.2 mA 

1010ff) Off-state output current a thru 9 
Vee= MAX, VIH=2V, 

250 
VIL = VIL max, VOloff) = 7 V 

Vee - MAX, 
1101on ) = 12 mA 0.25 0.4 

VOlon) On-state output voltage a thru 9 VIH = 2 V, 
VIL = VIL max 1101on) = 24 mA 

II Input current at maximum input voltage Vee= MAX, VI = 7V 0.1 

IIH High-level input current Vee = MAX, VI=2.7V 20 

Any input 
-0.4 

IlL Low-level input current except BIIRBO Vee = MAX, VI=O.4V 

BIIRBO -1.2 

Short-circuit 
lOS BIIRBO Vee = MAX -0.3 -2 -0.3 

output current 

lee Supply current Vee = MAX, See Note 2 7 13 

tFor conditions shown al MIN or MAX. use the appropriate value specified under recommended operating conditions. 
tAli typical values are at V CC = 5 V. T A == 25°C. 
NOTE 2: I CC is mealured with all outputs open and all inputs at 4.5 v. 
switching characteristics, Vee = 5 V, T A = 25° C 

PARAMETER TEST CONDITIONS MIN 

toff Turn-off time from A input 

ton Turn-on time from A input eL=15pF, RL = 665 n, 
toft Turn·oft time from RBI input See Note 4 

ton Turn-on time from ABI input 

TYP+ MAX 

0.8 

-1.5 

4.2 

0.25 0.4 

0.35 0.5 

250 

0.25 0.4 

0.35 0.5 

0.1 

20 

-0.4 

-1.2 

-2 

7 13 

TYP MAX 

100 

100 

100 

100 

UNIT 

V 

V 

V 

V 

V 

I'A 

V 

mA 

I'A 

mA 

mA 

mA 

UNIT 

n. 

ns 

NOTE 4: Load circuit and voltage waveforms are shown on page 3.11 of The TTL Dsts Book for DesIgn Engmeers, Second Edition, 

LCC4112; taff corresponds to tp LH and ton corresponds to tpH L. 
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TO BE 
ANNOUNCED 

TYPES SN54LS381, SN54LS382. SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PIN DESIGNATIONS 

DESIGNATION PIN NOS. FUNCTION 

A3. A2, AI, AO 17,19,1,3 WORD A INPUTS 

B3, B2, Bl, BO 16, lB, 2,4 WORD B INPUTS 

FUNCTlON·SELECT 
S2, SI, SO 7,6,5 

INPUTS 

CARRY INPUT FOR 

Cn 15 
ADDITION, INVERTED 

CARRY INPUT FOR 

SUBTRACTION 

F3, F2,Fl,FO 12, 11,9,8 FUNCTION OUTPUTS 

15 
('LS3Bl INVERTED CARRY 

ONLY) 
14 

PROPAGATE OUTPUT 

G 
('LS3Bl INVERTED CARRY 

13 
ONLY) GENERATE OUTPUT 

I'LS3B2 RIPPLE·CARRY 
Cn + 4 14 

ONLY) OUTPUT 

('LS3B2 OVERFLOW 
OVR 

ONLY) 
13 

OUTPUT 

Vce 20 SUPPL Y VOLTAGE 

GND 10 GROUND 

• Fully Parallel 4-Bit ALU's in 20-Pin 
Package for 0_300-1 nch Row Spacing 

• Ideally Suited for High-Density 
Economical Processors 

• 'LS381 Features G and P Outputs 
for Look-Ahead Carry Cascading 

• 'LS382 Features Ripple Carry (Cn + 4) 
and Overflow (OVR) Outputs 

• Arithmetic and Logic Operations 
Selected Specifically to Simplify System 
Implementation: 

A Minus B 
B Minus A 
A Plus B 
and Five Other Functions 

description 

NOVEMBER 1977 

SN54LS3Bl .•• J PACKAGE 

SN74LS381 ... J OR N PACKAGE 

(TOP VIEW) 

logic: see function table 

SN54LS3B2 ••• J PACKAGE 

SN74LS3B2 .•. J OR N PACKAGE 

(TOP VIEW) 

logic: see function table 

The 'LS381 and 'LS382 are low-power Schottky TTL arithmetic logic units (ALUs)/function generators that perform 
eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND, or 
OR function of the two Boolean variables is provided without the use of external circuitry. Also, the outputs can be 
cleared (low) or preset (high) as desired. The 'LS381 provides two cascade outputs (P and G) for expansion utilizing 
SN54S182/SN74S182 look-ahead carry generators. The 'LS382 provides a Cn + 4 output to ripple the carry to the Cn 
input of the next stage. The 'LS382 detects and indicates two's complement overflow condition via the OVR output. 
The overflow output is logically equivalent to Cn + 3 G:l Cn + 4. When the 'LS382 is cascaded to handle word lengths 
longer than four bits in length, only the most significant overflow (OVR) output is used. 

The SN54LS381 and SN54LS382 will be characterized for operation over the full military temperature range of -56·C 
to 125·C. The SN74LS381 and SN74LS382 will be characterized for operation from O'C to 70'C. 

TEXAS INSTRUMENTS 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

functional block diagram, schematics of inputs and outputs, and function table 

AD 131 
.,121 

113 1171 

SOIliI 

52 171 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OF"ICE .OX SOli • DALL ..... TEXAa 702.1 

EQUIVALENT OF EACH INPUT 

Vee--------~---

I NPUT ....... --..---I 

Anv S: Req = 10 kn 
All others: Req = 2 kn 

TYPICAL OF ALL OUTPUTS 

--__<I_Vee 

OUTPUT 

FUNCTION TABLE 

SELECTION ARITHMETIC/LOGIC 

S2 S1 so OPERATION 

L L L CLEAR 

L L H B MINUSA 

L H L A MINUS B 

L H H A PLUSB 

H L L A + B 

H L H A<;&B 

H H L AB 

H H H PRESET 

H - high level. L - low Itntel 

13 
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TO BE 
ANNOUNCED 

TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

• Two's-Complement Multiplication 

• Magnitude Only Multiplication 

• Cascadable for Any Number of Bits 

• a-Bit Parallel Multiplicand Data Input 

• Serial Multiplier Data Input 

• Serial Data Output for Multiplication 
Product 

• 40 MHz Typical Maximum Clock Frequency 

description 

The 'LS384 is an B·bit by l·bit sequential logic 
element that performs digital multiplication of two 
numbers represented in two's·complement form to 
produce a two's-complement product without 
external correction by using Booth's algorithm 
internally. The device accepts an B-bit multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal flip-flops are 
cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 
latches are closed and are insensitive to X input 
changes. 

The multiplier word data is passed by the Y input in a 
serial bit stream, least significant bit first. The 
product is clocked out the l: output, least significant 
bit first. 

NOVEMBER 1977 

SN54LS384 .•. J OR W PACKAGE 
SN74LS384 ... J OR N PACKAGE 

(TOPVIEWI 

MODE 
X4 X5 X6 X7 K CONTROL 

positive logic: see function table 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Vee Vee 

INPUT _ .. .;: .... -_ 

c .. 
, 
,~ 

fl 

Y inputs: ReQ = 2.25 kSl NOM 

CK inputs: Aeq = 4.5 kn NOM 

X inputs: Req = 18 k!l NOM 

All others: Req = 6 kSl NOM 

loon 
NOM 

OUTPUT 

The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m + n)-bit product_ The 'LS384 must 
be clocked for m + n clock cycles to produce this two's complement product. The n-bit multiplier (Y-input) sign bit 
data must be extended for the remaining m bits to complete the multiplication cycle. 

The device also contains a K input so that devices can be cascaded for longer length X words. The l: output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 
device contains the most significant bit. The mode input is wired high or low depending on the position of the B-bit 
slice in the total X word length. The device with the most significant bit is wired low and all lower order bit packages 
are wired high. 

The SN54LS3B4 will be characterized for operation over the full military temperature range from _55°e to l25°e_ 
The SN74 LS3B4 will be characterized for operation from oOe to 70o e. 

FUNCTION TABLE 

INPUTS INTERNAL OUTPUT 

CLR CK Xi Y Y-l 
FUNCTION 

~ 

L X Data X L L Load new multiplicand and clear internal sum and carry registers 

H t X L L Output Shift sum register 

H t X L H per Add multiplicand to sum register and shift 

H t X H L Booth's Subtract multiplicand from sum register and shift 

H t X H H algorithm Shift sum register 

H = high-level, L = lo~·level, X = irrelevant, t = low-to-high-Ievel transition 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFiCe: 110)( 5012 • DALLAS, TEXAS 752az 



functional block diagram 

TYPES SN54LS384, SN14LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

X8 XI xo 

A8 A2 Al 

ADOER/SUBTRACTER AND REGISTERS 
CK II 

~E~--i]~--------------~r----------------" 

TYPICAL APPLICATION DATA 
2".IT MUL TIPLICANO 

MODE 

'lUI. 'LS314 

CK CK 

CLEAR--4~f----------""'~f---------_-J 

ClOCK--..... ~----------..... ~---------_-J 

FIGURE 1-BASIC 24-BIT SERIAL/PARALLEL CONNECTION 

SiP 
REGISTER ENABLE 

Loo 
H-Ol 

L-OS 

H---C CLR 

.---(l SIGN EXTEND 

CLOCK 

OUTPUT ENABLE 

II( 

CK - ~/Q 

X7 
L-K 

L- MODE 

CK CLOCK 

CLEAR 
, __ 

f[I\ 

r' 

II S/f 

.1i4LSIZV "'" - r--

.IJ4LSJZZ 

• la ClOc 0/00 ElCIt F/~ GIOo HI,," 

xa Xi X4 X3 X2 Xl XO 

'lS114 

• 

'LS314 

.7 } 
: MULTIPLIER 
B3 INPUT 

B2 ., .. 

FIGURE 2-a-8IT BY a-8IT MULTIPLIER, BUS ORGANIZED, WITH a,IIIT TRUNCATED PRODUCT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST O" .. IC •• ox S012 • DALLA., TRx ... a 711112 
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TYPES SN&4LS38&, SN74LS31& 
QUADRUPLE SERIAL ADDERS/SUBTRACTORI 

• Four Synchronous Elements in a 
Single 20·Pin Package 

• Buffered Clock and Direct Claar Inputs 

• Independent Two'I·Complement 
Addition/Subtraction 

description 

The 'LS386 II a genaral purpoll addar/subtractor 
and Is particularly ullful II e companion Plrt to the 
SN64LS384/SN74LS384 IIrlll/plrlll.1 two'l-com· 
plem.nt multlpll.r. The 'LS386 contain I four Inde
pend.nt .dd.r/lubtr.ctor .I.m.ntl with common 
clock .nd clear. 

Elch of the four Ind.p.ndent lum (I) outPUtl r.fl.ctl 
Its rllpectlve A and 8 Input II controll.d by the S/'" 
control. Wh.n S/'" II high the I function Is A minul 
B. When 8/'" II low the I function Is A plul B. 

When low, the claar Input asynchronously rllets the 
sum fllp.flop low and the carry flip-flop elth.r high In 
the subtrlct mode or low In the add mode. The clock 
is positive·edge triggered end controls the sum and 
cerry flip-flops according to the function table. 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Vee 
18 kl1 
NOM 

INPUT~~~~ ...... -
OUTPUT 

functional block diagram (each adder/subtractor) 

•• L.CT.O 

'UNCTION 

CI •• r 

Add 

Subtreel 

SNII4LS38I1 •••• J PACKAGE 
SN74LS3811 •••• J OR N PACKAOE 

(TOPVIEWI 

_llIv. 1l1li10: .. function IIIbl. 

'"UNCTION TAILI 

I INT ... N ... L C ....... Y 0 INI'UT 

CL ...... 1/'" .... CLOCK '.'0". I ... " ... I 
L L X X X L I-

L H X X X H H 

H L L L I L L 
H L L L I H L 
H L L H I L L 
H L L H I H H 

H L H L I L L 
H L H l- I H H 

H L H H I L H 

H L H H I H H 

H H L L I L L 
H H L L I H H 

H H L H I L L 
H H L H I H L 
H H H L I L H 

H H H L I H H 

H H H H I L L 
H H H H I H H 

H • high lev.', L • low IIVII, X • Irr.'event, 
t • trlnlltlon from low to high 'lVI' It the clock Input 

CLOCK ,,'i..---t,;>O-----------<r-------.... 

