data

This data sheet gives pin connections and availability of the three
TTL families offered.

Standard 74 senes TTL

A range of popular transistor-transistor logic integrated circuits
for use in cost effective circunts.

Low power schottky 74LS series TTL

A schottky process using shallower diffusions yields devices
with a fivefold decrease in power consumption and an increase in

speed compared to standard 74TTL.

Advanced low power schottky 74ALS series TTL

Advanced low power schottky TTL devices are directly
compatible with LS and standard TTL devices. An advanced
oxide isolated construction uses smaller geometries giving

approximately twice the speed with half the power consumption
of 74LS TTL.

Comparisonof TTL,LSTTL. and ALS TTL

Speed/ Propogation Power Clock Input
Power Delay Dissipation Frequency
Product Range
74 TTL 100pJ 10ns 10mWwW dc to 35MHz
74LSTTL  19pJ 9.5ns 2mwW dc to 45 MHz
JAALSTTL 4pJ ans MW dc to 50MHz

All devices are designed to operate from a single & V dc supply
and are housed in standard DIL plastic packages suitable for
operation over the temperature range 0°C to + 70°C.

Theoretically, an unconnected input assumes a HIGH logic level,
but practically it is in an undefined state because i1t acts as an
antenna for noise. It is good design practice to connect unused
inputs to the appropriate defined logic level in order to achieve
output conditions in line with the device truth table. For active
HIGH inputs with standard TTL and ALS TTL a puli-up resistor to
Vce should be used; up to 25 unused inputs can be connected to
each resistor. With LS TTL, unused active HIGH inputs can be
directly tied to Vcc so long as the connecting leads are short and
the power supply is adequately decoupled. Unused active LOW
inputs can be directly connected to ground with ail families.

00 Quadrupie 2 input NAND gate 01 Quadruple 2.nput NAND gate

with open collector outpu!

0 [}

=
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74 Series TTL
Standard, Low Power Schottky and
Advanced Low Power Schottky
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Connections shown are top view. A “‘negation’” circle at any
output or input within the schematic indicates that the terminal is
active LOW or at clocking inputs the device is negative edge

tniggered.

Abbreviations used throughtout this data sheet

A.BCD

and E

ab,c,d etc

BCD
Bl

Cin, out

CEP
CER
CK
CS
D.JK
EN
GND

/0
LT

MR
OEN
PE
Q

RBI
RBO
RC.C.R

RCO
S
SDL
SDR
sQ
SR
TC
Ve
Ve

02 Quadruple 2 input NOR gate

Data inputs binary weight (where applicable)

A=1B=2:.C—4:D=8;E=16

Segment outputs on 7-segment decoder

driver

Binary Coded Decimal
Blanking input

Carry in or out

Count Enable Parallel Input
Count Enable Ripple input
Clock

Chip select

Data input to flip-flops
Enable

Ground OV terminal
Input/Output

Lamp test

Master Test

Output enable

Parallel Enable {active low} Input
Output, may have a letter
indicating weighting

Ripple Blanking Input

Ripple Blankng Output
Capacitor and Resistor timing on
monostables

Ripple carry output

Sum Output

Serial data in Left Shift

Serial data in Right Shift

Serial Qutput

Synchronous reset

Terminal Count Output

+ Supply terminal
Schmitt Device or function

/

10] [9

03 Quadruple 2 input NAND gate -
open collector inputs




4 Hex inverter

06 Hex inverter with high voltage
open collector output

05 Hex inverter-open collector
oulputs

09 Quad Z-input AND gate-open
collector outpuls
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07 Hex dnver with open collector
output

13 Dual 4 input MAND gate Schrmitt 15 Teple 3 mput AND gate - open

thgger collector outputs

Ve Vee

4] [13] 12 D4 [13 _I"L—UI (91 {8
|

»

