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recommended operating conditions 
r-- -

54 FAMILY SERIES 54 SERIES54H SERIES54L SERIES54LS SERIES54S 

74 FAMILY SERIES 74 SERIES 74H SERIES74L SERIES 74LS SERIES 74S 

'00, '04, 'HOO, 'H04, 'LOO, 'L04, 
'LSOO, '500, '504, 

UNIT' 

'10, '20, '30 'Hl0, 'H2O, 'H30 'L 10, 'L20, 'L30 
'LS04, 'LS10, 'S10, 'S20, 

'LS20, 'LS30 'S30, 'Sl33 

MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX 
-

54 Family 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 
V 

74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 
Supply voltage, Vee 

-
54 Family -400 -500 -100 --400 -1000 

74 Family -400 -500 -200 --400 -1000 
/lA High·level output current, 10H 

54 Family 16 20 2 4 20 
mA 

74 Family 16 20 3.6 8 20 
Low·level output current, 10L 

54 Family -55 125 -55 125 -55 125 -55 125 -55 125 
°e 

74 Family 0 70 0 70 0 70 0 70 0 70 
Operating free·air temperature. T A 

~ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
['T1 SERIES 54 SERIES 54H SERIES 54L SERIES54LS SERIES54S >< 
> SERIES 74 SERIES 74H SERIES 74L SERIES 74LS SERIES 74S 

(fJ PARAMETER 
TEST 

TEST eONDITIONSt 
'LSOO, 'SOO, 'S04, 

'00, '04, 'HOO, 'H04, 'LOO, 'L04, IUNIT 
Z_ FIGURE 'LS04, 'LS10, 'S10, 'S20, 

'10, '20, '30 'Hl0, 'H20, 'H30 'L 10, 'L20, 'L30 

8Z 'LS20, 'LS30 'S30, 'S133 

~(fJ MIN TYP+ MAX MIN TYPt MAX MIN TYPt MAX MIN TYP+ MAX MIN TYP+ MAX 

O....J Vlf1 High·level input voltage 1,2 2 2 2 V 

~;tl VIL Low-level input voltage 1,2 
54 Family 0.8 0.8 0.7 0.7 0.8 

V 
~c: 74 Family 0.8 0.8 0.7 0.8 0.8 

03: VIK Input clamp voltage Vee = MIN, II = ~ -1.5 -1.5 -1.5 -1.2 V 

Vee - MIN, VIL" VIL max, 54 Family 2.4 3.4 2.4 3.5 2.4 3.3 2.5 3.4 2.5 3.4 
['T1 VOH High-level output voltage 

10H = MAX 74 Family 2.4 3.4 2.4 3.5 2.4 3.2 
V 

Z 2.7 3.4 2.7 3.4 

....J VCO'"'"' ~MAX 54 Family 0.2 0.4 0.2 0.4 0.15 0.3 0.25 0.4 0.5 

(fJ VOL LOW-level output voltage 
VIH=2V _ 

74 Family 0.2 0.4 0.2 0.4 0.2 0.4 0.25 0.5 0.51 V 

10L = 4 mA Series 74LS 0.4 

II 
Input current at 

Vee = MAX 
VI = 5.5 V 0.1 

maximum input voltage 
mA 

YI =_~y 0.1 

I VIH=2.4V 40 50 10 I 
IIH High-level input current Vee = MAX ,..A 

VIH = 2.7 V 20 I 50 

VIL-0.3V -0.18 

IlL Low-level input current Ivee = MAX VIL=O.4V Hi -2 -0.4 mA 

VIL = 0.5 V -2 

Short-circuit 

1 
1vee = MAX 

54 Family -20 -55 -40 -100 -3 -15 -20 -100 -40 -100 
lOS output current. 74 Family -18 -55 -40 -100 -3 -15 -20 -40 -100 

mA 
-100 

ICC Supply current Vee - MAX See table on next page mA 

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

tAli typical values are at Vee = 5 V, TA = 25°e. 
§ II = -12 mA for SN54'/SN74', -8 mA for SN54H'/SN74H', and -18 mA for SN54LS'/SN74LS' and SN54S'/SN74S' . 
• Not more than one output should be shorted at a time, and for SN54H'/SN74H', SN54LS'/SN74LS', and SN54S'/SN74S', duration of short-circuit should not exceed 1 second. 
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supply current~ 

leCH (mA) lecL (mA) 
ICC (mA) 

Average per gate 
TYPE Total with outputs high Total with outputs low 

(50% duty cycle) 

switching characteristics at Vce = ~) V, T A = 25°C 
r---- i i 

TYPE 
TEST 

CONDITIONS# 

tpLH (ns) 

delay time, 

eveloutput 

tpHL (ns) 

Propagation delay time, 

high-to·low-Ievel output 

TYP MAX TYP MAX TYP 
~Ir----------------+-

P MAX MIN TYP MAX 

'00 4 8 12 

'04 6 12 18 

'10 3 6 9 

'20 2 4 6 

'30 1 2 3 

'HOO 10 16.8 26 

'HO~ 16 26 40 

'Hl0 7.5 12.6 19.5 

'H2O 5 8.4 13 

'H30 2.5 4.2 6.5 

'LOO 0.44 0.8 1.16 

'L04 0.66 1.2 1.74 

'L10 0.33 0.6 0.87 

'L20 0.22 0.4 0.58 

SN54L30 0.11 0.33 0.29 

SN74L30 0.11 0.2 0.29 

'LSOO 0.8 1.6 2.4 

'LS04 1.2 2.4 3.6 

'LS10 0.6 1.2 1.8 

'LS20 0.4 0.8 1.2 

'LS30 0.35 0.5 0.6 

'SOO 10 16 20 

'S04 15 24 30 

'S10 7.5 12 15 

'S20 5 8 10 

'S30 3 5 5.5 

'S133 3 5 5.5 

22 2 

33 2 

16.5 2 

11 2 

6 2 

40 4.5 

58 4.5 

30 4.5 

20 4.5 

10 4.5 

2.04 0.20 

3.06 0.20 

1.53 0.20 

1.02 0.20 

0.51 0.20 

0.51 0.20 

4.4 0.4 

6.6 0.4 

3.3 0.4 

2.2 0.4 

1.1 0.48 

36 3.75 

54 3.75 

27 3.75 

18 3.75 

10 4.25 

-~ -~~ 

~ CL=15pF, RL=400n 

'30 

'HOO 

'H04 

~-
'H20 

'H30 

'LOO, 'L04, 

'L10, L20 

'L30 

'LSOO, 'LS04 

C L = 25 pF, R L = 280 n 

C L = 50 pF, R L = 4 kH 

'LS10, 'LS2~ C.L = 15pF, RL = 2 kn 

'LS30 

'SOO, 'S04 

'S10, 'S20 

CL=15pF, RL=280n 

CL = 50 pF, RL = 280 H 

'S30, 'S133 I CL = 15 pF, RL = 280 n 
CL 50pF, RL=280n 

I 22 

22 

22 

5. 

10 

10 

10 

10 

10 
E 

6. 

60 
f-. 

60 

15 
1--. 

15 

4.5 

4. 

5. 

#Load circuits and voltage waveforms are shown on page" 3-10 and 3-11 . 

8 

6.2 

6.5 

6.3 

7 

8.9 

31 

70 

10 

13 

3 

4.5 

6.5 

~ Maximum values of I CC are over the recommended operating ranges of Vee and T A; typical values are at Vee = 5 V, T A = 25° e. 

schematics (each gate) 

CIRCUIT 
'00. '04. '10, '20, '30 

·LOO. 'L04, 'LID. ·L20. 'L30 I 40 k I 20 k 

'00, '04, '10, '20, '30 
'LOO, 'L04, 'L 10, 'L20, 'L30, CIRCUITS 

Input clamp diodes not on 
SN54L'/SN74L' circuits. 

l 

'HOO, 'H04, 'Hl0, 'H20, 'H30 CIRCUITS 

~~
-'" 

"~~'''.. 'M 

-,...--------/t-
-\-- -------If-
-+-~_r----- ...... i~ 4k -v 

-t-j-t,-----.N- IH 

-t---f-t'i-r----If- I 

--L-.1_.f- ....... _I_...,.._...,.... .. Hk :H 

i-i-ti-i-tl*J .. "., ~r----"" 

'LSOO, 'LS04, 'LS10, 'ILS20, 
'LS30 CIRCUITS: 

·The 12·k.!1 resistor is not on 'LS30. 

Resistor values shown are nominal and in ohms. 
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'SOO, 'S04, 'S10, '520,. 
'S30, 'S133 CIRCUITS 
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recommended operating conditions 

~ILYI SERIES 54 SERIES 54H SERIES54L SERIES54LS 

74 FAMILY SERIES 74 SERIES 74H SERIES 74L SERIES 74LS 

'01, 'Ol, 'H01, 
'L01, 'LOO 

'LS01, 'LSOO, 

'05, '12, '22 'H05, 'H22 'LS05, 'LS12, 'LS22 

MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX 

Supply voltage, V CC 
1 541~.mily 4.5 5.5 4.5 5 5.5 4.5 5.5 4.5 5 5.5 

I 74 family 4.75 5.25 4.75 5.25 4.75 5.25 4.75 5.25 

High·level outpUt voltago, VOH 5.5 5.5 5.5 5.5 

I 54 Family 16 20 
Low-level output current. IOl I 74 Family 16 20 3.6 

Operating free-air temperature, T A 
I 54 Family --55 125 -55 125 -55 125 -55 125 

~:amiIY 0 70 0 70 0 70 70 

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

SERIES 54 SERIES 54H SERIES 54L 

SERIES 74 SERIES 74H SERIES 74L 
PARAMETER I TEST I TEST CONDITIONSt I '01, '03, 'H01, 

FIGURE 
'05, '12, '22 'H05, 'H22 

'L01, 'LOO 

MIN TYPt MAX MIN TYPt MAX MIN TYPt MAX 

VIH 
High-level 

1,2 
input voltage 

Low-level ~FamilY 0.8 0.8 0.6 
VIL 1,2 

0.8 0.8 0.6 input voltage ~F.m'IY 

VIK 
Input clamp 

VCC' MIN, II = § -1.5 -1.5 
voltage 

IOH 
High-level 

VCC = MIN, VIL - VIL max, 
output current 

VOH = 5.5 V 250 250 50 

Low-level VCC = MIN, IIOL - MAX 
54 Family 0.2 0.4 0.2 0.4 0.15 0.3 

VOL 74 Family 0.2 0.4 0.2 0.4 0.2 0.4 
output voltagn VIH = 2 V 

Sori .. 74LS IIOL-4mA 
Input current VI-5.5V 0.1 
atma><imum VCC - MAX ,-
input voltage VI -7 V 

High-level 
VCC- MAX 

VIH = 2.4V 40 50 10 
IIH 

input current VIH=2.7V 

Low-level 
VIL-O.3V -0.18 

IlL VCC = MAX VIL=O.4V -1.6 -2 
input current 

VL~ = 0.5 V 

ICC Supply current VCC = MAX See table on next page 

t For conditions shown as MI N or MAX, use the appropriate value specified under recommended operating conditions. 

tAli typical values are at VCC = 5 V, TA = 25°C. 

§ II = -12 mA for SN54'/SN74', -8 mA for SN54H'/SN74H', and -18 mA for SN54LS'/SN74LS' and SN54S'/SN74S'. 

SERIES 54LS 

SERIES 74LS 

'LS01, 'LS03, 

'LS05, 'LS12, 'LS22 

MIN TYPt MAX 

0.7 

0.8 

-1.5 

100 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.1 

20 

-0.4 

SERIES 54S 

SERIES 74S 

'S03, I UNIT 

'S05, 'S22 

MIN NOM MAX 

4.5 5.5 
V 

4.75 5.25 

5.5 V 

20 

20 
mA 

-55 125 DC 
70 

SERIES54S 

SERIES 74S 

'SOl, I UNIT 

'S05, 'S22 

MIN TYPt MAX 

V 

0.8 
V 

0.8 

-1.2 V 

250 I IlA 

0.5 

0.5 I V 

mA 

50 
IlA 

J rnA 

2 I 
I mA 
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supply current~ schematics (each gate) 

ICC (rnA) 
r------+-- vee 

ICCH (rnA) ICCL (rnA) 

TYPE Total with outputs high Total with outputs low 
Average per Gate 

(50% duty cycle) INPUTS 

TYP MAX TYP MAX TYP 

'01 4 8 12 22 2 

'03 4 8 12 22 2 

'05 6 12 18 33 2 
:l

0UTPUT Y 

R3 

GND 

'12 3 6 9 16.5 2 

'22 2 4 6 11 2 

'H01 6.8 10 26 40 4.1 '01, '03, '05, '12, '22, 'H01, 'H05, 'H:22 CI RCUITS 
'H05 16 26 40 58 4.67 

'H22 3.4 5 13 20 4.1 

'L01 0.44 0.8 1.16 2.04 0.20 

'L03 0.44 0.8 1.16 2.04 0.20 

'LS01 0.8 1.6 2.4 4.4 0.4 

'LS03 0.8 1.6 2.4 4.4 0.4 

'LS05 1.2 2.4 3.6 6.6 0.4 

'L812 0.7 1.4 1.8 3.3 0.42 
'LS22 0.4 0.8 1.2 2.2 0.4 

'S03 6 13.2 20 36 3.25 

'S05 9 19.8 30 54 3.25 

'S22 3 6.6 10 18 3.25 

11 Maximum values of lee are over the recommended operating ranges of Vee 

and T A; typical values are at Vee = 5 V, T A = 25° e. 

S INPUT 
A-

c
D-

, 

~-

, 

r--~ 

17k 

. ~ 

.,-- ..,-.M----< 
Tt,f-· ti-i4---
I I ~l- I : 
:: *1 
I I i * ~ 
I I II 
I I 11 ,...,. 
i : J, 
I I 

~I 1* , 
th 

·---VCG 

OUTPUT 
y 

switching characteristics at Vee = 5 V, TA = 25°e 
'LS01, 'LS03, 'LS12, 'LS22 CIRCUITS 

tPLH (ns) 

TYPE TEST CONDITIONS# 
Propagation delay time, 

low-to-high-Ievel output 

MIN TYP MAX 

'01, '03 35 45 

'05 
CL=15pF, RL = 4 kn for tPLH, 

40 55 

'12, '22 
400 n for tPH L 

35 45 

'H01, 'H05, 'H22 CL = 25 pF, RL = 280 n 10 15 

'L01, 'L03 CL = 50 pF, RL = 4 kn 60 90 

'L801, 'LS03, 
CL=15pF, RL=2kn 

'L805, 'L812, 'L822 
17 32 

CL= 15pF, RL=280n 2 
'803, '805, '822 

5 7.5 

tpHL (ns) 

Propagation delay til ne, 

high-to-Iow-Ievel OUt! Jut 

MIN TYP 

8 

8 

8 

7.5 

33 

15 

2 4.5 

M, AX 

15 

1§ 
15 

12 

60 

28 

e -
o -

• vee 

'L01, 'L03 CI RCUITS 

OUTPUT Y 

GND 

Vce 

OUTPUT 
y 

~ • GNO 

'LS05 CIRCUITS 

'S03, '805, '822 CIRCUITS 

Vee 

OUTPUT 
Y 

CL=50pF, RL=280n 7.5 7 I~esistor values shown are nominal and in ohms. 
---

#Load circuits and voltage waveforms are shown on pages 3-10 and 3-11. 
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OPEN-COLLECTOR OUTPUT APPLICATION DATA 

APPLICATION DATA 

combined fan-out and wire-AND capabilities 

The open-collector TTL gate, when supplied with a proper load resistor (R U, may be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine standard loads of its own 
series. When no other open-collector gates are paralleled, this gate may be used to drive ten loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if only one of the paralleled outputs is sinking all the currents. 

In both conditions (low and high level) the value of R L is determined by: 

RL; VRL 
IRL 

where V R L is the voltage drop in volts, and I R L is the current in amperes. 

high-level (off-state) circuit calculations (see figure A) 

The allowable voltage drop across the load resistor (VRL) is the difference between Vee applied and the VOH level 
required at the load: 

VRL; VCC - VOH min 

The total current through the load resistor (I R L) is the sum of the load currents (II H) and off-state reverse currents 
(lOH) through each of the wire-AND-connected outputs: 

IRL; 11· IOH + N • IIH to TTL loads 

Therefore, calculations for the maximum value of RL would be: 

Vcc -VOH min 
RL(max) = 11. IOH + N .IIH 

where 1) = number of gates wire-AND-connected, and N = number of standard loads. 

IOH 

'-.,----I 
~=4 

11 • IOH = 4 • 250.uA 

L:: 
IIH 

'-.,----I 
N=3 

N • II H ; 3 • 40 .uA 

Calculation: 

Vcc - V OH min 
RL(max) ; 11 • IOH + N • IIH 

5 - 2.4 2.6 
RL(max) = 0.001 + 0.00012 .n = 0.00112 .n = 2321 .n 

Values shown are for Series 54/74 standard inputs and outputs. For 

devices in other series, substitute appropriate values. 

FIGURE A-HIGH-LEVEL CIRCUIT CONDITIONS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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OPEN-COLLECTOR OUTPUT APPLICATION DATA 

APPLICATION DATA 

low-level (on-state) circuit calculations (see figure B) 

The current through the resistor must be limited to the maximum sink current of one output transistor. Note that if 
several output transistors are wire-AND connected, the current through R L may be shared by those paralleled 

transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level 
periods, the current must be limited to the recommended maximum IOL, the maximum current which will ensure that 

the low-level output voltage, VOL, will be below VOL max. 

Also, fan-out must be considered. Part of IOL will be supplied from the inputs which are being driven. This reduces the 
amount of current which can be allowed through R L. 

Therefore, the equation used to determine the minimum value of RL would be: 

'-..r-----J 
MAXIMUM IOL CAPABILITY 

OF ONE OUTPUT = 16 mA 

VCC- VOL max 
RL(minl = IOL capability - N • IlL 

Calculation: 

VCC-VOL max 
RL(min) 

IOL capability - N • IlL 

5 - 0.4 4.6 
RL(minj = -0-.0-16---0-.0-0-4-8 n = 0.0112 n = 410 n 

IlL 

~ 
N = 3 

N • II L = 3 • 1.6 mA 

Values shown are for Series 54/74 standard inputs and outputs. For 

devices in other series, substitute the appropriate values. 

tcurrent into OFF outputs is negligible at the low logic level. 

FIGURE 8-LOW·LEVEL CIRCUIT CONDITIONS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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II 
recommended operating conditions 

l.; FAMilY SERIES 54 SERIES 54L SERIES 54LS SERIES 54S 

SERIES 74 SERIES 74L SERIES 74LS SERIES 74S 7'!. FAMILY 
UNIT 

'02 '25, '27 'L02 'LS02, 'LS27 'S02, 'S260 

MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX 

s.i Family 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 
Supply voltage, Vee V 

74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

54 Family -400 -800 -100 -400 -1000 
High-level output current, 10H -- /lA 

74 Family -400 -800 -200 -400 -1000 

54 Family 16 16 2 4 20 
Low-level output current, 10L mA 

74 Family 16 16 3.6 8 20 

54 Family -55 125 -55 125 -55 125 -55 125 -55 125 
°e Operating free-air temperature, T A --

74 Family 0 70 0 70 0 70 0 70 0 70 L-...........-________________________ ... ___ 
L ... _ -- -- -

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

SERIES 54 SERIES 54L 

PARAMETER 
I TEST 

TEST eONDITIONSt 
SERIES 74 SERIES 74L 

FIGURE '02, '25, '27 'L02 

MIN TYPt MAX MIN TYpt MAX -
VIH High-level input voltage 1,2 2 2 

-
54 Family 0.8 0.7 

VIL Low-level input voltage 1,2 
74 Family 0.8 0.7 

VIK Input clamp voltage 3 Vee=MIN~ II=§ -1.5 

VOH High-level output voltage 
Vee = MIN: VIL = VIL max, 54 Family 2.4 3.4 2.4 3.3 

1 
10H = MAX 74 Family 2.4 3.4 2.4 3.2 

I Vee = MIN~ IIOL = MAX 
54 Family 0.2 0.4 0.15 0.3 

VOL Low-level output voltage 74 Family 0.2 0.4 0.2 0.4 
VIH = 2 V _IIOL = 4 mA Series 74LS 

Input current at 
4 

VI: 5.5 V 1 0.1 

maximum input voltage 
Vee: MAX 

VI = 7 V 

I Data inputs 40 10 
High-level VIH = 2.4 V 

IIH input current l Strobe of '25 4 Vee = MAX 160 

All inputs VIH=2.7V 

All inputs VIL- 0.3 V -0.18 

Low-level [Data inputs -1.6 
IlL 

input current lStrobe of '25 
Vee= MAX VIL = 0.4 V 

-6.4 

I All inputs VIL=0.5V 

Short-circuit 54 Family -20 -55 -3 -15 
lOS 

output current· 
6 Vee = MAX 

74 Family -18 -55 -3 -15 

lee Supply cu rrent Vee: MAX 

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

tAli typical values are at Vee c 5 V, TA = 26°C. 

§ II = -12 mA for SN54'/SN74' and -18 mA for SN54LS'/SN74LS' and SN54S/SN74S', 

SERIES 54LS SERIES 54S 

SERIES 74LS SERIES 74S 
UNIT 

'LS02 'LS27 'S02, 'S260 

MIN TYP+ MAX MIN TYP:j: MAX 

2 2 V 

0.7 0.8 
V 

0.8 0.8 

-1.5 -1.2 V 

2.5 3.4 2.5 3.4 
V 

2.7 3.4 2.7 3.4 

0.25 0.4 0.5 

0.35 0.5 0.51 V 

0.25 0.4 

mA 
0.1 

I J I/lA 

I 20 I 50 

-0.4 
mA 

-2 

-20 -100 -40 -100 

-20 -100 -40 -100 
mA 

See table on nex t page I mA 

+Not more than ana output should be shorted at a tlma, and for SN54LS'/SN74LS' and SN54S'/SN74S', duration of outpu't short-circuit should not exceed one second, 
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supply current~ 

ICCH (mAl ICCl (mAl 
ICC (mAl 

Average per gate 
TYPE Total with outputs high Total with outputs low 

(50% duty cycle) 

TYP MAX TYP MAX TYP 

'02 8 16 14 27 2.75 

'25 8 16 10 19 2.25 

'27 10 16 16 26 4.34 

'l02 0.8 1.6 1.4 2.6 0.275 

'lS02 1.6 3.2 2.8 5.4 0.55 

'lS27 2.0 4 3.4 6.8 0.9 

'S02 17 29 26 45 5.38 

'S260 17 29 26 45 10.75 
lIMaximum values of ICC are over the recommended operating ranges of Vee 

and T A; typical values are at Vee = 5 V, T A = 25° e. 

switching characteristics at Vee = 5 V, TA = 25°e 
tplH (nsl 

TEST Propagation delay time, 
TYPE 

CONDITlONS# 10w-to-high,level output 

MIN TYP MAX 

'02 12 15 

'25 Cl=15pF, Rl = 400 n 13 22 

'27 10 15 

'L02 CL=50pF, RL=4kn 31 60 

'LS02, 'LS27 CL=15pF, RL=2kn 10 15 

CL=15pF, RL = 280 n 3.5 5.5 
'S02 

CL=50pF, RL = 280 n 5 

'S260 CL=15pF, RL = 280 n 4 __ 5 __ 5 ____ 

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11. 

schematics (each gate) 

-FVCC 
1610. 130 

--<'t OUtPUt 

t- 'I 

=1--
The portion 01 the schematic within the dashed 
lines is repeated 10r the e input o·f the '27. 

'02, '27 CIRCUITS 

tpHl (ns) 

Propagation delay time, 

high-to-Iow-Ieveloutput 

MIN TYP MJ 

8 1 

8 1 

7 1 

35 ( 

10 1 

3.5 5 

5 

4 

~X 

5 

5 

iO 

5 

.5 

6 

The portion of the schematic within the dashed ':r" 
INPUTS 

A 

'--...... >--_ OU~UT 

lines applies only to the 'LS27 

INPUTS 
A--

B~ 

Vee , , Vee 

'25 CIRCUITS 

OUTPUT 
V 

Resistor values are nominal and in ohms. 

Vee 

OUTPUT 

I • • --+----- GND l-----,=;~';,7~r l1-r---r-i.r"" 
r--t---I=--------,----" - I " L~o 

The portion of the schematic within the dashed 
Jines is repeated for each additional input of the 
'S260, and the O.9-kn resIstor is changed to 
0.6 kn. 

'l02 CIRCUITS \.:,;02, 'lS27 CIRCUITS 'S02, 'S260 CIRCUITS 
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II 
recommended operating conditions 

,------, 
r~4 FAMILY SERIES 54 SERIES54H SERIES 54LS 

74 FAMILY SERIES 74 SERIES 74H SERIES 74LS 

'LS08, 
'08, 'H11, 'H21 

'LS11, 'LS21 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 

Supply Voltage, Vee 
54 Family 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

High-level output current, IOH -800 -500 -400 

Low-level output current, IOL 
54 Family 16 20 4 

74 Family 16 20 8 

Operating free-air temperature, T A 
54 Family -55 125 -55 125 -55 125 

74 Family 0 70 0 70 0 70 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SERIES 54 SERIES 54H SERIES 54LS 

SERIES 74 SERIES 74H SERIES 74LS 
TEST 

PARAMETER T 
FIGURE 

EST CONDITIONst 'LS08, 'LS11, 
'08 'H11, 'H21 

'LS21 

MIN TYP:j: MAX MIN TYP:j: MAX MIN TYP:j: MAX 

VIH High-level input voltage 1,2 2 2 2 ------
VIL Low-level i'nput voltage 1,2 

54 Family 0.8 0.8 0.7 

74 Family 0.8 0.8 0.8 -- ---'. ------
VIK Input clamp voltage 3 Vee: MIN, II: II -1.5 -1.5 -1.5 

VOH High-level output vo,itage 1 
Vee: MIN, 

IOH: MAX 

VIH = 2 V, 54 Family 2.4 3.4 2.4 3.4 2.5 3.4 

74 Family 2.4 3.4 2.4 3.4 2.7 3.4 

Vee: MIN, 

VOL Low-level output voltage 2 
IIOL=MAX 54 Family 0.2 0.4 0.15 0.3 0:25 0.4 

74 Family 0.2 0.4 0.2 0.4 0.35 0.5 

VIH: 2 V IIOL - 4 mA Senes 74LS 0.25 0.4 

II 
Input current at 

4 Vee = MAX 
maximum input voltage 

VI: 5.5 V 1 0.1 

VI: 7 V 0.1 -
IIH High-level input current 4 Vee: MAX 

VIH=2.4V 40 50 

VIH=2.7V 20 

IlL Low-level input current 5 Vee: MAX 
VIL = 0.4 V -1.6 -2 -0.4 

VIL 0.5 V 

Short circuit 
lOS 

output current· 
6 Vee = MAX 

54 Family -20 -55 -40 --100 -20 -100 

74 Family -18 -55 -40 --100 -20 -100 

lee Supply current 7 Vee = MA~ See table on nex t page 

t For conditions shown as MI N or MAX, use the appropriate ~/alues specified under recorrmended operating conditions_ 
:j:AII typical values are at Vce = 25°C_ 
§ II = -12 mA for SN54'/SN74', -8 mA for SN54H'/SN741-1', and -18 mA for SN54LS'/SN74LS' and SN54S'/SN74S'_ 
.Not more than one output should be shorted ata time, and for SN54H '/SN74H', SN54LS'/SN74LS' and SN54S'/SN74S', 

duration of output short circuit should not exceed one second_ 

SERIES 54S 

SERIES 74S 

'S08, 'Sll 
UNIT 

MIN NOM MAX 

4.5 5 5.5 
V 

4.75 5 5.25 

-1000 IlA 

20 
mA 

20 

-55 125 De 
0 _~L--

SERIES 54S 

SERIES 74S 

'S08, 'Sll 
UNIT 

MIN TYP:j: MAX 

2 V 

0.8 
V 

0.8 -----r--
-1.2 V 

2.5 3.4 
V 

2.7 3.4 

0.5 
V 

0.5 

--r--
1· 

mA 

50 
IlA 

--r--
mA 

-2 ---
-40 -100 

mA 
-40 -100 

mA 
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supply current~ 

ICCH (mAl ICCl (mAl 
ICC (mAl I 

Average per gate ; 
TYPE Total with outputs high Total with outputs low 

(50% duty cycle) I 

TYP MAX TYP MAX TYP 
I 

'08 11 21 20 33 3.88 I 

'H11 18 30 30 48 8 

'H21 12 20 20 32 8 -
'lS08 2.4 4.8 4.4 8.8 0.85 

'lS11 1.8 3.6 3.3 6.6 0.85 

'LS21 1.2 2.4 2.2 4.4 0.85 
I 

'S08 18 32 32 57 6.25 _I 
'S11 13.5 24 24 42 6.25 

11 Maximum values of ICC are over the recommended operating ranges of. V CC 
and T A; typical values are at V CC = 5 V. T A = 25° C. 

switching characteristics at Vee = 5 V I T A = 25° C 

tplH (nsl 

TEST Propagation delay time, 
TYPE 

CONDITIONS# low-to-high-Ievel output 

MIN TYP MAX 

'08 CL=15pF, RL = 400 n 17.5 27 
'H11, 'H21 CL - 25pF, RL - 280 n 7.6 12 

'LS08, 'LS11 
CL = 15 pF, 

'LS21 
RL = 2 kn 8 15 

CL=15pF, RL = 280 n 4.5 7 
'S08, 'S11 

CL=50pF, RL = 280 n 6 

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11. 

II 

tpHL (nsl 

Propagation delay time, 

high-to-Iow-Ievel output 

MIN TYP MJ 

12 1 

8.8 1 

10 : 

5 7 

7.5 

'X 
9 

"2 

'
0 

5 

schematics (each gate) 
---........ - Vee 

INPUTS 
A-

OUTPUT 
y 

'--........ ----< ...... -~~4--...... -GND 

INPUTS 
A-

'08 CIRCUITS 
vee 

OUTPUT 
Y 

..... • GND 

'H11, 'H21 CIRCUITS 

vee 
1.20 

IN~U~S : : 

~ - T. J ~OUTPUT 
Y 

'lS08, 'lS11, 'LS21 CIRCUITS 

INPUTS 
A .------.Jrr 

'S08, 'S11 CIRCUITS 

vee 

OUTPUT 
Y 

Resistor values shown are nominal and in ohms. 
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II 
recommended operating conditions 

54 FAMILY SERIES 54 SERIES 54H SERIES 54LS 

74 FAMILY SERIES 74 SERIES 74H SERIES 74LS 

'09 'H15 'LS09, 'LS15 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 

54 Family 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 
Supply Voltage, Vee 

High-level output voltage, VOH 5.5 5.5 5.5 

54 Family 16 20 4 

74 Family 16 20 8 
Low-level output c.urrent, IOl 

54 Family -55 125 -55 125 -55 125 

74 Family 0 70 0 70 0 70 
Operating free-air temperature, T A 

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

SERIES 54 SERIES54H SERIES54LS 

TEST 
TEST CONDITIONSt 

SERIES 74 SERIES 74H SERIES 74LS 
PARAMETER 

FIGURE '09 'H15 'LS09, 'LS15 

MIN TYP* MAX MIN TYP* MAX MIN TYP* MAX 
-

VIH High-level input voltage 1,2 2 2 2 
-

54 Family 0.8 0.8 0.7 
Vil low-level input voltage 1,2 

74 Family 0.8 0.8 0.8 
-

VIK I nput clamp voltage 3 Vee= MIN, II = § -1.5 -1.5 -1.5 
-

Vee= MIN, VIH = 2 V, 
IOH High-level output current 1 250 250 100 

VOH = 5.5~, 

Vee = MIN, 
54 Family 0.2 0.4 0.15 0.3 0.25 0.4 

2 IOL = MAX 
VOL low-level output voltage 74 Family 0.2 0.4 0.2 0.4 0.35 0.5 

VIH = 2V 
IOL =4 mA Series 74lS 0.25 0.4 

-
II 

Input current at 4 Vee= MAX 
VI = 5.5 V 1 0.1 

maximum input voltage VI = 7V 0.1 
-

VIH = 2.4 V 40 50 
IIH High-level input current 4 Vee = MAX 

VIH = 2.7 V 20 
-

Vll = 0.4 V -1.6 -2 -0.4 
III Low-level input current 5 Vee = MAX 

Vll=0.5V 

ICC Supply current 7 Vee = MAX See table on next page 

I'For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 

*AII typical values are at V CC = 5 V, T A = 25° C. 