• (471417 

Sli 3113 II 

~~========~=~==~==:::::·}TOOTHER --....... ,..._~.., ADDER/SUBTRACTORS 

TEXAS)NSTRUMENTS 
INCORPORATED 

poeT O"ICE .ox 5012 • DALL ..... TEXAS 75222 

IQUTI'UT 

... " ... r 
L 

L 
L 
H 

0 
H 

L 
H 

L 
L 
H 

H 

L .. - L 
H 

L 
H 

H 

L 



TYPES SN&4LS38&, SN74LS38& 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 

recommanded operating conditions 

SNII4 UI38II SN74LS3SI 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply YoltlOl, V CC (lie Note 1) 4.6 Ii 6.6 4.76 6 6.26 V 

High-level output current, IOH -400 -400 "A 
Low41vel output currlnt, IOL 4 8 mA 

Clock lrequlncy, Iclock 0 30 0 30 MHz 

Width 01 clock PUIIl, tw 18 18 nl 

Setup tlml, tlU 10 10 nl 

Hold tlml, th 0 0 nl 

Operetln, 1 .... lr tlmperlture, T A -III 121 0 70 ·C 

NOT. 1: Voltl,1 Vllull Ire with reopect to nltwork ,round tlrmlnll. 

lIectrlClI chlrlCtlrlltlcs oVlr recommlnded operltlng frll·llr tamplrlturl rlnlll (unl ... othlrwlla notld) 

PARAMITIR TlST CONDITIONSt 
8NII4LUa 8N74L8381 

MIN TVP; MAX MIN 

VIH H Igh-llvel Input volt,,1 2 2 

VIL Low-llvel Input voltlOl 0.7 

Vile Input cllmp volllli VCC - MIN, 11--18mA -1.11 

VOH HI,h-llvel output Yoltl" 
VCC -MIN, VIH-2V, 

2.11 3.11 2.7 
VIL - VILml., IOH --400"A 

VOL Low~eYII output voltlge 
VCC - MIN, VIH - 2 V, IIOL -4mA 0.26 0.4 

VIL - VILml. IIOL -8mA 

II 
Input current It 

VCC -MAX, VI- 7 V 0.1 
me.imum Input yoltege 

IIH High-level input current VCC - MAX, VI - 2.7 V 20 

IlL Low~evel input current VCC - MAX, VI-0.4V -0.4 

loa Sho'toCi,cult output current§ Vee - MAX -20 -100 -20 

ICC Supply current VCC -MAX, S" Note 2 48 76 

tfor condition, shown II MIN or MAX, u .. thl appropriate v.lul lPeclfl,d under recommended oplrltlng condition,. 

*AII typic,' vatu .. Ir •• t Vee. 5 V, TA· 25°C. 
I Not more thin ani output thould b, .horted .t • tim •• 

NOTE 2: ICC II meelUred with ell Inputl grounded end III outputl open. 

switching chlrlctlrlstics, Vee· 6 V, TA. 26°e 

PARAMETERO 
FROM 

(INPUTI 

'me. 
tPLH 

Clock 
tPHL 

tPHL Clee, 

Of mix - mlxlmum clock frequency 
tpL.H • prop.gltlon dlliV tim I, low-to-high.lev.' output 
.HL. propaptlon dillY tim I, hlgh-ta·low-' .... , output 

TO 

(OUTPUT I 

I: 

I: 

TEST CONDITIONS MIN 

30 

CL - 16 pF, RL - 2 kn, 

S" Not. 3 

TVP; MAX 

0.8 
-1.11 

3.11 

0.26 0.4 

0.36 0.6 

0.1 

20 

-0.4 

-100 

48 76 

TVP MAX 

40 

14 22 

18 27 

18 30 

UNIT 

V 

V 

V 

V 

V 

mA 

I'A 
mA 

mA 

mA 

UNIT 

MHz 

nl 

nl 

NOTE 3: Loed circuit end voltage waveforml are Ihown on pege 3·11 of The TTL Data Book fo, Design Engineers, Second Edition, LCC4112. 

TEXAS INSTRUMENTS 
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TYPES SN54LS398, SN74LS311 
OCTAL STORAGE REGISTERS 

BULLETIN NO. OL·S 12502. MARCH 11177 

• Parallel Access 

• Typical Propagation Delay Time ___ 20 ns 

• Typical Power Dissipation ___ 120 mW 

• Applications: 
N-Bit Storage Files 
Hex/BCD Serial-To-Parallel Converters 

description 

SN54LS396 ... J OR W PACKAGE 
SN74LS396 ••. J OR N PACKAGE 

ITOPVIEWI 

'"TROBE 
vcc G 204 104 203 103 

201 03 

03 

These octal registers are organized as two 4·bit bytes 
of storage. Upon application of a positive·going clock 
signal, the information stored in byte 1 is transferred 
into byte 2 as a new 4·bit byte is loaded into the 
byte 1 location via the four data lines. The full a·bit 
word is available at the outputs after two clock 
cycles. Both the clock and the strobe lines are fully 
buffered. 

201 101 01 202 102 02 CLOCK GNO 

logic: see function lable 

FUNCTION TAeLE 

INPUTS OUTPUTS 

STROBE DATA 
CLOCK 101 102 103 104 201 

G 01 02 03 04 

H X X X X X L L L L L 

L t a b c d a b c d lQln 

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

t ::: transition from low to high level 

202 203 

L L 

lQ2n lQ3n 

204 

L 

lQ4n 

101 0 , 1Q20' 1Q3n • 1Q4"::::: the level of 1Q1, 1Q2, 1Q3, and 1Q4, respectively. before the mOlt recent t transition of the clock. 

functional block diagram schematics of inputs and outputs 

EOUIVALENT OF EACH 
INPUT 

TYPICAL OF ALL OUTPUTS 

01 (31 

D2 .:;:(8;:.1 ---++--1 

03 (81 

[).C(121 

--, 

VCC--...... --
Req 

INPUT ..... -:111-...... -1'"" 

CLOCK: Roq· 10 kn NOM 
OTHERS: Roq = 20 kn NOM 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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OUTPUT 



TYPES SN54LS396. SN74LS396 
OCTAL STORAGE REGISTERS 

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

Supply voltage, Vee (see Note 1) ..... . 
Input voltage ....... ..... . 
Operating free-air temperature range: SN54LS396 

SN74LS396 
StOrage temperature range 

NOTE 1: Voltage values ere with respect to network ground terminal. 

recommended operating conditions 

SN54LS396 

MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 

High-level output current, IOH -400 

Low-level output current, 10 L 4 

Clock frequency, f clock 0 30 

Width of clock pulse, tw 20 

Setup ti me, tsu 20 

Hold time, th 5 

Operating free-air temperature, T A -55 125 

MIN 

4.75 

0 

20 

20 

5 

0 

..... 7 V 

..... 7 V 
-55°C to 125°C 

oOe to 70°C 
_65°C to 150°C 

SN74LS396 

NOM MAX 
UNIT 

5 5.25 V 

-400 /JA 

8 rnA 

30 MHz 

ns 

ns 

ns 

70 °e 

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

I 
TEST CONDITIONSt 

SN54LS396 SN74LS396 
PARAMETER 

TYP* MIN MAX MIN 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.7 

VIK Input clamp voltage Vec = MIN, II = -18 rnA -1.5 

VOH High-level output voltage 
Vee = MIN. VIH = 2 V, 

2.5 3.4 2.7 
VIL = MAX, 10H = -400 /JA 

. Vee = MIN, 10L =4rnA 0.25 0.4 
VOL Low-level output voltage VIH = 2 V, 

VIL = MAX IOL=8rnA 

Input current at Clock input 0.2 
II Vee = MAX, VI = 7 V 

maximum input voltage Other inputs 0.1 

High-level Clock input 40 
IIH 

input current Other inputs 
Vee = MAX, VI = 2.7 V 

20 

Low-level Clock input -0.8 
IlL 

Other inputs 
Vee = MAX, VI = 0.4 V 

input current -0.4 

lOS Short-circuit output current 9 Vec = MAX -20 -100 -20 

ICC Supply current Vee - MAX, See Note 2 24 40 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

*AII typlca' values are at Vee'" 5 V, T A"" 25Q C. 

TYP* 

3.4 

0.25 

0.35 

24 

iNot more than one output should be shorted at 8 time and duration of thelhort-circuit should not exceed one second. 

NOTE 2: ICC is measured with 4.5 V applied to all inputs and all outputs open, 

switching characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS MIN TYP 

IPLH Propagation delay time,low·to·high·level output from clock 20 

Propagation delay time, high·to-Iow-Ievel output from clock 
CL=15pF, 

tpHL 20 

tpLH Propagation delay time, low.to-high-Ievel output from strobe 
RL=2kf!, 

20 

Propagation delay time, high-to-Iow-Ievel output from strobe 
See Note 3 

tpHL 20 

MAX 

0.8 

-1.5 

0.4 

0.5 

0.2 

0.1 

40 

20 

-0.8 

-0.4 

-100 

40 

MAX 

30 

30 

30 

30 

UNIT 

V 

V 

V 

V 

V 

rnA 

/JA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

NOTE 3: Load circui! and voltage waveforms ar, shown «;:tn page 3-11 of The TTL Data Book for DeSIgn Engineers, Second Edition, LCC4112. 
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TO BE 
ANNOUNCED 

TYPE SN54LS442, SN54LS443, SN54LS444, 
SN74LS442, SN74LS443, SN74LS444 

QUADRUPLE TRI-DIRECTIONAL BUS TRANSCEIVERS 

• 3-Way Asynchronous Communication 

• P-N-P Inputs Reduce DC Loading 

• On-Chip Bus Selection Decoding 

• Input Hysteresis Improves Noise Margin 

• 3-State Outputs Rated at 12/24 mA IOL 
and -12/-15 mA IOH for SN54LS'/SN74LS', 
Respectively 

description 

CS 
H 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

These bus transceivers are designed for asynchronous 
three-way communication between four-line data 
buses. They give the designer a choice of selecting 
inverting, noninverting, or a combination of inverting 
and non inverting outputs. The devices feature high 
fan-out, improved fan-in, and 400-mV noise margin. 

The SO and S 1 inputs select the bus from which data 
are to be transferred. The G inputs enable the bus or 
buses to which data are to be transferred. The port 
for any bus selected for input and any other bus not 
enabled for output will be at high impedance. 

The SN54LS442, SN54LS443, and SN54LS444 will 
be characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74LS442, SN74LS443, and SN74LS444 will be 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS TRANSFERS BETWEEN BUSES 

11 SO 0" Cia Oc 'LI442 '1..8443 'LS444 

X X X X X None None None 

H H X X X None None None 

X X H H H None None None 

L L X H H None None Nona 

L H H X H None None None 

H L H H X None None Nona 

L L X L L A + B, A + C A + B, A + C A+ B, A + C 

L H L X L B - C, a - A ii-c, ii-A B - c, B - A - -
H L L L X C+ A. C - a C'o A,C - a C-A,c-a 

L L X L H A-a A-a A-a 

L H H X L B-C ii-c a-c 

H L L H X C-A C-A C-A 

L L X H L A-C A-C A-C 

L H L X H a-A ii-A ii-A 

H L H L X c_a CoB c+a 

H ~ high 1 .... 1. L ~ low level, X z Irr.levant. 
A + B == nonlnvertlng trensfer from A to B. 

B + C = i"venlng trensfe, from B to C, 
1/0 ports to which deta .r. not transferred .re at high Impedance 

.. WITH 3-STATE OUTPUTS 

SN54LS442 ••• J PACKAGE 
SN74LS442 ••• J OR N PACKAGE 

(TOPVIEWI 

C3 C4 84 OND 

positive logic: see function table 

SN64LS443 ••• J PACKAGE 
SN74LS443 ••• J OR N PACKAGE 

(TOPVIEWI 

positive logic: see function table 

SN64LS444 ••• J PACKAGE 
SN74LS444 ••• J OR N PACKAGE 

(TOPVIEWI 

positive logic: see function table 

TEXAS INSTRUMENTS 
INCORPORATED 

POST O~"ICE .OX 1012 • DALLAS, TEXAS 75222 



TYPE SN54LS442, SN54LS443, SN54LS444, 
SN74LS442,SN74LS443, SN74LS444 

QUADRUPLE TRI-DIRECTIONAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

functional block diagram (composite showing one of four transceivers from each type) 

so S1 
COMMON CIRCUITRY r- -- --------------- -- -- -, 

I I I 
I I 
I ~ I 
I -<L I 
I -..... I 
I ....../' 

~ ( ~ I 
I ( I 
I I 
I I 
L - - -

___________________ -1 

ONE OF FOUR 'LS442 TRANSCEIVERS 

r - - - -------------- -- -- -l 
r--... --'-
~ I >j I f 

T I 
A 

~ 

~ 
I 
I ~ 1 I ,- I 

B 

)0- ~ 
I 
I 

T I 
I 

C 

L - - - -------------- -- -- ~_..J 

r 
_ ~N~ O!..F~U~'LS4~ T~~~I~~ .-: -~ --, 

I I 
I ~ 1"1 I 
I T-./ - I 
I I 
I ~ ~ I I ~ I I T I I 

A 

B 

I 
J- ~ 

I 
I I 

i T 
~ I 

I 

C 

L - - - --------------- -- -- _-l 
ONE OF FOUR 'LS444 TRANSCEIVERS 

r - - - ---------------- -- -- -l 
I 

T D>l I I 
I I 
I I 

A 

C 

I 
~~ ~ 

I 
I 

r-
I 

I I - I 
I I I -- I I I Q.>j I I - I 

I 

B 

L _________________ ;~~~~~..J 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 

BULLETIN NO_ DL-S 12598. NOVEMBER 1977 

FOR USE AS LAMP, RELAY, OR MOS DRIVERS 

• Low-Voltage Version of SN54LS145/ 
SN74LS145 

• Full Decoding of Input Logic 

• SN74LS445 Has SO-rnA Sink-Current 
Capability 

• All Outputs Are Off for Invalid BCD 
Input Conditions 

• Low Power Dissipation ... 35 mW 
Typical 

logic 
FUNCTION TABLE 

NO. 
INPUTS OUTPUTS 

D C B A 0 1 2 3 4 5 6 7 8 9 

0 L L L L L H H H H H H H H H 
1 . L L L H H L H H H H H H H H 

2 L L -H L H H L H H H H H H H 

3 L L H H H H H L H H H H H H 

4 L H L L H H H H L H H H H H 

5 L H L H H H H H H L H H H H 

6 L H H L H H H H H H L H H H 

7 L H H H H H H H H H H L H H 

8 H L L L H H- H H H H H H L H 

9 H L L H H H H H H H H H H L 

H L H L H H H H H H H H H H 

0 H L H H H H H H H H H H H H 

::i H H L L H H H H H H H H H H « 
> H H L H H H H H H H H H H H 
~ H H H L H H H H H H H H H H 

H H H H H H H H H H H H H H 

H "" high level (off), L :::: low level (on) 

description 

These monilithic BCD-to-decimal decoder/drivers 
consist of eight inverters and ten four-input NAND 
gates_ The inverters are connected in pairs to make 
BCD input data available for decoding by the NAND 
gates. Full decoding of valid BCD input logic ensures 
that all outputs remain off for all invalid binary input 
conditions. These decoders feature high-performance, 
n-p-n output transistors designed for use as indicator/ 
relay drivers or as open-collector logic-circuit drivers. 
Each of the output transistors will sink up to 80 milli
amperes of current. Each input is one Series 54LS/ 
74LS standard load_ Inputs and outputs are entirely 
compatible for use with TTL or DTL logic circuits, 
and the outputs are compatible for interfacing with 
most MOS integrated circuits_ Power dissipation is 
typically 35 milliwatts. 