1] (2 (3

Gnd

22 Dual 4-input NAND gate - open
collector cutputs

20 Dua! 4-input NAND gate

Vee
14| [13] [12] [11} j10] [S8] 18

L
A 2 (31 L sl (s (3

16 Hex Inverter with open collector
oulpul

25 Dual 4-input NOR gate with
strobe

Vcc STROBE
4] [ 121 0] 19) J8]

s nowe Gnd

26 Quad 2-input NAND buffer-open
collector outputs

UEE
[14

32 Quadruple 2-input OR gate 33 Quad Z-input NOR buffer-open

collector outputs

4] 18] ts] {7 |
Gnd Gnd Gnd

38 Quadruple 2-input NAND buffer
— open collector ocutputs

5 mﬁ___;‘m .IF;’B
E“ =
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40 Dua! 4-input NAND butfer 42 BCD-to-decimal decoder 45 BCD-10 decimal decoder/driver 47 BCD-to-7 segment
decoder/driver — open collector
outputs

v:t vc - L _ _ . v&t
mmmmmﬂnu mﬂdmiﬂiﬂmu nammm
.' A 8 C O A B C D
8 L] | B |
-_ lo1 2 3456789 0123456 789
. . r‘l Il L w » » r— T T T
v 2] 3] [ 1s) le] (2 1] 2] [3] [41 5] (¢] 7] [8] vJooted 13) Lad L8] [s] T[] Te
Gnd Gnd Gnd
48 BCD-10-7 segment 49 BCD-10-7-segment 51 Dual 2-wide 2 input: 3-inpuwt 54 3-2-2-3 input AND-OR-INVERT
decoder/drniver decoder/driver - open coliector AND-OR-INVERT gate gate
outputs
Vr_‘c Vec UCE
”E‘Fl‘-;LLBl [1a]

sl e

Gnd Gnd
55 2-wide 4-input AND-OR-INVERT 70 J-K flip-Hlop 72 J-K master-slave fiip-tlop 73 Dual JK negative edge-triggered
gate Flip-Flop
Vee Voo Vee
nal [ 14 12 0] {9] 18 13 ] (o]l 9] 18

iDy
. Coli(m

8
Q
§ I ED CLvEam -
* | » _
[ﬁ‘j 5[ﬁii?|
(Gnd

74 Dual D-type edge-tnggered Flip- 75 4-bit D Latch 76 Dual JK Fhp-Flop with set and 78 Dual JK Fip-Flop
Flop clear
Ve Gna
il

¢ Q

J Hl
— | e =
ST BT 5T 8

I’H‘lxl.'-t

86 Quadruple 2-input exclusive OR

90 Decade counter
gate

Vce

Gnd

i an RESET
YO0 TO9
17 3 4] (5

Ve

96 5-bit shift register

L'— FPafmbgris TP yly

QUTPLTS

1] Jrof |8
-1
o€

SERIAL 1IN

hHay PARMALLES
AT A

Ny en
F

MODE
CONTRLL
rPAnluH DAl |HFU'51

FRESET
D

ENABLE

V.. MR ICLEAR) Ve Gnd
INPUTS
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107 Dual JK Fhp Flop 109 Dual JK positive edge tnggered 112 Dual Jk edge taggered thpy Hop 113 Dual JK negative edyge tnggered
Flip Flop Fip Flop
Vee Vec v
fel_f1d [ (3 [ [ v f TR = @ 66 E
[CLEAH CK K “SET g
! o CK
K (e
B :
_ 1 Q
I I hi : CKE:LE’:H (_';pr_ l
KSeTQp
= L= | T T S e ol O
i BRORORG 8] 2]

U 12T 13 B L) Le) L

Gnd God
114 Dual JK negative edge-tnggered 121 Monostable multwibrator 123 Dual monostable  retniggerable 125 Quad 3 state buffer (active low
Fhp-Flop enable)
TIMING
v — TIMING — Vee R c

Ve RC C R

W [ 7 (7 o] (3] [ (4 [ [@ [ [0 [6] [6)
_Fh
JSTQ

3 .' y CK
K Q
CLEAR K
— -
i 4] [s] is T 5] 16 [8)
Gnd C R Gnd
TIMING
126 Quad 3-state bufter {acuve tugh 128 Quad hne drnver 132 Quadrupte Z input NAND 133 13-mput NAND gate
enable) Schmitt gate
V¢ v

| [ ([ 51 R L7

[E

& G T U ] o O 2] 37 [&T (5T L6 17 0T 2] BT [T sJ T ] =]