§ II = - 12 mA for SN54'/SN74', -8 mA for SN54H'/SN74H', and -18 mA for SN54LS'/SN74LS'. 

SERIES 54S 

SERIES 74S 

'S09, 'S15 

MIN NOM MAX 

4.5 5 5.5 

4.75 5 5.25 

5.5 

20 

20 

-55 125 

0 70 

SERIES 54S 

SERIES 74S 

'S09, 'S15 

MIN TYP* MAX 

2 

0.8 

0.8 

~1.2 

250 

0.5 

0.5 

1 

50 

-2 

I 

UNIT 

V 

V 

mA 

°e 

UNIT 
I 

V 

V 

V 

/J.A 

V 

rnA 

/J.A 

mA 

mA 
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supply currentll 

ICCH ImAI ICCllmAI 
IcClmAI 

Average per gate 
TYPE Total with outputs high Total with outputs low 

150% duty cycle) 

TYP MAX TYP MAX TYP 

'09 11 21 20 33 3.88 

'H15 15 25 30 48 7.5 

'lS09 2.4 4.8 4.4 8.8 0.85 

'lS15 1.8 3.6 3.3 6.6 0.85 

'S09 18 32 32 57 6.25 

'S15 10.5 19.5 24 42 5.75 

~Maximum values of lee are over the recommended operating ranges of Vee 
and T A; typical values are at Vee = 5 V. T A = 25" e. 

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

tplH Insl 

TEST Propagation delay time, 
TYPE 

CONDITlONS# low-to-high-Ievel output 

MIN TYP MAX 

'09 CL;15pF, RL;400.\1 21 32 

'H15 CL;25pF, RL; 280.\1 12 18 

'LS09, 'LS15 CL;15pF, RL;2k.\1 20 35 

'S09 
CL;15pF, RL; 280.\1 6.5 10 

CL;50pF, RL;280.\1 9 

'S15 
CL;15pF, RL; 280.\1 5.5 8.5 

L. 
CL-50pF, RL;280.\1 8.5 

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11. 

~;chematics (each gate) 

tpHllnsl 

Propagation delay time, 

high-to-Iow-Ievel output 

MIN TYP MAX 

16 24 

9 13 

17 35 

6.5 
10 I 

9 

6 9 

8 

'09 CIRCUITS 

-- Vee 

'H15 CIRCUITS 

OUTPUT 
V 

Vee 

INP:~TS. . OUTPUT 

e-- -. -TdIf-.J Wl (/--- v 

.j> 
I 
I 
I 
I 

• 
'lS09, 'lS15 CIRCUITS 

., 

'S09, 'S15 CIRCUITS 

OUTPUT 
V 

Resistor values shown are nominal and in ohms_ 
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II 
recommended operating conditions 

T 54 FAMILY I SERIES 54 

74 FAMILY SERIES 74 

'13 '14,'132 

MIN NOM MAX MIN NOM 

Supply voltage, Vee 
T 54 Family 4.5 5 5.5 4.5 5 

r 74 Family 4.75 5 5.25 4.75 5 --------------------. 
Hi!f\level output current, IOH -800 

Low·level output current, IOL 
I 54 Family 16 

I 74 Family 16 

Operating free-air temperature, TA 
[ 54 Family -55 125 -55 

I 74 Family 0 70 0 

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

SERIES 54 

PARAMETER 
TEST 

TEST CONDITIONSt 
SERIES 74 

FIGURE '13 '14, '132 

f---. 
MIN TYPt MAX MIN TYP+ 

VT+ Positive-going threshold voltage Vee = 5V 1.5 1.7 2 1.5 1.7 

VT_ Negative-going threshold voltage Vee = 5V 0.6 0.9 1.1 0.6 0.9 

Hysteresis (VT +-VT _) 8,9 Vee = 5V 0.4 0.8 0.4 0.8 

~- Input clamp voltage 3 Vee = MIN, II ~ § -1.5 

VOH Hi!f\-Ievel output voltage 
Vee = MIN, IOH - MAX, 54 Family 2.4 3.4 2.4 3.4 

f-----
VI = VT min 74 Family 2.4 3.4 2.4 3.4 

Vee = MIN, IIOL = MAX 
54 Family 0.2 0.4 0.2 

VOL Low·level output voltage 74 Family 0.2 0.4 0.2 
VI = VT+ max r-'QL = 4 rnA Series 74LS 

f------rnput current .-t-------f---

IT+ positive'going threshold 
8 Vee=5V, VI = VT+ -0.65 -0.43 

Input current at 
IT_ 

negative-going threshold 
Vee = 5 V, VI = VT- --0.85 -0.55 

Input current at VI = 5.5 V 

maximum input voltage 
Vee = MAX 

VI = 7 V 

IIH High-level input current Vee = MAX 
VI- 2.4 V 40 

VI = 2.7 V 

IlL Low-level input current Vee = MAX 
VIL=0.4V -1 -1.6 -0.8 

VIL=0.5V 

lOS Short-circuit output current. Vee = MAX -18 -55 -18 

t For conditions shown as MIN or MAX, Use the appropriate value specified under recommended operating conditions. 

+AII typical values are at Vee = 5 V, T A = 25°e, 

§II c. -12 mA for SN 54'/SN 74' and -18 mA for 'LS13, 'LS14, 'LS132, and 'S132. 

SERIES 54LS SERIES 54S 

SERIES 74LS SERIES 74S 

'LS13, 'LS14, 'LS132 'S132 

MAX MIN NOM MAX MIN NOM MAX 

5.5 4.5 5 5.5 4.5 5 5.5 

5.25 4.75 5 5.25 4.75 5 5.25 

-800 -400 -1000 

16 4 20 

16 8 20 

125 ·-55 125 -55 125 

70 0 70 0 70 

SERIES 54LS SERIES 54S 

SER'IES 74LS SERIES 74S 

'LS13, 'LS14, 'LS132 'S132 

MAX MIN TYP+ MAX MIN TYP:j: MAX 

2 1.4 1.6 1.9 1.6 1.77 1.9 

1.1 0.5 0.8 1.1 1.22 1.4 

0.4 0.8 0.2 0.55 

-1.5 1.5 -1.2 

2.5 3.4 2.5 3.4 

2.7 3.4 2.7 3.4 

0.4 0.25 0.4 0.5 

0.4 0.35 0.5 0.5 I 

0.25 0.4 

-0.14 -0.9 

-0.18 -1.1 

0.1 

40 

20 50 

-1.2 -0.4 

-2 

-55 -20 -100 I -40 -1001 

·Not more than one output should be shorted at a time, and for SN54LS'/SN74LS' and 'S132, duration of output short-circuit should not exceed one second. 
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supply cu rrent 11 switching characteristics, Vee =: 5 V, T A = 25°e 

ICCH (rnA) ICCl (rnA) ICC (rnA) tplH (ns) 

Total with Total with Average per gate 
TYPE 

outputs high (50% duty cycle) outputs low 

TEST 
TYPE 

CONDITIONS 

Propagation delay time, 

low-to-high-Ievel output 

TYP MAX TYP MAX TYP MIN TYP MAX 

'13 14 23 20 32 8.5 

'14 22 36 39 60 5.1 

'13 --,,- CL= 15pF, RL= 
'14, '132 

18 27 
'! 

15 22 
400 ! 

--
'132 15 24 26 40 5.1 'LS13 15 22 

'LS13 2.9 6 4.1 7 1.75 'LS14 CL=15pF, RL = 2 kn 15 22 

'LS14 8.6 16 12 21 1.72 ---;-ui1~ 15 22 

'LS132 5.9 11 8.2 14 1.76 ---;-5132 Cl=15pF, RL= 280! ! 7 10.5 

'S132 28 44 44 68 9 --

11 Maximum values of ICC are over the recommended operating 
ranges of V CC and T A: typical values are at V CC = 5 V, 

TA = 25°C. 

PARAMETER MEASUREMENT INFORMATlOr~ 

TEST 
POINT VCC 

---·------3V 

FROM l RL 
OUTPUT 1 (See Note A) 
UNDER ,.. ~I ~I ~I i 

INPlJT~~ __ OV 

I 
!-tPHL-! i-tPLH-.of VOH 

TEST I ~ - VOret -OUTPUT~ __ ---VOL 

(See Note C) 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. All diodes are 1N916 or 1N3064. 

B. CL includes probe and jrg capacitance. 

C. Generator characteristics and reference voltages are: 

Generator Characteristics 

Zout PRR tr tf 
SN54'/SN74' 50n 1 MHz 10 ns 10 ns 

SN54LS'/SN74LS' 50n 1 MHz 15 ns 6 ns 

'S132 50n 1 MHz 2.5 ns 2.5 ns 

II 

RI 

VI ref(H 

efere,!1lce VOlta,~ 

1.7 V 

1.6 V 

1.8V 

VI refILl Vo ref 
0.9V-~ 

o.av-~ 
1.2V ~ 

tpHl (ns) 

Propagation delay time, 

high-to-Iow-Ievel output 

MIN TYP MAX 
15 22 

15 22 

18 27 

15 22 

15 22 i 

8.5 13 J 
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schematics (each gate) 

INPUTS 

4kl! 
NOM 

A-.- III 

:Ir I . =, 

INPUTS 

20kn 
NOM 

iii 

• •• • ~Vee 

'13 CIRCUITS 

OUTPUT 
Y 

GND 

, , , -. • Vee 
120n 
NOM 

A • I4iI " r 

B-I-"---~~ 
e- --l--r--~ 
D - -I - ~ ... -.fe--1 

I I I 

~~~ 
I I I 

y 

. •• • • GND 

'LS13, 'LS14, 'LS132 CIRCUI1·S 

Resistor values shown are nominal. 

INPUTS 

6kn 
NOM 

A. ~ •• , 
B- - ... --I4- J 

* : 
I 

• • Vee 

OUTPUT 
Y 

.. .... .. .. GND 

2.8 k\! 
NOM 

INPUTS 

: -"T --I. ~~T~'j 

'14, '132 CIRCUITS 

50n 
NOM 

Vee 

OUTPUT 
Y 

, .. ,. .. ... GND 

'S132 CIRCUITS 

:&-_n 
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SCHMITI-TRIGGER POSITIVE-NAND GATES AND INVERTERS 
WITH TOTEM-POLE OUTPUTS 

TYPICAL CHARACTERISTICS OF '13, '14, AND '132 CIRCUITSt 

POSITIVE·GOING THRESHOLD VOLTAGE 

FREE·AIR TEMPERATURE 

• :::1 vet 1. \! SJ 
"0 1.68 ~.J--d:=t-! '~14;-"1~'13;:;2t::=F=~:::=....j 
~ i.67 i--------+---r------i 

~ 1.66 _ 

~ 1.65 1-_--4-___ ~!_'1_3 ___ ____1 

'0 1.64 i---------------i 
<;l 
.E 1.63 i---------------i 

~ 1.621--------------1 
I 
~ 1.61 i------'--r----------i 
> 

-75 -SO -25 0 25 SO 75 100 125 

T A-Free-Air Temperature-°c 

FIGURE 1 

'13 

NEGATIVE·GOING THRESHOLD VOLTAGE 

FREE·AIR TEMPERATURE 

0.90 

:or 0.891 ver = 5 Y I 

! 0.sa1r--+--+--------'-----11 

~ ::: 1 

~ 0.851 
t;:k~ 

;3 0.84 

.~ 
i 
I 
,!. 
> 

0.831 

0.82~. ----------~ 
0.81 1

,----,..;...--1--------,---,.--

-75 -50 -25 0 25 SO 75 100 125 

TA-Free-Air Temperature-°c 

FIGURE 2 

DISTRIBUTION OF UNITS 

FOR HYSTERESIS 

850 

I 

HYSTERESIS 
vs 

FREE·AIR TEMPERATURE 

1 Vee = 5 V 
1 840 

830 1-~"4,"32 I I > 
E i'---. ! 

. ~ 
820 

~ 810 
-L--. ..... ~ 

~ 800 
'13--- r--..... i 

I 
,!. 790 .""'-- I 

> 
I 780 

f 
770 I 

760 

7SO 
-75 -50 -25 0 25 50 75 100 125 

'14, '132 
DISTRIBUTION OF UNITS 

FOR HYSTERESIS 

TA-Free-Air Temperature-°c 

FIGURE 3 

720 740 760 780 800 820 840 860 880 

VT+-VT_-Hysteresis-mV 

740 760 780 800 820 840 860 880 900 

VT+-VT_-Hysteresis-mV 

TH RESHOLD VOLTAGES 
vs 

SUPPLY VOLTAGE 

FIGURE 4 

2.0 r----,---,----,--r--,----, 

1.8 I---+--+-+--+-

1.6 f-::-::b.='"=F'-+---'----'T'--+--1 

1.4 i----'-f-"-'-'-f='-'~.:..:,-::.:.=....t-='i-'-'_"_i_-1 

0.8 ,=oo!--=F-_+_--+--t---;--

0.4 I--+----'----+---'---'---+--
0.21--+--+----+------'---

4.5 4.75 5.25 5.5 

vee-Supply Voltage-V 

HYSTERESIS 
vs 

SUPPLY VOLTAGE 

1.8 1---+--+-+-_+_-+-+--_+_---1 

> 1.6 1---+--+-+--_+_-+-+--_+_---1 

.~ 1.4 1--+--+-t---+--+-t---+----1 
~ I 1.2 

II 1.01---+--+-+--,-"'':-4.:.-'2-+-32-__ -+----'1-'-

;- 0.8 bd,.:=*-~+-=F===F=+==1 
I '13 
j!:. 0.61--+--+--'---+--+-t------1 
> 0.4 1--+--+-t--I-+--+-t--~---1 

1 

0.2 I--+--+-t---+--+-t--_+_---l 
; 

4.5 4.75 5.25 5.5 

vee-Supply Voltage-V 

FIGURE 5 

> 

t 
"0 
> 
~ 
~ 
o 
> 1 

o 
o 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 

Ve~=50V +-J J-W--' +Y T A - 25 e VT \iTt 

I 1 I I I I 

: I i 

I. I 'i4.~ 
'1~ : '1 32 

I 

I 

I 
I 

I 
I 
I 

0.4 O.B 1.2 1.6 

VI-Input Voltage-V 

FIGURE 6 FIGURE 7 FIGURE 8 
tOata for temperatures below oOe and 70

0e and supply voltages below 4.75V and above 5.25 V are applicable for SN5413, SN5414, 
and SN54132 only. 
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 
WITH TOTEM-POLE OUTPUTS 

TYPICAL CHARACTERISTICS OF 'LS13, 'LS14, AND 'LS132 CIRCUITSt 

1_70 

~ 1_69 

t 1_68 
"0 
> 1_67 -0 
"0 

~ 
1_66 

I- 1.65 

'" c: 
'0 1.64 
<;l 
.~ 1.63 

~ 1.62 

i+ 1.61 

-t" 
1.60 

POSITIVE-GOING THRESHOLD VOLTAGE 

FRE~AIRTEMPERATURE 

I J I 
I-Vee

s 5V 

i 

../' 
,..-

I 

I 
I 

-75 -so -25 25 SO 75 100 125 

8SO 

840 

> 830 
E 
i 820 

1810 

1 800 
1 -t" 790 

1+ 780 

-t" 770 

760 

7SO 

T A -Free-Air Temperature-"e 

HYSTERESIS 

FREE-AIR TEMPERATURE 

1 I 

I---Vee = 5 V 

I I 

I 
i-- r--

r--.. r--..... 
f"-... t-.. 

-75 -so -25 25 SO 75 100 125 

> 
.~ 
e 
~ 
:c 
-0 
c: 
CD 

i 
"0 
> 
-0 

~ 
~ 
I-

T A -Free-Air Temperature-"e 

THRESHOLD VOLTAGES AND HYSTERESIS 

SUPPLY VOLTAGE 

2.0 

1.b 

1.6 

1.4 
Positive-Going Threshold Voltage, VT + ...! 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0 
4.5 4.75 5.25 5.5 

vee-Supply Voltage-V 

0.90 
> 
1 ! 0.89 

~ 0.88 

~ 0.87 
-& 
] 0.86 

; 0.85 

~ 0.84 ., 
.~ 0.83 

~ 0.82 
1 

~ 0.81 
> 

0.80 

NEGATIVE-GOING THRESHOLD VOLTAGE 

FREE-AIR TEMPERATURE 

I _, 

t- Vee = 5 V 

I i 
~ 

I ~I---"" 
~/ 

VV 

-75 -50 -25 25 so 75' 100 125 

" c: 

" tl 
o 
a 

I 

T A -Free-Air Temperature-'e 

DISTRIBUTION OF UNITS 

FOR HYSTERESIS 

, J. 
Vee = 5 V 

t-T A = 25°e /\ 

\ 
99% ARE \ A80VE ) I 

1 I 
DC V N-

720 740 760 780 800 820 840 860 880 

VT+-VT_-Hysteresis-mV 

OUTPUT VOLT l>GE 

INPUT VOLTAGE 

Vee -5V I 
T A = 25° e +--+---+--l-+--+---+--il 

O~~~~ __ L-J--L~ __ L-~~ 

o 0.4 0.8 1.2 1.6 

V I-I nput VOltage-V 

tOata for temperatures below oOe and above 70
0e and supply voltages below 4.75 V and above 5.25 are applicable for SN54LS13, SN54LS14, 

and SN54LS132 only. 
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SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS 
WITH TOTEM-POLE OUTPUTS 

TYPICAL APPLICATION DATA 

I 
I 
I TTL SYSTEM 

t-------1§D---MOS, 
CMOS, 

etc. 
I 

SINE-WAVE 
OSCILLATOR ~-- I 

....------ ! IOU~ 
TTL SYSTEM INTERFACE '----.I 

FOR SLOW INPUT WAVEFORMS 

I 
PULSE SHAPER 

330.11 

INPUT 

MUL TIVIBRATOR 

Open-collector 
output 

I 

0.1 Hz to 10 MHz 

I 
I 
II 
II I I 

I I 

II II 
II II 

---______ 11 II I I rnr OUTPUT 

THRESHOLD DETECTOR 

,----, 
INPUT I '~OUTPUT ------1 r - -0.. - -

I ) I 
I ~..... I 

--I I 

l_~J I 
PULSE STRETCHER 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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recommended operating conditions 

54 FAMILY SERIES 54 SERIES 54H SERIES 54LS 

74 FAMILY SERIES 74 SERIES 74H SERIES 74LS 

'28 '37, '40 'H40 
'LS28, 'LS37 

'LS40 

MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX 

54 Family 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5 5.5 

5 5.25 4.75 74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 
Supply voltage, Vee 

-2.4 -1.2 -1.5 -1.2 

54 Family 48 48 60 12 

74 Family 48 48 60 24 

High-level output current, IOH r-=-----
Low·level output current, IOL 

54 Family -55 125 -55 125 -55 125 -55 125 

---- -.!4!_amily __ ,-_0 ___ 70 70 _ 0 70 70 
Operating free-air temperature, T A 

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

SERIES 54 SERIES 54H SERIES 54LS 

SERIES 74 SERIES 74H SERIES 74LS 
TEST 

PARAMETER TEST eONDITIONSt 'LS28, 'LS37, 
FIGURE '28 '37, '40 'H40 

'LS40 

MIN TYPJ: MAX MIN TYP!: MAX MIN TYP+ MAX MIN TYP+ MAX 

VIH High·level Input voltage 1,2 2 

54 Family 0.8 0.8 0.8 0.7 
VIL Low·level input voltage 1,2 

174 Family 0.8 0.8 0.8 0.8 

VIK I nput clamp voltage Vee=MIN, II'" § -1.5 _1.5 -1.5 -1.5 

Vee=MIN, VIL -VIL max, 54 Family 2.4 3.4 2.4 3.3 2.4 3.4 2.5 3.4 
VOH High·level output voltage 

IOH~ MAX 74 Family 2.4 3.4 2.4 3.3 2.4 3.4 2.7 3.4 

VCC' "". r;="" 54 Family 0.2 0.4 0.2 0.4 0.15 0.3 0.25 0.4 

VOL Low-level output voltage 74 Family 0.2 0.4 0.2 0.4 0.2 0.4 0.35 0.5 
VIH-2V -

IOL-12mA Senes 74LS 0.25 0.4 

Input current at 
Vee=MAX 

VI- 5.5 V 01 

maximum mput voltage VI = 7 V 0.1 

IIH High-level Input current Vee= MAX 
VIH = 2.4 V 40 40 100 

VIH-2.7V 20 

IlL Low-level Input current Vee· MAX 
VIL",OA V 

VIL"'05V 

-1.6 -1.6 -4 -0.4 

Short-circuit 54 Family -70 -180 -20 -70 -40 -125 -30 -130 
lOS 6· 

output current· 74 Family -70 -180 -18 -70 -40 -125 -30 -130 

ICC Supply Current Vee =MAX See tahle on ncx t page 

t For conditions shown as M IN or MAX, use the appropriate value specified under recommended operating conditions. 

tAil typical values are at Vee = 5 V, T A" 25"C. 

{ill = -12 mA for SN54'/SN74', -8 mA for 5N54H'/SN74H'. and -18 mA for 5N54L5'/5N74L5' and 5N545'/5N74S'. 

SERIES54S 

SERIES 74S 

'S37, 'S40 UNIT 

MIN NOM MAX 

4.5 5.5 
V 

4.75 5 5.25 

-3 mA 

60 
mA 

60 

-55 125 
"e --m 

SERIES 54S 

SERIES 74S 

IUNIT 
'S37, 'S40 

MIN TYP+ MAX 

2 V 

0.8 
V 

0.8 

-1.2 V 

2.5 3.4 
V 

2.7 3.4 

0.5 

0.5 I V 

J mA 

100 
IJA 

mA 
-4 

-50 -225 
mA 

-50 -225 

+Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second for all of these circuits except '537 and '540, or 100 milli

seconds for '537 and '540. 
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supply current~ 

ICCH (mA) ICCl (mA) 
ICC (mA) 

Average per gate 
TYPE Total with outputs high Total with outputs low 

(50% duty cycle) 

TYP MAX TYP MAX TYP 

'28 12 21 33 57 5.63 

'37 9 15.5 34 54 5.38 

'40 4 8 17 27 5.25 

'H40 10.4 16 25 40 8.85 

'lS28 1.8 3.6 6.9 13.8 1.09 

'lS37 0.9 2 6 12 0.86 

'LS40 0.45 1 3 6 0.86 

'S37 20 36 46 80 8.25 

'S40 10 18 25 44 8.75_ 

~ Maximum values of ICC are. over the recommended operating rangas of 
VCC and T A; typical values ara at VCC = 5 V, T A = 25°C. 

schematics (each gate) 

'28 CIRCUITS 

Vee 

.v I • Jill • OUT~UT 

'LS28 CIRCUITS 
Resistor values shown are nominal and in ohms. 

switching characteristics, Vee == 5 ", TA == 25°e 
tplH (ns) tpHl (ns) 

TYPE 
TEST Propagation delay time, Propagation delay time, 

CONDITlONS# low-to-high-levI31 output high-to-Iowoutput 

I----
'Ii,;"'IN TYP MAX MIN TYP MAX 

CL=50pF, RL=133n 6 9 8 12 
'28 

I-·CL = 150 pF, RL = 133 n 10 15 12 18 

'37 CL-45pF, RL-133n 13 22 8 15 
f--;;w- CL=15pF, Rl=133n 13 22 8 15 

'H40 CL=25pF, Rl-93n 8.5 12 6.5 12 

'LS28 12 24 12 24 

~ C L = 45 pF, R L = 667 n 
-

12 24 12 24 

I 'LS40 
-

12 24 12 24 
-

'S37, I-.C,- = 50 pF, Rl = 93 n 4 6.5 4 6.5 

'840 CL=150pF,Rl=93n 6 6 
- -

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11. 

lee 

OUTPUT 
Y 

if--._.' I -.,.---1.- '.':'--1 
I I I 
: ,.;M-_ • .J I 

-r"'-·L, .. __ .J 

** 

·I~at:~' 
'37, '40, 'H40 CIRCUITS 

'37 '40 'H40 
R1 4k 4k 1.4 k 
R2 600 600 390 
R3 100 100 45 
R4 400 400 250 
R5 4k 4k 2k 

....----------. Vee 

OUTPUT 
Y 

GND 

'LS37, 'LS40 CIRCUITS 'S37, 'S40 C IRCU ITS 

II 

m 
c 
.." 
.." 
m 
2J 
fn -... 
n 
r
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recommended operating conditions 

54 FAMILY SERIES 54 

74 FAMILY SERIES 74 

'128 

MIN NOM MAX 

54 Family 4.5 5 5.5 
Supply voltage, Vee 

74 Family 4.75 5 5.25 

54 Family -29 

74 Family -42.4 
High-level output current, 10H 

Low-level output current, 10L 48 

54 Family -55 125 

74 Family 0 70 
Operating free-air temperature, T A 

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

TEST 
TEST eONDITIONSt PARAMETER 

FIGURE 

VIH High-level input voltage 1,2 
f----
VIL Low-level input voltage 1,2 

VIK Input clamp voltage 3 Vee = MIN, 11= § 

54 Family 
Vee = MIN, VIL=0.8V, 10H = -2.4 mA 

74 Family 

Vee = MIN, VIL = 0.4 V, 10H = -13.2 mA 

VOl; High-level output voltage 1 Vee = MIN, VIL = 0.4 V, 10H = MAX 

Vee = MIN, 
54 Family 

VIL = 0.8 V, 10H = -3 mA 
74 Family 

Vee= MIN, VIL = 0.5 V, RO = 50 n to GND 
-

VOL Low-level output voltage 2 Vee= MIN, VIH=2V, 10L = MAX 
-

II Input current at maximum input voltage 4 Vee = MAX, VI = 5.5 V 
-

VIH - 2.4 V 
IIH High-level input current 4 Vee = MAX 

VIH=2.7V 
-

VIL=O.4V 
IlL Low-level input current 5 Vee = MAX 

VIL-0.5V 
-

Short-circuit output current· Vee = MAX lOS 6 
1--' I Total, outputs high 

-

ICC Supply current I Total, outputs low 7 
Vee = MAX 

I Average per gate Vee = 5 V, 50% duty cycle 
-

t For conditions shown as MI N or MAX, use the appropriate value specified under recommended operating conditions. 
tAil typical values are at V CC = 5 V, T A = 25° C. 

§II = -12 mA for '128 and -18 mA for 'S140. 

SERIES 54 

SERIES 74 

'128 

MIN TYP+ MAX 

2 

0.8 

-1.5 

2.4 3.4 

2.4 3.4 

2.4 

2 

0.26 0.4 

1 

40 

-1.6 

-70 -180 

12 21 

33 57 

5.63 

SERIES 54S 

SERIES 74S 

'S140 

MIN NOM MAX 

4.5 5 5.5 

4.75 5 5.25 

-40 

-40 

60 

-55 125 

0 70 

SERIES 54S 

SERIES 74S 

'S140 

MIN TYP+ MAX 

2 

0.8 

-1.2 

2.5 3.4 

2.7 3.4 

2 

0.5 

1 

100 

--4 

-·50 -225 

10 18 

25 44 

8.75 

tNot more than one output should be shorted at a time, and duration of short circuit should not exceed one second for '128 or 100 milliseconds for 'S140. 

UNIT 

V 

mA 

mA 

"e 

UNIT 

V 

V 

V 

V 

V 

mA 

/lA 

mA 

mA 

mA 

c,n 
Q 

I 
Q = I: 
::::. 
c,n 

I 
Q = I: 
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::II 
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switching characteristics, Vee = 5 V, TA = 25°e 

tpLH (nsl 

TEST Propagation delay time, 
TYPE 

CONDITlONS# low-to-high-Ievel output 

MIN TYP MAX 

CL ~ 50 pF, RL~133n 6 9 
'128 

CL ~ 150 pF, Rt,. ~ 133.!1 10 15 

CL ~ 50 pF, RL = 93.!1 4 6.5 
'S140 

CL = 150 pF, R L = 93 n 6 

#Load circuit and voltage waveforms are shown on page 3-10. 

schematics (each driver) 

4k~ S4k 

INPUTS 

A---...----r 

B --+----...-' 

600 

,-

tpHL (nsl 

Propagation delay time, 

h igh-to-Iow-Ievel outpu 

MIN TYP MAX 

8 12 

12 18 

4 6.5 

6 
_.- -_.- -

30 

Vee 

OUTPUT 
Y 

• •• • GND 

'128 CIRCUITS 

Resistor values shown are norninal and in ohms. 

II 

B 

~=ttt~ 

r- • -----...- Vee 

'S140 CIRCUITS 

OUTPUT 
Y 

• GND 

CIt 
c::t 

I 
Q 
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31: :::, 
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recommended operating conditions 
--

54 FAMILY SERIES 54' 

74 FAMILY SERIES 74' 

'06, '07 '16, '17 '26 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 
~ 

54 Family 4.5 5 5.5 4.5 5 5.5 4.5 5 

74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 
Supply voltage, Vee 

High-level output voltage, VOH 30 15 

54 Family 30 30 

74 Family 40 40 
Low-level output current, IOL 

54 Family -55 125 -55 125 -55 

74 Family 0 70 0 70 0 
Operating free-air temperature, T A 

~ I electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
>< 
> 
(J) 

z_ 
8z 
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SERIES 54' 

TEST 
TEST CONDITIONst 

SERIES 74' 
PARAMETER 

FIGURE '06,'07 '16, '17 '26 

MIN TYP MAX MIN TYP MAX MIN TYP 
-

High-level 
VIH 1,2 

input voltage 
2 2 2 

-
VIL 

Low-level 

input voltage 
1,2 0.8 0.8 

r-v-tK Input clamp voltage 3 Vee = MIN, II = -12 mA -1.5 -1.5 

IOH 
High-level 

1 
Vee = MIN, VOH = 12 V 

output current VI = A VOH = MAX 250 250 
-

0.4 0.4 Low-level Vee = MIN, IOL = 16 rnA 
VOL output voltage 2 VI = A IOL = MAX 0.7 0.7 

-Input current at 
II 4 .vee = MAX, VI=5.5V 1 1 

maximum input voltage 
-

High-level 
IIH 4 Vee = MAX, VIH = 2.4 V 40 40 

input current 
-

Low-level 
IlL 5 Vee = MAX, VIL=0.4V -1.6 -1.6 

input current 
-

lee Supply current 7 Vee = MAX See table on next page 
- -

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

AThe input voltage is V I H = 2 V or V I L = V I L max, as appropriate. See tables with test figures 1 and 2. 

5.5 

5.25 

15 

16 

16 

125 

70 

MAX 

0.8 

-1.5 

50 

1000 

0.4 

0.4 

1 

40 

-1.6 

I:D U) 
em 
"",:a 

UNIT 
'33, '38 

"'" -mm 
:aU) 

MIN NOM MAX 

4.5 5 5.5 
V 

4.75 5 5.25 

>c", 
z~ --a"""" ~ 

5.5 V 

48 
mA 

48 

z ..... 
m 

-55 125 
°e 

0 70 

:a 
"'" > n 
m 
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UNIT U) 
'33, '38 

MIN TYP MAX =e 
2 V ..... 

::c 
0.8 V C) 

." 
-1.5 V m 

Z 
250 

JlA I 

n 
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0.4 
V ~ 
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1 mA n ..... 
40 JlA C) 
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supply current~ 

ICCH (rnA) ICCl (rnA) ICC (rnA) 

Total with Total with Average per gate 
TYPE 

outputs high outputs low (50% duty cycle) 

TYP MAX TVP MAX TYP 

'06, '16 30 48 32 51 5.17 

'07, '17 29 41 21 30 4.17 

'26 4 8 12 22 2.00 

'33 12 21 33 57 5.63 

'38 5 8.5 34 54 4.88 

'If Maximum values of lee sh own are over the recommended operating 

ranges of Vee and TA; tvpical values are at Vee = 5 V, T A = 25°e. 

schematics (each gate) 

INPUTS 
A 

CIRCUITS 

'26 

'38 

'06, '16 CIRCUITS 

--• .---- Vee 

R2 

• • GND 

R1 R2 R3 I 

4kn. 1.6 kn.· 1 kn. 

4 kn. 600 n. 400 n. 

'26, '38 CIRCUITS 

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

~ J TEST 
TYPE 

__ CONDITIONS# 

'06, '16 w'17 CL "5pF, RL'"~ 
--' 
~? Cl=15pF, RL=lkn. 

'33 CL = 50 pF, RL = 133 n. 

CL = 150 pF, RL = 133 n. 

'38 CL = 45 pF, RL = 667 n. 

Propag 

low-to-

lplH (ns) 

Hion delay time, 

high-level output 
I TY~ 

10 

MAX 
15 

6 

16 

10 

15 

14 

10 

24 

15 

22 

22 

#Load circuit and voltage waveforms are shown on page 3-10. 

(
, 

INPUT -

l00U 

, . , 
'0·7, '17 CIRCUITS 

tPHl (ns) 

Propagation delay time, 

h igh-to-I ow-level output 

TYP MAX-
15 23 

20 30 

11 17 

12 18 

16 24 

11 18 

4kf. ~4k t600 Vee 

INPUTS ~ 

:t: .. "'" 
'33 CIRCUITS 
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• 
recommended operating conditions 

-
54 FAMILY SERIES 54LS' 

74 FAMILY SERIES 74LS' 

'LS26 'LS33 'LS38 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 

54 Family 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 
Supply voltage, Vee 

High-level output voltage, VOH 15 5.5 5.5 

54 Family 4 12 12 

74 Family 8 24 24 
Low-level output current, IOL 

54 Family -55 125 -55 125 -55 125 

74 Family 0 70 0 70 0 70 
Operating free-air temperature, T A 

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

SERIES 54LS' 

TEST 
TEST eONDITIONSt 

SERIES 74LS' 
PARAMETER 

FIGURE 'LS26 'LS33 'LS38 

MIN TYP± MAX MIN TYP+ MAX MIN TYP+ MAX -
VIH 

High-level 
1,2 

i npu t vol tage 
2 2 2 

Low-level 54 Family 0.7 0.7 0.7 
VIL 1,2 

input voltage 74 Family 0.8 0.8 0.8 

VIK Input clamp voltage 3 Vee - MIN, II" § -1.5 -1.5 -1.5 

High-level Vee = MIN, VOH = 12 V 50 
IOH 1 

output current VI = ... VOH = MAX 1000 250 250 -
0.4 54 Family 0.25 0.4 0.25 0.25 0.4 

Low-level Vee = MIN, 
IOl. = MAX 

74 Family 0.35 0.5 0.35 0.5 0.35 0.5 
VOL 2 

ou tput voltage VI = ... IOL=4mA 0.25 0.4 
Series 74LS' 

IOl. = 12 mA 0.25 0.4 0.25 0.4 

II 
Input current at 

4 Vee = MAX 
VI=5.5V 

maximum input voltage VI-7 V 0.1 0.1 0.1 -
IIH 

High-level 
4 Vee = MAX VIH =2.7V 20 20 20 

input current 
-

Low-level VIL=O.4V -0.4 -0.4 -0.4 
IlL 5 Vee = MAX 

input current VIL=0.5V -
lee Supply current 7 Vee = MAX See table on next page 

-
t For conditions shown as MI N or MAX, use the appropriate value specified under recommended operating conditions. 
+AII typical values are at Vee = 5 V, TA = 25°C. 
§ I, = -18 mA for SN54LS'/SN74LS' and -12 mA for SN54S'/SN74', 
"'The input voltage is V, H = 2 V or V I L = V I L max, as appropriate. See tables with test figures 1 and 2. 

SERIES 54S' 

SERIES 74S' 

'S38 

MIN NOM MAX 

4.5 5 5.5 

4.75 5 5.25 

5.5 

60 

60 

-55 125 

0 70 

SERIES 54S' 

SERIES 74S' 

'S38 

MIN TYP+ MAX 

2 

0.8 

0.8 

-1.2 

250 

0.5 

0.5 

1 

100 

-4 

UNIT 

V 

V 

mA 

°e 
I 

UNIT 

V 

V 

V 

p,A 

V 

mA 

p,A 

mA 

mA 

men 
em 
..,= .., -mm 
=en 
:l>U'I 
zol:a 
a~ -.... - ..... Zol:a 
..... r-men 
~:I> 
:l>Z 
na 
m en C')m 
:1>= ..... -mm 
en en 

~:: 
- en ..... -.... 
::c ..... 

oI:a 
een 
~ 
m 
Z 
I 

n 
e 
r
r
m 
n ..... 
e = e 
e ..... 
~ 
e ..... 
en 



.., 
tTl 
>< 
> 
(J) 

~ z_ 
~8z 
~~(J) 

0-l 
~;:o 
~c:: 
03:: 

tTl 
z 
-l 
(J) 

~ .... 

o 
-.J 
01 

supply current~ 

ICCH (rnA) ICCl (rnA) ICC (rnA) 

Total with Total with Average per gate 
TYPE 

outputs high outputs low (50% duty cycle) 

TVP MAX TYP MAX TYP 

'L826 0.8 1.6 2.4 4.4 0.4 

'L833 1.8 3.6 6.9 13.8 1.09 

'L838 0.9 2 6 12 0.86 

'838 20 36 46 80 8.25 

~ Maximum values of ICC shown are over the recommended operating 

ranges of Vce and TA; typical values are at VCC = 5 V, T A = 25°C. 

schematics (each gate) 

Vee 

: T. : T~ T J 
Y 

• •• GND 

'LS26 CIRCUITS 

Vee 

B I. Jill 

, • •• GND 

'LS38 CIRCUITS 

switching characteristics, VCC := 5 V, T A = 25°C 

TEST 
TYI>E 

CONDITIONS# 

'L826 CL= 15pF, RL = 21 

'LS33 
1--- CL=45pF, RL =66 
'LS38 

'838 RL = 93.11 ~ -~'-:_~~~I 

PLH (ns) l: Propag Ition delay time, 

ligh-Ievel output :llow-to-l 
I, TY 

---Ir-----" 
p 

:~-j'~ 
,! 2( ) 

~' 2 ) 

~_, __ 6_. 
.~ 9 

:5 

I 

MAX 

32 

32 

32 

10 

tPHL (ns) 

Propagation delay time, 

high-to-Iow-Ievel output 

TYP MAX 

15 28 

18 28 

18 28 

6.5 10 

8.5 

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-,11. 
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recommended operating conditions 
-

54 FAMILY SERIES 54 SERIES 54LS SERIES 54S 

74 FAMILY SERIES 74 SERIES 74LS SERIES 74S 
UNIT 

'32 'LS32 'S32 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 
I 54 Family 4.5 5 5.5 4.5 5 5.5 4.5 5 5.25 

V 

1---. 
74 Family 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

High·level output current, IOH 
--

-800 -400 -1000 iJ A 

Low·level output current, IOL 
54 Family 16 4 20 

74 Family 16 8 20 
mA 

Operating free-air temperature, T A 
54 Family -55 125 -55 125 -55 125 

e 
74 Family 0 70 0 70 0 70 

-

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

SERIES 54 SERIES 54LS SERIES 54S 

I TEST TEST CONDITIONS t 
SERIES 74 SERIES 74LS SERIES 74S 

UNIT PARAMETER 
FIGURE '32 'LS32 'S32 

MIN TYp:!' MAX MIN Typ:i: MAX MIN TYp:!: MAX 

VIH High-level input voltage 1,2 2 2 2 V 

54 Family 0.8 0.7 0.8 
VIL Low-level input voltage 1,2 

0.8 
V 

74 Family 0.8 0.8 

VIK Input clamp voltage 3 Vee~ - MIN, II - * -1.5 -1.5 -1.2 V 

Vee ~ MIN, VIH-2V, 54 Family 2.4 3.4 2.5 3.4 2.5 3.4 
V VOH High-level output voltage 1 

IOH_= MAX 74 Family 2.4 3.4 2.7 3.4 2.7 3.4 

Vee: ~ MIN, [IOL = MAX 
54 Family 0.2 0.4 0.25 0.4 0.5 

VOL Low level au tpu t voltage 74 Family 0.2 0.4 0.35 0.5 0.5 I V 
VIL _= VIL max I IOL = 4 mA Series 74LS 0.25 0.4 

II Input current at maximum input voltage Vee = MAX 
VI = 5.5 V 

mA 
VI 7V 0.1 

4 
VIH - 2.4 V 40 

IIH High-level input current Vee = MAX 
VIH=2.7V 20 50 

iJA 

VIL = 0.4 V -1.6 -0.4 
mA IlL Low·level input current 5 Vee ~ MAX 

-2 VIL=0.5V 

Short-circuit output current. 6 
54 Family -20 -55 -20 -100 -40 -100 

lOS Vee = MAX mA 
74 Family -18 -55 -20 -100 -40 -100 

~r outputs high 15 22 3.1 6.2 18 32 
Supply current 

------
7 Vee = MAX 23 38 4.9 9.8 38 68 I mA lee Total, outputs low ------ -:-:-"-C 

50% dUly cycle 4.75 1.0 Average per gale Veg = 5 V, 

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

:j: All typical valuas are at V CC = 5 V, T A = 25° C. 

§ II = -12 rnA for SN54'/SN74' and -'18 rnA for SN54LS'/SN74LS' and SN54S'/SN74S'. 

+Not mora than one output should be shorted at a time, and for SN54LS'/SN74LS' and SN54S'/SN74S', duration of the short-circuit should be less than one second. 
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switching characteristics at Vee = 5 V, TA = 25°e 

tpLH (ns) tpHL (ns) 

TEST Propagation delay time, Propagation delay time 
TYPE 

CONDITIONS# low-to-high-Ievel output high-to-Iow-Ievel outpu 

MIN TYP MAX MIN TYP MAX 

'32 CL=15pF, RL = 400 .0. 10 15 14 22 

'LS32 CL= 15pF, RL=2k.o. 14 22 14 22 

CL = 15pF, RL = 280.0. 4 7 4 7 
'S32 

CL = 50pF, RL = 280.0. 5 5 

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11-

• • • 
20 k <;20 k 11 k 

INPUTS 
A • W.I • I 

8k 

Vee • 
120 

14 • VV\ • OUTPUT Y 

• • •• GND 

'LS32 CIRCUITS 

Resistor values shown are nominal and in ohms. 

II 

schematics (each gato) 

INPUTS 

A 

130 
Vee 

OUTPUT Y 

.----~~----~------i_--~~- GND 

'32 CIRCUITS 

Vee 

2.11 k 

INPUTS Al OUTPUT Y 

B1 
• • GND 

'S32 CIRCUITS 
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• 
recommended operating conditions 

l?~AMILY .~~~~~ SERIES74H SERIES74L SERIES74LS SERIES74S 

I !i4 FAMILY LSERIES 54 SERIES 54H SERIES 54L SERIES 54LS SERIES 54S 

'51, '54 'H51, 'H54 'L5,~~~54, 'LS~~~~L5S54, 'S51, 'S64 I UNIT 

_ _ MIN NOIVI MAX MIN NOM MAX MIN NaM MAX MIN NOM MAX MIN NOM MAX 

_______________ 7_4 Family 475 5.25 4.75 5.25 4.75 5.25 4.75 5.25 4.75 5.25 
Supply voltage, Vee ~'~I Family 45 5 5.5 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5 

!;<I Family --400 -500 --100 400 - 1000 
High level output current, 'OH -- ---~ 1--- - pA 

74 Family -400 -500 -200 -400 1000 

Low level output current, tOl ~ Family t--------- _ 16 20 2 20 mA 
7_4 Family 16 f-----~r------ 3.6 20 

a 
';<I Family -55 125 --55 125 -55 125 -55 125 -55 125 

peratmg free air temperature, TA - ~-r--- "c 
L-- '4 F"mlly 0 70 70 0 70 0 70 0 70 

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

PARAMETER 
TEST 

FIGURE 
TEST eONOITIONS! 

SERIES 54 

SERIES 74 

SERIES 54H 

SERIES 74H 

SERIES 54L 

SERIES 74L 

'L51.'1 ~ 

SERIES 54LS 

SERIES 74LS 

SERIES 54S 

SERIES 74S 

'S51, 'S64 

I--~Q~~--+--- MIN TYP+ MAX 

V,H . 1,2 
I npu t vol tage 

V,L 1,2 Low-level ~ -he h54 
Family 0.8 \ 0.8 \ 0.7 \ 0.7 \ 0.8 \ 

~utvoltage ._ _ ___ ....?4 Family 0.8 0_8 0.7 0.8 0.8 

f---v'tK Input ciamp voltage 3 Vee=MIN, "-9 -1.5 -1.5 -1.5 -1.2 

vaH 

VOL 

High-level 
Vee = MIN. 74 Family 2.4 3.4 2.4 3.4 2.4 3.3 2.5 3.4 2.5 3.4 

1 I V,L = V,L max. 
outputvoltege ~ = MAX !,4 Family 2.4 3.4 2.4 3.4 2.4 3_2 2.7 3.4 2.7 3.4 

l 54 Family 0.2 0.4 0.2 0.4 0.15 0.3 0.25 0.4 0.5 
Low~level 

output voltage 
~~~: :~N, laL = MAX !4 Family 0_2 0.4 0.2 0.4 0.2 0.4 0.35 0.5 0.5 