SN54LS445 ... J OR W PACKAGE 

SN74LS445 ... J OR N PACKAGE 
{TOPVIEWI 

OUTPUTS 

positive logic: see function table 

functional block diagram 

TEXAS)NSTRUMENTS 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 

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

Supply voltage, Vee (see Note 1) ..... . 
Input voltage ....... ..... . 
Operating free·air temperature range: SN54LS445 

SN74LS445 
Storage temperature range 

NOTE 1: Voitel. valua.a,. with r-.peet to network ground terminal. 

recommended operating conditions 

SN54LS446 
MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 
UT1 __ output yoltage, vOloffl 7 

Oper8ting f ...... ir tamperature, T A -55 125 

7V 
7V 

-55°e to 125°C 
O°C to 700 e 

_65°e to 1500 e 

SN74LS445 

MIN NOM MAX 
UNIT 

4.75 5 5.25 V 

7 V 

0 70 'e 

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

PARAMETER TEST CONDITIONSt 
SN54LS446 SN74LS446 

MIN TYP* MAX MIN 

VIH High.level input yoltege 2 2 

VIL Low-Iavel input yoltege 7 

VIK Input clamp yoltage VCC· MIN, 11~-18mA -1.5 

1010ffi Off·state output current 
Vec· MIN, VIH = 2V, 

250 
VIL = VIL max. VOH = 7V 

Vcc· MIN, POL = 12 mA 0.25 0.4 

VOlonl On .. tate output yoltage VIH =2V, IIOL = 24 mA 

VIL = VILmax IIOL - 80 mA 

II Input current at maximum input voltage VCC· MAX, VI = 7V 0.1 

IIH High-level input currant VCC- MAX, VI-2.7V 20 

IlL Low-level input current VCC· MAX, VI=0.4V -0.4 

ICC Supply currant Vce = MAX. See Note 2 7 13 

tFor conditions shown •• MIN or MAX. u .. the appropriate value apeclfled under recommended operetlnu condition •. 
:tAli typical valu ... r •• t Vee - 5 V, TA· 25°C. 
NOTE 2: jcc " measured with all Inputs grounded and outputs open. 

lWitching characteristics, Vee = 5 V, T A = 25° C 

PARAMETER I 
Pro_tion delay time, low-to-high-Ievel output I C _ 45 pF, 
Pro_tion delay time, high-to-Iow-Ievel output I L 

TEST CONDITIONS IMIN 

See Note 4 I 
I 

TY,* MAX 
UNIT 

V 

7 V 

-1.5 V 

250 "A 

0.25 0.4 

0.35 0.5 V 

2.3 3 
0.1 mA 

20 "A 
-0.4 mA 

7 13 mA 

MAX IUNITI 

50 I ns I 
50 I ns I 

N0l.E .. : Lo .. circuit and waveform,ar. shown on page 3-11 of The TTL Data Book for Design Engintlllrs, second edition. Lee 4112. 

lChematic of inputs and outputs 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

VCCq --
17 kSl NOM 

INPUT --

TEXAS INSTRUMENTS 
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TYPES SN&4LS447, SN74LS447 
BCD-TO- SEVEN-SEGM ENT DECODERS/DRIVERS 

BUL.L.ETIN NO. DL.·S 121117, NOVEMBE .. 1177 

(TOPVIEWI 

• Low·Voltage Version of SN64LS247/SN74LS247 

• Open·Coliector Outputs Drive Indicators Directly 

• Lamp·Telt Provision 

• Leadinll/Trailinll Zero Supprassion 

• Lamp Intensity Modulation Capability 

plllltl"" loglo: _ function tlbl .. 

TYPE 

SN154LB247 
BN74L:.B247 

t:.) 
, Ie 
-,,-

SEGMENT 
IDENTIFICATION 

DICIMAL 

011 
fUNCTION 

0 
I 
2 
3 
4 

• • 
7 

• • 
10 

" 12 
13 
14 ,. 
II 

.. II 

L.T 

DRIVER OUTPUTS TYPICAL 

ACTIVE OUTPUT SINK MAX POWER PACKAGES 

LEVIL CONfiGURATION CURRINT VOLTAGE DIIIIPATION 

low OPln-COliooIO' 12mA 7V 315mW J,W 
1_ In-coliooIO' 24mA 7V 315mW J,N 

101 
o 2 3 4 II 8 7 8 II 10 11 12 13 14 111 

NUMIRICAL DISIGNATIONS AND RElUL TANT DISPLAYS 

I'UNCTION TABLe 

INPUTI 
llllIeo t OUTPUT. 

NOTE 
LT 1111 D C I A • b • oil 0 I • 
H H L L L L H ON ON ON ON ON ON OFf 

H ~ L L L H H OFf ON ON OFF OFF OFf OfF 
H )(, L L H L H ON ON OFF ON ON OFF ON 
H ~ L L H H H ON ON ON ON OFF OFF ON 
H ~ L H L L H OFF ON ON OFF OFF ON .ON 
H ~ L H L H H ON OFF ON ON OFF ON ON 
H ~ L H H L H ON OFF ON ON ON ON ON 
H ~ L H H H H ON ON ON OFF OFF OFF Off 

H ~ H L L L H ON ON ON ON ON ON ON 
I 

H ~ H L L H H ON ON ON ON OFF ON ON 
H ~ H L H L H OFF Off 0" ON ON Off ON 
H II H L H H H OFf Off ON ON O'f 0" ON 
H ~ H H L L H Off ON OFF OfF Off ON ON 

H ~ H H L H H ON Off OfF ON OFf ON ON 
H ~ H H H L H OFF OFF OFF ON ON ON ON 
H ~ H H H H H OFF OFF OFF OFF OFF OFF OfF 

~ ~ ~ ~ ~ ~ L OfF OFF Off Off OfF Off Off 2 
H L L L L L L OfF OFF OFF OFF OfF OfF OFF 3 
L ~ ~ ~ ~ ~ H ON ON ON ON ON ON ON 4 

H· hllh 1..,.1, L· low I_I, )( • Irrll..,.nt 
NOTEI: 1. Th. bl.nklnl Input (III mull b. open 0' h.1d .t • hllh log I. I_I wh.n output functlonl 0 th,oulh II WI d .. "', TIll 

,lpplHllnklnl Input ( .. III mull bl open 0' hllh If bl.nklnl of I dlOlmll •• '0 II not dlll,lII. 
2. Wh.n. low logic 1..,.110 oppllocl dl'lOtly to the bl.nklnllnput (111,.11 -"ent OUtpUll .,. off ,_,"1_ of th.I..,.1 of any other 

Input. 
3. Whln ,lpplHllnklnl Input (Alii lnet Inpull A, I, C, .nd 0 or •• t • low I_I with th.lornp tilt Input hllh,.11 .....,.nt outputl 

to oH.net tho 'lppl .... l.nklng output (1'1101 toll to. low 1 ... 1 ('lIpon .. conetltlonl. 
4. Wh.n the bl.nklnllinput/,Ippl. bl.nklnl output IIIIAIOI II _ or hlld hllh .net • low 10 .pplllll to tho limp-tilt Input, III 

...,nent outpUtI! .r. on. 
tBl/AIO II wlr.AND logic liNing II bl.nklnllinput (811 .net/or rlppl .... l.nklng output (A801. 

TEXAS INSTRUMENTS 
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TYPES SN54lS447, SN74lS447 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

ebIolute maximum ratings over operating free-air temperature range (unle .. otherwise noted) 
Supply voltage, VCC (see Note 1) ...... . 
Input voltage .............. . 
Peak output current (tw" 1 ms, duty cycle" 1 0%) 
Current forced into any output in the off state 
Operating free·air temperature range: SN64LS447 

SN74LS447 
Storage temperature range 

NOTE': Voltlge vllu •• Ire with r •• peet to network ground t.rmlnll. 

recommended operating conditions 

Supply voltage, V CC 

Off-Itltl output voltagl, VOloffl 

On"18tl output currlnt, 1010n) 

Hlgh-11IVt1 output currant, 10H 

Low-lav.1 output currant, 10L 

Optr.tlng f" ... lr t.mperltura, T A 

I thru 9 

I thru g 

al/RaO 

al/RaO 

SNli4LII447 

MIN NOM MAX 

4.6 6 6.6 

7 
12 

-50 
1.& 

156 125 

7V 
7V 

200mA 
.... 1 mA 
-66°C to 126°C 
. O°C to 70°C 

-66°C to 160°C 

SN74LII447 

MIN NOM MAX 
UNIT 

4.76 6 6.26 V 

7 V 

24 mA 

-60 ",A 

3.2 mA 

0 70 C 

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

TEST CONDITIONS' 
SN14LII447 1N74LII447 

PARAMETIR 
MIN TVpi MAX MIN 

VIH Hlgh·llvel Input volt.ge 2 2 

VIL Low·l.vel Input voltlge 0.7 

VIK Input cllmp voltagl VCC" MIN, II" -IBmA -1.5 

VOH High·llval output voltlgl II/RBO 
VCC" MIN, VIH"2V, 

Vll" Vil max, 10H" -60 ",A 
2.4 4.2 2.4 

VCC" MIN, IIOl"I.6mA 0.25 0.4 
VOL Low·llvel output voltlgl BI/RBO VIH" 2 V, 

Vll" VIL mIX I10l" 3.2 mA 

1010111 Off'ltUI output currlnt • thru 9 
VCC" MAX, VIH"2V, 

250 
VIL" Vil mIX, VOlot!) " 7 V 

VCC" MAX, Il0lon ) " 12 mA 0.26 0.4 
VOlon) On .. tUI output voltlge I thru g VIH" 2 V, 

VIL" VIL mix 11010n) "24 mA 

II Input currlnt It mlxlmum Input voltlgl VCC" MAX, VI" 7 V 0.1 

IIH Hlgh·l.vll Input current VCC" MAX, VI" 2.7 V 20 

Any Input 
-0.4 

IlL Low·l.vll Input currlnt IXClpt BI/RBO VCC" MAX, VI"0.4V 
BI/R80 -1.2 

lOS 
Short·clrcult 

al/RaO VCC" MAX -0.3 -2 -0.3 
output currlnt 

ICC Supply curr.nt VCC" MAX, Stl Notl 2 7 13 

tPor conaltlonl Ihown II MIN or MAX, Uti thl IpprOprllt1 VIIUISPICIlIId una .. racommlnald op .. ltlng conaltlonl. 
iAIl typlcII VIIUI. I .. It VCC" 5 V, TA" 25'C. 
NOTE 2: ICC II ml .. u .. a with III outpull opln Ina Iliinpullit 4.8 v. 

switching characteri.tlca, Vee· 6 V, T A • 260 C 
PARAMETER TEST CONDITIONS MIN 

toff Turn·off tima from A Input 

ton Turn·on tlma from A input Cl"16pF, Rl"&86n, 

toff Turn·off time from Ral Input S .. Note4 

ton Turn·on time from RBI input 

Tvpi MAX 

0.8 

1.5 

4.2 

0.25 0.4 

0.35 0.5 

260 

0.26 0.4 

0.36 0.6 

0.1 

20 

-0.4 

1.2 

-2 

7 13 

TVP MAX 

100 

100 

100 

100 

UNIT 

V 

V 

V 

V 

V 

",A 

V 

mA 

",A 

mA 

mA 

mA 

UNIT 

nl 

nl 

NOTE 4: LOld circuit Ind voltage wlvaforml erl Ihown on PIO" 3·" of TIr, TTL Oer. Book for Olli", Engine"., Slcond Edition, 
LCC41 1 2; toff co~r .. pond' to tp L.H Ind ton corr •• pond. to tpH L' 
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TO BE 
ANNOUNCED 

TYPES SN54LS840, SN54LS841, SN54LS842, SN54LS84i: , 
SN74LS840, SN74LS641, SN74LS642, SN74LS84f! 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Bi-directional Bus Transceivers in 
High-Density 20-Pin Packages 

• P-N-P Inputs Reduce D-C Loading on 
Bus Lines 

• Hysteresis at Bus Inputs Improves Noise 
Margins 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector 
Outputs 

TYPE LOGIC OUTPUT 

'LS640 Inverting 3·State 

'LS641 True Open-Collector 

'LS642 Inverting Opan-Collector 

'LS645 True 3-State 

description 

These octal bus transceivers are designed for asyn· 
chronous two-way communication between data 
buses. The control function implementation mini· 
mizes external timing requirements. 