Gnd Gnd Gnd
137 3-line to B-line 138 3 10 8 hne Decoder/Mulliplexer 139 Dual 1 ot 4 Decoder 141 BCD 10 decimal decoder driver
Decoder/Demultiplexer with address

latches

9 BO1 54673 2

DATA OUTPUTS

DATA ENABLE

BLO 'O DECwa DLLs oA u,f DA

AI»SELEE?
l e (A TE TH) TRy Y - see—
u ——
. ¥ Y Y

UBLUBURERCROEEROBERGRORD

Gnd EN Gnd
145 BCD-to-decimal decoder/driver 143 Octa!l priornity encoder 8 line to 3 151 1 of B Data Selector/Multiplexer 153 Dual 4-line tc 1-ine Data
line Selectors/Muitiplexers
Vec Vee Voo Vec A SELECT Gnd

o] {151 (Y4 3] V2] 7Y {wo] f9

- Ol A 1PFUTL _1 } Q—I
B A A

1N
A B C D i o 8
:] —
012 34 %5 67189 o
Yy U v v v Yvougr ) - EN ‘A ur?; A AJ
1 (2] 3 ai (5] (8] [7] |8 ) 12] (3] (46 5] Ls] [7] le]
Gnd B SELECT Gnd
154 4 10 16 iine Decoder 165 Dual 1 of 4 156 Dual 1-0f-4 Decoder/Demuttiplexer
Decoder/Demultiptexer with open coillector outputs
v, Veo Ve EN TEN ‘et
%) [@ 2 B 3l

iy i VB TA TP T Y el

2l [11] ol |9]
|
D

I ENg ENg A0 (335 (28 m
Qosk

- I EN

Ga'a Ewnafl, f

— PATA B VBT L

| 3

i 2 3 4 5 6 7 8 9 10
. I L T I I I 1 °
o7 &) 6] U1 (8] e Lo T

ENa A1 Q3IA Q2A Q1A QOA

12
Gna

EN -E—ﬁ BN BN

L% IR



2955

157 Quad 2 10 1-line Data Selectors 158 Quad 2 to 1-line Data 160 BCD decade counter - 161 Binary counter — asynchronous
/ Muluiplexers selectors/Multiplexers wth Inverted asynchronous reset reset
outpuls

Vec

[l fsl_[4 (3 G2 G fd [@

N I

0
Gnd

162 BCD counter — synchronous 163 Binary counter — synchronous 164 Senal-in parallel-out shift 165 8-bit parallel to senal converter

reset reset regestler
Ver Vec \ Vee
FEIFE'IFIELF? [ [ [ 76l (31 (5 fe]l [l (A 3 3 GA [0 (%
TC QA QB QC QD CER | } I
. oC ! A Date
A MR oed mput ()

) i o
F F G H a

0 H‘éu nndnan

Gnd Gnd Gnd
175 Quad D-type Fhp-tlops 180 Parity generator/checker 3-bit
odd/even

i QO

EvE™ DD S SLIw
HalPuT P T QUTPUT  ODUTRDT

D

Gnd

191 Binary synchronous upf-’dt}wn 132 Up;’Dgwn decade counter —
counter with preset inputs
nurpu15
Veeo
i8] 7] s} fi5] fra} [ 6] _[5 [« [ [ T E§L
B, oSt SO pnoPOGATE A CXK HIPLE MAX/ LOAD C A CLEAR goRROW CARRAY 10ap C
DUTEUT QuUTPUT CLOCK MIN
COMPF._QUT
F. —{ B Of- (] s D}
Fumi TION
Durruile C VP __ COUNT COUNT
MODE QB QA ©EN DOWN QC QD QB QGApown up QC QD
Cin EA VMR o i l I L—TJT
- I »
Mg E ;ﬂzaTLSE?UJ Bnann
Gnd i 4 Gnd Gnd
INPUTS
193 Up: Down binary counter-with 1894 A 4-bit bidirectional universal 195 4-bit paraliel-access shilt register 196 4-stage presettable npple
preset inputs shift register counter
Vcc Ve Vee
8 [% (4] (3 (2 (") [a [ 16! 10} 9 6] D5l _[a} [31 [2] ] [ro] 9
. . ﬁ a, Q, qQ, IIII IIIIIIII
A CLEARgORROW CARRY 1 0aD C 1 MR 5} Q, Q, CK
: SELECT
D s DL D S, I [ o CLiav SO
LT T TR T R FAMBLEFL TS
COUNT COUNT _
QB OA pown UP QC QD SDL b «xTa B ¢ ol