.l'aL = 4 mA _~.~r~e, ?4LS 0.25 0.4 

UNIT 

Input current at Vee = MAX y~~.~~_..... 0.1 rnA 

E 
maximum input voltage _:'1 c 7 V 0.1 

High-level V,H - 2.4 V 40 50 10 
"H Vee - MAX - ~A 

input Current VIH - 2.7 V 20 50 

Low-level -VIL - 0.3 V -0.18 
. Vee=MAX V'L-0.4V 
Input CU"ent r-~ I I I I I -2 

I---- Short""i,euit -54 Family -20 55 I -40 -100 -15 -20 -100 I -40 100 

IlL -1.6 -2 --0.4 

lOS oUlputeu"ent. Vee = MAX '14 Family -18 -55 -40 -100 -3 -15 -20 -100 -40 -100 

ICC Supply current Vee= MAX See table on nex t page 

t For conditions shown as MI N or MAX, usa the appropriate value-specified under recommended operating conditions. 

tAli typical values are at Vee ~ 5 V, T A = 25°e. 

§ II C -12 rnA for SN54'/SN74', -8 mA for SN54H'/SN74H', and -18 mA for SN54LS'/SN74LS' and SN54S'/SN74S'. 

.Not more than one output should be shorted at a time, and ·for.SN54LS'/SN74LS', SN54H'/SN74H', and SN54S'/SN74S', duration of the short-circuit should not exceed 

one second. 
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supply currentll 

ICCH (rnA) ICCL (rnA) 
ICC (rnA) 

TVPE Average per AOI gate 
Total with outputs high Total with outputs low 

(50% duty cycle) 

TVP MAX TVP MAX TVP 

'51 4 8 7.4 14 2.85 

'54 4 8 5.1 9.5 4.55 

'H51 8.2 12.8 15.2 24 ['.85 

'H54 7.1 11 9.4 14 8.25 

'L51 0.44 0.8 0.76 1.3 0.30 

'L54 0.39 0.8 0.60 0.99 0.50 

'L55 0.22 0.4 0.38 0.65 0.30 

'LS51 0.8 1.6 1.4 2.8 0.55 

'LS54 0.8 1.6 1.0 2 0.9 

'LS55 0.4 0.8 0.7 1.3 0.55 

'S51 8.2 17.8 13.6 22 5.45 

'S64 7 12.5 8.5 16 7.75 

~ Maximum values of ICC are over the recommended operating ranges 
of V CC and T A; typical values are at V CC = 5 V, T A = 25° C. 

schematics (each gate) 

The portion of the circuits within the dashed 
lines is repeated (with as many emitters or 
input diodes as applicable) for each additional 
AN D section. 

Resistor values shown are nominal and in ohms. 

switching characte!ristics .at Vee = 5 V, TA = 25°e 

tpLH (ns) tpHL (ns) 

TEST 
TVPE 

CONIDITIClNS# 

Propagation delay time, Propagation delay time, 

low-to-high-Ievel output high-to-Iow-Ieveloutput 

MIN TVP MAX MIN TVP MAX 

'51, '54 CL=15pF, RL=400n 13 22 15 

'H51 CL=25pF, RL=280n 6.8 11 6.2 11 

'H54 CL=25pF, RL=280n 11 6.2 11 

'L51, 'L54, 

'L55 
CL=50pF, RI.=4kn 50 90 35 60 

'LS51, 'LS55 CL = 15pf', RL = 2 kn 12 20 12.5 20 

'LS54 CL-15pf', Rl. - 2 kn 12 20 12.5 20 

'S51, 'S64 
CL= 15pF, RL.=280n 
f-==----=--::-----
CL=50pF, RL.=280n 

3.5 5.5 3.5 5.5 

5.5 

#Load circuit and voltage waveforms are shown on pages 3-10 and 3-11, 

OUTPUT 
Y 

OUTPUT 
y 

'51, '54 CIRCUITS 'H51, 'H54 CIRCUITS 

'L51, 'L54, 'L55 CIRCUITS 

OUTPUT 
y 

INrUTS {-
_ 10k 

~~'" -1-tq~~J 
• oN ~ 

'LS51, 'LS54, 'LS55 CIRCUITS 

• 

~----- ------.--.-Vcc 

'S51, 'S64 CIRCUITS 
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• recommended operating conditions 

-SN54S65 SN74S65 . 
1--- UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High-level output voltage, VOH ~ 5.5 5.5 V 

low-level output current, IOl 20 20 mA 

Operating free-air temperature, T A _=55 ____ ~ '------ 0 70 0 C 

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

)NDITIONSt 
MIN 

TEST 
PARAMETER TEST co 

FIGURE 

VIH High-level input voltage 1,2 2 

Vil low-level input voltage 1,2 

VIK Input clamp voltage 3 VCC= MIN, II = -18mA 

VIH = 0.8V, 
IOH High-level output current 1 

VCC= MIN, 

VOH = 5.5V 

Vll=2V, 
VOL low·level output voltage 2 

VCC= MIN, 

IOl = 20mA 

, VI = 5.5 V II 
Input current at 

4 VCC= MAX, 
maximum input voltage 

VI = 2.7 V IIH 
High-level input 

4 VCC = MAX, 
current -

VI=0.5V III 
low-level input 

5 VCC= MAX, 
current -

ICCH Supply current, output high 7 VCC= MAX 
-

ICCl Supply current, output low 7 VCC= MAX 
-

'S65 

TYP+ MAX 
UNIT 

V 

0.8 V 

-1.2 V 

250 J.lA 

0.5 V 

mA 

50 J.lA 

-2 mA 

6 11 mA : 

8.5 ~6 .. L_m~J 

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

conditions. 
+AII typical values are at V CC = 5 V, T A ,= 25

0 
C. 

switching characteristics, Vee = 5 V, T A = 25" C 

PARAMETER TEST co NDITIONS# 
'S65 

UNIT 
MIN TYP MAX 

Propagation delay time, Cl=15pF, 

tPlH low-to.high-Ievel output Cl=50pF, 

Rl=280n 2 5 7.5 ns 

Rl = 280 n 8 ns I 

Propagation delay time, Cl = 15pF, 
tpHl high-to-Iow.leveloutput Cl = 5OpF, 

Rl=280n 2 5;5 8.5 ns 

_Rl '"380 H_
1

_ 6.5 ns 
-

#Load circuit and voltage waveforms are shown on page 3-10. 
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Resistor values shown are nominal and in ohms. 
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recommended operating conditions 

L
54 FAMILY SERIES 54 I 5;ERIES 54 

~4 FAMILY SERIES 74 W:ERIES 74 

'125,'125, 

'425, '425 
'L,S125, 'LS 

LS SERIES54S 

LS SERIES 74S 

126 'S134 

MIN NOM MAX 1 MINI NOM MAX MIN NOM MAX 

54 Family 1 4.5 
Supply voltage, Vee 

5.51 4.Ei 
1--

74 Family 1 4.75 5.25 14.7Ei 

5.5 4.5 5 5.5 

5.25 4.75 5 5.25 

-2 54 Family 
High·level output current, 10H 

74 Family -5.2 

-1 -2 

-2.6 -6.5 

54 Family 16 
Low-level output current, 10L 

1-74 Family 16 

8 20 

16 20 

54 Family 1 -55 
Operating free-air temperature, T A 

74 Family 

1251 -5fi 

70 

125 -55 125 

70 0 70 

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

PARAMETER F~G~~E I TEST eONDITIONst 

SERIES 54 H"ERIES 54 
SERIES 74 S,ERIES 74 

'125, '126, 'l,S125 'LS 
'425, '426 ' 

VIH Hi\tl-Ievel input voltage 1,2 
MIN TYP* MAX ~I TYP* 

VIL Low-level input voltage 1,2 =:E54 Family 
74 Family 

0.8 

0.8 

VIK Input clamp voltage Vec~ MIN, II ~ § 

VOH High-level output voltage 
Vee - MIN, VIH - 2 V, ~ Family 

VIL ~ VIL max, 10H ~ MAX 74 Family 

Vee~ MIN, 
IIOL ~ MAX 

54 Family 

VOL Low-level output voltage I VIH ~ 2 V, 74 Family 

VIL ~ VIL max IIOL - 8 mA Series 74LS 

-1.5 

2.4 3.3 § 2.4 3.1 2.4 

~ 0.25 
0.4 0.35 
- ----0:25 
- ---

Off·state (hi\tl-impedance 
Vee- MAX, Vo - 2.4 V 

102 19 VIH ~ 2 V, VO~0.4V 
state) output current 

VIL ~ VIL max VO~ 0.5 V 

40 

-40 

II 
I npu t cu rrent at 

Vee~ MAX 
VI = 5.5 V 

maximum input voltage VI = 7V 

,. 
IIH High-level inpu t cu rrent Vee = MAX 

VIH - 2.4 V 

VIH ~ 2.7 V 

40 

IlL Low·level input current Vee = MAX 
VIL - 0.4 V 

VIL=O.5V 

lOS Short-circuit output current· Vee ~ MAX 
54 Family 

74 Family 

-1.6 

-30 -,,§ 
-28 -70 -40 

ICC Supply current Vee= MAX See table on ne 

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

:j:AII typical values are at Vee = 5 V, TA = 25°C. 

§ II = -12 mA for SN54'/SN74' and -18 mA for SN54LS'/SN74LS' and SN54S'/SN74S', 

LS SERIES54S 

LS SERIES74S 

126 'S134 

MAX MIN TYP:): MAX 

2 

0.7 O.B 
O.B O.B 

-1.5 -1.2 

2.4 3.4 

2.4 3.2 

0.4 0.5 

0.5 0.5 

0.4 

20 50 

-20 

-50 

1 

0.1 

20 50 

- 0.4 

-2 

-225 -40 -100 

-225 -40 -100 

xt page 

UNIT 

V 

mA 

mA 

°e 

UNIT 

V 

V 

V 

V 

V 

p.A 

mA 

p.A 

mA 

mA 

mA 

+Not more than one output should be shorted at a time, and for SN54LS'/SN74LS' and SN54S'/SN74S', duration of the short circuit should not exceed one second, 
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supply current'! 

TEST CONDITIONS 

TVPE DATA OUTPUT 

INPUTS CONTROLS 

'125, '425 OV 4,5V 

'126, '426 OV OV 

'LS125 OV 4,5V 

'LS126 OV OV 

OV OV 

'S134 5V OV 

5V 5V 

19o (rnA) 

MIN TVP 

32 

36 

11 

12 

7 

9 

14 

MJ AX 

&! 

6 

21 

54 

2 

o 
2 

1: 

1. 

3 
6 

21 

~ Maximum values of ICC are over the recommended operating 

ranges of V CC and T A; typical values are at V CC = 5 V, 

TA = 25°C. 

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

SERIES54n4 

PARAMETER TEST '125, '425 

CONDITIONS# TVP MAX 

Propagation delay time, 
tPLH 8 13 

low-to-high-Ievel output 

Propagation delay time, CL = 50pF, 
tpHL 12 18 

high-to-Iow-Ievel output RL = 400 n 

tpZH Output enable time to high level 11 17 

tpZL Output enable time to low level 16 25 

tPHZ Output disable time from high level CL~5pF, 5 8 

tPLZ Output disable time from low level RL = 400 n 7 12 
'---

#Load circuit and voltage waveforms are shown On page 3-10. 

I 
schematics (each gate) 

INPlJl 
C 

INPUT __ .0._ .. _"- __________ --' 

A 

-- Vee 

QUTPIIT 
y 

'125, '425 CIRCUITS 

CONTROL 
INPUT 

C 

DATA 
INPUT 

A 

-- ~---.--.-- Vee 

aUf PUT 
y 

'126, '426 CIRCUITS 

Rasistor values shown ara nominal and in ohms. 

SERIES 54LS/74LS SERIES 54S/74S 

'126, '426 TEST 'LS125 'LS126 TEST 'S134 

TVP MAX CONDITlONS# TVP MAX TVP MAX CONDITIONS# TVP MAX 

CL=15pF, RL=280n 4 6 
8 13 9 15 9 15 

CL=50pF, RL=280n 5.5 

CL=30pF, CL=15pF, RL=280n 5 7.5 
12 18 7 18 8 18 

RL=1kn CL = 50 pF, RL = 280 n 7 

11 18 12 20 16 25 13 19.5 

16 25 15 25 21 35 
CL=50pF, RL=280n 

14 21 

10 16 CL ~ 5 pF, 20 25 5.5 8.5 

12 18 RL=1kn 20 25 
CL=5pF, RL = 280 n 

9 14 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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schematics (each gate) 

, -r--vcc 
son 

-OUTPUT 

~----~--------~~r-*-----~~------~~~--1.~~-GND 
A INPUT"-----------------------' 

'LS125 CIRCUITS 

GINPUT 

OUTPUT 

A INPUT------------------------------' 

'LS126 CIRCUITS 

Resistor values shown are nominal and In ohms. 

I 

'8134 CIRCUITS 
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recommended operating conditions 

Supply voltage, Vee 

High-level output current, 10H 

low-level output current, 10l 

Operating free-air temperature, T A 

• 
54 FAMilY 

74 FAMILY 

54 Family 

74 Family 

54 Family 

74 Family 

54 Family 

74 Family 

54 Family 

74 Family 

SERIES 54 

SERIES 74 

'365A, '366A 

'367A, '36BA 

MIN NOM MAX 

4.5 5.5 

4.75 5.25 

-2 

-5.2 

32 

32 

-55 125 

70 

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

TEST 
PARAMETER 

FIGURE 

~H Hi(t1-level input voltage 1,2 

V I l low-level inpu t voltage 1,2 

VIK Input clamp voltage 

VOH High-level ou tpu t vol tage 

TEST CONDITIONSt 

Vee = MIN, 

Vee = MIN, 

Vil = Vil max, 

54 Family 

74 Family 

11=* 

VIH = 2 V, 54 Family 

10H = MAX 74 Family 

SERIES 54 

SERIES 74 

'365A, '366A 

'367A, '36BA 

MIN TYPt MAX 

0.8 

0.8 

-1.5 

2.4 3.3 

2.4 3.1 

SERIES 54LS 

SERIES 74LS 

'LS365, 'LS366 UNIT 

'LS367, 'LS36B 

MIN NOM MAX 

4.5 5.5 
V 

4.75 5.25 

-1 
mA 

-2.6 

-55 

SERIES 54LS 

SERIES 74LS 

'LS365, 'LS366 UNIT 

'lS367, 'LS36B 

MIN TYPt MAX 

2 V 

0.7 

0.8 
V 

-1.5 V 

2.4 3.3 
V 

2.4 3.1 

VOL low-level output voltage 

Vee = MIN, 

VIH=2V, 

Vil = Vil max 

n ?" 0.4 

U.;Jt> 0.5 I V t~54~F~a~m~il~V~~ __________ ~O~.4~t-____ ~~ __ ~~ 
10l = MAX, 74 Familv 0.4 

10l = 8 mA I Series 74lS 0.25 0.4 

102 
Off-state (high-impedance state) 

outpUt current 
19 

Vee = MAX, 

Vil = Vil max 

?n 
. jJA 

-~ 
VIH = 2 V, I Va = 2.4 V I 40 I -: I 

Va = 0.4 V -40 

Vee = MAX Input current at maximum input voltage 
VI=5.5V 

VI = 7 V 

VIH=2.7V 
IIH Hi(t1-level input current 

40 VIH=2.4V 
Vee = MAX 

A inputs 
Vee = MAX, VI = 0.4 V. III low-level input current 

-40 

-1.6 

Vee = MAX, VI = 0.5 V, 

Either G input at 2 V 

Both G inputs at 0.4 V 

1 G inputs 1- 1 Vee = MAX, VI = 0.4 V, - - I 
-, 0 I 
_1~n -40 

.,;Jec lOUie UII Ilt::JI. l J..'oye 

lOS Short-circuit output current· 1_ 1 Vee = MAX -- I 

ICC Supply current Vee - MAX 

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

tAli typical values are at Vee = 5 V, T A = 25°e. 