The device allows data transmission from the A bus 
to the B bus or from the B bus to the A bus 
depending upon the logic level at the direction 
control (01 R) input. The enable input (<3) can be 
used to disable the device so that the buses are 
effectively isolated. 

FUNCTION TABLE 

ENABLE 
DIRECTION 

OPERATION 
CONTROL 

G 
DIR 'LS640, 'LS642 'LS641, 'LS646 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

H .., high level, L IE low level, X - Irr.lev.nt 

schematics of inputs and outputs 

NOVEMBER 

SN54LS640, SN54LS642 ..• J PACKAGE 
SN74LS640, SN74LS642 ... J OR N PACKAGE 

(TOPVIEWI 

positive logic: see function table 

SN54LS641, SN54LS645 ••• J PACKAG E 
SN74LS641, SN74LS645 ••. J OR N PACKAGE 

(TOPVIEWI 

ENABLE 
a ~ ~ U M M U ~ • 

pOSitive logic: .8 function table 

EOUIVALENT OF EACH INPUT 

VCC---+-----

10 kO NOM 

TYPICAL OF OUTPUTS 
OF 'LS640, 'LS646 

Vce 

TYPICAL OF OUTPUTS 
OF 'LS841, 'LS842 

500 NOM 

INPUT 

OUTPUT 

TEXAS INSTRUMENTS 
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TYPES SN54LS668. SN54LS669. SN74LS668. SN74LS669 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS 

BULLETIN NO. DL·S 12517. APRIL 1971-REVISED NOVEMBER 1971 

'LS668, , , SYNCHRONOUS UP/DOWN DECADE COUNTERS 
'LS669, , , SYNCHRONOUS UP/DOWN BINARY COUNTERS 

Programmable Look-Ahead Up/Down 
Binary/Decade Counters 

SERIES SN54LS' , .' J OR W PACKAGE 
SERIES SN74LS' . , ,J OR N PACKAGE 

(TOPVIEWI 

• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Buffered Outputs UP/DOWN lOAD 

TYPICAL MAXIMUM 
TYPICAL 

CLOCK FREQUENCY 
TYPE POWER 

COUNTING ICOUNTING 
OISSIPATION 

UP OOWN 

'LS668, 'LS669 35MHz I 35 MHz 100mW 

DATA INPUTS 

positive logic: see description 

description 

These synchronous presettable counters feature an internal carry look·ahead for r.ascading in high·speed counting 
applications, The 'LS668 are decade counters and the 'LS669 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 
w~n so instructed by the count·enable inputs and internal gating. This mode of operation helps eliminate the output 
counting spikes that are normally associated with asynchronous (ripple-clock) counters. A buffered clock input 
triggers the four master· slave flip·flops on the rising (positive·going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
aiIows loading with the carry·enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 

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 carry output. Both count enable 
inputs (P and T) must be low to count. The direction of the count is determined by the level of the up/down input, 
When the input is high, the counter count$ up; when low, it counts down. Input T is fed forward to enable the carry 
output. The carry output thus enabled will produce a low·level output pulse with a duration approximately equal to the 
high portion of the QA output when counting up and approximately equal to the low portion of the QA output when 
counting down. This low·level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the 
enable P or f inputs 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 (enable P, enable T, load, up/down) 
that will modify the operating mode have no effect 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 'LS668 and 'LS669 are completely new designs. Compared to the original 'LS168 and 'LS169, they feature 
O-nanosecond minimum hold time, reduced input currents IIH and IlL' and all buffered outputs, 

TEXAS INSTRUMENTS 
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TYPES SNS4lS888, SNS4lS889, SN74lS668, SN74lS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

functional block diagrams 

1/1 
II: 
III ... 
Z 

S 
u 
> 
II: 
C z 
iii 

m 
III ... -i 
m 
II> 
III ... 
i 

12 
III ... 
Z 
:I o 
U 
III 

~ 
U 
III 
Q 

"i :s 
III ... -!Z 
III. 

m 
II> 

~ 

~ 
1/1 

TEXAS INSTRUMENTS 
INCORPORATED 

~O.T o~"lce .ox 5012 • DALl.A •. T.XAa 7.222 



\ TYPES SN54LSIII,SN74LSIII 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

'LS668 DECADE COUNTERS 

. typical load, count, and inhibit sequences 

I"ustrated below is the following sequence: 

1. Load (preset) to BCD seven 
2. Count up to eight, nine (maximum). zero, one, and two 
3. Inhibit 
4. Count down to one, zero (minimum). nine, eight, and seven 

LOAD-Y 

A-.J 

DATA 
B-.J 

INPUTS 

c-.J 

D 

CLOCK 

--i 
UfO __ J 

PANDT --, 

j 
L , 
~ , 
L 

r-

I 
I I 
I 
I 

I I 
I 
I 

I 
I 
I I: 

OB----r--Tl r----
---~ I !-.--------........ ! 

I I 
OC----~ r----
---~ I !-i----------------------------~--~-------------------'· 
---, I' Oo ____ L--il ~ 

II 
RIPPLE -- - - r--""'""'''--'LJ CARRY I I I 
OUTPUT ---~ I I 

: 7 I I B 9 0 
I 

2 2 2 U .. I._--CDUNT UP ----II--,NH,B,T--I 

LOAD 

TEXAS INSTRUMENTS 
INCORPORATED 

~.T oPPle •• ox 11013: • DALLA •• T.XAa '.lIZ:! 

LJ 
109 

~COUNTDOWN--------. 
8 7 
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TYPES SN&4LS889, SN74LS869 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

'LS669 BINARY COUNTERS 

typical load, count, and inhibit sequences 

Illustrated 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 L----' 

DATA 
INPUTS 

r-
Il ____ -:--'1 __ 

C ',...--:..,1 - -
.....J L.._ 

D 1,..--..... 1--
.....J L.._ 

CLOCK 

I I 
II 
I I 

--, II 
PANDT I~-+_~I~I _________ ~ 

I , I 
___ I II 

I 
I 
I: 

aB =: lJJi-----, 
, ~---~ 
I 

00 - - I __ ...J 

RIPPLE - - _,.._....L..: __ ... Lj 
CARRY I 
OUTPUT- --1 

I 13 14 15 0 2, 2 

L .. I·---COUNT UP ---~·I"'·-INHIBIT--I 
LOAD 

2 

TEXAS INSTRUMENTS 
INCORPORATED 

poeT OFFICE .OX 11012 • DALLA., TEX.S 75222 
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TYPES SN54LS888, SN54LS889, SN74LS868, SN74LSM9 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS 

. tchematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCCo 
Req 

INPUT 

Load: Req = lD kn NOM 

Oeta: Req:: 25 kfl NOM 

Clock. Enable p. T, utO: Req = 20 kU NOM 

TYPICAL OF ALL OUTPUTS 

--------.---VCC 

'-..... -- OUTPUT 

IbIolu1B maximum ratings over operating free-air temperature range (unless otherwise noted) 

SupplV voltage, Vee (see Note 1) 
Input voltage . . . . . . . . 
Operating free·air temperature range: 

Storage temperature range 

SN54LS668,SN54LS669 
SN74LS668,SN74LS669 

, NOTE 1: Voltage valu ••• re with respect to network ground terminal. 

RCOmmended operating conditions 

Supply vol tage, V CC 

HiAh-level output current, IOH 

Low·level output current, IOL 

Clock lrequency, 1 clock 

Width 01 clock pulse, tw(clockl (high or lowl (see Figure 11 

Data inputs A, B, C, 0 

Setup time, tsu (see Figure 11 Enable P or T 

Load 

Up/Down 

Hold time at any input with respact to clock, th (sae Figure 11 

Operlting 'r ... ir temperature, T A 

SN54LS668 
SN54LS669 

MIN NOM MAX 

4.5 5 5.5 

-400 

4 

0 25 

25 

20 

20 

25 

30 
0 

-55 125 

TEXAS INSTRUMENTS 
INCORPORATED 

poaT O""ICI: .ox .012 • DALI..A8. TlXA. nala 

7V 
7V 

_55°e to 125°e 
oOe to 700e 

-65°C to 150°C 

SN74LS668 
SN74LS669 UNIT 

MIN NOM MAX 

4.75 5 5.25 V 

-400 "A 
8 mA 

0 25 MHz 

25 ns 

20 

20 
ns 

25 

30 
0 ns 

0 70 ·c 
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TYPES SN54LS888, SN54LS889, SN74LS888, SN74LS669 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS 

.lectrical characteriltics over recommended operating frat-air temperature rlnge (unlill otharwill noted) 

INI4L8111 8N'4L8111 

PARAMETER TEST CONDITIONS' SN14LSII8 SN'4LSI18 UNIT 

MIN TVP; MAX MIN TVP; MAX 

VIH High-level Input voltll' 2 2 V 

VIL Low-level Input volt. 0.7 0.8 V 

VIK Input cllmp volt. VCC - MIN, II- -18mA 1.6 -1.11 V 

VOH High-level output vol~ 
VCC- MIN, VIH-2V, 

VIL - VIL miX, 10H - -400 "A 
2.6 3.4 2.7 3.4 V 

VCC- MIN, 
Ii0L - 4mA 0.26 0.4 0.26 0.4 

VOL Low-llvel output voltll' VIH-2V, V 

VIL - VIL mex IIOL- 8mA 0.36 0.6 

Input current A, 8, C, D, P, U/D 0.1 0.1 

II IIl111xlmum Clock, ;: VCC- MAX, VI - 7 V 0.1 0.1 mA 

Input volt. lolli 0.2 0.2 

A, B, C, D, P, U/D 20 20 

IIH 
Hlgh-IIVII 

Clock, T VCC- MAX, VI- 2.7V 20 20 "A Input curr.nt 
Lolli 40 40 

A, B, C, D, P, U/D -0.4 -0.4 

IlL 
Low-IIIIII 

Clock, T VCC - MAX, VI- 0.4 V -0.4 -0.4 mA 
Input current 

L.OId -0.8 -0.8 

lOS Short-cIrcuit output curr.nt' VCC- MAX -20 -100 -20 -100 rnA 

ICC Bupply curr.nt VCC- MAX, Se. NOli 2 20 34 20 34 rnA 

t'or oondltlon, .... own It MIN or MAX, u .. thl approprlltl v.lullP.elfl .. under recommanded op.rltlng condltlona. 
*AII typl •• 1 v.I ........ t VCC - S V, T A- 2S·C. 
I Not mora thin on' output .hould bl "orted.t. time, and dur.tlon of thl short-cIrcuit should not IXCeed ana .econd. 
NOTE 2: ICC I, m •• aured aft., applylne I momentary 4.5 V. thin ground, to thl clock Input with III othe, input,grounded and thl outttutl 

opln. 

swltching.characteriltics, Vee· 5 V, TA· 25°e 

PARAMETER' 
FROM TO 

!lNPUTI (OUTPUTI 
TEST CONDITIONS MIN TVP MAX UNIT 

fmlx 26 32 MHz 

tPL.H Clock 
Rippl. 28 40 n. 

tPHL. carry 
CL. - 16 pF, 

40 80 
tPL.H Any 18 27 

Clock 
Q 

RL. - 2 kO, n. 
tPHL 

8H Figu ... 21nd 3 
IS 27 

tPL.H Rlppl. 11 17 
En.bl. " n. 

tPHL car,y 28 41 
tPLHo' 

Up/Down 
Rlppl. 22 38 

tPHLo 28 
n. 

car,y 40 

• Imp _ MIKlm .. m clock f' ...... n.y 
.Lli • pro_ilion d.l.y tim., 10w.to·hllh.loViI outp .. t . 
• HL -pro","tlon d.lay tlmo, hllh·to-low·lo •• 1 o .. tp .. t. 

0,'0""10" deilY time from up/down to ,Ipp" car,y mutt bl m •• lured with th. counte, .t 11th., I minimum or. mlJllmum count. At tIM 
IOllc _I of the .. p/down Inp .. t I •• h.nlflCl, the ,Ipplo •• rry outp .. t will follow. If tho .o .. nt II mlnlm .. m (01, the ,Ippl ••• rry o .. tput 
,,_"lItlon will b.ln ph_. If the .o .. nt I. m.xlm .. m (I' 10' 'Lllee 0,111 fo, 'LSI" I, tho rlppl •• "'v output will b. out of ph .... 