SDR
] A B C . :
—d]—iﬂlrrfﬂ‘s[ré—g_—u - LEl l£l 5] s 8 B --ﬂ

8
Gnd Gnd Gnd
197 Presettable binary npple counter 2271 Dual monostable multivibrator 240 Octal buffer — three state 241 O_ctal buffer — three state non-
nverting nverting
Vcc EN, \"cc EN

EEJI-EEEBEEEEE! 15] 4] J13] P12] |

A SESM

E: ﬂBBﬂﬂﬂiE

EN, Gnd




242 Quad bus transcelver
INvering

Ve

rﬂj? [2 ] fo] fo] [8!

ol

243 Uuad bus tanscerves MOT -
inverting

Vee ENg

Pa] 3] p2f (] o] |9

- /\3 .7{§UL’
TR
s

EN,

251 1 of 8 Data selector /Multiplexer
with 3 state oulputs

253 Dual 4
siate Qutpts

EN;,

Veo Vco
[r€] 7 [ o] [9
A
4 5 B 7 A, B Q
| .
DATA Selecior
D 3 loara inpoTS SELECTL
| _
| 2 1 0 Q Q EN EN 0 C a AQ

. . [ j

T IRGRORGRURG) DRERORORGRORO
Gnd Gnd

258 Quad Z-input multiplexer with 3
state oulputs

vcc
el [is] [va] [va] e2] Jar] {ro] [

c. ¢, Q, D, D, u
d OEN
: SELECT
A, A, o, B, 8, qa,
b 2 (3] [ed (s8] Lsg (2]

298 Quad 2-port register (Quad Z-
nput multiplexer with storage)

362 Dual 4-input multiplexer
inverting

input multiplexer with 3

[ {10

244 Octal bufter — three state non-
invertng

Ve EN,
=B

RSl

Gnd

256 Dual 4-tnt addressable latch

vCC
6} [1s] J1a] [o3] [12f J19] [vo] {9
a (} a a
Th
R Cream A A
. I
» [N ;rnn A 1Y
A g 0 0 a
. .
a1 12] B3) Qe 6] [7] [s]
ADDRESS Gnd
INPUTS

DmEC TN
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245 Octal bus wanscewver with 3
state oulpuls

Vee EN

9] ksl [17] hel frs] pef 3] [12) F{l“]

|

-

1} |21 |3 4|[ﬂ[£["?

s} [3J )

Gnd

257 Quad 2-input multuplexer with 3
state outputs

Vcec EN

[16]

F

SELECT

273 8-br reqister wath clear

Ve

'I?l

=

¥
EN DATA Q,
INPUT

a, Q,

CLE AN

Address LATCH OUTPUTS

Q,

'EEEBEEEEEEEBEI

Inputs
M
A'EI A1 A; u.u, Q-. Q; 0] l
6 (8]
Gnd
299 8-bit-universal shift /storage 321 Crystal controlled osciilator 323 8-bit universal shift/storage
register with common paraltel 170 register with synchronous reset and
pins 3 state Common 11O pins 3 state
ucc ucc
1 17] fe} [1sl ba] 3] fiz] o _fel _[1s] [va] [13] [17] [21:-]19131?161513]'13]
SL ”Lj TR .l I__L SQ /o, VO, 11O, 170
<DL cx b KTAL )(TAL Fo SDL
S, lj
s S*}SELECT SDR EXTERNAL ;l -
T e e || Lyeoerer D .
- 10, 110, /O, 40, SQFf FFQ FFD 110, 10,
- T 1] - T
1] 2 ORORGRURLRORE 2] 13 [a] 15 2] [3] [a] (51 te] 7] L8] (8] ol
Gnd Gnd 1 Gnd

353 Dual 4-input multiplexer with 3

state outputs inverting

IU‘l':t

D

I‘_----ﬂ

--m-ua 1
a Tt

Gnd

283 4 tut hinary full adder

Vce

NIGIE ﬁl?l

354/356 8-line to 1-line data
selector/multiplexer/register

hl

cC

S

DATA CONTROL

S, S,

L b}
DATA SELEC)