§ II = -12 mA for SN54'/SN74' and -18 mA for SN54lS'/SN74lS', SN54S/SN74S'. 

mA 
0.1 

20 
jJA 

-20 I jJA 

-0.4 1 
mA 

-

04

1 -2;5 : mA 

rnA 

·Not more than one output should be shorted at a time, and for SN54LS'/SN74LS' and SN54S'/SN74S', duration of output short-circuit should not exceed one second. 
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supply current ~ 

TYPE 
DATA OUTPUT Icc ImAI 

INPUTS CONTROLS TYP MAX 

'365A, '367A OV 4.5V 65 85 

'366A, '368A OV 4.5 V 59 77 

'LS365, 'LS367 OV 4.5V 14 24 

'LS366, 'LS368 OV 4.5V 12 21 

~ Maximum values of lee are over the recommended 

operating ranges of Vee and T A; typical values are 

at Vee = 5 V, T A = 25° e. 

schematics 

switching characterustics, Vee = 5 V, T A =: 25()e, see note 1 
SERIES 54174 SERIES 54LSI74LS .-

PARAMETER· 
TEST 

'365A, '367A '361 !~ ,;A, '36 

~ 

TEST 

CONDITIONS 
'LS365, 'LS367 'LS366, 'LS368 

CONDITIONS 
TYP MAX TYP 

tpLH 16 

tpHL CL=50pF, 22 

tpZH RL=400n 35 

tpZL 37 

tPHZ CL=5pF, 11 

tpLZ RL = 400n 27 

*tPLH = Propagation delay time, I.ow-to-high-Ievel output 

tpH L = Propagation delay time, high-to-Iow-Ievel output 

tpZH = Output enable time to high level 

.IAX TYP MAX TYP 

17 10 16 7 

'"""16 CL=30pF, 9 22 12 
.~ RL = 1 kn 19 35 18 

'"37 24 40 28 

11 CL = 5 pF, 30 
'2'/ RL = 1 kn 35 

tpZL .= Output enable time to low level 

tpHZ = Output disable time from high level 

tpLZ .= Output disable time from low level 

NOTE1: Load circu its and voltage waveforms are shown on pages 3-10 and 3-11. 

MAX 

15 

18 

35 

45 

32 

35 

, - - -, - - - -. - - =, Vee " I, I Vee 

CONTROL 
INPUT 

ii, 

CONTROL 
INPUT 

G2 

DATA 

IN~UT " 

1 OF 2 CONTROL SECTIONS , OF 6 DRIVERS 

OUTPUT 
Y 

CONTROL 
INPUT 

G, 

CONTROl 
INPUT 

G> 

OUTPUT 
Y 

r - =-_- ~_:::_=_::-+.., , r - -, - - ,- - - - -, - - - , - - -, Vee 1..----, ' , Vee 

CONTROL I 
INPur 

(;10nG7 

fR is 900 n for the control 
section associated with <31 
and 600 n for the control 
section associated with <32. 

"' 
'367A CIRCUITS 

CONTROL I 
INPUT 

il'ORG2 

t R is 900 n for the control 
section assClciated with <31 
and 600 n for the control 
section assClciate.[j with <32. 

Resistor values shown are nominal and in ohms. 
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'368A CIRCUITS 
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OATA 

INPUT 
A 

INPUTS 

ih,G2 I 

'lS365 CIRCUITS 

• • - , 

II 

Vee 

OUTPUT 
Y 

., • I GND 

,I vee 

OUTPUT 
y 

II ~ ... 
DATA L ' J1-@· 
INPUT -=- - - I 

- -- • , .! GND 

t R is 5 kfl. for the control 

section associated with G 1 

and 8 kfl. for the control 

section associated with <32. 

'lS367 CIRCUITS 

INPUT 
02 

~~~ I-
A 

'lS366 CIRCUITS 

INPUTS 
{i1,'ll2 

DATA L __ 
INPUT - II 

t R i. 5 kfl. for the control 

section associated with <31 
and 8 kfl. for the control 

section associated with <32. 

1 OF 60RIVERS r-------
I " .. 

I 

'lS368 CIRCUITS 

Resistor values shown are nominal and in ohms 
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recommended operating conditions 

54 FAMILY 

74 FAMILY 

'23 

MIN NOIII 
-~--~5 54 Family 

Supply voltage, Vee 
74 Family 4.75 5 

High-level output current, 10H 

54 Family 
Low-level output current, 10L 

74 Family 

-55 54 Family 
Operating free-air temperature range, T A 

74 Family 0 

The '23, '50, and '53 are designed for use with up to four '60 expanders. 
The 'H50, 'H53, and 'H55 are designed for use with up to four 'H60 expanders or one 'H62 expander. 
The 'H52 is designed for use with up to six 'H61 expanders. 

s 
s 

M 

ERIES 54 

ERIES 74 

AX MIN 

5.5 4.5 

1.25 4.75 

1300 

16 

16 

125 -55 

70 0 

'50, '53 

NOM 

5 

5 

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

TEST 
PARAMETER 

FIGURE 

VIH High-level input voltage 1,2 

VIL Low-level input voltage 1,2 

VIK Input clamp voltage 3 

VOH High-level output voltage 1 

VOL Low-level output voltage 2 

II Input current at maximum input voltage 4 

IIH High-level input current 
Data input 

4 
Strobe of '23 

IlL Low-level input current 
Data inputs 

5 
Strobe of '23 

lOS Short-circuit output current. 6 

TEST CONDITIONSt 
'23 

,,------
MIN Typ:1 

2 

Vee= MIN, II = § 

Vee- MIN, IVI="', IIOH = MAX 2.4 3.4 

Vee= MIN, VI="', IIOL=MAX 0.2 

Vee= MAX, IVI = 5.5 V 

Vee = MAX, VIH = 2.4 V 

Vee = MAX, VIL = 0.4 V 

l 54 Family -20 
Vee= MAX I 74 Family -18 

S 

S 

ERIES 54 

ERIES 74 

MJ ),X 

1.8 

-1 .5 

1.4 

1 

,~o 

130 

.6 -1 

=e 1.4 

!55 

155 

MIN 

2 

2.4 

-20 

-18 

'50, '53 

TYPf 

3.4 

0.2 

MAX 

5.5 

5.25 

--400 

16 

16 

125 

70 

MAX 

0.8 

-1.5 

0.4 

1 

40 

-1.6 

-55 

-55 

lee SIJpply curl'~~ __________ 7 Vee = MAX See table on next page 
-- - -- ---

t For conditions shown as MI N or MAX, use the appropriate value specified under recommended operating conditions. 
fAil typical values are at Vee = 5 V, T A = 25°e. 
§ II = -12 mA for SN54'/SN74' and -8 mA for SN54H'/SN74H'. 

"'The input voltage is VIH = 2 V or VIL = VIL max, as appropriate. See tables with test figures 1 and 2. 

.Not more than one output should be shorted at a time, and for th"e SN54H'/SN74H', duration of short-circuit should not eKceed one second. 

I 

SERIES 54H 

SERIES 74H 

'H50, 'H52, 

'H53, 'H55 

MIN NOM MAX 

4.5 5 5_5 

4.75 5 5_25 

-500 

20 

20 

-55 125 

0 70 

SERIES54H 

SERIES 74H 

'H50, 'H52 

'H53, 'H55 

MIN TYPf MAX 

2 

0.8 

-1.5 

2.4 3.4 

0_2 0.4 

1 

50 

-2 

-40 -100 

-40 -100 

UNIT 

V 

IJ.A 

mA 

°e 

UNIT 

V 

V 

V 

V 

V 

mA 

IJ.A 

mA 

mA 

mA 

m 
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I 
I ch v MIN.T A = MIN (UnleSS otnerwlse noted) 

-
IX (rnA) VBE(Q) (V) 

VOH(V) 

TYPE 
(Ix for 'H52) Base-emitter voltage of 

High·level output voltage 
Expander current output transistor Q 

TEST CONDITIONS MIN TYP:j: MAX TEST CONDITIONS MIN TYP:j: MAX TEST CONDITIONS MIN TYP:j: MAX 

SN5423 VXX = 0.4 V, -3.5 IX+IX=410/lA, IX = 150 /lA, 

SN5450 IOl = 16 rnA, -2.9 
RXX ~ 0, 

IOL = 16 rnA, 
1.1 

IX= -150/lA, 

IOH = -400 /lA, 
2.4 3.4 

SN5453 See Figure 10 -2.9 See Fi~ure 11 See Figure 12 

SN7423 VXX = 0.4 V, -3.5 I X + IX = 620 /lA, IX = 270 /lA, 

SN7450 IOl = 16 rnA, -3.1 
RXX ~ 0, 

IOl = '16 rnA, 
1 

IX = -270 /lA, 

IOH = -400/lA, 
2.4 3.4 

SN7453 See Figure 10 -3.1 See Figure 11 See Figure 12 

SN54H50, 
Vx = 1.4 V, IX+IX=700/lA, IX = 320 /lA, 

SN54H53, 
IX = 0, 

-5.85 
RXX ~ 0, IX = -320 /lA, 

2.4 3.4 1.1 
SN54H55 

IOL = 0, IOL = 20 rnA, IOH = -500/lA, 

See Figure 10 See Figure 11 See Figure 12 

SN74H50, 
VX=l.4V, IX+IX= 1.1 rnA, IX = 570 /lA, 

SN74H53, 
IX= 0, 

-6.3 
RXX" 0, 

1 
IX = -570 /lA, 

2.4 3.4 

SN74H55 
IOL = 0, IOL = '20 rnA, IOH = -500/lA, 

See Figure 10 See Figure 11 See Figure 12 

SN54H52 Vx = 1 V, -2.7 -4.5 Vx = 1 V, 

IOH" -500 /lA, IOH = -500 /lA, 2.4 3.4 

SN74H52 See Figure 13 -2.9 -5.35 See Figure 13 

-
:j:AII typical values are at Vee = 5 V, T A = 25°e. 

supply current~ 
---. 

ICC (rnA) 
ICCH (rnA) ICCl (rnA) 

TYPE Total with outputs high Total with outputs low 
Average per gate 

(50% duty cycle) 

TYP MAX TYP MAX TYP 

'23 8 16 10 19 4.5 

'50 4 8 7.4 14 2.85 

'53 4 8 5.1 9.5 4.55 

-=H5O 8.2 12.8 15.2 24 5.85 

'H52 20 31 15.2 24 17.6 

'H53 7.1 11 9.4 14 8.25 

'H55 4.5 6.4 7.5 12 6.00 

~ Maximum values of lee are over the recommended operating ranges of Vee 
and T A; typical values are at Vee = 5 V, T A = 25°e. 

VOL (V) 

low-level output voltage 

TEST CONDITIONS MIN TYP:j: MAX 

IX + IX = 300 /lA, 

RXX = 138 n, 
0.2 0.4 

IOL = 16 rnA, 

See Figure 11 

IX+ IX=430/lA, 

RXX = 130n, 

IOL = 16 rnA, 
0.2 0.4 

See Figure 11 

IX + IX = 470/lA, 

RXX=68n, 
0.2 0.4 

IOL = 20 rnA, 

See Figure 11 

IX + IX = 600/lA, 

RXX = 63 n, 

IOL = 20 rnA, 
0.2 0.4 

See Figure 11 

Ix = -300/lA, 

IOL = 20 rnA, 
0.2 0.4 

TA = MAX, 

See Figure 14 
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switching characteristics, Vee = 5 V, T A = 25°e 
tpLH (n5) tPHL(n5)~ 

TYPE TEST CONDITIONS# 
Propagation delay time, Propagation delay time, 

low-to-high-Ieveloutput high-to-Iow-Ieveloutput 

TYP MAX TYP MAX 

'23, '50, '53 
CL ~ 15pF, RL ~ 400.11, 

13 22 8 15 
Expander pins open 

'50 
CL~15pF, RL~400.l1, 

15 30 10 20 
From input of '60 expande 

'H50 6.8 11 6.2 11 

'H52 CL ~ 25 pF, RL ~ 280.11, 10.6 15 9.2 15 

'H53 Expander pins open 7 11 6.2 11 

'H55 7 11 6.5 11 

'H50 CL ~ 25 pF, RL~280.l1, 11 7.4 

'H52 C ~ 15 pF (GND to X of 14.8 9.8 

'H53 'H50, 'H53, or 'H55; or 11.4 7.4 

'H55 to X of 'H52) 11.4 7.7 

#Load circuit and voltage waveforms are shown on page 3-10. 

TYPICAL ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE 

10 

E" 
t= ~ 

~y 
" ~ 
~ ;: 6 
.'::' 0 
~ Qi 
Cl > 
'" " ! ~ 4 

~ ~ 3 
'0 ° 
~ i 2 
I ° 
3..J 

0.. 

.::; 

CL~25pF 
~ 

RL ~ 280 12 

/ TA ~ 25°C 

L 
/ 

/ 
/ 
~ 

/ SN54H50, SN74H50 

LV SN54H52, SN74H52 

/ 
SN54H53, SN74H53 
SN54H55, SN74H55 

10 15 20 25 30 

4.0 

~ CL ~ 25 pF 

E' 3.5 RL ~ 28~ &1 --~-

t= !II 

TA ~ 25 C 

>. c 30 
'" I . 
Qi ; 
o 0. g ;; 2.5 I-~§J 
.;:; 0 1/>.0 0'?> 
~ ~ 2,0 c.,~ 1/>.00OO 

0. " 00°' S~ 1/>. 
o ..J S~0~/>.00~~.S~ a: ~ 1.5 
'0 0 S~ 0/>.0 
" ..J :g B 1.0 

S~ 
« .c 
I.o:n 
~I 0.5 

.::; 
10 15 20 25 30 

ex or eX-Expander-Node Capacitance-p F ex or eX-Expander-Node Capacitance-pF 

• 

schEimatics (each gate) 
-Vee 

INPUTS 

If expander is not used, 

leave X and X open. 

'23 CIRCUITS 

=p 

If expander is not used, leave X and X open. 

'50, '53 CIRCuiTS 

OUTPUT 
y 

Hesistor values shown are nominal and in ohms. 
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If expander is not used, 
leave X and X open. 

I 

'H50, 'H55 CI RCUITS 

INPUTS 

If expander is not 

used, leave X and 
X open. 

x-------------------~ 
'H53 CIRCUITS 

470 

• Vee 

OUTPUT Y 

GND 

• vee 

58 

OUTPUT Y 

• GND 

• •• • • Vee 

1 k 760 

INPUTS 

'H52 CI RCUITS 

Resistor values shown are nominal and in ohms. 

4k 

58 

OUTPUT 
Y 

•• GND 
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recommended operating conditions 

SN5460 SN7460 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 

Operating free-air temperature, T A -55 125 0 70 

The '23, '50, and '53 are designed for use with up to four '60 expanders. 

U ~ D 

schematic (each gate) 

4k OUTPUT X 
(See Note2) 

INPUTS ~
vcc 

-- OUTPUT X = ISeeNote1) 

GND 

'60 CIRCUITS 

NOTES: 1. Connect to X input of '23, '50, or '53 circuit. 
2. Connect to X inout of '23, '50, or '53 circuit. 

Resistor value shown is nominal and in ohms. 

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

TEST SN5460 
PARAMETER 

FIGURE TEST CONDITIONS MIN 

VIH High-level input voltage 15 2 

VIL Low-level input voltage 16 

On-state voltage between 
Vee=4.5V, VIH = 2 V, 

V3(X(on) expander outputs 15 Vx = 1.1 V, IX= 3.5 mA, 

TA = -55°C 

Vee = 4.5 V, VIH = 2 V, 

IX(on) On-state expander current 15 Vx = 1.1 V, 13(=0, -0.3 

TA = -55°C 

Vee = 4.5 V, VIL = 0.8 V, 

13«(off) Off-state expander current 16 V3( = 4.5 V, RX=1.2kn, 

TA = -55°C 

II 
Input current at 

4 Vee = 5.5 V, VI = 5.5 V 
maximum input voltage 

IIH High-level input current 4 Vee = 5.5 V, VI = 2.4 V 

IlL Low-level input current 5 Vee=5.5V, VI=O.4V 

lee(on) Supply current, expander on 7 
Vee = 5.5 V, VI = 4.5 V, 

Vx = 0.85 V, 13( = 0 

lee(off) Supply current, expander off 7 
Vee=5.5V, VI=O, 

Vx = 0.85 V, 13(=0 
--- '-----

:j:AII typical values are at Vee = 5 V, T A = 25°e. 

II 

TYP:j: MAX 

0.8 

0.4 

150 

1 

40 

-1.6 

1.2 2.5 

2 4 

SN7460 

TEST CO INDITIONS 

Vee = 4.75 V 

Vx = 1 V, 

TA=~ 
Vee = 4.75 V 

Vx = 1 V, 

TA=~ 
Vee = 4.75 V 

V3( = 4.5 V, 

TA=~ 

Vee = 5.25 V 

Vee = 5.25 V 

Vee = 5.25 V 

Vee = 5.25 V 

Vx = 0.85 V, 

Vee = 5.25 V 

Vx = 0.85 V, 

, VIH = 2 V, 

I'x = 3.5 mA, 

, VIH = 2 V, 

IX = 0, 

, VIL = 0.8 V, 

Rx = 1.2 kn, 

, VI = 5.5 V 

, VI = 2.4 V 

, VI=O.4V 

, VI=4.5V, 

13(=0 

, VI =0, 

13(=0 

TYP:j: MAX 
UNIT 

MIN 

2 V 

0.8 V 

0.4 V 

-0.43 mA 

270 p.A 

1 mA 

40 p.A 

-1.6 mA 

1.2 2.5 mA 
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recommended operating conditions 
,-------------------------- -

SN54H60 SN74H60 

SN54H62 SN74H62 UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 
-

Operating free-air temperature, T A -55 125 0 70 °e 
-

The 'H50, 'H53, and 'H55 are designed for use with up to four 'H60 expanders or one 
'H62 expander. 

See schematics 
next page 

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

TEST SN54H60, SN54H62 SN74H60, SN74H62 
PARAMETER 

TVP+ FIGURE TEST CONDITIONS MIN MAX TEST CONDITIONS MIN 

VIH High-level input voltage 15 2 2 

VIL Low-level input voltage 16 0.8 

Vee=4.5V, VIH=2V, Vee = 4.75 V, VIH = 2 V, 

Vx = 1.1 V, IX = 5.85 mA, 0.4 Vx= 1 V, IX= 6.3 mA, 

On-state voltage between 
15 

TA = -55°e TA = oOe 
VXX(on) expander outputs Vee = 5.5 V, VIH = 2 V, Vee = 5.25 V, VIH = 2 V, 

Vx = 1 V, IX= 7.85mA, 0.4 Vx = 1 V, IX = 7.4 mA, 

TA=125°e TA = 70°C -
Vee = 4.5 V, VIH = 2 V, Vee = 4.75 V, VIH = 2 V, 

IX(on) On-state expander current 15 VX=1.1V, IX=O, -470 VX= 1 V, IX=O, -600 

TA = -55°C TA = oOe -
Vee-4.5V, VIL-0.8V, Vee = 4.75 V, VIL = 0.8 V, 

IX(off) Off-state expander current 16 VX=4.5V, RX = 575 n, 320 VX=4.5V, RX=575n, 

TA = -55°e TA = oOe 
-

Input current at 
II 4 

maximum input voltage 
Vee=5.5V, VI=5.5V 1 Vce = 5.25 V, VI = 5.5 V 

-
IIH High-level input current 4 Vee=5.5V, VI=2.4V 50 Vee = 5.25 V, VI = 2.4 V 

-
IlL Low-level input current 5 Vee = 5.5 V, VI = 0.4 V -2 Vee = 5.25 V, VI = 0.4 V 

Supply current, 'H60 Vee = 5.5 V, VI = 4.5 V, 1.9 3.5 Vee = 5.25 V, V I = 4.5 V, 
ICC(on) - 7 

expander on 'H62 Vx = 0.85 V, IX = 0, 3.8 7 Vx = 0.85 V, IX=O -
Supply current, 'H60 Vee-5.5V, VI=O, 3 4.5 Vee = 5.25 V, VI = 0, 

lee(off) """"1i62 7 
expander off VX=0.85V, IX=O 6 9 Vx = 0.85 V, IX= 0 

-
Expander output 'H60 Vee, inputs, and X open; 5.4 Vee, inputs, and X open; 

eX 
capacitance """"1i62 f = 1 MHz 6.0 f = 1 MHz -

+AII typical values are at VCC = 5 V (except CX), T A = 25°C. 

TVPt MAX 

0.8 

0.4 

0.4 

570 

1 

50 

-2 

1.9 3.5 

3.8 7 

3 4.5 

6 9 

5.4 

6.0 

UNIT 

V 

V 

V 

/J.A 

/J.A 
I 

mA 
I 

/J.A 

mA I 

mA I 

mA 

pF 
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recommended operating conditions 

SN54H61 SN74H61 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

Operating free-air temperature, T A -55 125 0 70 DC 

The 'H52 is designed for use with up to six 'H61 expanders. 

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

TEST 
TYP:t PARAMETER TEST CONDITIONS MIN MAX UNIT 

FIGURE 

VIH High-level input voltage 17 2 V 

VIL Low-level input voltage 18 0.8 V 

VCC= MIN, VIH = 2 V, 

VX(on) 
On-state expander-

17 
I X = 4.5 mA for SN54H61, 

1 V 
output voltage 5.35 mA for SN74H61, 

TA = MIN 

I X (off) Off-state expander current 18 
VCe. = MIN, VIL = 0.8 V, 

50 iJ.A 
VX=2.2V, TA = MAX 

II 
Input current at 

4 VCC=5.5V, VI=5.5V 1 mA 
maximum input voltage 

IIH High-level input current 4 VCC = 5.5 V, VI = 2.4 V 50 iJ.A 

IlL Low-level input current 5 VCC=5.5V, VI=OAV -2 mA 

ICC(on) Supply current, expander on 7 VCC=5.5V, VI=4.5V 11 16 mA 

ICC(off) Supply current, expander off 7 VCC=5.5V, VI=O 5 7 mA 

Cx Expander output capacitance 
VCC and inputs open, 

504 pf 
f = 1 MHz 

schematics (each gate) 

'H60 CIRCUITS 

Vee 

OUTPUT X 
(See Note 2) 

OUTPUT X 
fSeeNote 1) 

Vee 

L~OU-:iUT 

'H6l CIRCUITS 

-- Vee 

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

:tAil typical values are at V CC = 5 V (except CX), T A = 25 D C. 

OUTPUT X 
(See Note 2) 

I 

'~OUTPUTX 
(See Note 1) 

~GND 

'H62 CIRCUITS 

NOTES: 1. Connect to X input of 'H50, 'H53, or 'H55 circuit. 

2. Connect to X input of 'H50, 'H53, or 'H55 circuit. 

Resistor values shown are nominal and in ohms. 
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recommended operating conditions 

I SERIES 54/7~ 
----

'70 
'72, '73, 

'74 '109 '110 '111 
'76, '107 UNIT 

MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX 
-l Series 54 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

Supply voltage, VCC V 

-------- J Sories 74 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

High-level output current, IOH -400 -400 -400 --800 -800 -800 IlA 
-

Low-level output current, 10L 16 '16 16 16 16 16 mA 
-

Clock high 20 20 30 20 25 25 
-

Pulse width, tw Clock low 30 47 37 20 25 25 ns 

Preset or clear low 25 25 30 20 25 25 -
Input setup time, tsu 20t ot 20t lOt 20t ot ns 

· Input hold time, th 5t o. 51 6t 5t 30t ns 
· I Series 54 -55 125 -55 125 -55 125 -55 125 -55 125 -55 125 

Operating free-air temperature, T A · "c I Series 74 0 70 0 70 0 70 0 70 0 70 0 70 
· 

t tThe arrow indicates the edge of the clock pulse used for ref,,,ence: t for the rising edge, -~ for the falling edge . 

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

'70 
'72, '73, 

'74 '109 '110 '111 
PARAMETER TEST CONDITIONSt '76, '107 (UNIT 

MIN TYP+ MAX MIN TYP~ MAX MIN TYPt MAX MIN TYP:j: MAX MIN TYp:j: MAX MIN Typj: MAX 

VIH High-level input voltage 2 2 2 2 2 2 V 

VIL Low-level input voltage 0.8 0.8 0.8 0.8 0.8 0.8 V 
· ------'---

VI K Input clamp voltage VCC ~ MIN, 11=-12~~ -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 V 

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

2.4 3.4 2.4 3.4 2.4 3.4 2.4 3.4 2.4 3.4 2.4 3.4 V 
VIL = 0.8 V, 10H = MAX. 

VOL Low-level output voltage 
VCC = MIN, VIH = 2 V, ( 

VIL - 0.8 V, 10L = 16 m~ 
0.2 0.4 ( 0.2 0.4 ( 0.2 0.4 ( 0.2 0.4 ( 0.2 0.4 ( 0.2 0.4 1 V 

Input current at 
VCC = MAX, VI = 5.5 V 11 mA 

maximum input voltage 

0, J, K, or R 40 40 40 40 40 40 

High-level Clear 80 80 120 160 160 80 
IIH 

input current Preset 
Vec ~ MAX, VI = 2.4 V 

80 80 80 80 160 80 
IlA 

Clock 40 80 80 80 40 120 -----=---
0, J, K, or K -1.6 -1.6 -1.6 -1.6 -1.6 -1.6 

Low-level Clear * -3.2 -3.2 -3.2 -4.8 -3.2 -3.2 
IlL VCC"' MAX, VI = 0.4 V mA 

input current Preset * -3.2 -3.2 -1.6 -3.2 -3.2 -3.2 

Clock -1.6 -3.2 -3.2 -3.2 -1.6 -4.8 

Short-circuit Series 54 -20 -57 -20 -57 -20 -57 -30 -85 -20 -57 -20 -57 
lOS 

output current. 
VCC ~ MAX mA 

Series 74 -18 -57 ·-18 -57 -18 -57 -30 -85 -18 -57 -18 -57 

ICC 
Supply current 

VCC = MAX, See Note 1 
(Average per II ip-flop) 

13 26 10 20 8.5 15 15 20 34 14 20.51 mA 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:(:AII typical values are at VCC = 5 V, T A = 25°C . 
• Not more than one output should be shorted at a time. 
*Clear is tested with preset high and preset is tested with clear high. 

NOTE 1: With all outputs open, ICC Is measured with the a and Q outputs high in turn. At the time of measurement, the clock input is at 4.5 V for the '70, '110, and '111; and 

is grounded for all the others, 
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switching characteristics, Vee = 5 V, TA = 25°e 

FROM TO TEST '10 
'72, '13 

'14 '109 '110 '111 
PARAMETER~ 

(OUTPUn ~----
f--- '16, '107 

(INPUT) CONDITIONS 
MIN TYP MAX ~_N TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

f max 20 35 15 20 15 25 2E, 33 20 25 20 25 

tpLH Preset 0 ~ ____ 5_0 16 25 25 10 15 12 20 12 18 
1---. 

tpHL (as appl"lcable) 0 CL = 15pF, 50 25 40 40 23 35 18 25 21 30 

Clear Q ~ ____ 5_0 16 25 
f--. 

tpLH RL=400n, 25 10 15 12 20 12 18 
f---

tpHL (as appl icable) 0 See Note 2 50 25 40 40 17 25 18 25 21 30 

tPLH 
OorO 

27 50 16 25 14 25 10 16 20 30 12 17 
Clock 

_tPHL 18 50 25 40 20 40 18 28 13 20 20 30 

~ f max '" maximum clock frequency; tpLH '" propagation delay time, low-to-high-Ievel output; tpH L '" propagation d"lay time, high-to-Iow-Ievel output. 
NOTE 2: Load circuit and voltage waveforms are shown on paga 3-10. 

functional block diagrams 

PRESET 

Kl r====L..J 
K2 

CLOCK 

70-GATED J-K WITH CLEAR AND PRESET 

See following pages for: '73-DUAL J-K WITH CLEAR 
74-DUAL D WITH CLEAR AND PRESET 
76-DUAL J-K WITH CLEAR AND PRESET 
'107-DUAL J-K WITH CLEAR 

II 

0 

CLEAR 

Jl 

J2 

0-

CLEAI1-
Jl-

J:!--

J:I--

CLOCK 

72-GATED J-K WITH CLEAR AND PRESET 

'109-I)UAL J-K WITH CLEAR AND PRESET 
'110-13ATED J-K WITH CLEAR AND PRESET 
'lll-I)UAL J-K WITH CLEAR AND PRESET 

UNIT 

MHz 
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ns 
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functional block diagrams (continued) 

o - ~ ---\ b I_ Q 
PRESET .--.... 

CLEAR • I Q 

CLEAR I • 1 • 1 PRESET CLOCK I I. 
Q 

('76) 

0-----1 

CLOCK 

'73-DUAL J-K WITH CLEAR '74-DUAL D WITH CLEAR AND PRESET 
'76-DUAL J-K WITH CLEAR AND PRESET 
'107-DUAL J-K WITH CLEAR 

PRESET • 

CLOCK • 

K 

CLEAR -+-1 •• ---------------' 

'109-DUAL J-K WITH CLEAR AND PRESET 
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functional block diagrams (continued) 

Q 

J1 

J2 

J3 

Q 

K1 

E:!L I { E:::::!- K2 

K3 

'110-GATED J-K WITH CLEAR AND PRESET 

schematics of inputs and outputs 

EaUIVALENT OF EACH INPUT 

VCC3--Req 

INPUT --

IlL MAX 

-1.6 mA 

-3.2 mA 

-4.8 mA 

Req NOM 

4k!1 

2k!1 

1.3 k!1 

II 

Q Q 

K 

CLOCK 
'111-DUAIL J-K WITH CLEAR AND PRESET 

TYPICAL OF ALL. OUTPUTS 

OUTPUT 
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Q recommended operating conditions 

- I SERIES 54H/74H 'H71 

MIN NOM MAX 
- I Series 54H 

Supply voltage, VCC 
4.5 5 5.5 

I Series 74H 4.75 5 5.25 
-

High-level output current, IOH -500 
-

low·level output current, IOl 20 

Clock high 12 -
Pulse width, tw Clock low 28 

Clear or preset low 16 

High-level data ot 
Setup time, tsu 

low·level data ot 

Hold time, th Ot 

Operating free-air temperature, T A 
I Series 54H -55 125 

- I Series 74H. 0 70 -1 
[TI >< t t The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, t for the falling edge. 

'H72, 'H73, 
'H74 

'H76 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 

4.75 5 5.25 4.75 5 5.25 

-500 -1000 

20 20 

12 15 

28 13.5 

16 25 

ot 10t 

ot 15t 

Ot 5t 

-55 125 -55 125 

0 70 0 70 

~ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
'H72, 'H73, z_ 
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'H71 
PARAMETER TEST CONDITIONSt 'H76 

MIN TVP:j: MAX MIN TVP:j: MAX 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

VIK Input clamp I/oltage VCC; MIN, II; -8 rnA -1.5 

VOH High-level output voltage 
VCC; MIN, VIH;2V, 

2.4 3.4 2.4 
Vll; 0.8 V, 10H; MAX 

VOL low-level output voltage 
VCC; MIN, VIH; 2V, 

0.2 0.4 
Vll; 0.8 V, 10l; 20mA 

II Input current at maximum input voltage VCC; MAX, VI - 5.5 V 1 

D, J, or K 50 

IIH High-level input current 
Clear 

Preset 
VCC; MAX, VI ;2.4V 

150 

Clock 100 

D,J, or K -2 

Clear * 
IlL Low-level input current 

Preset * Vce; MAX, VI ; 0.4 V 
-6 

Clock -4 

lOS Short-circuit output current. Vee; MAX -40 -100 -40 

Supply current V CC ; MAX, I Series 54H 19 30 
ICC 

(Average per flip-flop) See Note 1 IEi~ies 74H 19 30 

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

tAli "tYpical values are at Vee; 5 V, TA; 25°C . 

• Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

*Clear is tested with preset high and preset is tested with clear high. 

0.8 

-1.5 

3.4 

0.2 0.4 

1 

50 

100 

100 

50 

-2 

-4 

-4 

-2 

-100 

16 25 

__ 1~2!l.. 

'H74 

MIN TVP:j: MAX 

2 

0.8 

-1.5 

2.4 3.4 

0.2 0.4 

1 

50 

150 

100 

100 

-2 

-4 

-2 

-4 

-40 -100 

15 21 

15 
.. ~ 

NOTE 1: With all outputs open, ICC is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded. 

:J>U) 
'H78 UNIT 

2m 
CJ:D 

MIN NOM MAX 

4.5 5 5.5 
V 

4.75 5 5.25 

-500 p.A 

20 rnA 

mm 
CJU) 
G')g, 
m".. 
1:C .... -. 

:D ..... 
12 

28 ns 

16 
! 

-".. 
G'):c 
G') 
m." 

ot 

ot ns I 

:DC: m ,... 
CJ U) 

Ot ns 

-55 125 °c ! 

0 70 

m 
CJ.!.t 

~!! 
."G') 
mG') 

m 
'H78 

UNIT 

~:D 
~m 
."CJ 

MIN TVP:j: MAX 1 
~ c..; 

2 V 

0.8 V 

,... 1 0=-= 
." 

-1.5 V U) 

2.4 3.4 V 

0.2 0.4 V 

1 rnA 

50 

200 

100 
p.A 

100 

-2 

I -8 
-4 rnA I 

-4 

-40 -100 rnA 

16 25 

,:A! . ___ ~1{l_25 
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switching characteristics, Vee = 5 V, T A = 25° C schematics of input and outputs 

FROM TO TEST 
'H71, 'H72, 

'H74 
PARAMETERll 

(INPUT) 
'H73, 'H76, 'H78 

(OUTPUT) CONDITIONS 
MIN TYP MAX MIN TYP I II1AX 

UNIT I I EQUIVALENT OF EACH INPUT 

f max 25 30 35 43 

tpLH Preset Q 6 13 

tpHL (as applicable) Q CL=25pF, 12 24 

tpLH Clear Q RL=280n, 6 13 

tpHL (as applicable) Q See Note 2 12 24 

tPLH 
Clock QorO 

14 21 8.5 

'-- tpHL 22 27 13 

_ MHz 

20 r: 30 ns 

20 
3O~ ns 

15 
20~ ns 

v ee

Q
--

Req 

INPUT --

~l f max == maximum clock frequency; tpLH == propagation delay time, low-to-high-Ievel output; tPH L == propagation delay ti'TIe, high
to-low-level output. 

IlL MAX 
-2 mA 

Req NOM 
2.8 kn 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-10. 

functional block diagrams 

KIA 

KIB 

K2A 

K2B 

Q 

CLOCK 

'H71-GATED J-K WITH PRESET 

JIA 

JIB 

J2A 

J2B 

• • I CLEAR 

KI 

K2 

K3 

CLOCK 

'H72-GATED J-K WITH CLEAR AND PRESET 

JI 

J2 

J3 

Same functional block dia!lram 
as for '74, see page 122. 

-4 mA 1.4 kn 
-6 mA 933 n 
-8 mA 700 n 

TYPICAL OF ALL OUTPUTS 

vee 

'H74-DUAL D WITH CLEAR AND PBESET 
OUTPUT 

II 

'H73-()UAL. J-K WITH CLEAR 

~Q 

~-'+-CLEAR 

TO OTHER 
F-F C"H78) 

'H76-()UAL. J-K WITH CLEAR AND PRESET 
'H78-[)UAL. J-K WITH PRESET, COMMON CLEAR, 

AND GOMMON CLOCK 

l:. 
2U) 
am 
m:!! 
am C')U) 
rr'CI'I ..... .,. 
:::D= - ......... C') ..... 
C').,. 
m= 
:::D"1:II 
;;~ 
aU) 
~m .!.t 
"1:11 :::D 
m -C') 
""C') r-m 
-:::D 
1'm 
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Oc.. 
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• recommended operating conditions 
-

I SERIES 54HI14H 'Hl0l 'Hl02, 'H106 'H103 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 

Supply voltage, VCC 
ISeries 54H 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

I Series 74H - 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

High-level output current, 10H -500 -500 -500 -
Low-level output current, lill 20 20 20 

Clock high 10 10 10 r-------:--
Pulse width, tw Clock low 15 15 15 

1----' 
Clear or preset low 16 16 16 

Setup time, tsu 
High-level data 10~ 10~ 10~ 
~-
Low-level data 13~ 13~ 13~ 

Hold time, th O~ 0-1- O~ 
-

I Series 54H -55 125 -55 125 -55 125 
Operating free-air temperature, T A 

ISeries 74H 0 70 0 70 0 70 L - -- - -

~ The arrow indicates that the falling edge of the clock pulse is used for reference. 

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

TEST CONDITIONSt 
'Hl01 'H102, 'Hl06 

PARAMETER 
MIN TVP:j: MAX MIN TVP:j: MAX -

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.8 -
VIK Input clamp voltage VCC= MIN, 11=-8mA -1.5 

-
VOH High-level output voltage 

VCC = MIN, VIH=2V, 
2.4 3.4 2.4 

VIL = 0.8 V, 10H =-500/.lA 

VOL Low-level output voltage 
VCC = MIN, 

Vil =0.8V, 

VIH = 2 V, 

10l = 20mA 
0.2 0.4 

-
II Input current at maximum input voltage VCC= MAX, VI =5.5V. 1 

Any J or K 50 r--:----
Clear 

VCC = MAX, VI = 2.4 V IIH High-level input current t-::-----
Preset 100 r------
Clock 0 -1 0 

Any J or K -1 -2 r----:.----
Clear 

VCC = MAX, VI = 0.4 V IlL Low-level input current 1------
Preset -1 -2 
1------
Clock -3 -4.8 -

lOS Short-circuit output current· VCC = MAX -40 -100 -40 -
ICC Supply current (Average per flip-flop) VCC = MAX, See Note 1 20 38 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
:j:AII typical values are at Vee = 5 V, T A = 25°e . 
• Not more than one output should be shorted at a time, and duration of short-circuit should not exceed one second. 

0.8 

-1.5 

3.4 

0.2 0.4 

1 

50 

100 

100 

-1 

-1 -2 

-1 -2 

-1 -2 

-3 -4.8 

-100 

20 38 

'Hl03 

MIN TVP:j: MAX 

2 

0.8 

-1.5 

2.4 3.4 

0.2 0.4 

1 

50 

100 

0 -1 

-1 -2 

-1 -2 

-3 -4.8 

-40 -100 

20 38 
- --_ ... _------

NOTE 1: With all outputs open, lee is measured with the a and 0. outputs high in turn. At the time of measurement, the clock input is grounded. 

'Hl08 

MIN NOM MAX 

4.5 5 5.5 

4.75 5 5.25 

-500 

20 

10 

15 

16 

10~ 

13~ 

O~ 

-55 125 

0 70 

'Hl08 

MIN TVP:j: MAX 

2 

0.8 

-1.5 

2.4 3.4 

0.2 0.4 

1 

50 

200 

100 

0 -1 

-1 -2 

-2 -4 

-1 -2 
-6 -9.6 

-40 -100 

20 38 
'--- ---

UNIT I 

V 

/.lA 

mA 

ns 

ns 
I 

ns J 
DC I 

UNIT 

V 

V 

V 

V 

V 

mA , 

/.lA 

mA 

mA 

mA 

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

PARAMETER~ 
FROM TO 

(INPUT) (OUTPUT) 

f max 

tPLH Preset or clear OorQ 

tpHL 
Preset or clear lei ock high) 

Preset or clear (clock low) 
QorO 

tpLH 
Clock OorQ 

tpHL 

~fmax "" maximum clock frequency 

tpLH "" propagation delay time, low-to-high-Ievel output 

tpH L "" propagation delay time, high-to-Iow-Ievel output 

TEST 

CONDITIONS 

CL = 25 pF, 

RL = 280 n, 
See Note 2 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-10_ 

functional block diagrams 

MIN TYP MAX UNIT 

40 50 MHz 

8 12 ns 

Hi 20 
ns 

2:1 35 

10 15 
ns 

Hi 20 

~Q 

a 

PRESET 

K1 

K2 

K3 

CLOCK 

'Hl0l-GATED J-K WITH PRESET 

CLOCK 

'Hl02-GATED J-K WITH CLEAR AND PRESET 

Q 

J1A 

J1B 

CLEAR 

J1 

J2 

J3 

II 

a 

PRESET 
('H106, 'H108) 

slGhernatics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

VCC

Q
--

Req 

INPUT --

IlL MAX 
-2 mA 

-4.8 mA 

-9.6 mA 

Req NOM 
4kn 

1.3 kn 
650 n 

TYPICAL OF ALL OUTPUTS 

Vce 

OUTPUT 

CLOCK 

'Hl03-·DUAL J-K WITH CLEAR 
'Hl06-·DUAL J-K WITH CLEAR AND PRESET 
'H108-·DUAL J-K WITH PRESET, COMMON CLEAR, 

AND COMMON CLOCK 
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II 
recommended operating conditions 

SERIES 54LI74L 'L71 'L72, 'L73 'L74 

MIN NOM MAX MIN NOM MAX MIN NOM MAX -
Series 54L 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

Supply voltage, VCC 
Series 74L 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

Series 54L -100 -100 '-100 
High-level output current, 10H 

Series 74L -200 -200 -200 

Series 54L 2 2 2 
Low-level output current, 10L 

Series 74L 3.6 3.6 3.6 
f----- I Clock high 

-
200 200 200 

Pulse width, tw I Clock low 
-

200 200 200 

r Clear or preset lo~ 100 100 100 

Setup time, tsu Ot ot 50t 
-

Hold time, th O~ O~ 15t 
-

Series 54L -55 125 -55 125 -55 125 
Operating free-air temperature, T A 

Series 74L 0 70 0 70 0 70 
-

t ~ The arrow indicates the edge of the clock pulse used for reforence: t for the rising edge, t for the falling edge. 

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

TEST CONDITlONSt 
'L71 'L72, 'L73 

PARAMETER 
MIN TYP:f: MAX MIN TYP:f: MAX 

-
VIH High-level input voltage 2 2 

Clock input 0.6 0.6 
VIL Low-level input voltage 

All other inputs 0.7 0.7 

Series 54L VCC = MIN, VIH = 2 V, 2.4 3.3 2.4 3.3 
VOH High-level output voltage 

Series 74L VIL = VIL max, 10H = MAX 2.4 3.2 2.4 3.2 

Series 54L VCC= MIN, VIH=2V, 0.15 0.3 0.15 0.3 
VOL Low-level output voltage 

Series 74L VIL = VIL max, 10L = MAX 0.2 0.4 0.2 0.4 

R, S, J, K, or D 100 100 

Input current at Clear 200 200 
II 

maximum input voltage Preset 
VCC= MAX, VI = 5.5V 

200 200 

Clock 200 200 

R, S, J, K, or D 10 10 

Clear 20 20 
IIH High-level input current 

Preset 
VCC= MAX, VI=2.4V 

20 20 

Clock -200 -200 

R, S, J, K, or D -0.18 --0.18 

Clear -0.36 -0.36 
IlL Low-level input current 

Preset 
VCC = MAX, VI = 0.3 V 

-0.36 -0.36 

Clock -0.36 -0.36 

lOS Short-circuit output current VCC = MAX -3 -15 -3 -15 

ICC Supply current (Average per flip-flop) VCC = MAX, See Note 1 0.76 1.44 0.76 1.44 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at Vee = 5 V, T A = 25°c. 

'L74 

MIN TYP:f: MAX 

2 

0.7 

0.7 

2.4 3.3 

2.4 3.2 

0.15 0.3 

0.2 0.4 

100 

300 

200 

200 

10 

30 

20 

20 

-0.18 

-0.36 

-0.18 

-0.36 

-3 -15 

0.8 1.5 

NOTE1: With all outputs open, ICC is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is grounded_ 

'L78 

MIN NOM MAX 

4.5 5 5.5 

4.75 5 5.25 

-100 

-200 

2 

3.6 

200 

200 

100 

ot 

Ot 

-55 125 

0 70 

'L78 

MIN TYP* MAX 

2 

0.6 

0.7 

2.4 3.3 

2.4 3.2 

0.15 0.3 

0.2 0.4 

100 

400 

200 

400 

10 

40 

20 

-400 

-0.18 

-0.72 

-0.36 

-0.72 

-3 -15 

0.76 1.44 

UNIT 

V 

J1.A 

mA 

ns 

ns 

ns 

°c 

UNIT 

V 

V 

V 

V 

J1.A 

J1.A 

mA 

mA I 

mA I 
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switching characteristics, Vee = 5 V, T A = 25°e 

FROM TO 
PARAMETER~ 

(INPUT) (OUTPUT) 

f max 

tpLH Preset or clear Q or 0: 

tpHL 
Preset or clear (clock high) 

Preset or clear (clock low) 
0: or Q 

tPLH 
Clock Q or 0: 

tpHL 

~Ifmax = maximum clock frequency 
tpLH "= propagation delay time, low-to-high-Ievel output 

tpH L = propagation delay time, high-to-Iow-Ievel output 

TEST 

CONDITIONS 

CL = 50 pF, 

RL = 4 k.!1, 

See Note 2 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11. 

functional block diagrams 

MIN 

2.5 _. 

r---,o r-w. 

,"m~~:"," 
R1 S1 

m a 
R3 S3 

CLOCK 

'L71-GATED R-S WITH CLEAR AND PRESET 

.. "': '''" 

K1 J1 
H n 
u n 

CLOCK 

'L72-GATED J-K WITH CLEAR AND PRESET 

'L71, 'L72, 
'L74 

'L73, 'L78 

TVP MAX MIN TYP 

3 2.5 3 

35 75 50 

60 150 80 

200 80 

35 75 15 65 

60 150 15 65 

UNIT 

MAX 

MHz 

75 ns 

150_ 
ns 

150 

100 

150 
ns 

schematics of inputs and outputs 

EQUIVALENT OF 
EACH INPUT 

V(;C=)--Req 

INPUT-- --

IlL MAX 
-0.18 mA 
-0.36 mA 
-0.72 mA 

Req NOM 
40 k.!1 
20 k.!1 
10 k.!1 

""''''~ l 
"""~ ~?r-" 
CLOCK I 11 tr==JJ{~- 0 

TYPICAL OF 
ALL OUTPUTS 

Vcc 

OUTPUT 

'L74-DUAL D WITH CLEAR AI\ID PRESET 

at -riff":'''" PRESET --~ TO OTHER 
rL7B) F F rL7B) 

K __ . __ • ;OF ~.~~:)R 
CLOCK 

'L73-DUAL J··K WITH CLEAR 
'L78-DUAL J·K WITH PRESET, COMMON CLEAR, 

AND COMMON CLOCK 

II 

fn 
m 
::a 
m 
fn 

en 
".. 
c:: ..... 
".. 
r-

"'" !:: 
." 

I 

"'" r-o 
." 
fn 
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II 
recommended operating conditions 

~ES 54LS/74LS I ~~~:~~~07:LS113 'LS14A 'LS76, 'LS112 'LS78, 'LS114 'LS109A 

MIN NuM MAX T MIN NOM MAX MIN NOM MAX MIN NOM MAX MIN NOM MAX UNIT 

ElY voltage, Vc ~~ 54LS 1 4.5 5 5.5 1 4.5 5 5.5 4,5 5 5.5 4.5 5 5.5 4.5 5 5.5 V I 
c yerw~ 14LS 1 4.15 5 5.25 14.15 5 5.25 4.15 5 5.25 4.75 5 5.25 4.75 5 5.25 

High-Ievel'output current, 10H 1 -400 1 -400 -400 -400 -400 IJA 

I Seri!!. 54LS 

~leWloo~utcUITent.IOL ~_7_4~LS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_m_A~ 
Clock frequency, fclock MHz 

Clock high 1 20 25 20 20 25 
~ width, tw Preset or clear low T 25 25 25 25 25 I 

. High-level data I 20. 25 1 20·. 20 I 20'1 
Setup tIme, lou Low-level data I 20.. 20 t 20 I 20 I 20' 1 

Hold time, th O' 5t O' 01 5·t 

Operating free-air temperature. TA °c 
L--
t J.. The arrow indicates the edge of the clock pulse lIsed for ref.rence: t for the riling edge, .t- for the falling edge. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
, i - , h __ n ____ .. _u_ iii 

PARAMETER TEST CONDITIONSt 
·L"I.f,·L'",UI,L"".J I L",4A I 'LS76, 'LS112 I 'LS78, 'LS114 I 'LS109A 

MIN TVPtMAX IMIN TVptMAXIMIN TVptMAXIMIN TVPt MAX IMIIII TVPt MAX,UNIT 

VIH 

VIL 

High-level input voltage 

Low-level 

input voltage 

0.7 0.7 

0.8 0.8 

I V 
0.7 0.7 0.7 

0.8 0.8 O.B 
V 

VCC = MIN, II = -18 mA -1.5 -1.5 -1.5 -1.5 -1.51 V 

VCC = MIN, it lH = 2 V, 2.5 3.4 2.5 3.4 2.5 3.4 2.5 3.4 

VIL-VILmax, IOH=-400IJA 2.7 3.4 2.7 3.4 2.7 3.4 2.7 3.4 2.7 3.4 V 

2.5 3.4 

Low level Series 54LS VCC = MIN, '~OL = MAX 0.25 0.4 0.25 0.4 0.25 0.4 0.25 0.4 0.25 0.4 
VOL - Serie.74LS VIL' VIL ma.,' 0.35 0.5 0.35 0.5 0.35 0.5 0.35 0.5 0.35 0.5 V 

output voltage Seri .. 74LS VIH = 2 V ,-IOL = 4 mA 0.25 0.4 0.25 0.4 0.25 0.4 0.25 0.4 0.25 0.4 

IIH 

Input current 

at maximum 

input voltage 

High-level 

input current 

D,J,K,.?~ - 0.1 0.1 0.1 0.1 0.1 

~:::~t VCC • MAX, VI = 7 V ~:~ ~:~ ~:~ ~:~ ~:~ mA 

-CI-oc-k --- 0.4 0.1 0.4 O.B 0.1 

0, J, K, or R 20 20 20 20 20 

Clear 60 40 60 120 40 
Preset VCC = MAX, VI = 2.1 V 60 40 60 60 40 IJA 

Clock 80 20 BO 160 20 

0, J, K,_~ -0.4 - 0.4 - 0.4 - 0.4 -0.4 

I Low-level 
IL input current VCC = MAX, VI' 0.4 V 

~~ __ ~_-~0.~8-+~~ ___ -~0~.B;-__ ~ ___ -0~.~B+-~~~-~I~.6~~ __ ~_-~0.~8mA 
-0.8 -O.B -O.B -0.8 -O.B 

Short-circuit Series 54LS 
lOS output current. Series 74Ls 

Supply current 
ICC (Total! 

VCC = MAX 

VCC = MAX, See Note 1 

-O.B I -·0.4 I -O.B I -1.6 I -0.4 

-20 -100 -20 -100 
~~~--~~+-~--~~;---~~~~~~--~~~~~~~mA 