TEXAS)NSTRUMENTS 
INCORPORATED 

~T CHtl"CI .OX .012 • DALLA., TIXAI 712.1:1 



CLDCK 
INPUT 

LOAD 
INPUT 

TYPES SN&4lSII., SN&4lS119, SN74lSII., SN74lS119 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS 

PARAMETER MEASUREMENT INFORMATION 
Ie- twlclockl --I 
I ~ twlclockl ---I 
I I I 3V 

\V~f lV~f \V~f iV~f \ FT' ~re~ ov 
I I r.: I,u ....J t-- I,u ~ I 

Iftti". "1111 I.- Ih -411 UnlCliv. "Itll ~ I 
~, I I I 3V 

-\V~f ! fvre~ ___ T! ________ J ___ ov 

I I 
t- I,u -1.- Ih -I 1 I 

DATA INPUTS---,I ~v-----~\t Vrof- - - - ~II - - - - - - - - ~II- - - 3 V 

A, B, C, Ind 0 ref ~ __________ ~ ____________________ ~ ______ OV 

I I 
.....t th -,...4 

I I I OV 

INABLI IS or 
INABLI f 

I I~ 

I ! l_V:f_ 3V , 
I,u --1 

i--+ Ih 
I 3V 
I 

UP/DOWN 
INPUT 

VOLTAGE WAVE FOAMS 
NOTEI: A. Thllnpul pul_ ,ro ,uppilid by ,,,nor,,o. h'vlng thl following chor,ctl.lllles: PAA < I MH., duty eye II < 110", Zout .. 110 II; 

t. < I II nl, tf < II nl, 
I, Vral-l,3V, 

FIGUAE 1-PULA WIDTHS, SETUP TIMES, HOLD TIMIS 

INAILEf 
INPUT 

\.. 3V 

!''''Vra_f _______________ ..,,(V., ______ -OV 

"I"'LE 
CA .... V 
OUTPUT 

j..-IPHL ---I Ie-- IPLH---eI 
I I 

-----__ , I I VOL 

\Vraf !V~f _ --VOH 

VOLTAGE WAVE fOAMS 
NOTEI: A. Thl Input ,"ulll II luppilld by , ,Inor"o. having thl lollowlng chl .. ctorllllc", PAA < I MHz, duty cycll < 110", Zout .. 110 0; 

t, " , I nl, tf < 8 nl. 
B. t'LH and tpHL from ,n,ble T Input to rlppll carry output .llUml that thl coun,., ",It thl ml.lmum count tQA and CD hllh 

10. 'LIIIIIB, ,II Q outpu," high 10. 'Llllllgi. 
C. Vrol· 1,3 V, 
D. P,op ... ,lo" dillY tlml from up/down to ripple c.rry mult bl m"lureei with ttle coun"r It .Ithe, • minimum ar • m.xlmum 

count. A,thl IOllc 'lVI' of thl up/down Input I, chlng,d, thl ripple Clrry output will follow. If the count I, minimum (0) the 
rlppll carry output tranlltlon will bl In ph'H, If thl count II maximum (I 10. 'LSII88, or 1510. 'LS88I1 thl rlppll carry 
output will be out of ph.H. 

FIGUAE 2-PAOPAGATION DELAY TIMES TO CAAAY OUTPUT 

TEXAS)NSTRUMENTS 
INCORPORATED 

~O'T O"ICI .OX IOU • DALLAl, T.XAI 71111 
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TYPES SN54LS868, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 

CLOCK 
INPUT 

PARAMETER MEASUREMENT INFORMATION 

I..'W(CIOCkl..! 

I 1 

--""I 

~'PLH 
I (measure al In+11 

1 

.. '. __ .~' -tpH L 

; tmeasure at tn+21 

OUTPUT ~ 
OA ___ .;...,.,T Vraf 

I 

'iVrof / I 
1 ~$J----'. 
~~--.*I-IPHL ~I.-_.~I-IPLH 
1 1 (measure ., In+41 1 (measure., In+21 

3V 

I 
1 ,-------------------- VOH 

~j 1"::.' _______ VO>. 

OUTPUT 

°B 

OUTPUT 

°c 

OUTPUT 
00 

RIPPLE 
CARRY 

OUTPUT 

.. 1. __ .... ,- 'pHL 

I I (measure ., In+81 
1 

1"1.--.*1- 'pLH 
I (measure at tn+4' 

~~S __ ~--~~f- __ _ 
- - - VOL 

"'1.0--_ ..... 1- IPHL t'1.--".It- 'PLH 
I (measure at In+l0 (measure at tntSI 

1 or 'n+161 'X V~:~ NOle BI I VOH 

~,\s ________ ~lV~f ______ VOL 

"'1.0--_ ..... 1- IpLH 
I 

UP-COUNT VOL TAGE WAVEFORMS 

NOTES: A. The input put .... r •• u~plied bV. generator having the following characteristics: PRR ~ 1 MHz, duty cycle ~ 50%. Zout AIr 60 n. 
t, <. 15 nl, t1';;; 6 nl, Varv PRR to mealur. 1max' 

B. Outputl QD and carry .r .... ted at t n +l0 for the "LS668. and at t n +16 for the 'LS669. where tn i. the bit-time when all outputt 
.r. low, 

C. Vr.f - 1.3 v. 

FIGURE 3-PROPAGATION DELAY TIMES FROM CLOCK 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OF'JI'lce eo)( 1012 • O ... LL ..... TEX .... 75222 



TO BE 
ANNOUNCED 

TYPES SN54LS673. SN54LS674. SN74LS673. SN74LS674 
16-BIT SHIFT REGISTERS 

'LS673 

• 16-Bit Serial-In, Serial-Out Shift 
Register with 16-Bit Parallel-Out 
Storage Register 

• Performs Serial-to-Parallel 
Conversion 

'LS674 

• 16-Bit Parallel-In, Serial-Out 
Shift Register 

• Performs Parallel-to-8erial 
Conversion 

description 

SN54LS673,SN74lS673 

The 'LS673 is a 16-bit shift register and a 16-bit 
storage register in a single 24-pin package. A three
state input/output (I/O) port to the shift register 
allows serial entry and/or reading of data. The storage 
register is connected in a parallel data loop with the 
shift register and may be asynchronously cleared by 
taking the clear input low. The storage register may 
be parallel loaded with shift-register data to provide 
shift-register status via the parallel outputs. The shift 
register can be parallel loaded with the storage
register data upon command. 

A high logic level at the chip select (CS) input 
disables both the shift-register clock and the storage
register clock and places the data I/O in the high
impedance state. The storage-clear function is not 
disabled by the chip select. 

NOVEMBER 1977 

SN64LSII73 ••• J OR W PACKAGE 
SN74LS673 ••• J OR N PACKAGE 

CTOPVIEW) 

STORAGE. REGISTER OUTPUTS 
A 

CHIP 1M READ/STORESTOAE DATA YO Y1 V2 V3 V4 GNU 
SELECT CLOCK: WRITE CLR ell: I/O ~ 

srOFILAGE REGISTER OUTPUTS 

logic: see function table 

SN64LS674 ••• J OR W PACKAGE 
SN74LSII74 ••• J OR N PACKAG E 

CTOPVIEW) 

PARALLEL INPUTS . 

logic: see function table· 

NC-No internal connection 

Caution must be exercised to prevent false clocking of either the shift register or the storage register via the chip select, 
input. The shift clock should be low during the low-to-high transition of chip select and the storage clock should be low 
during the high-to-Iow transition of chip select. 

SN54LS674,SN74lS674 

The 'LS674 is a 16-bit parallel-in, serial-out shift register. A three-state input/outPUt (I/O) port provides access for 
entering serial data or reading the shift-register word in a recirculating loop. 

The device has four basic modes of operation: 

1) Hold (do nothing) 
2) Write (serially via input/output) 
3) Read (serially) 
4) Load (parallel via data inputs) 

Low-to-high-Ievel changes at the chip select input should be made only when the clock input is low to prevent false 
clocking. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

functional block diagrams 

'LS673 

SN54LS673,SN74LS673 

16 

Ill" 

1/0 
(6) 

(7·11,13-23) 
PO·P1S ao.Q15t---r--1~-t 00·01S YO·Y1S ......... ....,o£--

SHIFT .::(2::.) ___ ..... _+~H 
CLOCK 

STORE 
CLOCK 

STORE 
CLEAR 

'LS674 

16 

CK 

SER IN 

IS-BIT SHIFT REGISTER 

SN64LS674,SN74LS674 

PO-PIS 

(7· n, 13-23) 

16 

PO-PIS 

CK .:;(2;.:.) ___ -+_-+--1 CK 

IS-BIT SHIFT REGISTER 

CK 

CLR 

>_ .... ...;(6....;.)_1/0 

16 VO-Vl11 

16·BIT 
STORAGE 
REGISTER 

·When Pi 1,low, c:t.t. Ill1Vnchronoully per. lie' !Gllded Into the thlft ,egl .. ,. from 'the 16 P Inputa and no IhlftlnSi tIIkH plec •. 

TEXAS INSTRUMENTS 
INCORPORATED 

~O.T o~~lce .OX 8012 • DALLA., TIX .... 75222 



TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 

'LS673 FUNCTION TABLE 

INPUTS SERIAL 

CHIP SHIFT REG STORAGE I/O OPERATION 

SELECT R/W CLOCK CLEAR CLOCK PORT 

X L X L X Z L input to ST eLR clears 

H X X L X Z Storage registers; I/O d_nds 

L H X L X 015 on CS and RtW. 

H X X X X Z No shifting or loading 

L L + X X Z Shift and write (load) 

L H + X L 014n Shift and read 

L H + L H L Reload shift register from 

L H + H H Y15n storage, no shifting 

L L X H t Z Load storage from shift register 

'LS674 FUNCTION TABLE 

INPUTS I/O 
OPERATION 

CS R/W MODE CLOCK PORT 

H X X X Z Do nothing 

L L X + Z Shift and write (serial loed) 

H - h iSh level «steady state) 

L - low level (steady ltate) 

L 

L 

t - tranlition from low to high lave' 
" - transition from high to low leve' 

H 

H 

X - irrelevant (any Input including tran.ltlons) 

Z. high impedance, 1/0 In Input mode 

L + 014n Sh ift and reed 

H + P15 Parallel load 

014" - content of 14th bit of the shift register bafor. the mOlt recent .J. transition of the clock. 

Q15:E present content of 15th bit of the shift regilter 

Y16n - content of the 15th bit of the.torage regilter before the most recent.J. tran,itlon of the clock. 

P16 c 'eve' of input P16 

lChematics of inputs and outputs 

EQUIVALENT OF SERIAL I/O EQUIVALENT OF TYPICAL OF I/O OUTPUTS 
AND PARALLEL INPUTS OTHER INPUTS 

Vec 
Vee Vee 

Req 20 kG NOM 

INPUT ... INPUT ... 
W' I W 

UTPUT 

~r ~~ ~r 
, 

~~ 
, 

" Il 

TEXAS)NSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • D ... LL ..... TEX .... 75222 

TYPICAL OF YO THRU Y1S 
OUTPUTS ('LS873 ONLY) 

Vee 

OUTPUT 
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TO BE 
ANNOUNCED 

TYPES SN54LS&81, SN74LS811 
4-BIT PARALLEL BINARY ACCUMULATORS 

NOVEMBER 

SN54LS681 ••• J PACKAGE 
SN74LS681 ..• J OR N PACKAGE 

{TOP VIEW) 

• Full 4-Bit Binary Accumulator in a 
Single 20-Pin Package 

• Contains Two Synchronous Registers: 
Word A 
Word B Shift/Accumulator 

• 16 Arithmetic Operations Including 
B Minus A and A Minus B 

• 16 Logic-Mode Operations 

• 

• 

Expandable to Handle N-Bit Words 
with Full Carry Look-Ahead 

Bus Driving I/O Ports CLOCK ~ Ll/Rc 

REGISTER SELECT 

logic: see function tables 

C .. 4 GNO 

description 

These low-power Schottky Ie's integrate a high-speed arithmetic logic unit (ALU) complete with word A and word B 
registers on a single chip. The ALU performs 16 arithmetic and 16 logic functions (see Tables 1 and 2). Full carry 
look-ahead is provided for fast carry of four-bit words. The carry input (en) and propagate and generate outputs (P and 
G) are provided for direct use with SN54S182/SN74S182 carry look·ahead generators for optimum performance with 
longer words. 

The A and B registers are controlled by three inputs (RSO, RS1, and RS2). These pins define eight distinct register 
modes (see Table 3). The A register is a simple storage register while the B register is a combination storage/shift/ 
accumulator register. The contents of the A and B registers provide the A and B words for the ALU. 

Four I/O ports (I/O 0 thru I/O 3) are provided for parallel loading of word A and/or word B into their respective 
registers. These same ports also serve as bus driving outputs for the ALU/accumulator results (Fj)' Two additional I/O 
ports (RI/LO and LI/RO) are provided to allow expansion of the accumulator for words greater than four bits in 
length. 

The A or B register can be parallel loaded from the four I/O ports. The B register can also be parallel loaded from the 
ALU as an accumulator register and in addition, the B register can be serially loaded from either the RI/LO or the 
Ll/RO ports. 

The SN54LS6B1 will be characterized for operation over the full military temperature range from _55°C to 12SoC. 
The SN74LS681 will be characterized for operation from O°C to 70oe. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



-,'; 

;'t. 