7 SELEC!
DATA INPUTS CONTROL

JDATA
6 5 4 3 2 9 CONTROL

OUTPLUT ENAALE

368 Hex 3-state inverter buffer
(separate 2-bit & 4-bit sections)

365 Hex 3 state buffer non-inverting

Vco EN

Gnd

£

373 Octal transparent latch with 3
state outpults

Q7 O7 D8 Q6 Q5 D5 D4 Q4

ENABLE
LATCH

00 D1 QY Q2 D2 D3 Q3

Qg
B B O O I
BRBjOBaguiogo

Gnd




374 Octal D-type flip-flop with 3 378 Hex D register

390 Dual decade countes 393 Dual 4
state outputs

stage binary counter

Vee _ Vee Ver v
19517131211 ~ mIEIEIEEEEI [EJIPJ[I][[!]E]U
Q7 D? D6 Q6 Q5 D5 D4 Q4 IMH Q, CK, a, 0q, q, MR Q, Q, a, aq
- {:y{n - (:": ' 1 F 3
J ENABLE —
I rourrur cx 0 s
d CK, 2 CK
Q0 DO D1 Q1 Q2 D2 D3I Q3 MR Q, CK, G, qQ, aq, MR Q, Q, @, aq,
N HEN L | | -0 1 1 1 1 -
2] [3] [« Is1TsT 77 ToT [oT io 2] (2 BT ] 51 T O 1o o) B T Ts T
Gnd Gnd Gnd
395 4-bit cascadable shift register 3 442, 443, 444 Quad tridirectional bus 573 Octal D-type transparent latch 580 Octal D-type transparent latch
State transceivers 3 state inverted outputs
VCE v'l:l'.' VCE vﬂ:
zmm-mmm EEEEBEE.W.E. W B9 9 Fl 7] fel [ fdl 3] 9
Qa Qp Q¢ 0Op CASCADE CK C B A Al A2 A3 A4 g Q0 Q! Q2 Q3 Q4 Q5 Q6 Q7 00 M Q2 Q3 Q4 Q5 Q6 Q7
ENABLE SELECT ENABLE ENABLE
n VALV & " n ENABL ENABLE
D CLEAR CONTROL €S LI\Sn B OQUTPUTS LATCH p - UUTPUETS LATCH
weut A B ¢ p o B C! C2 B2 B3 C3 C4 B4 DO D' D2 D3 D4 D5 D6 D7 DO Dt D2 D3 D4 D5 D6 D7
: HEN JAEEREEREN - ] |
el B T BT el DI BIR BT T B B L G BT e ST Te] 177 Ts] 15T Tio opu [ig]
Gnd Gnd Gnd Gnd
620 Octal bus transceiver 625 Voltage controlied oscillator 669 Up/down binary counter 670 4 x 4 Register file with 3-state
synchronous outpults
Ve Vee Vee Gnd v Ve

20{ 'of hsl [17] fs] [is] 4] [13] [12) [11] [16]
E ]

4
B-A B, B, 8, B, B, B,

&

cc

10]_[s (el [1s] [1a] i3] 77 [} fig |5
OSCILLATOR . ‘
RCO Qa Qg Qr Qp EN

 * e —— —— — — iy e — —— j . UDIdDWH LDAD 1

w t M ¥

L
Wi ru Qq, 4,
a ’ Wikt AEA
WhITE ADGAr S S
S L AL
ADDRESE
PETAINPUTS NPuTy G‘UTPUTS
W
3

)
A, A, A, A, A, A A, A Ck £

g C D EN

: A
OSCILLATOR
L T O ) bttt U e

Gnd Gnd V.. Gnd

Gnd Gnd

673 16-bit shift register, seral to parailel 682 8-bit magnitude cnmpas-'ator

Vee Vv

vl'."l:
4] [] [72) =] 2] [5] fd] f7] [ 24] [3) f22] f21] [a0] [9) [re] [i7) fe) 5] [+4] [ r@lﬁlhwislﬁ?llﬁlﬁﬂ[ﬁl

NEEENEN

¥
P O N M L K

Q,,

A CS SERYAL i A LS d
SHIFT __ STORE MOQDE INPLT/ SERIAL

CK R/W cLear store outpur O CK R'W MODE QUTPUT A ]

C D E
(4] (5] ) (2] B3] [aT s T 17 95 Po} o] Tz

Gnd

T BT T 18T T 0 1sT 1T 6
Gnd

and acceptance that RS shall not be under any liability for damage, loss or

expense resulting from the failure to give advice or information, or the
giving of incorrect advice or information, whether or not due to the

Company's negligence or that of the Company's employees. RS retains the
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