-20 -100 -20 -100 

BI mA 

t For conditions shown as MIN or M AX, use the appropriate value specified under recommended operating conditions. 

+AII typical values are at V CC = 5 V, T A = 25° c . 
• Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 
NOTE 1: With all outputs open, ICC is measured with the a and Q outputs high in turn. At the time of measurement, the clock input is grounded. 
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switching characteristics, Vee = 5 V, TA = 25°e 

PARAMETER~ 
FROM TO TEST 

'LS13, 'LS16, 'LS18, 'LSl 01 
'LS14A, 'LS109A 

'LS112, 'LSl13, 'LSl14 
UNPun (OUTPUT) CONDITIONS 

~-

f max CL = 15pF, 

tpLH Clear, preset, or 
QorO 

RL=2k!1, 

tPHL clock (as appropriate) See Note 2 

~ f max "" maximum clock frequency 
tpLH ""propagation delay time,low-to-high-level output 

tpH L == propagation delay time, high-to-Iow-Ievel output 

MIN TYP 

30 45 

11 

15 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11. 

MAX MIN 

25 

20 

30 

functional block diagrams and schematics of inputs and outputs 

a 

CLEAR 't -. (EXCEPT 'LSl13) 

t. '! 
I I 

----------- ...... -------, I 
I I 

CLOCK ~ 

TO OTHER F·F 
I'LS78, 'LSl14) 

'LS73, 'LS107-DUAL J-K WITH CLEAR 
'LS76, 'LS112-DUAL J·K WITH CLEAR AND PRESET 
'LS78, 'LSl14-DUAL J-K WITH PRESET, COMMON CLEAR, 

AND COMMON CLOCK 
'LSl13-DUAL J-K WITH PRESET 

'LS73, 'LS76, 'LS78, 'LSl12, 'LSl13, 'LSl14 

EQUIVALENT OF 
EACH INPUT 

vee

o
--

Req 

INPUT 

R NOM 
IlL MAX ~j kn 
-0.4 mA 
-0.8 mA 
-1.2 mA 
-1.6 mA 

8.25 kn 
5.4 kn 
4.1 kn 

TYPICAL OF 
ALL OUTPUTS 

120 n 
NOM 

Vee 

OUTPUT 

III 

TYP MAX 

33 

13 25 

25 40 

schematics of 'LS74A and 'LS109A 

UNIT 
-~ !Vee 

MHz 

ns 

ns 

Q-

'LS74A-DUAL D WITH CLEAR AND PRESET 

'ILS109A--DUAL J-K WITH CLEAR AND PRESET 
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II 
recommended operating conditions 

I SERIES 54S/74S 'S74 'S112 'S113 

MIN NOM MAX MIN NOM MAX MIN NOM MAX 

Supply voltilge, Vce 
I Series 54S 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 

I Series 748 4.75 5 5.25 4.75 5 5.25 4.75 5 5.25 

High-level output current, 10H -1 -1 -1 

Low-level output current, 10L 20 20 20 

Clock hi ih 6 6 6 -
Pulse width, tw Clock 10 

~ ~ 7.3 6.5 6.5 "IV 

Clear or lreset low !? 7 8 8 

Input setup time, tsu ~ 
Low-levI 

I data 3t 3t 3t 

I data 3t 3t 3t 

Input hold time, th 2t Ot Ot 

Operating free-air temperature, T A 
I Series 548 -55 125 -55 125 -55 125 

I Series 74S 0 70 0 70 0 70 

t j. The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, t for the falling edge. 

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

'S74 'S112 
PARAMETER TEST CONDITIONSt 

MIN TYPt MAX MIN TYPt MAX -
VIH High-level input voltage 2 2 -
VIL Low-level input voltage 0.8 

-
VIK Input clamp voltage Vee= MIN, II = -18 mA -1.2 

Series 548 VCC= MIN, VIH=2V, 2.5 3.4 2.5 
VOH High-level output voltage --

Series 745 VIL = 0.8 V, 10H = -1 mA 2.7 3.4 2.7 

VOL Low·level output voltage 
VCC - MIN, VIH=2V, 

0.5 
VIL = 0.8 V, 10L = 20mA 

-
II Input current at maximum input voltage VCC - MAX, VI = 5.5 V 1 

~~- 50 

Clear 150 
IIH High-level input current ~-- Vec = MAX, VI = 2.7 V 

Preset 100 
'------

Clock 100 

~~- -2 

Clear * -6 
IlL Low-level input current f--=-----

Preset * 
Vce = MAX, VI = 0.5 V 

-4 
1------

Clock -4 

lOS Short-circuit output current. VCC = MAX -40 -100 -40 

ICC Supply current (average per flip-flop) Vce = MAX, See Note 1 15 25 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
tAli typical values are at VCC = 5 V, T A = 25°C. 
·Not more than one output should be shorted at a time, and duration of short-circuit should not exceed one second. 
*Clear is tested with preset high and preset is tested with clear high. 

0.8 

-1.2 

3.4 

3.4 

0.5 

1 

50 

100 

100 

100 

-1.6 

-7 

-7 
-4 

-100 

15 25 

'S113 

MIN TYPt MAX 

2 

0.8 

-1.2 

2.5 3.4 

2.7 3.4 

0.5 

1 

50 

100 

100 

-1.6 

-7 

·-4 

-40 -100 

15 25 

NOTE1: With all outputs open, ICC is measured with the 0 and 0: outputs high in turn. At the time of measurement, the clock input is grounded. 

'S114 

MIN NOM MAX 

4.5 5 5.5 

4.75 5 5.25 

-1 

20 

6 

6.5 

8 

3t 

3t 

Ot 

-55 125 

0 70 

'S114 

MIN TYPt MAX 

2 

0.8 

-1.2 

2.5 3.4 

2.7 3.4 

0.5 

1 

50 

200 

100 

200 

-1.6 

-14 

-7 

-8 

-40 -100 

15 25 

UNIT 

V 

mA 

mA 

ns 

ns 

ns 

°c 
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V 

V 

V 

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

PARAMETERlI 
FROM TO 

(INPUT) (OUTPUT) 

f max 

tPLH Preset or clear OorQ 

tpHL 
Preset or clear (clock high) 

Preset or clear (clock low) 
QorO 

tPLH 
Clock OorQ 

tPHL 
--

lIfmax := maximum clock frequency 
tp LH:= propagation delay time, low-to-high-Ievel output 
tpH L:= propagation delay time, high-to-Iow-Ievel output 

TEST 

CONDITIONS MIN 

75 

CL= 15pF, 

RL = 280 .11, 

See Note 2 

'S'14 'Sl12, 'S113, 'Sl14 
UNIT 

TVP MAX MIN TYP MAX 

no 80 125 MHz 

4- 6 4 7 ns 

9 13.5 5 7 
ns 

5 8 5 7 

6 9 4 "7 
ns 

6 9 5 7 
L ___ 

NOTE 2: Load circuit and voltage waveforms are shown on paga 3-10. 

functional block diagrams 

PRESET -----+---f 

CLEAR -----+-----I 

CLOCK I I' 

'S74-DUAL D WITH CLEAR AND PRESET 

~.o 
/1 II I J 

CLOCK 

'Sl12-DUAL J-K WITH CLEAR AND PRESET 

'Sl13-DUAL J-K WITH PRESET 

-- PRESET 

'S114-DUAL J-K WITH PRESET, COMMON CLEAR, 

AND COMMON CLOCK 

II 

schematics of inputs and outputs 

EQUIVALENT OIF EACH INPUT 

VCC13--Req 

INPUT --

IlL MAX Req NOM 
-1.6 mA 4kn 

-2 mA 2.8 kn 
-4mA 1.4 kn 
-6 mA 940.11 
-7 mA 900.11 
-8 mA 700.11 

-14 mA 450.11 

TYPICAL OF ALL OUTPUTS 

------<-- V CC 

OUTPUT 
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recommended operating conditions 
.--' -

54 FAMILY SN54279 

74 FAMILY SN74279 

MIN NOM MAX 
-

Supply voltage, Vee 
54 Family 4.5 5 5.5 

74 Family 4.75 5 5.25 

High·level output current, 10H -800 
-

Lovv·level output current, 10L 
54 Family 16 

74 Family 16 
-

Operating free·air temperatu re, T A 
54 Family -55 125 ,. 74 Family 0 70 

-

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

PARAMETER TEST eONDITIONSt 

-
VIH High-level output voltage 

-
VIL 

54 Family 
Low-level output voltage 

74 Family 

VIK Input clamp voltage 
, 

Vee = ~AX, II = § 

Vee = MIN, VIH=2V, 54 Family 
VOH H igh·level output voltage 

VIL = \IlL max, 10H = MAX 74 Family 

Vee = MIN, 
IIOL = MAX 

54 Family 

VOL Low·level output voltage VIL = VIL max, 74 Family 

VIH = ~ V IIOL=4mA Series 74lS 

II 
VI = 5.5 V 

I nput current at maximum input voltage Vee = MAX 
VI =7 V 

-
VI = 2.4 V 

IIH High·level input current Vee = MAX 
VI = 2.7 V 

IlL Low·level input current Vee = ~AX, VI = 0.4 V 

Short·circuit output current. 
54 Family 

lOS Vee = MAX 
74 Family 

~ee Supply curre~ __________ ~ee =_~X, __ Se~note.1 __ . 
---- -- ---

tFor conditions shown as MIN or MAX, use t~e appropriate value specified under recommended oper~ting conditions. 

+AII typical values are at VCC = 5 V, TA =, 25 C. 

§II = -12 mA forSN54'/SN74' and -18 mA forSN54LS'/SN74LS'. 

SN54279 

SN74279 

MIN TYP+ MAX 

2 

0.8 

0.8 

-1.5 

2.4 3.4 

2.4 3.4 

0.2 0.4 

0.2 0.4 

1 

40 

-1.6 

-18 -55 

-18 -57 

18 30 

SN54LS279 

SN74LS279 

MIN NOM MAX 

4.5 5 5.5 

4.5 5 5.25 

-400 

4 

8 

-55 125 

0 70 

SN54LS279 

SN74LS279 

MIN TYP+ MAX 

2 

0.7 

0.8 

-1.5 

2.5 3.4 

2.7 3.4 

0.25 0.4 

0.35 0.5 

0.35 0.4 

0.1 

20 

-0.4 

-20 -100 

-20 -100 

3.8 7 

·Not more than one output should be shorted at a time, and for SN54LS'/SN74LS', duration of ,the output short circuit should not exceed one second. 

NOTE1: ICC is measured with all R inputs grounded, all S inputs at 4.5 V, and all outputs open. • 
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switching characteristics, Vee = 5 V, T A = 25°e 
PARAMETER TEST CONDITIONS 

tpLH Propagation delay time, low-to-high-Ievel output from S input 
eL = 15 pF, 

tpHL Propagation delay time, high-to-Iow-Ievel output from S input 
See Notes 2 and 3 

tPHL Propagation delay time, high-to-Iow-Ievel output from R input 

NOTE 2: Load circuit and voltage wavaforms are shown on pages 3-10 and 3-11. 

NOTE 3: RL = 400 n for '279, RL = 2 kn for 'LS279_ 

schematics of inputs and outputs 

'279 CIRCUITS 

EQUIVALENT OF EACH INPUT I TYPICAL OF ALL OUTPUTS EQUIVAILENT OF It INPUTS 

Vee 
Vee 

Vee -
17kn 

INPUT 
NOM 

OUTPUT INPUT 

~ 

II 

I 

I-

I-

EQUI1 

Vee -

INPUT· 

15 27 

'LS279CIR~C~U~IT~S~~ ______________________ -, 

'ALENT OF S; INPUTS 

[ 
17 kn 
NOM 

TYPICAL OF ALL OUTPUTS 

120n 
NOM 

, Vee 

~--4.I--OUTPUT 

enl 
I 

::mil ,.. 
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...04 
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:c 
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SNS4LS63, SN74LS63 
HEX CURRENT ·SENSING INTERFACE GATES 

WITH TOTEM·POLE OUTPUTS 

• 

• 

Translates low-level input current to 
low-level output voltage 

Translates high-level input current to 
high-level output voltage 

• Interfaces to PLA's or other logic 
elements that source current but do 
not sink current 

• Operates from a single 5 V supply 

• TTL compatible 

• Low power dissipation ... 40 mW 
typical 

description 

SN54LS63 ... J OR W PACKAGE 
SN74LS63 ... J OR N PACKAGE 

vcc 6A 6Y 5Y 5A 4A 4Y 

lA lY 2Y 2A 3A 3Y GND 

Each of these Schotty-clamped interface gates is able 
to discriminate between low-level (';;;;; 50 p.AI and 
high-level (~ 200 p.AI input currents. 