TYPES SN54LS68'. SN74LS88' 
4-BIT PARALLEL BINARY ACCUMULATORS 

~'\.~------------------------------------kJ'~_: t 

~"functionel block diagram 

I/O 3 
1/02 
I/O 1 
1/00 

(11) 
(12) 
(13) 

~ 
~~ 

A3 
A2 

A1 

CVK QA3 

A OA2 

REGISTER OA1 

CLOCK Cn+4 

(11 (8) 

I I 
r--~ 

A3 F3 F2 F1 FO Cn+4 

r-- A2 

r-- A1 
~ AO QAO r--~ AO o-ill-, 

ARITHMETIC 
LOGIC UNIT ol!!-

LI/RO 
(6) 

~ lI/RO ci< (ALU) 

~ B3 OB3 - ~ 
83 

82 BSHIFT OB2 - B2 

------
B1 REGISTER B01 - ~ 

81 

BO aBO - 80 
(19) 

RI/LO M Cn RI/LO 

1 , f 
I REGISTER II 3-STATE I CONTROL CONTROL 

I 

(2) (3) 1(4) (16) (17) 18) (15) (6) 

RS2 RS1 RSO AS2 AS1 ASO MODE Cn 

lChematics of inputs and outputs 

EQUIVALENT OF CLOCK INPUT 

Va;----:'~::-9--

INPUT-+ ...... _-4 

EQUIVALENT OF 
OTHER INPUTS 

VCC--........ --

INPUT-.;t-.... - ........ w 

Cn: Req = 3.6 kfl NOM 
All Others: Req = 18 kfl NOM 

TYPICAL OF Cn+4 
AND ALL 110 OUTPUTS 

----+--VCC 

'-t .... -OUTPUT 

Cn+4: Req = 120 fI NOM 
I/O: Req = 100 fI NOM 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OPf"'CI! eox sou • DALLA.. nXA8 7Bzza 

TYPICAL OF LIIAO 
AND R IILO OUTPUTS 

31 



40 

TYPES SN&4LS881, SN74LS881 
4-BIT PARALLEL BINARY ACCUMULATORS 

FUNCTION TABLES 

TABLE' - ARITHMETIC FUNCTIONS 

Mode Control 1M) - Low 

TAILE Z - LOGIC FUNCTIONS 

Mode Control 1M) - Hith 

ALU ACTIVE·HIGH DATA ALU ACTIVE·HIGH DATA 
SELECTION Cn-H Cn - L SELECTION Cn - H Cn - L 

A82 AS' ABO Iwlth carry) Ino carry) AlZ AS' ABO Iwlth carrv) Ino carrv) 
L L L FJ - L FJ - H L L L FO - H. F 1 - F2 - F3 - L FJ - L 
L L H F -S MINUS A F - a MINUS A MINUS 1 

L H L F -A MINUS S F - A MINUS a MINUS 1 
L L H FJ - AJ e aJ PLUS 1 FJ-AJ: I, 
L H L FJ - AjTij PLUS 1 ",-A, I, 

L H H F - A PLUS a PLUS 1 F - A PLUS a L H H FJ - L F,- H 
H L L F - a PLUS 1 FJ - aJ 
H L H F -I PLUS 1 FJ -IJ 

H L L FJ - AJa, PLUS 1 F,-AJa, 
H L H FJ - 'Aj'+Ij PLUS 1 FJ -Aj+Ij 

H H L F - A PLUS 1 FJ - AJ 
H H H F - A PLUS 1 FJ-~J 

H H L FJ - AjIj PLUS 1 F,- AjIj 
H H H FI - Al + al PLUS 1 FI - AI + al 

TAILI3 1II0IITIli 'UNCTIONI -
INI'UTlII'OIiI L TO H CLOCK TIiANIITION INTlIINAL OUTPUTI Ani II L TO H CLOCK TIIANIITION 

'UNCTION 
IIIOIITIII 

IILICTION 
1112 III' 1110 LIIIIO 

ACCUM L L L 

"-0/00 B L L H 
LEFT 
SHIFT L H L 
LOGICAL 
LEFT 
SHIFT L H H 

ARITH 
RIOHT 
SHIFT H L L 
LOGICAL 

RIGHT 
SHIFT H L H 

A"ITH 
HOLD H H L 
LOAn A H H H 

1:4 - high levellltHdy Itlte) 
L - low level ( .... dy .. ete) 

Z 

II 

II 

013 

082 

Z 

Z 

Z - high Impedinee (output 01f) 

OATA INI'UTI 

1103 1/02 I/O , 1/00 
F3 F2 F, FO 
b3 b2 b' be 

F3 F2 F, FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 F2 Fl FO 

F3 '2 F, FO 

03 02 .1 00 

A IIlallTIIi IIN.,T IIlallTIII 

IIIILO OA:I CIA2 010' OAO 11110 011 012 01' 010 IIIILO 
Z OA30 01020 OA'O 01000 Z F3n F2n "n FOn Z 

Z O/03n 0102. OA'. OAOo Z b3 b2 b be 

aBO 01030 01020 OA'O OAOo II II OB3n OUn OB'n Ol'n 

aBO OA30 01020 OA 10 OAOo II OB3n " OB2n Ol'n OB'n 

.1 OA30 DA20 OA'O OAOo OB2n OB2n OB'n OBOn .1 .1 

.1 OA30 OA20 OA10 OAOo Ol'n Ol3n Ol'n OIOn .1 .1 

Z DA30 OA20 DA10 DAOo Z 0130 0120 01' 0 0100 z 
Z 03 .2 ., 00 z on. 012ft Oil. 0_ Z 

.0 ••• 13, bO ••• b3 - thl IlvI' of n •• dv .. ltetl condition It 1/0 0 thru 1/03, r.IPlcttvlly end Intended II A or B Input dltl 
FO ••• F3 -Intlrn.l AL.U r •• ultl 

ALU 

PI PI " PO 
F3 '2 F, '0 
Z Z Z Z 

F3 F2 " FO 

F3 F2 F, PO 

F3 F2 " FO 

PI '2 " FO 

'30 '20 "0 'l1li 
Z z_ --'- --'-

QAOO .•• aBOo ' FDa", • F30 - thl 'ivil of QAO thru QB3 Ind FO thru F3, ,ftPlctlvlly. before the Indicated n •• dy-ttltl Input condltlonl W.' 
.. tebllohed 

QADn •• ,Q83" - thl Ilvll of QAO thru QB3 b"or. thl mo.t r.cent t tr.nlltlon of th. clock 
rl, 11- the l.v.1 of ttudy .. ,Ut. condltlon,.t RI/LO or L.I/RO, rlap.ctlv.ly 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
TO BE SYNCHRONOUS COUNTERS/REGISTERS 
ANNOUNCED WITH MULTIPLEXED 3-STATE OUTPUTS 

NOVEMBER '1177 

• Replaces One SN54LS160/SN74LS160, 
'LS161, 'LS162, or 'LS163, One 'LS175, 
and One 'LS257A in Some Applications 

8NII4LS880 THRU 8NII4LS883 •••• J PACKAGE 
8N74L8880 THRU 8N74L8I83 •••• J OR N PACKAGE 

(TOP VIEWI 

• Synchronously Presetteble 

• 3-State Outputs Drive Bus Lines Directly 

• 'LS690 ••• Decade Counter, Direct Clear 

• 'LS691 ••. Binary Counter, Direct Clear 

• 'LS692 ••• Dacade Countar, Synchronous 
Claar 

• 'LS893 ••• Binary Counter, Synchronous 
Claar 

COUNT." COUNTI" It • C D INAILI 11110 lIT· 1II10tlT· ON 
eLI." CI.OCK ~ , CL\~" eLIAIC 

10110: •• dllcrlptlon 

.. Iption 

The .. low·power Schottky LSI devices incorporete synchronous counters. four·bit O·type reglsterl. and quadruple 
two·line to one·line multiplexers with three·stete outputs in a single 20'pin peckage. The counters cen be pre .. t via the 
data inputs end heve eneble Pend eneble T inpuu and e ripple·cerry output for easy expansion. 

The register/counter input. R/C, .. Iects the counter or register data for the four three·state outputs. OA. OB. Oe. and 
00. These outpuU are rated at 12 miliamperes and 24 millamperes for good bus·driving performance. 

Individual clock and clear inputs are provided for both the counter and the latch. Both clock inputs are positive·edge 
triggered. 

functional block diagram 

CLEAR 

CLOCK 
':===::::;;::========:r=====1~(1:8) RIPPLE.cARRY ~ OUTPUT (18) OA 

... BIT 
SYNCHRONOUS 

COUNTER 

.... IT 
O·TYPE 

REGISTER 
RCK..:.19;.:,) _____________ -I> CLOCK 

RCLR 18) CLEAR 

3-STATE 
OUAORUPLE 

HINE TO 
HINE 

MULTIPLEXER 

IIIGIITER/COUNTER..:,I':..:.':...) _____________________ ---J 

SELECT RiC 

TEXAS INSTRUMENTS 
INCORPORATED 

POST O","ICI! .ox SOU • DALLA., T.XAa 7saaa 

(17) OB 

l1e) Dc 

"5) 00 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS611'1J 
TO BE SYNCHRONOUS UP/DOWN COUNTERS/REGISTERS::~ 
ANNOUNCED WITH MULTIPLEXED 3-STATE OUTPUTS 

NOVEMBER 1977 

• Replaces One SN54LS168A/SN74LS168A 
or 'LS169A, One 'LS175, and One 'LS257A 
in Some Applications 

SN54LS896 THRU SN54LS699, , ,. J PACKAGE 
SN74LS896 THRU SN74LS699 •••• J OR N PACKAGE 

(TOPVIEWI 

• Synchronously Presettable 

• 
• 

3·State Outputs Drive Bus Lines Directly 

'LS696 , , , Decade Counter, Direct Clear 

~':~~. ,~_3~_'_T_' OU .... l1'U_TS __ " ENABLE OUTPUT RJC 
Vee OUTPUT 0" Qo l' LOAD CONTROL .LEer 

• 'LS697", Binary Counter, Direct Clear 

• 'LS698", Decade Counter, Synchronous Clear 

• 'LS699", Binary Counter, Synchronous Clear 

CCK ACK 

UPI COUNTER A 8 C 0 ENABLE COUNTER REGIST· GND 
DOWN CLOCK "-v-" ' CLEAR ER 

DATA INPUTS CLOCK 

(Ollie: see description 

description 

These low-power Schottky LSI devices incorporate synchronous up/down counters, four-bit Ootype registers, and 
quadruple two-line to one-line multiplexers with three-state outputs in a single 20-pin package. The counters can be 
preset via the data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion_ 

When the up/down input, U/O, is high, the counter counts up; when low, it counts down_ 

The register/counter input, R/C, selects the counter or register data for the four three-state outputs, oA, oB, OC, and 
aD. These outputs are rated at 12 milliamperes and 24 milliamperes for good bus-driving performance_ 

Individual positive-i!dge-triggerad clocks are provided for both the up/down counter and the latch. The counter is also 
equipped with an active-low clear pin_ 

functional block diagram 

~====;=========::r=====1--,1='91 RIPI'LE-CARRY I- OUTPUT 

4-81T 
SYNCHRONOUS 

COUNTER 

lMfj"-��.;..� ___ ---' 

4-8IT 
D-TYPE 

REGISTER 

RCK..!19::,:1-----------__ -d> CLOCK 

3-STATE 
OUADRUPLE 

2-LlNE TO 
I-LINE 

MULTIPLEXER 

REG~~~R~~~TER..!II~I~I-----------------------~ 
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Revisions to The TTL Data Book for Design Engineers, Second Edition 

This section contains new information and corrections for device specifications in the "Data Book" divided into two 
parts as shown below. 

Revisions to the First Printing . . . . . . . . . . . . . . . . . 
Provides new data and changes for the first printing only. These changes have been 
included in the second printing. 

pages 44 th ru 55 

Revisions to the First and Second Printings . . . . . . . . . . . .. ..... page 56 
Provides new data and changes that apply to both the first and second printings. 

The reader should check the Important Notices on the back of the title page to determine the status of his data book. 
Second printing copies are identified by the statement "Second printing" below the copyright notice. All others are first 
printing. 
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REVISIONS TO THE FIRST PRINTING 

PAGE LOCATION CHANGE 

1·3 Alphanumeric Index 1. Sev .. 11 tVpal have updatld speciflcationl. Add lufflx A to tho tvpa number.lllt1d below. 

thru 1·8 'LS73 'LSl13 'LS385 

'LS76 'LSl14 'LS386 

'LS78 'LS125 'LS387 

'LS107 'LS126 'LS388 

'LSl12 

2. Add It tha Ind of thl index: 

TIM9908 7-448 7-448 

1-9 thru Functional Index 1. Add luffix A to tvpa numbers lillld above. For _ibll changel in lliection data, _ 

1·28 and and Sllection Guide individual data sheet reviaion., 

partiaUv 2. Aemove • (indicating new productll from tvpa numbers lillad below. Thall a .. now 

.. paltad lIandard devices. Thil aloo appllel to dale sheall . 

7·3 thru 'LS147 'LS245t SN74LS382t 
7·14 'LSl48 'LS275 'LS373 

'LS183 'LS295B 'LS374 

'S226 'LS348t 'LS395A 

t Appears twica in index. 

54 Absolute maximum Change "High·level voltege applied to a disablod 3,sIeto output" from VCC or 7 V to 5.5 V, for ell 

ratings excapt Serlel 54U74L. Seri .. 54L/74L h .. no specification. 

5-6 thru Pin _Ignment Add lufflx A to I8me tvpa numbers alln Alphanumeric Index. 

f>.77 drawings 

f>.32 107 Olletl "MASTEA-SLA VE" from title. Add function table for' LSl 07 A like that for' LS73A 

on pegef>.22. 

f>.45 168 and 170 Change SN74S168 (J, WI to SN74S168 (J, NI and SN74170 (J, W) to SN74170 (J, N) 

5·50 192 Change SN74192 (J, Nlaecond lin. to SN74L192 (J, N) 

f>.55 241 AI~.bel pin 17 to bl 2A4. 

243 Change SN54243 (J, WI SN74243 (J, N) to SN54LS243 (J, WI SN74LS243 (J, NI 

5·58 266 AI·lebel pin _ignmant drawing allhown below. 

pin 4 2Y pin 8 3A 

pin 5 2A pin 9 3B 

pin 6 2B pin 10 3Y 

5-62 287 Change from SN74S287 (J, W) to SN74S287 (J, NI 

288 Change from SN74S288 (J, W) to SN74S288 (J, NI 

289 Change from SN74S288 (J, W) to SN74S289 (J, N) 

5-64 299 1. Ae-llbel pin 9 connection "CLEAA" two pllCll, 

2. Ae-Iabel pin 12 connection "c LOC K" two pllCll. 

6-25 Switching characteristics: Change tall condition from A L • 667 n to A L - 133 n 
'38 
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REVISIONS TO THE FIRST PRINTING 

LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

6-33 'LS125, 'LS126 Add suffix A to type numbers two places. 

Recommended operating Change IOL max limits: from to 

conditions: 54 FAMILY SmA 12mA 

'LS125A, 'LS126A 74 FAMILY 16mA 24mA 

Electrical characteristics: Change test condition for VOL for Series 74LS from IOL = S mA to IOl = 12 mAo 

'LS125A, 'lS126A 

6-34 'lS125, 'lS126 Add suffix A to type numbers thr .. places each. 

Switching characteristics:· 1. Change SN54LS/74LS test conditions to be 

'lS125A, 'LSl26A 

Cl = 45 pF, 

Al=667,n 

CL=5pF, 

RL = 667,n 

2. Change note to read "# Load circuit and voltage waveforms are shown on pages 3·10 

and 3·11." 

6-36 Schematic: 'LS125 Add suffix A to type number end odd "c INPUT" to unlebeled inPlJt et left. 

Schematic: 'LS126 Add suffix A to type number and change "G INPUT" to "C INPUT." 

6-36 'lS365, 'lS366 Add suffix A to type numbers two places. 
'LS367, 'lS368 

Recommended operating Change IOl maximum limits: from to 
conditions: SN54 FAMilY SmA 12mA 
'LS365A thru 'LS368A SN74 FAMilY 16mA 24mA 

Electrical characteristics: Change VOL test conditions to be: I VCC=MIN, I IOl - MAX I 'LS365A thru 'LS368A VIH = 2 V, 

VIL = VIL max I IOL = 12 rnA I 

6-37 'lS365, 'LS366 Add suffix A to type numbers. 
'LS367, 'LS368 

Schematics: tA is 6OO,n for the control section associated with (;1 and 9OO,n for the control section 

'367A, '368A associated with (32. 

Switching characteristics: Change SN54lS/74lS test conditions: 

'LS365A thru 'lS36SA 

CL=45pF, 

AL =667,n 

Cl-5pF, 

AL· 667,n 

6-38 'LS365, 'LS366 Add suffix A to type numbers. 

'LS367, 'LS368 
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REVISIONS TO THE FIRST PRINTING 

PAGE 
LOCATION: 

AFFECTED TYPES 
CHANGE 

6-40 Electrical characteristics: 1. Change IX maximum limit for SN7423 from -3.5 mA to -3.S mAo 

'23, '50, '53 2. Change VOL test conditions: from to 

(SN54'): RXX = 13Sn RXX=" 

(SN74'): RXX = 130n RXX·" 

3. Add note .... RXX equals 114 n for SN5423, 138 n for SN5450 and SN5453, 105 n for 

sN7423, and 130 fl for sN7450 and sN7453." 

6-43 Electrical characteristics: Change test condition for VXX(on) from IX = 3.5 mA to IX = 3.S mAo 

sN7460 

6-56 'Ls73, 'Lsl07, 'Ls113 1. Add suffix A to type numbers two places. 

'Ls76, 'Ls112, 2. Change ICC maximum limit from 8 rnA to 6 rnA in first, third, and fourth columns only. 

'Ls78, 'Ls114 

6-57 'Ls73, 'LS76, 'LS7S, 1. Add suffix A to the type numbers in the switching characteristics table, the functional 

'Lsl07, 'Ls112, block diagram, and the block diagram caption. 

'Ls113, 'Ls114 2. Change switching characteristics: from to 

tPLH tvpical 11 ns 15 ns 

tpHL maximum 30 ns 20 ns 
3. Change schematics os shown below. 

'LS73A, 'LS76A, 'LS78A, 'LS112A, 'LS113A, 'LS114A 

EQUIVALENT OF TYPICALOF 
EACH INPUT ALL OUTPUTS 

VCC -- VCC 

.. t Req 

120n 
NOM 

INPUT -- --~ 
i' OUTPUT ;; , 

IlL MAX Req NOM --LL: 
-0.4mA 17 kfl 

-O.SmA S.25 kfl 

-1.6mA 4.1 kfl I'. 

6-61 Switching characteristics: 1. Label existing limits column for '279. 

'279, 'Ls279 2. Add new column shown: 'LS279 

MIN TYP MAX 

12 22 

13 21 

15 27 

6-69 Equivalent input: Delete "25 kfl NOM" and replace with "Req". 

'Ls221 

46 TEXAS INSTRUMENTS 
INCORPORATED 

POST OF~'CE 80X $012 • DALLAS. TEXAS 75222 



REVISIONS TO THE FIRST PRINTING 

PAGE 
LOCATION: 

AFFECTED TYPES 
CHANGE 

8-71 Recommended 
operating conditions: 

Change "Output duty cycle" maximum limits for RT • 2 k11 from 67% to 50%. 

'LS221 

Electricil cherecterlltlcs: Change IlL maximum limit for Input B from -0.4 mA to -0.8 mAo 

'LS221 

8-83 'LS241, 'S241 Rllabel pin 17 "2A4" in pin lulgnmant drlwing. 

8-84 Ellctrlcal chlrlctlrlltlct: 1. Chlnge VOH tilt condition. to be: VCC· MIN, VIH·2V, 

'LS240, 'LS241 , I VIL· VIL miX, 10H· -3mA 

'LS244 VCC· MIN, VIH· 2 V, 

VIL· 0.5 V, 10H· MAX 

2. Chlnge lOS minimum limit Irom -50 mA to -40 mA two 1'1101 •. 

Mil Ellctrlcal chlracterl.tlc.: Add I.t olll.t condition. Ind IImlta for VOH Ind libellxl.tlng condition. I •• hown bllow. 
SN74S240,SN74S241 

MIN TVP MAX MIN TVP MAX UNIT 

SN74S' 
VCC· MIN, 

VIL - 0.8 V, 

VIH· 2 V, 

10H--l mA 
2.7 2.7 

SNII4S' and VCC· MIN, VIH - 2 V, 2.4 3.4 2.4 3.4 V 
SN74S' VIL· O.B V, IOH· -3mA 
SN64S'Ind VCC- MIN, VIH - 2 V, 

2 2 
SN74S' VIL - 0.6 V, 10H· MAX 

M8 Electrical cherecteri.tlc.: 1. Cheng. IOZH maximum limit from 20 ~A to 40 IJ.A two plec ••. 

'LS242, 'LS~43 2. Add ... t of t •• t condition. end limits for II ••• how" below. 

MIN TVP MAX MIN TVP MAX UNIT 

IAorB I I VI·6,6V I 0.1 0.1 I I 
GAB or GBA I VCC • MAX I VI. 7 V I 0.1 I 0.1 I mA 

3. Change lOS minimum limit fram -150 rnA to -40 rnA two plec ••• 

8-98 Figure la, Note B: Olletl the parenthltlc .tltlmant raglrdlng .... Iltor vllu .. Ind Idd thl tebll below. 
Expandible gill. 

RESISTANCE VALUE TABLE 
SN6423 11411 

SN6460, SN6463 138 11 
SN7423 10611 
SN7460, SN7463 13011 
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REVISIONS TO THE FIRST PRINTING 

LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

'LS90, 'LS92, 'LS93 Ooloto Schottky diodo in parollol with 
'LS90, 'LS92, 'LS93 

7·74 

input transistor. 
EQUIVALENT OF A AND B INPUTS 

VCC 
A1 A2 A3 

,'* l' 
INPUT "\...L! ---

~~ , 
~~ 

NOMINAL VALUES 

INPUT A1 A2 A3 

A 10 kSl 10 kSl 10 kSl 

B ('LS90, 'LS92) 6.7 kSl 6.7 kSl 5kSl 

B ('LS93) 15 kSl 15 kSl 10 kSl 

7·78 Electrical characteristics: 1. Change I,L "output current" to "input current", 
'LS90, 'LS92 2. Chongo note to be ". QA outputs are te"ed .. ," 

7·79 Electrical ch,racteristicI: Chongo II L "output current" to "input current", 
'LS93 

7·100 Recommended operating Chango "wiGth of clock pulse, tw(clock)" minimum limit from 35 ns to 20 ns, 
condition.: 'LS96 

7·123 Description: Delete tho last IIntenOl of tho fourth paragraph undor description, "Simultaneous 
'LS124, 'S124 operation ... not recommended." 

7·155 Electrical characteristics: Chango SN54LS', SN74LS' maximum VOH limits to minimum limit., 
'LS147, 'LS148 

Switching characteristics: Chango 'LS147limiti column to be: MIN TYP MAX 
'LS147 12 18 

12 18 
21 33 
15 23 

Switching characteristics: Chango 'LS148 limits column to be: MIN TYP MAX 
'LS148 14 18 

15 25 
20 36 
16 29 

7 18 
25 40 
35 55 
9 21 

16 25 
12 25 
12 17 
14 36 
12 21 
23 35 
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REVISIONS TO THE FIRST PRINTING 

LOCATION: 
CHANGE PAGE 

AFFECTEO TYPES 

7·177 Electrical characteristics: Change VIK test conditions from II ~ -12 mA to II = -8 mAo 

'155 

7·179 Electrical characteristics: Change V I K test conditions from II ~ -12 mA to II ~ -8 mA, 

'156 

7·181 Pin assignment Add inversion indicator for output 4Y. 

drawing: 

'LSI58, 'S158 

12 -- ---- --

-- ---
4Y 

7·187 Electrical characteristics: 1. Change Note 2 to read "ICC is measured with all outputs open", 
'S157, 'SI58 2. Change ICC test conditions and limits columns to be: 

MIN TYP MAX MIN TYP MAX UNIT 

VCC ~ MAX, All inputs at 4.5 V, 

See Note 2 
50 78 39 61 

VCC ~ MAX, A Inputs at 4.5 V, 
mA 

B, G, S Inputs at 0 V, See Note 2 
81 

7·190 Description: Change third and fourth sentences of second paragraph to read: "Low-tfHIigh transitions 

'160 thru '163, at the load input of the '160 thru '163 should be avoided when the clock is low if the 

'LS160A thru 'LS163A, enable inputs are high at or before the transition. This restriction is not applicable to the 

'S162, 'S163 'LS160A thru 'LS163A or 'S162 or 'SI63." 

7·200 Equivalent schematic Add a 20-k!l resistor between VCC and Input for all inputs except clock and load. 

of each input: Clock and load inputs have no such resistor. 

'S162, 'S163 

7·219 Notes: '166 1. Change present Note 2 to Note 3. 

2. Add new Note 2: An SN54166 in the W package operating at free·air temperatures above 

113°C requires a heat sink that provides a thermal resistance from case to free air, ROCA, 

of not more than 48°CIW. 

Absolute maximum Add "(see Note 2)" to "Operating free ... ir temperature range: SN54166." 

ratings: SN54166 

Recommended ope~ating Add "bee Note 2)" to "Operating free~ir temperature range, T A." 
conditions: SN54166 

Electrical characteristics: 1. Change ICC test condition from "See Note 2" to "See Note 3." 
'166 2. Change ICC values 8S shown: MIN TYP MAX MIN TYP MAX 

I 90 127 I 90 127 I 
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REVISIONS TO THE FIRST PRINTING 

LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

7-220 Electrical characteristics: Change "Nota 2" to "Note 3" for ICC test conditions and in notes_ 

'LS166 

7-227 Block Diagram: 'LS169A Changa the AND gat. for Ripple Carry output, Pin 15, to • NAND gata_ 

7-233 Equivalent schematic Add a 20-kn resistor between VCC and the Input for Load input only_ All other inputs hava no 

of 8ach input: such rasiltor. 