The outputs are fabricated with standard Low-Power 
Schottky design rules and are compatible with all 
TTL families. 

schematic (each gate) 

r----4--------~~---Vee 

8k 8k 120 

L-_ ...... __ Y 

A-4-----4 

12 k 

L-----~--_e----__ ----4----GND 

Resistor values shown are nominal and in ohms. 

recommended operating conditions 

SN54LS63 

MIN NOM 

Supply voltage, Vee 4.5 5 

High-level output current, IOH 

Low-level output current, IOL 

I nput current, II 

Operating free-air temperature, T A -55 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

logic: Y; A 

SN74LS63 

MAX MIN NOM MAX 

5.5 4.75 5 5.25 

-400 -400 

4 8 

1 1 

125 0 70 

, 
UNIT I 

V 
jJ.A 

rnA 

mA 

°e 
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TYPES SNS4LS63, SN74LS63 
HEX CURRENT·SENSING INTERFACE GATES 

WITH TOTEM·POLE OUTPUTS 

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

TEST CONDITIONSt 
SN54LS63 SN74LS63 

PARAMETER 
MIN TYP+ MAX MIN TYP+ 

II =50j.lA. Vee= MIN 0.35 1.05 1.75 0.6 
VI Input voltage 

11= 200j.lA. Vee = MAX 0.6 1.30 2 0.85 

VOH Hig,-Ievel output voltage Vee = MAX II = 2ooj.lA IOH = -400j.lA, 3.5 3.4 3.2 

I IOL =4 mA 0.25 0.4 
VOL Low-level output voltage Vee = MIN. II =50j.lA 

I IOL = 8mA 

lOS Short-circuit output current§ Vee = MAX 11=6ooj.lA -20 -100 -20 

lee Supply current Vee = MAX. See Note 1 8 16 

t For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
+AII typical values are at VCC = 5 V. TA = 25°C. 

1.05 

1.30 

3.4 

0.25 

0.35 

8 

§ Not more than one output should be shorted at a time. and duration of output short circuit should not exceed one second. 
NOTE 1- ICC is measured with inputs and outputs open. 

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

MAX 

1.6 

1.8 

0.4 

0.5 

-100 

16 

UNIT 

V 

V 

V 

mA 

mA 

t PARAMETER J TEST CONDITIONS I MIN TYP MAX I UNIT i 

!l--tP_L_H_p_r_op_OQ_at_io_n_d-:-e...,.la_y_t-:-im_e • ....,.I...,.ow--:-t_o-....,.h_i9_h-:--le_v_e,...1 o_u_t_p_ut ___________ -rJ eL = 15 pF,! 27 45! OS 

I tPHL Propogation delay time. high-to-Iow-Ievel output I RL = 2 k.l1 I 15 251 ns 

PARAMETER MEASUREMENT INFORMATION 

Vee OUTPUT Vee 

INPUT~~----~~--~ 

8k.l1 

~------~--------~--GND 

NOTES: a. CL includes probe and jig capacitance 
b. All diodes are 1 N916 or 1 N3064 

TEST CIRCUIT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE sox 5012 • DALLAS, TEXAS 75222 

VOLTAGE WAVEFORMS 

II 
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TYPES SN54121, SN54L121, SN74121, SN74L121 
MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 

• Programmable Output Pulse Width 
With Rint ... 35 ns Typ 
With Rext/Cext ... 40 ns to 28 Seconds 

• Internal Compensation for Virtual 
Temperature Independence 

• Jitter-Free Operation up to 90% 
Duty Cycle 

• Inhibit Capability 

FUNCTION TABLE 

INPUTS OUTPUTS 

A1 A2 B Q Q 

L X H L H 

X L H L H 

X X L L H 

H H X L H 

H ~ H JLU 
~ H H ..n... U 
~ ~ H n..U 
L x t .I1... 1...1" 
x L t .n... 1...1" 

For explanation of function table 

symbols, see page 3-8. 

SN54121 ••• J'OR W PACKAGE 
SN54L 121 ••• J OR T PACKAGE 

SN74121. SN74L 121 ••• J OR N PACKAGE 

Rext! 
VCC NC NC Cext Cext Rint NC 

NC A1 A2 B o GND 

positive logic: See function table 

NC-No internal connection 

NOTES: 1. An external capaCitor may be connected between 

Cext (positive) and Rext/Cext. 

description 

2. To use the internal timing resistor, connect Rint 
to VCC. For improved pulse width accuracy and 

repeatability. connect an extElTnal resistor between 

Rext/Caxt and VCC with Rint open-circuited. 

6-64 

These multivibrators feature dual negative-transition-triggered inputs and a single positive-transition-triggered input 
which can be used as an inhibit input_ Complementary output pulses are provided. 

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse. 
Schmitt-trigger input circuitry (TTL hysteresis) for the B input allows jitter-free triggering from inputs with transition 
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typically 1.2 volts_ A high 
immunity to Vee noise of typically 1.5 volts is also provided by internal latching circuitry. 

Once fired, the outputs are independent of further transitions of the inputs and are a function only of the timing 
components. Input pulses may be of any duration relative to the output pulse. Output pulse length may be varied from 
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing components 
(i.e., Rint connected to Vee. Cext and Rext/Cext open), an output pulse of typically 30 or 35 nanoseconds is achieved 
which may be used as a doc triggered reset signal. Output rise and fall times are TTL compatible and independent of 
pulse length_ 

Pulse width stability is achieved through internal compensation and is virtually independent of Vee and temperature. 
In most applications, pulse stability will only be limited by the accuracy of external timing components. 

Jitter-free operation is maintained over the full temperature and VCC ranges for more than six decades of timing 
capacitance (10 pF to 10 pF) and more than one decade of timing resistance (2 kD to 30 kD for the 
SN54121/SN54L121 and 2 kD to 40 kD for the SN74121/SN74L121). Throughout these ranges, pulse width is 
defined by the relationship tw(out) = CextRTln2 ~ 0.7 eextRT. In circuits where pulse cutoff is not critical, timing 
capacitance up to 1000 /IF and timing resistance as low as 1.4 kD may be used. Also, the range of jitter-free output 
pulse widths is extended if Vec is held to 5 volts and free-air temperature is 25°e. Duty cycles as high as 90% are 

'achieved when using maximum recommended RT. Higher duty cycles are available if a certain amount of pulse-width 

jitter is allowed. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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schematics of inputs and outputs 

TYPES SN54121, SN54L121, SN74121, SN74L121 
MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 

EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS 

Vcc------e_----- --"'---Vcc 

Req 

INPUT 

... ---OUTPUT 

INPUT 
Req NOM J '121 'U21 

A1 4kn 8kn 
A2 4kn 8kn '121: Req =130nNOM 

B 2 kn 4kn 'L121: Req = 260 n NOM 

recommended operating conditions 

154 FAMILY I SN54171 C::I\.II:JII 121 

174 FAMILY 

. -. ....... _ .... 
SN74121 SN74L 121 UNIT 

MIN NOM MAX MIN NOM MAX 

154 Family 4.5 5 5.5 4.5 5 5.5 
Supply voltage, V CC 

174 Family 
V 

4.75 5 5.25 4.75 5 5.25 

High-level output current, IOH -400 -200 /lA 

Low-level output current, IOL 16 8. mA 

l Schmitt input, B 1 1 VIs 
Rate of rise or fall of input pulse, dv/dt I 

V//ls Logic inputs, Al, A2 1 1 

Input pulse width,twlinl 50 100 ns 

154 Family 1.4 30 1.4 30 
External timing resistance, Rext 

.174 Family 
kn 

1.4 40 1.4 40 

External timing capacitance, Cext 0 1000 0 1000 /IF 

I RT= 2 kn 67 67 
Duty cycle % I RT = MAX Rext 90 90 

l54 Family -55 125 -55 125 
°c Operating free-air temperature, T A 

.174 Family 0 70 0 70 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

II 
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TYPES SN54121. SN54L121. SN74121, SN74L121 
MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TR-IGGER -INPUTS 

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

SN54121 SN54l121 

PARAMETER TEST CONDITIONSt SN74121 SN74l121 

MIN TYpt MAX MIN TYpt MAX 

VT+ Positive-going threshold voltage at A input Vee= MIN 1.4 2 1.4 2 

VT- Negative-going threshold voltage at A input Vee= MIN 0.8 1.4 0.8 1.4 

VT+ Positive-going threshold voltage at B input Vee = MIN 1.55 2 1.55 2 

VT- Negative-going threshold voltage at B input Vee= MIN 0.8 1.35 0.8 1.35 

VIK Input clamp voltage Vee = MIN, II = -12mA -1.5 -1.5 

VOH High-level output voltage Vee = MIN, 10H = MAX 2.4 3.4 2.4 3.4 

VOL low-level output voltage Vee = MIN, 10l = MAX 0.2 0.4 0.2 0.4 

II Input current at maximum input voltage Vee = MAX, VI = 5.5V 1 1 

Vee = MAX, A10rA2 40 20 
IIH High-level input current 

VI = 2.4 V B 80 40 

Vee = MAX, A10rA2 -1.6 -0.8 
III low-level input current 

VI = 0.4 V B -3.2 -1.6 

Short-circuit output current. 
54 Family -20 -55 -10 -27 

lOS Vec = MAX 
74 Family -18 -55 -9 -27 

Quiescent 13 25 7 12 
ICC Supply current Vec = MAX 

Triggered 23 40 9 20 

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

tAli typical values are at Vee = 5 V, T A = 25°e • 
• Not more than one output should be shorted at a time. 

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

'121 'l121 
PARAMETER TEST CONDITIONS 

MIN TYP MAX MIN TYP MAX 

tPlH 
Propagation delay time, low-te-high-

level Q output from either A input 
45 70 140 

Propagation delay time, low-to-high-
35 55 110 tPlH 

level Q output from B input Cext =80pF, 

I tPHL 
Propagation delay time, high-te-Iow- Rint to VCC 

50 80 160 
level 6. output from either A input .-----

tPHl 
Propagation delay time, high-te-Iow- el = 15 pF, 

40 65 130 
level Q output from B input Rl = 400 n for '121, 

tw(outl 
Pulse width obtained using Rl = 800 n for 'l 121, eext = 80 pF, 

70 110 150 70 225 260 
internal timing resistor See Note 3 Rint to Vee 

Pulse width obtained with c ext = 0, 
30 tw(outl 50 35 70 

zero timing capacitance Rint to VCC 

Cext = 100 pF, 
600 700 800 600 700 850 

Pulse width obtained using RT= 10 kn 
tw(outl 

external timing resistor Cext = 1 IJ.F, 
6 7 8 6 7 8 

RT= 10 kn 

NOTE 3: Load circuit and voltage waveforms are shown on pages 3-10 and 3-11. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

UNIT 

V 

V 

V 

V 

V 

V 

V 

mA 

IJ.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 
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DISTRIBUTION OF UNITS 
for 

OUTPUT PULSE WIDTH 

Vee" 5 V 
TA" 25°e 

TYPES SN54121, SN54L121. SN74121, SN74L121 
MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 

TYPICAL CHARACTERISTlCS§ 

VARIATION IN INTERNAL TIMING RESISTOR VALUE VARIATION IN OUTPUT PULSE WIDTH v, 
FREE·AIR TEMPERATURE SUPPLY VOLTAGE 

+1.0 r----r---,.----r----, 

:!i 
1 

.~+30%1 
~ +20% 

~ +109< 

I I I iii ! I 
~ ~~x: ~~~~F 
o (External! 

;t +0.5 t-----t---t----i----l 1 

1 I I I 
o 

I 1 -X 
f 

i 1/ /' 
1 +5% 

! ~ f----+-+--
g a ~ r"- tw(out) == 420 ns 
.;: ..... @Vee"5 V 

h/'I t ~, ~ 

~ 1 

i i 
15 -0.5 eeX!" 60 pF --j----l 

T 
I 

1 ~;: ~~,~ (External ----1---1 

I 
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_1.0'---_--'1'--__ '--1_-'-_---' 
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tw(outl-Output Pulse Width-ns T A-Free-Air Temperature-C c vee-Supply Voltage-V 

.r: 
"0 
§ 

'" :; 
c.. 
::l 

5 
0 

~ 
0 

J 

FIGURE 1 

seHMITT TRIGGER THRESHOLD VOLTAGE 

FREE·AiR TEMPERATURE 

> 
~ 
~ 1 .7 f...---+--''<+---l--
g 
~ 1.6 

~ 1.51---+-~-~-'---+:=...4__l__-d 
.~ 
~ 1.4 I--+--+---..:ok---+--+-+-+-j 
§ I 1.3 

1.2 L.-...l.---L_-'---'---'-_-'----'-----' 
~~~ 0 ~ ~ ~ 100 1~ 

10ms 

1 ms 

100~s 

lO~s 

1 ~s 

100 ns 

10 ns 

TA-Free-Air Temperature-OC 

FIGURE 4 

OUTPUT PULSE WIDTH 
vs 

TIMING RESISTOR VALUE 

~\\I-~ 
~~l ~" --~().\\I-~ 
f----~-i i I.' I ! ' ...:-
~, ",().()\\I-~ 
-~-IIIII --~ 
~ ",\()(j)? 

-~-:I ,..". 

~"'\()()?~ 
~Ce~~ ,~ 

..::::?' i ,~\()?_--

VCC =5 V 
Ce~'t 

T A = 25°C --ft: See Note 4 . Ie 

. I i, 

i !,I 

1 2 3 4 7 10 20 40 70 100 

RT-Timing Resistor Value-kn 

FIGURE 6 

FIGURE 2 F!GURE 3 

VARIATION IN OUTPUT PULSE W!OTH 

FREE·AIR TEMPERATURE 

1.0% r---;---r--,-----r-...,..-I--r-
I
-,---,\ 

~ VCC'"5V i 1 I +0.5%t- ~~:~:~, -+--+--'--I-+I-+----1 

',......: IT 
g 0% Vr--- i 
~ tw(out) = 420 ns 

:> V @TA"25'e 

1] F1111111 
-75 -50 -25 0 25 50 75 100 125 

TA-Free-Air Temperature-°c 

FIGURE 5 

OUTPUT PULSE WIDTH 
VS 

EXTERNAL CAPACITANCE 

10ms 

lms 
-;; 
"0 

~ 
100~s '" 

"5 
c.. 
::l 10~ 0-
S 
0 

~ 1 ~s 
0 

J 
100 ns 

10ns 

10-11 10-10 10-9 10-8 10-7 10-6 

Cext -Timing Capacitance-F 

FIGURE 7 

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54L 121. 

§ Data for temperatures below OOC and above 70°C are applicable for SN54121 and SN54L 121. 
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TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMm-TRIGGER INPUTS 

SN54221, SN54LS221, SN74221 and 
SN74LS221 Are Dual Versions of Highly 
Stable SN54121, SN74121 One-Shots on 
a Monolithic Chip 

SN54221 and SN74221 Demonstrate 
Electrical and Switching Characteristics 
That Are Virtually Identical 
to the SN54121, SN74121 One-Shots 

VCC 

SN54221, SN54LS22; ..• J OR W PACKAGE 
SN74221, SN74LS221 ... J OR N PACKAGE 

(TOP VIEWI-------------

1 Rext! 1 2 
cext Cext 10 20 CLR 26 2A 

• Pin-Out Is Identical to the SN54123 
SN74123,SN54LS123,SN74LS123 

• Overriding Clear Terminates 
Output Pulse 

TYPICAL MAXIMUM 
TYPE POWER OUTPUT PULSE 

DISSIPATION LENGTH 
SN54221 130mW 21 s 
SN74221 130mW 28 s 
SN54LS221 23mW 49s 
SN74LS221 23mW 70 s 

description 

1A 16 1 
CLR 

10 20 
Cext 

2 Rext! GND 
Cext 

positive logic: Low input to clear resets Q low and 
6 high regardless of d-c levels at A 
or B inputs. 

The '221 and 'LS221 are monolithic dual multivibrators with performance characteristics virtually identical to those of 
the '121. Each multivibrator features a negative-transition-triggered input and a positive-transition-triggered input either 
of which can be used as an inhibit input. 

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pulse. 
Schmitt-trigger input circuitry (TTL hysteresis) for B input allows jitter-free triggering from inputs with transition rates 
as slow as 1 volt/second, providing the circuit with excellent noise immunity of typically 1.2 volts. A high immunity to 
VCC noise of typically 1.5 volts is also provided by internal latching circuitry. 

Once fired, the outputs are independent of further transitions of the A and B inputs and are a function of the timing 
components, or the output pulses can be terminated by the overriding clear. Input pulses may be of any duration 
relative to the output pulse. Output pulse length may be varied from 35 nanoseconds to the maximums shown in the 
above table by choosing appropriate timing components. With Rext = 2 kll and Cext = 0, an output pulse of typically 
30 nanoseconds is achieved which may be used as a d-c-triggered reset signal. Output rise and fall times are TTL 
compatible and independent of pulse length. Typical triggering and clearing sequences are illustrated as a part of the 
switching characteristics waveforms. 

Pulse width stability is achieved through internal 
compensation and is virtually independent of VCC and 
temperature. In most applications, pulse stability will only be 
limited by the accuracy of external timing components. 

FUNCTION TABLE 

(EACH MONOSTABLEI 

INPUTS OUTPUTS 

CLEAR A B a a 
L x X L H 

X H X L H 

X X L L H 

H L t JL "1J"'" 
H .. H J'L "1J"'" 
t L H J'L Lr 

Also see description and switching 

characteristics 

Jitter-free operation is maintained over the full temperature 
and VCC ranges for more than six decades of timing 
capacitance (10 pF to 10 MF) and more than one decade of 
timing resistance (2 krl to 30 kll for the SN54221, 2 krl to 
40 krl for the SN74221, 2 krl to 70 krl for the SN54LS221, 
and 2 kll to 100 krl for the SN74LS221). Throughout these 
ranges, pulse width is defined by the relationship: 
tw(out) = CextRext In2 ~ 0.7 CextRext. In circuits where 
pulse cutoff is not critical, timing capacitance up to 1000 MF 
and timing resistance as low as 1.4 krl may be used. Also, the 
range of jitter-free output pulse widths is extended if VCC is 

See explanation of function tables on page 3-8_ 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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description (continued) 

TYPES SN54221, SN54LS221, SN14221, SN14LS221 
DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMm-TRIGGER INPUTS 

held to 5 volts and free-air temperature is 25°C. Duty cycles as high as 90% are achieved when using maximum 
recommended RT. Higher duty cydes are available if a certain amount of pulse-width jitter is allowed. 

The variance in output pulse width from device to device is typically less than ±0.5% for given external timing 
components. An example of this distribution for the '221 is shown in Figure 2. Variations in output pulse width versus 
supply voltage and temperature for the '221 are shown in Figure 3. and 4, respectively. 

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SN54LS123/SN74LS123 so that 
the '221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the 
value of Rext and/or Cext. 

VCC 

To C""t To Rext/Cext 
Terminai Terminal 

TlrvUNG COiviPONEi~T CONNECTiONS 

schematics of inputs and outputs 
'221 

EQUIVALENT OF EACH INPUT' TYPICAL OF ALL OUTPUTS 

VCC------~-----

INPUT 

Input A: Req = 4 kn NOM 

Input B, Clear: Req = 2 kn NOM 

--:;rVCC 100 n 
NOM 

OUTPUT 

'LS221 

EQUIVALENT OF 
EACH INPUT 

v CC ----..... -----

25 kn NOM 

INPUT .... __ ~.---.... 

Input A: Req = 25 kn NOM 
Input B: Req = 15.4 kn NOM 

Clear: Req = 12.5 kn NOM 

TYPICAL OFALLOUTPUTS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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TYPES SN54221, SN14221 
DUAL MONOSTABLE MULTNIBRATORS 
WITH SCHMm-TRIGGER INPUTS 

recommended operating conditions 

Supply voltage, V CC 

High-level output current, 10H 

Low-level output current, 10L 

Rate of rise or fall of input pulse, dvldt 

Input pulse width 

Clear-inactive-state setup time, tsu 

External timing resistance, Rext 
External timing capacitance, Cext 

Output duty cycle 

Operating free-air temperature, T A 

SN54221 

MIN NOM 

4.5 5 

Schmitt input, B 1 

Logic input, A 1 

A or B, tw(in) 50 

Clear, tw{clear) 20 

15 

1.4 

0 

Rext = 2 kn 

Rext = MAX Rext 
-55 

SN74221 

MAX MIN NOM 
UNIT 

MAX 

5.5 4.75 5 5.25 V 

-800 -800 JolA 

16 16 mA 

1 VIs 

1 V/J1-s 

50 
ns 

20 

15 ns 

30 1.4 40 kn 

1000 0 1000 JolF 

67 67 
% 

90 90 

125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDlTlONSt MIN 

VT+ Positive-going threshold voltage at A input VCC= MIN 

VT- Negative-going threshold voltage at A input VCC = MIN 0.8 

VT+ Positive-going threshold voltage at B input VCC= MIN 

VT- Negative-going threshold voltage at B input VCC= MIN 0.8 

VIK Input clamp voltage VCC= MIN, 11=-12mA 

VOH High-level output voltage VCC= MIN, 10H =-8ooJ1-A 2.4 

VOL Low-level output voltage VCC= MIN, 10L = 16 mA 

II Input current at maximum input voltage VCC= MAX, VI = 5.5V 

IIH High-level input current VCC = MAX, VI = 2.4 V 
Input A 

Input B, Clear 

IlL VCC = MAX, 
Input A 

Low-level input current VI = 0.4 V 
Input B,Clear 

Short-circuit output current§ 
SN54221 -20 

lOS VCC= MAX 
SN74221 -18 

Quiescent 
ICC Supply current VCC = MAX 

Triggered 

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at V CC = 5 V, T A = 25°C. 
§ Not more than one output should be shorted at a time. 

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

PARAMETERll 
FROM TO 

!INPUT) (OUTPUT) 

A Q 
tpLH 

B Q 

A Q 
tpHL 

B Q 

tpHL Clear Q 

tpLH Clear Q 

-
tw{out) Aor B QorQ 

ll tPLH == Propagation delay time, low·to·high·level output 
tpHL == Propagation delay time, high·to-Iow·level output 
tw(out} == Output pulse width 

NOTE 2: Load circuit is shown on page 3-10. 

TEST CONDITIONS 

Cext = 80 pF, Rext = 2 kn 

CL = 15pF, 

RL=400n, 

See Figure 1 
Cext = 80 pF, Rext = 2 kn and Note 2 
Cext = 0, Rext = 2 kn 

Cext = 100 pF ,Rext = 10 kn 

Cext = 11lF , Rext = 10 kn 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

MIN 

i 

70 

20 

650 

6.5 

TYP:j: MAX UNIT 

1.4 2 V 

1.4 V 

1.55 2 V 

1.35 V 

-1.5 V 

3.4 V 

0.2 0.4 V 

1 mA 

40 

80 
JolA 

-1.6 
mA 

-3.2 

-55 
mA 

-55 

26 50 
mA 

46 80 

TYP MAX UNIT 

45 70 I 
I ns 

35 55 

50 80 
ns 

40 65 

27 ns 

40 ns 

110 150 

30 50 ns 

700 750 

7 7.5 ms 

I 
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TYPES SN54LS221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 

recommended operating conditions 

SN54LS221 SN74LS221 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, 10H -400 -400 jJA .-,----
Low-level output current, 10L 4 8 mA 

Rate of rise or faU of input pulse, dvldt 
Schmitt, B 1 1 VIs 

Logic input, A 1 1 V/jJs 

Input pulse width 
A or B, twOn) 40 40 

Clear, tw(clear) 40 40 
ns 

elear-inactive-state setup time, tsu 15 15 ns 

External timing resistance, Rext 1.4 70 1.4 100 kO 

External timing capacitance, eext 0 1000 0 1000 jJF 

Output duty cycle 
RT = 2 kO 67 67 

R~ = MAX Rext 90 90 
% 

Operating free-air temperature, T A -55 125 0 70 °e 

electrical characteristics over recommended opaiating fiee-aii tempaiatUie ianga (unless otherwise noted) 
·SN54LS221 SN74!.S221 

TEST CONDITIONST 
-

PARAMETER 
MIN TYP:\: MAX MIN 

VT+ 
Positive-going threshold 

Vee= MIN 1.0 2 
voltage at A input 

VT-
Negative-going threshold 

Vee= MIN 0.7 1.0 0.8 
voltage at A input 

VT+ 
Positive=going threshold 

Vee= MIN 1.0 2 
voltage at B input 

VT-
Negative-going threshold 

Vee = MIN 0.7 0.9 0.8 
voltage at B input I 

VIK Input clamp voltage Vee = MIN, 11= -18 mA -1.5 

VOH High-level output voltage Vee= MIN, 10H = -400 jJA 2.5 3.4 2.7 

VOL Low-level output voltage Vee= MIN 
IIOL =4 mA 0.25 0.4 

IIOL =8 mA 

II 
Input current at 

Vee = MAX, VI = 7 V 0.1 
maximum input voltage 

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

~ 
-0.4 

IlL Low-level input current Input B Vee= MAX, VI = 0.4 V -0.4 

Clear -0.8 

lOS Short-circuit output current§ Vee= MAX -20 -100 -20 

-I Quiescent 4.7 11 
ICC Supply current Vee= MAX 

1 Triggered 19 27 

tFor conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions. 
fAil typical values are at Vee = 5 V, T A = 25° C 
§Not mo~e than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

TYP:\: MAX 

1.0 2 

1.0 

1.0 2 

0.9 

-1.5 

3.4 

0.25 0.4 

0.35 0.5 

0.1 

20 

-0.4 

-0.4 

-0.8 

-100 

4.7 11 

19 27 

UNIT 

V 

V 

V 

I 
V 

V 

V 

V 

mA 

!J.A 

mA 

mA 

mA 

I 

II 
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TYPES SN54LS221, SN14LS221 
DUAL MONOSTABLE MULTNIBRATORS 
WITH SCHMm-TRIGGER INPUTS 

switching characteristics, Vee = 5 V, T A = 25°e 

PARAMETER~ 
FROM TO 

(INPUT) (OUTPUT) 

A Q 
tpLH 

B Q 

A Q 
tpHL 

B Q 

tpHL Clear Q 

tpLH Clear Q 

tw(out) AorB QorQ 

~ tp LH '" Propagation delay time, low·to·h igh-Ievel output 

tpH L == Propagation delay time, high-to-Iow-Ievel output 

tw(out) == Output pulse width 

NOTE 3: Load circuit is shown on page 3-11. 

CL = 15 pF, 

RL = 2 kn, 
See Figure 1 

and Note 3 

TEST CONDITIONS 

Cext = 80 pF, Rext = 2 kn 

Cext = 80 pF, Rext = 2 kn 

Cext = 0, Rext = 2 kn 

Cext = 100 pF ;Rext = 10 kn 

Cext = 1 f.lF, Rext = 10 kn 

6-72 TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

MIN TYP MAX UNIT 

45 70 
ns 

35 55 

50 80 
ns 

40 65 

35 55 ns 

44 65 ns 

70 120 150 

20 47 70 ns 

600 670 750 

6 6.7 7.5 ms 

1076 



773 

TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 
PARAMETER MEASUREMENT INFORMATION 

,.--tw(jn)4 

BINPUT~ \------ ---------3V 

I. ov 
j4'"""-;;,60 ns~ --------_1 3V 

CLEAR: W...:...-----------OV 

~tPLH ~tPHL 

Q OUTPU_T_-+I_,.,f I' -------------~:: 
r----.r-tPHL ~tPLH 

'\ ,,..-------------------- ~:: QOUTPUT 
A input is low. 

TRIGGER FROM B, THEN CLEAR-CONDITION 1 

\""-------------- ~ ~ B INPUT :L 
--Ji 

1.----;;'60 nS--i 

CLEAR -------~V-----------:~ 
QOUTPUT / --- \-------------------------~:: 
A input is low TRIGGER FROM B, THEN CLEAR-CONDITION 2 

BINPUT n ,(\-----:~ 
._ I I_ .1 tsetup 
r;;'50ns--.l --. ~;;.O 3V 

CLEAR ----x f • . _____________ OV 

TRIGGERED -----, 
QOUTPUT \ ______ 10000-_________ _ 

NOT TRIGGERED 
A input is low 

CLEAR OVERRIDING B, THEN TRIGGER FROM B 

B INPUT f.-----.... ~ - - - - - -- 3V 
_______ -JI ~ __________ OV 

I ~;;.50ns-.l 
I.-- ;;.50 ns--...J 3 V 

CLEAR , I __________ OV 

QOUTPUT / ----------' 
A input is low 

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR 

FIGURE 1-SVVITCHING CHARACTERISTICS 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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TYPES SN54221, SN54LS221, SN74221, SN74LS221 
DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 

NOTES: 

PARAMETER MEASUREMENT INFORMATION 

r-- tw(in)----toj 3 V 

AINPU~ 1 ____________ 
oV 

r--- ;;>60 ns---, 3 V 

: W------oV 

CLEAR 

tpLH +---1 ~ tpHL 

Q OUTPUT : f !, ---- --- ~:: 
~tpLH 

a OUTPUT 
I 1',.------- VOH 

I \""" ___ ...J _______ VOL 

tPHL--+I·--~.1 

B input is high TRIGGER FROM A, THEN CLEAR 

,.-___________ 3 V 

AINPU~\. ____ .... / __________ OV 

VOH i ,---
____ ..I I+--- tw(out)-----.t., 

QOUTPUT 

_
____ ... ,. tw(out)~ VOH 

a OUTPUT '\ ~ VOL 

B and clear inputs are high 
TRIGGER FROM A 

A. Input pulses are supplied by generators having the following characteristics: PRR';; 1 MHz, Zout "" 50 n; for '221, tr';; 7 ns, 
tf';; 7 ns, for 'LS221, tr';; 15 ns, tf';; 6 ns. 

B. All measurements are made between the 1.5 V points of the indicated transitions for the '221 or between the 1.3 V pOints for the 
'LS221. 

FIGURE 1-SWITCHING CHARACTERISTICS (CONTINUED) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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TYPES SN54221, SN14221 
DUAL MONOSTABLE MULTNIBRATORS 

WITH SCHMm-TRIGGER INPUTS 
TYPICAL CHARACTERISTICS ('221 ONLy)t 

.... 
o 
> 
(.) 
c 
Q) 
:J 
0" 
W u: 
Q) 

> 
'';::; 

'" a:; 
cc 

1% 

0.5% 

0% 

-0.5% 

-1% 

DISTRIBUTION OF UNITS 
for 

OUTPUT PU LSE WI DTH 

VCC = 5 V 

T A = 25°C --+----fll----+---+---+----1 

I I I I III I I L j 
rtl . I ')~~~~N I ,j~:dN 111 1 

_11'~'II_ 
I MEDIAN I 
I- " 98% OF UNITS 

tw(out)-Output Pulse Width 

FIGURE 2 

VARIATiON iN OUTPUT PULSE WiDTH 
vs 

FREE-AIR TEMPERATURE 

Vcc = 5 V 
r-Cext = 60 pF 

Rext = 10 kQ 

-----V 

~(out) """ 420 ns_ 

V 
/ at TA = 25°C 

----, 

I I 

-75 -50 -25 0 25 50 75 100 125 

T A-Free-Air Temperature-°c 

FIGURE 4 

1% 

5: 
:i 0.5% 
c.. ... 
:J s-
:J 
o 
c 0% 
c 
o 

'';::; 
ctI .;: 
ctI 

VARIATION IN OUTPUT PULSE WIDTH 
vs 

SUPPLY VOLTAGE 

Cext = 66 pF 
f- Rext = 10 kQ 

TA-= 25°C 

V 
/ 

/ tw(out) """ 420 ns-",veer I 
/' ~ 0.5% r' 

o I J 
~ -1%~------~------~------~----~ 

.s 
"0 

~ 
5: 
:i 
c.. .... 
:J 

B-
::J 

0 

b 
::J 
0 

J 

4.5 4.75 5 5.25 5.5 

10 ms 

1 ms 

lOOps 

10 ps 

lps 

100 ns 

10 ns 
1 

VCC-Supply Voltage-V 

FIGURE 3 

OUTPUT PULSE WIDTH 
vs 

TIMING RESISTOR VALUE 

~ 
~""\j.l 
r-C~ I I I ~I ......+- I 

\ \l-~ 
~",,() . 
'---Ce1-'i........., 
-....-r--111 1f v 
~""().()\v. 
-Ce1-'i. 
-........r""""111Ir .-V 
=t" ",,\()()()\' 
-Ce1-'i. _ 
-~IIII I ,-

~ 
=+-",,\()()\' 
-Ce1-'i. , 
-~ I I ll"",()\'~ ~ 
V CC = 5 V =-Ce1-'i. 
TA = 25°C =fttse(i Note 4 

IIII 

ii' 

2 4 7 10 20 40 70100 

Rext- Timing Resistor Val ue-kQ 

FIGURE 5 

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54221. 

tData for temperatures below O°C and above 70°C. and for supply voltages below 4.75 V and above 5.25 V are applicable for the SN54221 

only. 
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TYPES SN54122, SN54123, SN54L122, SN54L123, SN54LS122, SN54LS123, 
. SN74122. SN741-23, SN74L122, SN74L123, SN74LS122, SN74LS123 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

• D-C Triggered from Active-High or 
Active-Low Gated Logic Inputs 

• Retriggerable for Very Long Output 
Pulses, Up to 100% Duty Cycle 

• Overriding Clear Terminates Output Pulse 

• Compensated for VCC and Temperature 
Variations 

• '122,'L 122, 'LS122 Have Internal 
Timing Resistors 

'122, 'L 122, 'LS122 
FUNCTION TABLE 

INPUTS OUTPUTS 

'123, 'L123, 'LS123 
FUNCTION TABLE 

INPUTS OUTPUTS 
CLEAR A1 A2 81 82 Q a CLEAR A 8 Q a 

L x X x X L H L x X L H 
X H H X X L H 

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

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

H L X t H n u 
H L X H t n u 

H L t 11. U 
H ~ H 11. U 

H X L t H· Il. \I 
t L H Jl. 1.1" 

H X L H t n u 
H H ~ H H .Il. U 
H ~ * 

H H .Il. U 
H ~ H H H .Il. U 
t L X H H Jl. V 

t x L H H Jl. V 

See explanation of function tables on page 3-8. 

description 

These d-c triggered multivibrators feature output 
pulse width control by three methods. The basic 
pulse time is programmed by selection of external 
resistance and capacitance values (see typical applica
tion data). The '122, 'L122, and 'LS122 have internal 
timing resistors that allow the circuits to be used with 
only an external capacitor, if so desired. Once 
triggered, the basic pulse width may be extended by 
retriggering the gated low-level-active (A) or high
level-active (8) inputs, or be reduced by use of the 
overriding clear. Figure 1· illustrates pulse control by 
retriggering and early clear. 

The 'LS122 and 'LS123 are provided enough Schmitt 
hysteresis to ensure jitter-free triggering from the 8 
input with transition rates as slow as 0.1 millivolt per 
nanosecond. 

SN54122, SN54LS122 ••• J OR W 
SN54L 122 ••• J OR T 

SN74122, SN74L122, SN74LS122 ••• J OR N 
(TOP VIEW\ (SEE NOTES 1 THRU 4\ 

logic: see function table 

NC-No internal connection. 

1A 

SN54123, SN54LS123 ••. J OR W 
SN54L123 ••• J 

SN74123, SN74L123, SN74LS123 •.• J OR N 
(TOP VIEW\ (SEE NOTES 1 THRU 4\ 

1 Rextl 
Cext Cext 

1 2Q 
CLR Cext 

logic: see function table 

2 Rext! GND 
Cext 

NOTES: 1. An external timing capacitor may be connected between Cext and Rext/Cext (positive). 

2. To use the internal timing resistor of '122, 'L 122 or 'LS122, connect Rint to VCC' 
3. For improved pulse width accuracy and repeatability, connect an external resistor between Rext/Cext and VCC with Rint 

open-circuited. 
4. To obtain variable pulse widths. connect an external variable resistance between Rint or Rext/Cext and VCC. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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TYPES SN54122, SN54123, SN54L122, SN54L123, SN54LS122, SN54LS123, 
SN74122, SN74123, SN74L122, SN74L123, SN74LS122, SN74LS123 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

description (continued) RETRIGGER PULSE 
(See Note) 

B INPUT Jl'--__ ~IJ 
I ·~------I~----

I----- tw + tPLH------I 
I 

OUTPUT Q Jl-___ t ___ ---elL _______ L 
I W I OUTPUT WITHOUT RETRIGGER 

OUTPUT PULSE CONTROL USING RETRIGGER PULSE 

B INPUT Il'--______________ _ 
CLEAR U 

OUTPUT WITHOUT CLEAR 

OUTPUTQ J I ------: 
OUTPUT PULS.E COi\n kUL USING CLEAR INPUT 

NOTE: Retrigger pulse must not start before 0.22 Cext (in picofarads) nanoseconds after previous trigger pulse. 

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES 

schematics of inputs and outputs 
'122, '123, 'L 122, 'L 123 CIRCUITS 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

Clear inputs of '122, '123: Req = 2 kn NOM 

Other inputs of '122, '123: Req = 4 kn NOM 

Clear inputs of'L122, 'L123: Req =4 kn NOM 

Other inputs of 'L122, 'L123: Req = 8 kn NOM 

'122, '123: R = 100 n NOM 

'L122, 'L123: R = 200 n NOM 

'LS122, 'LS123 CIRCUITS 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 

120 n NOM 

17 kn NOM 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

• 
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TYPES SN54122, SN54123, SN14122, SN14123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

6-78 

recommended operating conditions 

SN54' SN74' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, V CC 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, IOH -800 -800 /JA 

Low-level output current, IOL 16 16 rnA 

Pulse width, tw 40 40 ns 

External timing resistance, Rext 5 25 5 50 kn. 

External capacitance, Cext No restriction No restriction 

Wiring capacitance at Rext/Cext terminal 50 50 pF 

Operating free-air temperature, T A -55 125 0 70 °c 

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

PARAMETER TEST CONDITIONSt 
'122 

MIN TYPt MAX 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

VIK Input clamp voltage VCC - MIN, 11- -12 rnA -1.5 

VOH High-level output voltage 
VCC - MIN, 10H - -800 /JA, 

2.4 3.4 
See Note 1 

VOL Low-level output voltage 
VCC - MIN, 10L = 16mA, 

0.2 0.4 
See Note 1 

II Input current at maximum input voltage VCC - MAX, VI- 5.5 V 1 

High-level input current 
Data inputs 

VCC = MAX, VI = 2.4 V 
40 

IIH Clear input 80 

IlL Low-level input current 
Data inputs 

VCC = MAX, VI = 0.4 V 
-1.6 

Clear input -3.2 

lOS Short-circuit output current+ VCC - MAX, See Note 5 -10 -40 

ICC Supply current (quiescent or triggered) VCC- MAX, See Notes 6 and 7 23 28 

t For conditions shown as MIN or MAX. use the value specified under recommended operating conditions. 
tAli typical values are at Vee = 5 V, T A = 25°C. 
+Not more than one output should be shorted at a time. 

'123 
MIN TYPt MAX 

2 
0.8 

-1.5 

2.4 3.4 

0.2 0.4 

1 
40 
80 

-1.6 
-3.2 

-10 -40 
46 66 

NOTES: 5. Ground Cext to measure VOH at Q, VOL at 5, or lOS at Q. Cext is open to measure VOH at 5, VOL at Q, or lOS at 5. 

UNIT 

V 
V 
V 

V 

V 

rnA 

/JA 

rnA 

rnA 
rnA 

I 

6. Quiescent ICC is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cext 
= 0.02 /JF, and Rext = 25 kn.. Rint of '122 is open. 

7. ICC is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext = 
0.02 /JF, and Rext = 25 kn.. Rint of '122 is open. 

switching characteristics, Vee = 5 V, TA = 25°e, see note 8 

FROM TO 
PARAMETER~ 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

A 
a tPLH S 

A a Cext = 0, tpHL 
B 

tpHL a 
CL=15pF, 

Clear a tPLH 
twa (min) Aor B a 

twa Aor B a 
Cext - 1000 pF, 
CL=15pF, 

~ tpLH :; propagation delay time, low-to-high-Ievel output 
tPHL:; propagation delay time, high-to-Iow-Ievel output 
twQ :; width of pulse at output Q 

NOTE 8: Load circuit and voltage waveforms are shown on page 3-10. 

Rext = 5 kn., 
RL = 400 n. 

Rext - 10 kn., 
RL = 400 n. 

MIN 

3.08 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

'122 '123 
TYP MAX MIN TYP MAX UNIT 

22 33 22 33 
19 28 19 28 

ns 

30 40 30 40 
27 36 27 36 

ns 

18 27 18 27 
30 40 30 40 

ns 

45 65 45 65 ns 

3.42 3.76 2.76 3.03 3.37 /JS 
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TYPES SN54L122, SN54L123, SN74L122, SN74L123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

recommended operating conditions 

SN54L' SN74L' 

MIN NOM MAX MIN NOM MAX 
UNIT 

Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, 10H -400 -400 p.A 

Low-level output current, 10L 8 8 mA 

Pulse width, tw 50 50 ns 

External timing resistance, Rext 5 25 5 50 kf2 

External capacitance, Cext No restriction No restriction 

Wiring capacitance at Rext/Cext terminal 50 50 pF 

Operating free-air temperature, T A -55 125 0 70 °c 

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

PARAMETER TEST CONDlTIONSt 
'Ll22 

MIN TYP:j: MAX 

VIH High·level input voltage 2 

VIL' Low-level input voltage 0.8 

VIK Input clamp volta!le Vee - MIN 1:--12mA 11:: 

VOH High-level output voltage VCC MIN, 10H -400p.A, 
2.4 3.4 

See Note 1 

VOL Low-level output voltage 
VCC = MIN, IOL=8mA, 

0.2 0.4 
See Note 1 

II. Input current at maximum input voltage VCC- MAX, VI-5.5V 1 

IIH High-level input current 
Data inputs 

VCC = MAX, VI = 2.4 V 
20 

Clear input 40 

IlL Low·level input current 
Data inputs 

VCC = MAX, VI = 0.4 V 
-0.8 

Clear input -1.6 

lOS Short-circuit output current. VCC = MAX, See Note 9 -5 -20 

ICC Supply current (quiescent or triggered) VCC = MAX, See Notes 10 and 11 11 14 

t For conditions shown as MIN or MAX, use the value specified under recommended operating conditions. 

:j:AII typical values are at VCC = 5 V, T A = 25°C . 
• Not more than one output should be shorted at a time. 

'L123 

MIN TYP:j: MAX 

2 
0.8 

-I.'-J 

2.4 3.4 

0.2 0.4 

1 

20 

40 

-0.8 

-1.6 

-5 -20 

23 33 

NOTES: 9. Ground Cext to measure VOH at Q, VOL at 5, or lOS at Q. Cext is open to measure VOH at 5, VOL at Q, or lOS at 5. 

UNIT 

V 

V 

V 

V 

V 

mA 

J.l.A 

mA 

mA 

mA 

10. Quiescent ICC is measured (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cext 
= 0.02 J.l.F, and Rext = 25 kf2. Rint of 'L122 is open. 

11. I CC is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext = 

0.02 p.F, and Rext = 25 kf2. Rint of 'L 122 is open. 

switching characteristics, Vee = 5 V, TA = 25°e, see note 8 

FROM TO 
PARAMETER~ 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

A 
a tPLH B 

A a: Cext = 0, tpHL B 

tpHL a 
CL = 15pF, 

Clear 
tpLH a: 
twa (min) Aor B a 

twa A or B a 
Cext = 400 pF, 
CL = 15pF, 

~ tPLH == propagation delay time, low-to·high·level output 

tpH L == propagation delay time, high-tO· low-level output 

twQ == width of pulse at output Q 

NOTE 8: Load circuit and voltage waveforms are shown on page 3-10. 

Rext = 5 kf2, 

RL=800f2 

Rext - 10 kf2 

RL = 800 f2 

MIN 

1.7 

TEXAS INSTRUMENTS 
I NCORPORAT ED 

POST OFFICE BOX 50}2 • DALLAS, TEXAS 75222 

'L 122 'L 123 
TYP MAX MIN TYP MAX UNIT 

44 66 44 66 

38 56 38 56 
ns 

60 80 60 80 

54 72 54 72 
ns 

36 54 36 54 

60 80 60 80 
ns 

90 135 90 135 ns 

1.9 2.1 1.3 2.1 p.s 

• 
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TYPES SN54LS122. SN54LS123. SN14LS122. SN14LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

recommended operating conditions 

SN54LS' 

MIN NOM MAX 

Supply voltage, VCC 4.5 5 5.5 

High-level output current, 10H -400 

Low-level output current, 10L 4 

Pulse width, tw 40 

External timing resistance, Rext 5 180 

External capacitance, Cext No restriction 

Wiring capacitance at Rext/Cext terminal 50 

Operating free-air temperature, T A -55 125 

SN74LS' 
UNIT 

MIN NOM MAX 

4.75 5 5.25 V 

-400 !LA 

8 rnA 

40 ns 

5 260 kn 

No restriction 

50 pF 

0 70 DC 

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

PARAMETER TEST CONDITIONSt 
SN54LS' 

MIN TYP:j: MAX MIN 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.7 

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

VOH High-level output voltage 
VCC - MIN, VIH-2V, 

2.5 3.5 2.7 
VIL = VILmax IOH = -400 !LA 

VOL Low-level output voltage 
VCC - MIN, VIH - 2 V, IIOL -4 rnA 0.25 004 
VIL = VILmax IIOL -SmA 

II 
Input current at 

VCC = MAX, VI =7 V 0.1 
maximum input voltage 

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

IlL Low-level input current VCC - MAX, VI-OAV -004 
lOS Short-circuit output current. VCC - MAX -20 -100 20 

ICC 
Supply current 

VCC = MAX, See Note 13 
,'LS122 6 11 

(quiescent or triggered) I'LS123 12 20 

tFor conditions shown as MI N or MAX, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at VCC = 5 V, T A = 25DC. 
·Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 

SN74LS' 
TYP:j: MAX 

0.8 
-1.5 

3.5 

0.25 004 
0.35 0.5 

0.1 

20 
-004 
-100 

6 11 
12 20 

NOTES: 12. To measure VOH at a, VOL at 0, or lOS at a, ground Rext/Cext, apply 2 V to B and clear, and pulse A from 2 V to 0 V. 

UNIT 

V 
V 
V 

V 

V 

rnA 

!LA 
rnA 
rnA 

rnA 

13. With all outputs open and 4.5 V applied to all data .and clear inputs, ICC is measured after a momentary ground, then 4.5 V, is 
applied to clock. 

switching characteristics, Vee = 5 V, TA = 25°C, see note 14 

PARAMETERlI 
FROM TO 

TEST CONDITIONS 
(INPUT) (OUTPUT) 

A 
tPLH B 

A 
tpHL 8 

tpHL Clear 
tPLH 
twQ (min) Aor B 

twQ A orB 

11 tpLH "" propagation delay time, low-to-high-Ievel output 
tpHL "" propagation delay time, high-to-Iow-Ievel output 
twa"" width of pulse at output a 

Q 

Q 

Q 

Q 
Q 

Q 

NOTE 14: Load circuit and voltage waveforms are shown on page 3-11. 

Cext = 0, Rext = 5 kn, 
CL=15pF, RL=2kn 

Cext - 1000 pF, Rext - 10 kS1, 
CL=15pF, RL = 2 kS1 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

MIN TYP MAX UNIT 

23 33 
23 44 

ns 

32 45 
34 56 

ns 

20 27 
28 45 

ns 

116 200 ns 

4 4.5 5 !LS 
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TYPES SN54122, SN14122. SN54123, SN14123 
SN54L122, SN14L122, SN54L123, SN14L123,· 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

TYPICAL APPLICATION DATA FOR '122, '123, 'L 122, 'L 123 

For pulse widths when Cext ,;;;; 1000 pF, See 
Figures 4 and 5. 

The output pulse is primarily a function of the 
external capacitor and resistor. For Cext > 1000 pF, 
the output pulse width (tw) is defined as: 

where 

( 
0.7) tw = K • RT • Cext 1 + RT 

K is 0.32 for '122, 0.28 for '123, 
0.37 for 'L122, 0.33 for 'L123 

RT is in kQ (internal or external timing resistance. 

Cext is in pF 

tw is in nanoseconds 

To prevent reverse voltage across Cext, it is recom
mended that!he· method shown in Figure 2 be 
employed when using electrolytic capacitors and in 
applications utilizing the clear function. In all applica
tions using the diode, the pulse width is: 

( 
0.7) 

tw = KD • RT • Cext 1 + RT 
, . , 

KD is 0.28 for '122, 0.25 for '123, 
0.33 for 'L 122,0.29 for'L 123 

To Cext 
terminal 

Rext .;; 0.6 Rextmax. 
(See recommended operating 
conditions for Rextmax.l 

Any silicon switching diode 
such as 1 N916, 1 N3064, etc. 

To Rext/Cext 
terminal 

TIMING COMPONENT CONNECTIONS WHEN 
Cext > 1000 pF AND CLEAR IS USED 

FIGURE 2 

10000 
7000 

4000 

2000 
c: 

~ 1000 

~ 700 

5! 
~ 

400 

" '" 
200 

0 100 
I 70 J 

40 

20 

10 
1 

TCext 

To Cext To Rext/Cext 
terminal terminal 

TIMING COMPONENT CONNECTIONS 
FIGURE 3 

'122, '123 
TYPICAL OUTPUT PULSE WIDTH 

vs 

EXTERNAL TIMING CAPACITANCE 

10 20 40 ., 100 200 400 1000 

Cext-External Timing Capacitance-pF 

FIGURE 4 

'L122 
TYPICAL OUTPUT PULSE WIDTH 

vs 
EXTERNAL TIMING CAPACITANCE 

Vcc - 5 V 
TA 25°C 

/ 

V...I ./ 

~ ~ 

_ ...... V ",. i 

-
_ .. 

~I rRext = 50 kUt 

Rext = 30 kUt 

Rext = 20 kU 

Rext = 10 kU 
Rext = 5 kU 

I I ~ !II, IIIII I,' I 

10 20 40 100 200 400 1000 

Cext-External Timing Capacitance-pF 

FIGURE 5 

• 

Applications requiring more precise pulse widths (up 
to 28 seconds) and not requiring the clear feature can 
best be satisfied with the '121 or 'L 121. 

tThese values of resistance exceed the maximum recommended for use 

over the full temperature range of the SN54' and SN54L' circuits. 

TEXAS INSTRUMENTS 6-81 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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TYPES SN64LS122. SN74LS122. SN64LS123. SN74LS123 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

TYPICAL APPLICATIO~ DATA FOR 'LS122, 'LS123 

The basic output pulse width is essentially deter
mined by the values of external capacitance and 
timing resistance_ For pulse widths when Cext ~ 
1000 pF, see Figure 7. 

When Cext > 1000 pF, the output pulse width is 
defined as: 

tw = 0.45 • RT • Cext 

where 

RT is in kSl (internal or external timing resistance.) 

Cext is in pF 

~ is in nanoseconds 

For best results, system ground should be applied to 
the Cext terminal. The switching diode is not needed 
for electrolytic capacitance applications. 

To Cext To Rext/Cext 
terminal terminal 

TIMING COMPONENT CONNECTIONS 

FIGURE 6 

'LS122, 'LS123 
TYPICAL OUTPUT PULSE WIDTH 

'" c 
i 

-E 
"C 

~ 
3l 
'S 
c.. 

'5 g-
O 
I 
} 

vs 
EXTERNAL TIMING CAPACITANCE 

100000 
RT 260 kSlt ~ ~ ~ 
RT 160 kSl 

: i 'I'!' V L 

10000 

i 

A1/~ /' Z ' , 
, 

-;' -il - ......-" ./ i/ t 

>-~ V ;Z V' I 

1000 +-~ ~ ~,/ LeV ~ 

........ .... ./ 

100 
-- ~, ). 

, RT = 80. kSl '"1 
h+' H1r ~ rn RT = 40. kSl .~ 

RT = 20 kSl 
1"1 

RT = 10. kSlI~ I I I III . I II RT = 5 kSl II I II I IIIIII 
10 100 100.0 

Cext-External Timing Capacitance-pF 

tThis value of resistance exceeds the maximum recommended for use over 

the full temperature range of the SN54LS circuits. 

FIGURE 7 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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TYPES SN54LS240,SN54LS241,SN54LS244,SN54S240,SN54S241, 
SN74LS240,SN74LS241,SN74LS244,SN74S240,SN74S241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

Typical Typical TypicalPropagation 

IOl IOH Delay Times 
(Sink (Source 

Current) Current! 
SN54LS' 12mA -12mA 
SN74LS' 24mA -15mA 
SN54S' 48mA -12mA 
SN74S' 64mA -15mA 

• 3-State Outputs Drive Bus Lines 
or Buffer·Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 

• Hysteresis at Inputs Improves 
Noise Margins 

description 

Inverting 
10.5 ns 
10.5 ns 
4.5 ns 
4.5 ns 

These octal buffers and line d~ivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, clock 
drivers, and bus-oriented ieceiv6is and transmittersa 
The designer has a choice of selected combinations of 
inverting and non inverting outputs, symmetrical G 
(active-low output control) inputs, and comple
mentary G and G inputs. These devices feature high 
fan-out, improved fan-in, and 400-mV noise-margin. 
The SN74LS' and SN74S' can be used to drive 
terminated lines down to 133 ohms. 

sche~atics of inputs and outputs 
'LS240, 'LS241, 'LS244 

EQUIVALENT OF TYPICAL OF ALL 
EACH INPUT OUTPUTS 

VCC:Jl. . ---

INPUT L!t 

'S240'S241 

EQUIVALENT OF 
EACH INPUT 

VCC-:h---
iNPUT~--- 'LS240, 'LS241, , LS244; 

R =50 n NOM 
'S240, 'S241: 

R = 25 n NOM 

Noninverting 
12 ns 
12 ns 
6 ns 
6 ns 

Typical 
Enable! 
Disable 

Typical Power 
Dissipation 
(Enabled) 

Times Inverting Noninverting 
18 ns 130 mW 135 mW 
18 ns 130 mW 135 mW 
9 ns 450 mW 538 mW 
9 ns 450 mW 538 mW 

SN54LS240. SN54S240 •• _ J 
SN74LS240. SN74S240 .. _ J OR N 

(TOP VIEW) 

2Y4 

SN54LS244 ... J 
SN74LS244 ... J OR N 

(TOP VIEW) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • CALLAS. TEXAS 75222 

• 
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TYPES SN54LS240,SN54LS241,SN54LS244, 
S N74 LS240,S N7 4 LS 241, S N7 4 LS 244 
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

PARAMETER 
MIN 

SN54LS' 

NOM MAX 
Supply voltage, Vee (see Note 1) 4.5 5 5.5 
High-level output current, 10H -12 
Low-level output current, 10L 12 
Operating free-air temperature, T A -55 125 

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

SN74LS' 

MIN NOM MAX 
UNIT 

4.75 5 5.25 V 
-15 mA 

24 mA 

0 70 °e 

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

PARAMETER TEST CONDITIONSt 
SN54LS' 

MIN TYPt MAX MIN 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.7 

VIK Input clamp voltage Vee - MIN, 11- -18 mA -1.5 
Hysteresis (VT + - VT _) Vee - MIN 0.2 0.4 0.2 

Vee - MIN, VIH-2V, 
2.4 3.4 2.4 

VOH High-level output voltage 
VIL; 0.8 V, 10H; MAX 

Vee - MIN, VIH - 2 V, 2 2 
VIL; 0.5 V, 10H; MAX 

Vee; MIN, IOL;12mA 0.4 
VOL Low-level output voltage VIH; 2 V, 

VIL; VILmax 10L = 24 mA 

10ZH 
Off-state output current, 

Vee; MAX, Vo; 2.7 V 20 
high-level voltage applied 

Off-state output current, 
VIH;2V, 

10ZL low-level voltage applied 
VIL; VILmax VO; 0.4 V -20 

II 
I nput current at maximum 

Vee; MAX, VI;7 V 0.1 
input voltage 

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

IlL Low-level input current Vee; MAX, VIL;OAV -0_2 

lOS Short-circuit output current. Vee - MAX -50 -225 -50 

Outputs high All 13 23 
Vee; MAX 

'LS240 26 44 

lee Supply current 
Outputs low 

'LS241, 'LS244 27 46 
All outputs 

Outputs open 
'LS240 29 50 

disabled 'LS241, 'LS244 32 54 
. . tFor conditions shown as MI N or MAX, use the appropnate value specified under recommended operatong conditions . 

tAli typical values are at VCC; 5 V, T A; 25°C. 

SN74LS' 
TYPt 

0.4 

3.4 

13 
26 

27 

29 

32 

+Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

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

MAX 

0.8 
-1.5 

0.4 

0.5 

20 

-20 

0.1 

20 

-0.2 

-225 
23 
44 

46 

50 

54 

PARAMETER TEST CONDITIONS 
'LS240 'LS241, 'LS244 

MIN TYP MAX MIN TYP MAX 

tPLH 
Propagation delay time, 

9 14 12 18 
low-to-high-Ievel output 
Propagation delay time, eL;45pF, RL = 667 n, 

tpHL 
high-to-Iow-Ieveloutput See Note 2 

12 18 12 18 

tpZL Output enable time to low level 20 30 20 30 

tpZH Output enable time to high level 15 23 15 23 

tPLZ Output disable time from low level eL 5 pF, RL-667n, 15 25 15 25 

tPHZ Output disable time from high level See Note 2 10 18 10 18 

NOTE 2: Load circuit and voltage waveforms are shown on page 3-11. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

UNIT 

V 
V 

V 
V 

V 

V 

/J. A 

mA 

/J.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 
ns 
ns 

ns 

I 
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TYPES S154S240, SI54S241, S174S240, SI74S241 
BUFFERS/LINE DRIVERS/LINE RECEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

PARAMETER 
SN54S' SN74S' 

UNIT MIN NOM MAX MIN NOM MAX 
Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, 10H -12 -15 mA 
Low-level output current, 10L 48 64 mA 
Operating free-air temperature, T A (see Note 3) -55 125 0 70 °c 

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

3. An SN54S241J operating at free-air temperature above 116°C requires a heat sink that provides a thermal resistance from case to 
free-air, ReCA, of not more than 40°CIW. 

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

PARAMETER TEST CONDITIONSt 
'S240 

MIN TYP:j: MAX MIN 

YIH High-level input voltage 2 2 
VIL Low-level input voltage 0.8 
VIK Input clamp voltage Vel; - MIN, 11=-18mA -1.2 

Hysteresis (YT + - YT _i Vee = MIN 0.2 0.4 0.2 
Vee = MIN, VIH - 2 V, " ... 3.4 2.4 

VOH High-level output voltage 
VIL = 0.8 V, 10H =-3 mA 
Vee - MIN, VIH - 2 V, 
VIL = 0.5 V, 10H = MAX 

2 2 

VOL Low-level output voltage 
Vee - MIN, VIH-2V, 

0.55 
VIL = 0.8 V, 10L = MAX 

10ZH 
Off-state output current, 

Vee = MAX, Vo = 2.4 V 50 high-level voltage applied 
Off-state output current, VIH = 2 V, 

10ZL low-level voltage applied 
VIL =0.8 V Vo = 0.5 V -50 

II 
I nput current at maximum 

Vee = MAX, VI = 5.5 V 1 I input voltage I I 

IIH High-level input current, any input Vee - MAX, V,- 2.7 V 50 

IlL 
I Any A 

Vee = MAX, VI = 0.5 V 
-400 

Low-level input current Any G 
-2 

lOS Short-circuit output current. Vee - MAX -50 -225 -50 

Outputs high 
SN54S' 80 123 
SN74S' 80 135 

ICC Supply current Outputs low 
Vee = MAX, SN54S' 100 145 
Outputs open SN74S' 100 150 

Outputs SN54S' 100 145 
disabled SN74S' 100 150 

t For conditions shown as MI N Or MAX, use the appropriate value specified under recommended operating conditions. 
:j:AII typical values are at VCC = 5 V, T A = 25°C. 

'S241 
TYP:j: 

0.4 

3.4 

95 
95 

120 
120 
120 
120 

tNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed on.e second. 

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

PARAMETER TEST CONDITIONS 
'S240 'S241 

MIN TYP MAX MIN TYP 

tpLH 
Propagation delay time, 

4.5 7 6 low-to-high-Ievel output 

tpHL 
Propagation delay time, eL=50pF, RL =90n, 

4.5 7 6 high-to-Iow-Ievel output See Note 4 
tpZL Output enable time to low level 10 15 10 
tpZH Output enable "time to high level 6.5 10 8 
tPLZ Output disable time from low level eL=5pF, RL = 90 n, 10 15 10 
tPHZ Output disable time from high level See Note 4 6 9 6 

NOTE 4: Load circuit and voltage waveforms are shown on page 3-10. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 15222 

MAX 
UNIT 

V 
0.8 V 

-1.2 V 
V 

V 

0.55 V 

50 
p,A 

-50 

11 mA 

50 p,A 
-400 p,A 

-2 mA 
-225 mA 

147 
160 
170 

mA 
180 
170 
180 

MAX 
UNIT 

9 ns 

9 ns 

15 ns 
12 ns 
15 ns 
9 ns 

• 
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TYPES SN54LS240,SN54LS241, 
SN54LS244,SN54S240,SN54S241,SN14LS240, 
SN14LS241,SN14LS244,SN14S240,SN14S241 
OCTAL BUffERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

DRIVER I LONG INE I ,RECEIVER 
1/8 'LS241/'S241 REPEATER ~EPEATER REPEATER· 1/8 'LS241, 'S241 

~~_~L,S~1~=-~~~41"S2:_ .. ~'SSr1"S~t [?>OUTPIYT 

~ ~T' 
* * * * 

~:~ ~=-~--. -=--H -=--~ M~ -J~-=---~-=-~ ~Q -=---=-h= =---Q -=-=~,.:.. = =---Q-= 
1_2V_W_-\Jvv-j~~t- 'W- -'rj~~tw-- j,,:J~~t.-J- -"--j~~'c~--\""-=i~ ~t-
0.3 V - INPUT - - OUTPuT -INPUT - OUTPUT - INPUT- OUTPuT -INPUT - - OUTPuT - INPUT - OUTPUT-

OUTPUT { 
CONTROL 

'LS241, '5241 USED AS REPEATER/LEVEL RESTORER 

_____ ...I 

~----------------~v~----------------~ 
SYSTEM AND/OR MEMORY-ADDRESS BUS 

'LS241,'S240 USED AS SYSTEM AND/OR MEMORY BUS DRIVER-4-BIT 
ORGANIZATION CAN BE APPLIED TO HANDLE BINARY OR BCD 

1/4 'LS~!~~~~41 MUL TlPL~~~~~T~~U\PUT BUS 1/6~~:i 'S241 

.----, ·----1 
I I INPUT B 

I I I I I TO OTHER 
I I BUFFERS 

I I OUTPUT 

A~_4j ~ 'f L4-pj' 
~ ~ ~ 

BUS 
CONTROL 
-H--H-

H l 
l L 
L H 
H l 

RECEIVERS 
INPUT OUTPUT 
-B- --A-

B B 
A B 
A A 

NONE NONE 

BUS 
CONTROL 
-L--L-

H L 
H H 
l H 
l H 

PARTY-LINE BUS SYSTEM 

WITH MULTIPLE INPUTS, OUTPUTS, AND RECEIVERS 

INDEPENDENT 4-BIT BUS DRIVERS/RECEIVERS 

IN A SINGLE PACKAGE 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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TYPES SN54LS242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 

• Two-Way Asynchronous Communication 
Between Data Buses 

• P-N-P Inputs Reduce D-C Loading 

• Hysteresis (Typically 400 mV) at Inputs 
Improves Noise Margin 

description 

These four<lata·line transceivers are designed for 
asynchromous two·way communications between 
data buses. The SN74LS' can be used to drive term· 
inated lines down to 133 ohms. 

FUNCTION TABLE (EACH TRANSCEIVER) 

INPUTS 

GAB GBA 

H H 

L H 

H L 

L L 

'LS242 

DATA PORT 

STATUS 
A B 

0 I 
., ., 

ISOLATED 

I 6 

'LS243 

DATA PORT 

STATUS 

A B 

0 I 
., 

* 
ISOLATED 

I 0 

·Possibly destructive oscillation may occur if the 

transceivers are enabled in both directions at once. 

I = Input. 0 = Output, a = Inverting Output. 

schematics of inputs and outputs 
EQUIVALENT 

OF EACH INPUT 

vee13}-_-17 kn 

INPUT 

TYPICAL OF 
ALL OUTPUTS 

~
~~nNOM Vee 

OUTPUT 

GND 

GAB NC 

GBA 

GAB NC 

SN54LS242 ..• J OR W 
SN74LS242 ••• J OR N 

(TOP VIEW) 

1A 2A 3A 

SN54LS243 .•. J OR W 
SN74LS243 ..• J OR N 

(TOP VIEW) 

NC 1B 2B 

1A 2A 3A 

4A 

3B 

4A 

NC-No internal connection 

recommended operating conditions 

SN54LS' SN74LS' 

MIN NOM MAX MIN NOM 

Supply voltage, Vee (see Note 1) 4.5 5 5.5 4.75 5 

Hig,-Ievel output current, IOH -12 

Low-level output current, IOL 12 

Operating free-air temperature, T A -55 125 0 

NOTE1: Voltage values are with respect to network ground terminal. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

GND 

4B 

GND 

UNIT 
MAX 

5.25 V 
-15 mA 

24 mA 

70 ce 

• 
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TYPES SN54LS242, SN54LS243, SN74LS242, SN74LS243 
QUADRUPLE BUS TRANSCEIVERS 

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

TEST CONDITIONSt 
SN54lS' 

PARAMETER 
TVP:!: MIN 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 

Hysteresis (VT+ - VT-) Vee = MIN 0.2 0.4 0.2 

Vee = MIN, VIH = 2 V, 
2.4 3.1 2.4 

VOH High-level output voltage 
Vil = VIL max, IOH=-3mA 

Vee = MIN, VIH=2V, 
2 2 

VIL = 0.5 V, 10H = MAX 

Vee = MIN, 10L = 12 mA 0.25 0.4 
VOL Low-level output voltage VIH=2V, 

VIL = VIL max 10l = 24 mA 

10ZH 
Off-state output current, 

Vee = MAX, Vo = 2.7 V 20 
high-level voltage applied 

VIH=2V, 

10ZL 
Off-state output current, 

VIL = VIL max Vo = 0.4 V -200 
low-level voltage applied 

II 
Input current at maximum 

Vee = MAX, VI =7V 0.1 
input voltage 

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

A inputs 
Vee - MAX, VI - 0.4 V, 

-02 

Low-level 
GAB and GBA at Vil max 

IlL 
B inputs 

Vee = MAX, VI = 0.4 V, 
-0.2 input current 

GAB and GBA at 2 V 

GAB or GBA Vee = MAX, VI = 0.4 V -0.2 

lOS Short-circuit output current. Vee = MAX -50 -225 -50 

Outputs high 'LS242, 'LS243 22 38 

Outputs low 
Vee = MAX, 

'LS242, 'LS243 29 50 
lee Supply current Outputs open, 

All outputs 'LS242 29 50 
See Note 2 

'lS243 32 disabled 54 

t For conditions shown as MIN Or MAX, use the appropriate value specified under recommended operating conditions. 

tAli typical values are at Vee = 5 V, T A = 25°e . 

SN74lS' 

TVP:!: MAX 

0.8 

-1.5 

0.4 

3.1 

0.25 0.4 

0.35 0_5 

20 

-200 

0.1 

20 

-0.2 

-02 

-0.2 

-225 

22 38 

29 50 

29 50 

32 54 

• Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

NOTE 2: iCC is measured with transceivers enabled in one direction only, orwith all transceivers disabled. 

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

'LS242 'lS243 
PARAMETER TEST CONDITIONS 

MIN TVP MAX MIN TVP MAX 

tplH 
Propagation delay time, 

9 14 12 18 
low-tcrhigh-Ievel output 

tPHl 
Propagation delay time, eL = 45 pF, 

high-to-Iow-Ievel output See Note 3 

Rl = 667 n. 
12 18 12 18 

tPZl Output enable time to low level 20 30 20 30 

tpZH Output enable time to high level 15 23 15 23 

tplZ Output disable time from low level el = 5 pF, RL = 667 n, 15 25 15 25 

tPHZ Output disable time from high level See Note 3 10 18 10 18 

NOTE 3: Load circuit and waveforms are shown on page 3-11. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

UNIT 

V 

V 

V 

V 

V 

V 

p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

I 
! 
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TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 

FOR SYMMETRICAL GENERATION OF COMPLEMENTARY TTL SIGNALS 

• Switching Time Skew of the Complementary 
Outputs Is Typically 0.5 ns ... Guaranteed 
to be No More than 3 ns at Rated Loading 

• Full Fan-Out to 20 High-Level and 10 
Low-Level 54/74 Loads 

• Active Pull-Down Provides Square 
Transfer Characteristic 

description 

The SN54265 and SN74265 circuits feature comple· 
mentary outputs from each logic element, which have 
virtually symmetrical switching time delays from the 
triggering input. They are designed 'specifically for use 
in appiications such as: 

e Symmetrical c!ock/clock generators 

• Complementary input circuit for decoders and 
code converters 

• Switch debouncing 

• Differential line driver 

Examples of these four functions are illustrated in the 
typical application data. 

The SN54265 is characterized for operation over the 
full military temperature range of -55°C to 125°C; 
the SN74265 is characterized for operation from O°C 
to 70°C. 

schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

6 kn 

SN54265 . .. J OR W PACKAGE 
SN74265 . .. J OR N PACKAGE 

(TOP VIEW) 

~I 
I positive logic: I 

ELEMENTS 1 AND 4 ELEMENTS 2 AND 3 
Y=A 
W=A 

Y =AB 
W=AB 

TYPICAL OF ALL OUTPUTS 

Vee 

OUTPUT 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 

recommended operating conditions 

SN54265 SN74265 
UNIT 

MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High·level output current, 10H -800 -800 IJ.A 

Low-level output current, 10L 16 16 mA 

Operating free-air temperature, T A -55 125 0 70 °e 

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

PARAMETER TEST CONDITlONSt MIN 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VIK Input clamp voltage Vee= MIN, II = -12mA 

VOH High-level output voltage Vee = MIN, 10H = -800IJ.A 2.4 

VOL Low-level output voltage Vee= MIN, 10L = 16mA 

II Input current at maximum input voltage Vee= MAX, VI = 5.5 V 

IIH High-level input current Vee = MAX, VI=2.4V 

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

lOS Short-circuit output current § 
I SN54265 -20 

Vee= MAX, I SN74265 -18 

ICC Supply current Vee = MAX, See Note 3 

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAli typical values are at Vee = 5 V, T A = 25°C. 
§ Not more than one output should be shorted at a time. 
NOTE 3: ICC is measured with all outputs open and all inputs grounded. 

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

PARAMETER~ 
FROM 

(INPUT) 

tPLH(W) A orB 

tpHL(Y) (as applicable) 

tPHL(W) A orB 

tpLH(Y) (as applicable) 

tPLH(W)-tpHLlY) A or B 

tPHL(W)-tPLH(Y) (as applicable) 

tpLH := Propagation delay time, low-to-high-Ievel output. 
tpHL == Propagation delay time, high-to-Iow·level output. 

TO 

(OUTPUT) 

W 

Y 

W 

Y 

Wwith 

respect to Y 

TEST CONDITIONS 

RL = 400 1:1, 

eL= 15pF, 

See Note 4 

tpXX(W)-tPXX(Y) == Difference in indicated propagation delay times at the Wand Y outputs, respectively. 
NOTE 4: Load circuit and voltage waveforms are shown on page 3-10. 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

MIN 

I 

TYPt MAX UNIT 

V 

0.8 V 

-1.5 V 

3.4 V 

0.2 0.4 V 

1 mA 

40 IJ.A 

-1.6 mA 

-57 
mA 

-57 

25 34 mA 

TYP MAX UNIT 

11.6 18 
ns 

11.3 18 

9.8 18 
ns 

10.2 18 

+0.3 ±3 
ns 

-0.4 ±3 
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TYPES SN54265. SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 

TYPICAL CHARACTERISTICSt 

PROPAGATION DELAY TIME DIFFERENCE PROPAGATION DELAY TIME DIFFERENCE 

Cll 

E 

5 

4 

3 

2 

i= 0 
>co 
~ -1 

I 

vs 
FREE-AIR TEMPERATURE 

VCC = 5 V 
-RL=400Q 
_CL = 15 pF 

~p~ W\(+. , 
~'I/y i 

............... 

~ ~ I 

.,/ 
/V~ 

vs 
SUPPLY VOLTAGE 

2 
TA = 25°C 

C 1.5 
I 

Cll 
u 
c: 
Cll 

£ 
0 0.5 

RL = 400 Q 
CL = 15 pF 

I 

I ~ 
tPLH(W)-tPHL(Y) ----I 

Cll 

i °1 I 
~ -0.5 ptPHL(W) tPLH(Y) . I I.(Wj~ 

.~ -21 1 1 1 1 1 I(ft(~.~ -1 t--I --+1--+---+----; 

J ~I I I I, I I I I I J -~:l>.,~ I ----'---------' 

I -J 
1 1 

! 

-75 -50 -25 0 25 50 75 100 125 4.5' 4.75 5 5.25 

2 

'" c: 1.5 
Cll 
u 

E 
~ 
~ 0.5 
E 
i7 o 
>: 
~-0.5 
~ 

1 -1 
~ 
3-1.5 e-

-2 

T A-Free-Air Temperature-°c 
FIGURE 1 

VCC-Supply Voltage-V 
FIGURE 2 

PROPAGATION DELAY TIME DIFFERENCE vs LOAD CAPACITANCE 

VCC = 5 V 
TA = 25°C 

............ ----!!.~k,Q 

~ 
.............. --...!!..'- -~OOl2 --- -

2 

T 1.5 a., 
u 
c: 
~ 
; 
~ 0.5 
E 

~ 0 

~ 
3 -0.5 
~ 

1 -1 
~ 
...J 
:r: -1.5 e-

-2 

VCC = 5 V 
TA = 25°C 

R L '" 1\00 ::.--

..... 1..-----

/ 
V" 

........- RL 4kQ 

I I 

I 
5.5 

15 20 25 30 35 40 45 50 15 20 25 30 35 40 45 50 

CL -Load Capacitance-pF 
FIGURE 3 

CL -Load Capacitance-pF 
FIGURE 4 

tData for temperatures below oOe and above 70
0e and for supply voltages below 4.75 V and above 5.25 V are applicable for SN54265 only. 

TEXAS INSTRUMENTS 
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TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 

TYPICAL APPLICATION DATA 

...--------- CLOCK 

1/4 SN74265 

CLOCK 
~-----CLOCK 

CLOCK ~ CLOCK 

-G-E-N-E-R-A-TO-R---It4------ CLOCK 

FIGURE A - TYPICAL CLOCK/CLOCK GENERATOR CIRCUIT FIGURE B - SKEWLESS CLOCK/CLOCK GENERATOR CIRCUIT 

o 0 

2 

3 

!--INPUT 

INPUT A ,--- - -- - - ---: 

INPUT B ,-- -- - - - - -- --: 

~i_--~~---D-E-CO-D-E-R-S-K-E-W----H 

INPUT.{A I _: _______ L 

GATE 2 ~ ________ ~I _H 

B I ----
L 

.- DECODER SPIKE H 

'U ________ L OUTPUT 2 

FIGURE C - TYPICAL DECODER/CODE CONVERTER 

INPUT A 

INPUT B 

~INPUT 
INPUT~-- - - -------: 

INPUT~- - ----- - --: 

I-- SYMMETRICAL DECODE H 

INPUT{~A I -------L 
GATE 

2 --------H 
B 

~ __________________ L 

r NO DECODE SPIKE ______ ~ _______________________ H 

OUTPUT 2 ___ L 

FIGURE D - SYMMETRICAL DECODER/CODE CONVERTER 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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W OUTPUT \ nn u u , ___ -' 

Y OUTPUT nru I 
----Ii U 

WITHOUT FEEDBACK 

374 

TYPES SN54265, SN74265 
QUADRUPLE COMPLEMENTARY-OUTPUT ELEMENTS 

TYPICAL APPLICATION DATA 

....----VOH 

W OUTPUT \ 

390.11 

I"""'--+----W 
IA>-------V 

5V 

---VOL 1...'-----_ ..... ---- VOL 

----VOH 
Y OUTPUT 

L...----VOL 

FIGURE E - SWITCH DEBOUNCER 

Noise immunity typically 3 V 
for either high level or low level data 

WITH FEEDBACK TO 
STABILIZE INPUT 

FIGURE F - DIFFERENTIAL LINE DRIVER 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

----VOH 
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SERIES 54/14, 54H/14H, 54L/14L, 54LS/14LS, 54S/14S 
TRANSISTOR-TRANSISTOR LOGIC 

PARAMETER MEASUREMENT INFORMATION 

INPUTf CONDITIONS 

(See Test Table 

and Note) 

IOH 
~~~~~ __ ~~~~(+) VOH 