'S168, 'S169 

7-286 Typical application Change" '181 or 'S182" to" '182 or 'S182"_ 

data: '182, 'S182 

7-288 Electrical characteristics: 1_ Add ICCH maximum limit of 66 mA_ 

'Hl83 2_ Change Note 4 " __ , and all output. at 4_5 V" to ", _ , and all inputs at 4,5 V", 

7-289 Note 4: 'LS183 Change Note 4 ", , ,end all outputs at 4_5 V," to ", , ,end ell inputs at 4,5 V", 

Switching charecteristics: Change limits column to be: MIN TVP MAXi 
'LS183 9 15 I 

20 33 

7-302 Recommended operating Change minimum limit for "Count enable time, 'enable" from 20 ns to 40 ns two pleoss, 

conditions: 'LS190, 

'LS191 

7-306 Description: '192, '193, Change" ... count~own input" in the nlxt-to-lal1 line to ", .. count-up input". 

'L 192, 'L 193, 'LS192, 

'LS193 

7-313 Recommended operating Add parameter "Clear inactive-rtate .tup tima, tsu" with minimum limit of 40 ns for SN54LS' 

condition.: 'LS192, and SN74LS'_ 

'LS193 

Switching characteristics: Change IIml,. column to be: MIN TYP MAX 

'LS142, 'LS143 25 32 

17 26 

18 24 

16 24 

15 24 

27 38 

30 47 

24 40 

25 40 

23 35 

7-332 Recommanded operating Chenge "Pul. Width, tw" Clock-l input minimum limit from 20 ns to 10 n. two place., and 

condition.: '196, '197 Clock-2 Input minimum limit from 30 n. to 20 n. two pllos., 

7-334 Recommended operating Change "Count enebl. time, 'enabl." minimum limit from 20 n. to 30 n. two plilce., 

conditions: 'LSI96, 

'LS197 
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PAGE 

7-343 

7-346 

7-347 

7-348 

LOCATION. 

AFFECTED TVPES 

Electrical characteristics: 

'198, '199 

Function tabtes: 

'S226 

Absolute maximum 

ratings: 

SN54S226 

Recommended operating 

conditions: 'S226 

Electrical characteristics: 

'S226 

Switching characteristics: 

'5226 

Notas: '5226 

Appl teations: 

'5226 

REVISIONS TO THE FIRST PRINTING 

CHANGE 

Change limits column. for ICC to be: MIN TVP MAX MIN TVP MAX UNIT 

1 90 1271 90 1271 mA 1 

Modify the first two lines to make the table read: 

BUS-MANAGEMENT FUNCTION TABLE 

OPERATION 52 Sl LATCH FUNCTIONS 

DRIVE BUS A L L Pass Bus B Data to Bus A 

DRIVE BUS B H L Pass Bus A Data to Bus B 

EXCHANGE 

BUSAAND B 

H H Store Bus A and Bus B Data 

L H Read Out Storod Ooto 

1. Change operating temperatura specification to be: 

Operating fr .. -air tamperatur. range: SN54S226 (sao Note 2) ... 

2. Add "NOTE 2: An SN54S226 in the J package oparating at temperature. above 1130 C 

requires a heat-link that provides a thermal resistance from case to free air, ROCA. of 

not mora than 480 C/W." 

1. Change minimum limit for "Data setup time, tsu" from 5 ... to O!- four places. 

2. Changa minimum limit for "Data hold tima, th" from 51 to 301 four place •. 

3. Add (sea Nota 2) to "Operating frae-air tamperatura, T A", 

1. Change prasent Nota 2 to Nota 3 and add naw Nota 2 sama as page 7-346. 

2. Changa ICC test oonditions from "Sao Nota 2" to "5 .. Note 3" and add a maximum 

limit of 186 mAo 

3. Change IlL maximum limit from -300 /lA to -380 /lA. 

Change table IS shown: TEST CONDITIONS 

CL - 50 pF, RL - 280 n, 

5 .. Nota 4 

CL -5pF, RL· 280n, 

S .. Note 4 

Change prasent Nota 2 to Not. 4. 

Change voltage waveform •• Ihown: 

MIN TVP 

20 
15 

25 

19 

25 

19 

12 

12 

10 

10 

MAX UNIT 

30 
ns 

30 

37 
ns 

30 

37 
ns 

30 

20 
ns 

20 

15 
ns 

15 

f
'-; rf~~i,...~-lin-"_~....1 __ """"jr------"I-- - -- - - ::: 

delete th_ lin .. ;!-
r--------------------------VIH 
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REVISIONS TO THE FIRST PRINTING 

LOCATION: 
PAGE 

AFFECTED TV PES 
CHANGE 

7-349 Features: 'LS245 • Typical Propagation Delay Times, Port·to--Port ... 8 ns 

7-350 Electrical characteristics: 1. Change limits columns for parameters shown. 

'LS245 
MIN TVP MAX MIN TVP MAX UNIT 

1'°'" IOZL I -~:I -~H 
IICC 

I 48 70 I 48 
70 I I 

I 62 90 I 62 90 I mA 

1 64 951 64 95 I 

2. Change II test conditions and limits as shown below. 

IA or B I V = MAX I VI = 5.5 V I 0·11 0.1 I I mA 
DIR or G CC 1 VI = 7 V 1 0.11 0.1 1 

Switching characteristics: Change limits column to be: MIN TVP MAX 

'LS245 
8 12 

8 12 

27 40 

25 40 

15 25 

15 25 

7-374 Electrical characteristics: Change IOZH test condition from Vo = 2.4 V to Vo = 2.7 V 

'LS25 7, 'LS258 

Switching char,cteriltics: Change RL = 667 kn to RL = 667 n 
'LS257, 'LS258 

7-375 Electrical characteristics: Add to VOH new test conditions and limits as shown. 

'5257, '5258 
MIN TVP MAX MIN TVP MAX UNIT 

VCC = MIN, VIH - 2 V, 1 SN74S'I 2.7 
VIL - O.B V, IOH - -1 mA 1 2.7 1 V 1 

7-393 Switching characteristics: Change test conditions and limits columns as shown. 

'LS275 
MIN TVP MAX 

CL - 45 pF, RL = 667 n, 35 62 
Any 

5 .. Note 2 42 66 

CL = 45 pF, RL = 667 n, 8 23 

Enable G 5 .. Note 2 13 23 
Any 

CL = 5 pF, RL = 667 n, 10 15 

5 .. Note 2 10 15 

7-407 Electrical characteristics: Change ICC minimum value for SN54LS2BO to a typical value (16 mAl. 

SN54LS2BO 
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REVISIONS TO THE FIRST PRINTING 

PAGE 
LOCATION: 

AFFECTED TVPES 
CHANGE 

7-426 Electrical characteristics: Change IlL "High-Ieval input __ ." to "Low-level input ... " 

'290, '293 

Switching characteristics: Change tpHL maximum limit, bottom line, from 24 ns to 40 ns. 

'290 

7-428 Electrical characteristics: Change IlL "Low-level output ... " to "Low-Ievol input •. :. 

'LS29O, 'LS293 

7-430 Electrical characteristics: Change ICC limits columns to be: MIN TVP MAX MIN TVP MAX UNIT 

'2958 

1 
20 

:1 
20 ~: 1 1 

mA 
22 22 

7-431 Switching characteristics: Change limits column to be: MIN TVP MAX 

'LS2958 30 45 

14 20 

19 30 
18 26 

20 30 

13 20 

13 20 

7-440 Electrical characteristics: 1. Change II as shown below. 

·LS299 
MIN TVP MAX MIN TVP MAX UNIT 

SO, SI VI- 7 V 200 200 

A thru H VCC· MAX VI-5.5V 100 100 I'A 
Any other VI ~ 7 V 100 100 

2. Change IIH maximum limit for '·Any other" input from 30 I'A to 20 I'A two places. 

3. Change II L test condition from V I ~ 0.5 V to V I ~ 0.4 V. 

7-449 Electrical characteristics: Add IOZ for AO, AI, and A2 outputs exactly like that for the 'LS353 on page 7-459. 

'LS348 

7-450 Switching characteristics: Change t.st conditions and limits column 8S shown below. 

'LS348 

(TIM9908) 
TEST CONDITIONS MIN TVP MAX UNIT 

11 17 
CL=45pF, 

20 30 
ns 

RL - 667 n, 
23 35 

Soa Note 3 
23 35 

ns 

11 18 
26 40 

ns 

CL = 15pF, 
38 55 

9 21 
ns 

RL = 2 kn, 
11 17 

See Note 3 
14 36 

ns 

17 21 
25 40 

ns 

CL· 45pF, RL = 667 n, 25 39 
Soa Note 3 24 41 

ns 

CL =5pF, 18 27 
RL=667n 23 35 

ns 
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REVISIONS TO THE FIRST PRINTING 

PAGE 
LOCATION: 

AFFECTED TVPES 
CHANGE 

7-453 Switching characteriltics: Add maximum .alu .. and change on. typical •• Iul .1 Ihown below. 

'351 
MIN TVP MAX UNIT 

20 30 

20 30 
nl 

10 22 

10 22 
nl 

18 33 
20 33 

nl 

8 20 
10 20 

nl 

7·483 Switch Ing chlrectlrlltlca: I, Chlnge VCCI to VCC Ind VCC2 to Vee, 
'LS382ITIM89041 2. Chlnge minimum limits for trl.1 Ind tfl.1 from 10 nl to 6 nl. 

7-474 Electricil chlrlcterlltlca: Chlnge ICC mlxlmum limit for 'LS374 from 46 mA to 40 mA two pilc ... 

'LS374 

Switching chlrect.rlltlca: Chlnge IImltl columnl to be: 'LS373 'L8374 

'LS373, 'LS374 MIN TVP MAX MIN TVP MAX 

35 50 

12 18 

12 18 

20 30 16 28 
18 30 19 28 

16 28 20 28 
26 38 21 28 

12 20 12 20 
16 25 14 25 

7-485 Functional block Add onl Input to thl P gltl Ind connlct to Cn Input. 
dlagrlm: '8381 

7-497 Electrical chlrectorlltlca: Chlngo limits columnl tor ICC II Ihown, 

'S395A 
MIN TVP MAXiMIN TVP MAX 

I 22 34 I 22 341 
I 21 31 I 21 31 I 

7-498 Switching chlrectlrlltlcl: Chlngo limits column to be: MIN TVP MAX 
'LS396 30 46 

22 36 
16 30 

20 30 
15 26 

17 26 

11 17 

12 20 
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REVISIONS TO THE FIRST PRINTING 

LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

2tc 
7-510 Switching characteristics: 1. Change minimum limit for tq,2 L,q, 1 H to be 9'" - 30 ns. 

SN74LS424 (TIM8224) 
6tc 

2. Change minimum limit for tq,2H,SSL to be 9 -so ns. 

Example: 1. Change minimum limit for tq,2L,q,1 H from 86 ns to 70 ns. 

SN74LS424 (TIM8224) 2. Change minimum limit for tq,2H,SSL from 270 ns to 250 ns. 

7-513 Figure 6: Add applications information shown below. 

SN74LS424 (TIM8224) 
CRYSTAL REQUIREMENTS 

Frequency tolerance: ±0.005% for O°C to 70°C 

Resonance Mode: .. ries, fundementel (u .. 3rd 

overtone mode with tank 

circuit 

Load capacitance: 20 pF to 35 pF 

Equivalent fesistance: 20 n to 75 n 
Minimum power dissipation: 4 mW 

7-529 Switching characteristics: 1. Change table as shown below for the bottom four parameterl. 

'LS670 
tpZH CL-15pF,RL=2k!1, 

"'"'tPZL Raad enable Any 0 
See F igur •• 1 and 4 

~ CL-5pF,RL-2k!1, 

ti>LZ S •• F igur •• 1 end 4 

2. Change enable tima and disable time symbols shown below for definitions. 

from to 

tZH tpZH 

tZL tpZL 

tHZ tpHZ 

tLZ tPLZ 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 

LOCATION: 
PAGE 

AFFECTED TYPES 
CHANGE 

7-153 Output schematic: Add a Schottky diode as shown. TYPICAL OF ALL OUTPUTS 
'LS147, 'LS148 

VCC ---
120n NOM 

-
OUTPUT 

--

n 

7-440 Electrical characteristics: 1. Change VOH minimum limit for SN54LS299 for "OA' or 0H'" from 2.7 V to 2.5 V. 

'LS299 2. Change ICC typical and maximum from 35 rnA and 60 rnA to 33 mA and 53 rnA respectively. 

Switching characteristics: Change limits column to be: MIN TYP MAX UNIT 
'LS299 35 50 MHZ -

22 33 

26 39 
ns 

27 40 ns 

17 25 
ns 

26 39 

26 40 ns 

13 21 
ns 

19 30 

10 15 
ns 

10 15 

7-494 Electrical characteristics: 1. Change IIH maximum limit for Input A from 40 /lA to 100 /lA two places. 

'LS390, 'LS393 2. Change IIH maximum limit for Input B from 80 /lA to 200/lA two places. 

7-524 Electrical characteristics: 1. Change V I K test condition from II = - 1 mA to II = -18 mAo 

'LS490 2. Change IIH maximum limit for "Clock" from 40 /lA to 100 /lA. 
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