(-) 

llOH 

NOTE: For functions having three-state outputs, input conditions 

are maintained which will cause the outputs to be enabled 

(low-impedance). 

Vee 

IOL 

--(+) 

NOTE: For functions having three-state outputs, input conditions 

are maintained which will cause the outputs to be enabled 

(low-impedance) . 

II 
+-(-) 

Vee 

NOTE: Each input is tested separately. 

FIGURE 3-VI 

4.5 V 

OUTPUT(S) 

OPEN 

TEST TABLE 

FUNCTION INPUT CONDITIONS 

NAND Input under test at VIL max, all others at 4.5 V 

AND All inputs at VIH min 

NOR All inputs at V I L max 

OR Input under test at VIH min, all others at GND 

AND-OR- Inputs under test (a set including one input of each 

INVERT AN D gate) at V I L max, all others at 4.5 V 

AND-OR 
All inputs of AND gate under test 

at VIH min, all others at GND 

TEST TABLE 

FUNCTION INPUT CONDITIONS 

NAND All inputs at VIH min 

AND Input under test at VIL max, all others at 4.5 V 

NOR Input under test at VIH min, others at GND 

OR All inputs at VIL max 

AND-OR- All inputs of AND gate under test 

INVERT at VIH min, all others at GND 

AND-OR 
Inputs under test (a set including one input of each 

AND gate) at VIH min, all others at 4.5 V 

REMAINING 
OUTPUT(S) 

OPEN 
INPUTS 

(See Note B) 

1 
NOTES: A. Each input is tested separately. 

B. When testing AND-OR-INVERT or AND-OR gates, 

each AND gate is tested separately with inputs of 

AN D gates not under test open when testing II and 

grounded when testing IIH' 

FIGURE 4-11, IIH 

REMAINING 

INPUTS OUTPUT{S) 

OPEN 

NOTES: A. Each input is tested separately. 

IlL 
VI_~ ____ ~(-__ ) ______ ~ 

B. When testing AND-OR-INVERT or AND-OR gates, each AND gate 

is tested separately with inputs of AN D gates not under test open. 

FIGURE 5-IIL 

TEXAS INSTRUMENTS 
. ''''COHPOHATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 
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INPUT t CONDITIONS 

(See Test Table 

and Note) 

INPUT 

CONDITIONS 

(See Test Table 

and Note) 

VCC 

I 

SERIES 54/74, 54H174H, 54U74L, 54LS/74LS, 54S/74S 
TRANSISTOR-TRANSISTOR LOGIC 

PARAMETER MEASUREMENT INFORMATION 

VCC 

OUTPUT(S) 

OPEN 

TEST TABLE 

FUNCTION INPUT CONDITIONS 

NAND All inputs at GND 

AND All inputs at 4.5 V 

NOR All inputs at GND 

OR All inputs at 4.5 V 

AND-OR-INVERT All inputs at GND 

AND-OR All inputs at 4.5 V 

NOTE: For functions having three-state 

outputs, input conditions are main

tained which will cause the outputs 

to be enabled (low-impedance). 

FIGURE 6-IOS 

TEST TABLE 

FUNCTION INPUT CONDITIONS FOR ICCH INPUT CONDITIONS FOR ICCl 

NAND Aii inputs at GND Ail inputs at 4.5 V 

AND All inputs at 4.5 V All inputs at GND 

NOR All inputs at GND 
One input at 4.5 V, 

all others at GND 

OR 
One input at 4.5 V, 

All inputs at GND 
all others at GND 

AND-OR-INVERT All inputs at GND 
All inputs of one AND gate 

at 4.5 V, all others at GND 

AND-OR 
All inputs of one AND gate 

All inputs at GND I . _ .. .............. at 4.b v, all otners aT ul'llU 

NOTE: ICC is measured simultaneously for all functions in a package. The average·per-gate values are calculated from 

the appropriate one of the following equations: 

total ICC, ICCH' or ICCL 
ICC, ICCH, or ICCL (average per gate or flip-flop) = ------------

(number of gates or flip-flops in p1\Zkage) 

ICC (average per gate, 50% duty cycle) 

4.5 V 

VT+ ____ --I 
4---(-) 

IT+ 

VCC 

ICCH + ICCL 

2 (number of gates in package) 

FIGURE 7-ICC 

VCC 

VT _____ --I 

FIGURE 8-VT+, IT+' VOL (FOR NAND SCHMITT TRIGGERS) FIGURE 9-VT _, IT _, VOH (FOR NAND SCHMITT TRIGGERS) 

TEXAS INSTRUMENTS 
INCORPORATED 

POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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SERIES 64114, 64H114H, 64L114L, 64LS114LS, 64S114S 
TRANSISTOR-TRANSISTOR LOGIC 

Vee 

Vee 

":'" ":'" 

AXX 

PARAMETER MEASUREMENT INFORMATION 

IOL 
+-(+) 

OPEN 

02 NOTES: A. Switches are in position 1 for SN54' /SN74', position 

2 for SN54H'/SN74H'. 

B. The IX limit for SN54' and SN74' circuits may be 

verified by an alternate equivalent procedure. The 

VXX source is replaced by a resistor (138 n for 

SN54', 130 n for SN-.?4') in parallel with a voltmeter 

between the X and X pins. If the measured Voltage, 

VXX' is less than 0.4 V, the specified limit for IX is 

met. 

FIGURE 10-IX (FOR EXPANDABLE GATES) 

Vee 

~(+) 

VOL 

! 

1 VBE(Q) 

~ 
(Adjust IX) 

~ 
FIGURE 11-VBE(Q) (FOR EXPANDABLE GATES) FIGURE 12-VOH (FOR EXPANDABLE GATES) 

Vee 

VX-----' 
-(-) 

IX 

4.5 V , 
Vee 

IOL 
+- (+) 

FIGURE 13-VOH (FOR EXPANDABLE GATES) FIGURE 14-VOL (FOR EXPANDABLE GATES) 
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VIH 

SERIES 54/74, 54Hn4H, 54U74L, 54LS/74LS, 54S/74S 
TRANSISTOR-TRANSISTOR LOGIC 

PARAMETER MEASUREMENT INFORMATION 

Vee 

IX 
...-(+} 

Vx 

i 

FIGURE 15-0N-STATE CHARACTERISTICS 
FOR EXPANDERS 

Vee 

1 
I 

Vx 

1 
FIGURE 17-0N-STATE CHARACTERISTICS 

FOR EXPANDERS 

,,_ NO'ffi , ""' " { 

To VIH or VIL{ 
(See Note 1) 

Vee 

OTHER 

INPUTS 

OUTPUT 

CONTROL 

INPUTS 

Vee 

IX 
...-(+} 

Vx 

Vx 

VIL 
RX 

'::' '::' 

FIGURE 16-0FF-STATE CHARACTERISTICS 
FOR EXPANDERS 

Vee 

IX 
...-(+} 

V IL 
Vx 

~ 

FIGURE 18-0FF-STATE CHARACTERISTICS 
FOR EXPANDERS 

IO(off} 

-(+) (See Note2} 
(-}-.. (See Note 3) 

Va 

NOTES: 1. Input conditions are maintained which will ensure that the three-state output(s) is (are) disabled to the high-impedance state. See 

function table or logic for the particular device. 

2. When testing for current into the output with a high-level output voltage, input conditions are applied that would cause the 

output to be low if it were enabled. 

3. When testing for current out of the output with a low-level output voltage, input conditions are applied that would cause the 

output to be high if it were enabled. 

FIGURE 19-IO(0ff) (THREE-STATE OUTPUTS) 
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SERIES 54/74 
TRANSISTOR-TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt§ 

> 
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OUTPUT VOLTAGE 
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~ 2.0 

'? 1.5 

~ 
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VI-Input Voltage-V 

FIGURE A1 

LOW-LEVEL OUTPUT VOLTAGE 
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~ 0.4 ~-'--'----+--,.---+-I-

o 0.3 f---------7"""-bI-:: 

~ 
~ 0.2 f--------."...y."'--!~---+--+-__I 

~ 0.1 ~~-~-i---i-+--+-+-.......j 

10 
IOL -Low-Level-Output Current-rnA 

FIGURE A3 

PROPAGATION DELAY TIME, 
LOW-TO-HIGH LEVEL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

::1 ~~~;~~Vnl: ! 
Iff 

30 I 

15 

10 f---+-=~--===C---l----l--+--I 

0L--L_L--L~L-~--1_--L-~ 

··75 -50 25 50 75 100 125 
TA-Free-Air Temperature-OC 

FIGURE AS 

4.0 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

Vee =5V 

3.5 ~----1_=--'-=-::-t_-+_--,VI't-=_0._4 V---1 

~ 3.0 r-'<-"~.-----+--t--+--+----1 

~ 25 f---"i'<-''r-'---'--::---+--+----1 

o 2.0 r----+-~ .... --+--+--+----1 

~ 
~ 1.5 f------1---+--"<--"<f--+--+----1 

i 
~ 1.0 

0.5 r------1---+--t--'tt"<-----;----1 

'OH-High-Level Output Current-rnA 

FIGURE A2 

AVERAGE PROPAGATION DELAY TIME, 

0 

E 35 

'" 
~ 30 

25 

5 

o 

5 

vs 
FREE-AIR TEMPERATURE 

Vee = 5 V ! 

: RL = 400 n I , 

f 

! i 

, 

, 

I i 

CL-150pF 

I 

• 

el = solpF 
I 

f--t-
i 

I C~ = lSlpF I 

I 1 
25 so 75 100 125 

T A-free·Air Temperature-DC 

FIGURE A4 

PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

~7=5~~~--+0-~~~~~~ 

T A-free-Air Temperature-DC 

FIGURE A6 

tData for temperatures below aCe and above 70
0e are applicable for Series 54 circuits only. 

§ Data as shown are applicable specifically for the NAN D gates with totem-pole outputs. 
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SERIES 54H/14H 
HIGH-SPEED TRANSISTOR-TRANSISTOR LOGIC 

TYPICAL CHARACTERISTlCSt§ 

PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 

vs 
FREE-AIR TEMPERATURE 

Vcc = 5 V 
RL = 280 n 

CL = 150 pF ....---~ ./'" 

CL = 100 pF --~---~ 

20 

18 

16 

./ 
V 
/'" 

PROPAGATION DELAY TIME, 

HIGH-TO-LOW-LEVEL OUTPUT 
vs 

FREE-AIR TEMPERATURE 
VCC = 5V 

RL = 280 n 

"-r--.. ~ r---I--- CL = 150 pF 
r-.... --I ~ I-+--

r--
..J... CL = 100 pF 

i J--::b- -
51 I I [ [CLn==H 
:1 1 I 1 I I I I i 

.,....!. 6 

~3 J t :CL=~ I I I f I 

21 I 1 1 1 1 II! 
~75 -50 -25 0 25 50 75 100 125 275 -50 -25 0 25 50 75 100 125 

T A-Free-AirTemperature-oC 

FIGURE 81 

20 

'I E 18 

i= 16 
r; 

OJ 
o 14 
<: 
a '1 12 
a. 
a 10 
0: 
Q) 

OJ 8 
~ 
~ 
I 

-l 
I 
B-
+ N 
I 
-l 

B-

6 

4 

2 

o 

AVERAGE PROPAGATION DELAY TIME 
vs 

FREE-AIR TEMPERATURE 
II 

I-- VCC = 5 V 
RL = 280 n 

"'r--~ CL = 150 pF ----t--- .CL=100pF ---- CL = 25 pF --
: 

T A-Free-Air Temperature-o C 

FIGURE 82 

-75 -50 -25 o 25 50 75 100 125 

TA-Free-Air Temperature-oC 

FIGURE 83 

tData for temperatures below oOe and above 70°C are applicable for Series 54H circuits only. 
§ Data as shown are applicable specifically for the NAN D gates with totem-pole outputs. 
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SERIES 54L/74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 

TYPICAL CHARACTER ISTICSt § 
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3.5 
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~ 3.0 

~ 2.5 

f 2.0 
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OUTPUT VOLTAGE 
VS 

INPUT VOLTAGE 
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-" 
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VI-Input Voltage-V 

FIGURE C1 

OUTPUT VOLTAGE 
VS 

I I 
2.5 

LOW-LEVEL OUTPUT CURRENT 

]02~~~~~~+-~~~~+-~ 
~ 

o 

OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

Vee=5 V 
VI =0.3V -

~ 
I\'\::~ 
"-~ V- TA = 125°C 

I'" ~ / /TA=25'e 

l\. ~ 
'\ ~ 

_ TA=-55'e J '\.. ~ 
'j I 

o 
"- ~~ 

-2 -3 -4 -5 -6 -7 
'OH-High-Level Output Current-rnA 

FIGURE C2 

CLOCK INPUT CURRENT PER FLIP-FLOP 
VS 

INPUT VOLTAGE 
0,2 

0, 

I 

I I I 
1 

I ! 
i ~~ '0 

j 
I-a. 1 

! J~ 

) I-
1---

r--I-"" 

Er
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, INrTSI 
~ 

2 

,/ ISOLATE SLAVE I Vee = 5 V 

3/ F~OM rASTER I I~: ~ ~~~ 

j 1 
4 

~ -0. 

-a. 

-0, 
o 0.5 1 1.5 2. 2.5 3 3.5 4 4.5 5 5.5 

IOL -Low-Level Output Current-mA VI-Input Voltage-V 

FIGURE C3 FIGURE C4 

POWER DISSIPATION PER FLIP-FLOP 
VS 

00 !:--.1:---:!O-=-.2-'-;!-0.4:-'--'-;!-0.7~'---:!:--'--~--' 7 10 

f-FrequencV-MHz 

FIGURE C5 

AVERAGE TOTAL D-C POWER DISSIPATION 
PER FLIP-FLOP 

VS 

FREE-AIR TEMPERATURE 
;: 5,0r--!,: -;---;--'I-'--;-! --,---. 
~ 4.5 -+---+-+-~-+-!--+---! 

I ! 

" ~ 2.s~-+---I---I--+--t-+--~--I 
~ Vee'"' 5 V 
~ V,l cloci< = 0.3 V 
~ 2.0~ VIHclock=2.4V+--+-+--+---i 

~ 1.5 r-- PTlavl = ?T(HI; "Till --+--1----1 

1.0 J 1 [ J 
-75 -50 -25 25 50 75 100 125 

TA-Free-Alr Temperature-~C 

FIGURE C6 

tData for temperatures below oOe and above 70
0e are applicable for Series 54L circuits only, 

§ Unless otherwise noted. data as shown are applicable specifically for the NAND gates with totem-pole outputs, 
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SERIES 54U74L 
LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 

c 

50 

45 

40 

~ 35 
.~ 
I- 30 
~ 

Q; 25 
o 

.~ 20 

[ 15 
S' 

a::: 10
1 

~I 

TYPICAL CHARACTERISTICSt§ 

PROPAGATION DELAY TIMES AVERAGE PROPAGATION DELAY TIME 
vs vs 

LOAD CAPACITANCE C FREE-AIR TEMPERATURE 
I I 

....... V VCC = 5 V 
RL = 40 kQ I ~/" 
TA = 25°C tpLH ........... VV 

I ---~ ~ r-r V 

I~ ~ tPHL'-' 

I 50 
E 
i= 45 
~ 

Q; 40 
0 
c 35 0 
.~ 

g' 30 
0.. 
0 

25 a: 

VCC =5 V 
RL=4kQ 
CL = 50 pF 

....r---.... 
................. i.--~ 

Cll 

~ 20 
Cll 

~ 15 
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I I I I I I I I I I ~I I~I I I I 
I I I I I I I I I I I I 

0 10 20 30 40 50 60 70 80 90100 
~IN :1 I 
e- -75 -50 -25 0 25 50 75 100 125 

CL -Load Capacitance-pF TA-Free-Air Temperature-OC 

FIGURE C7 FIGURE C8 

PROPAGATION DELAY TiMES PROPAGATiON DELAY TiMES 
vs vs 

FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
50 50 

45 

C 40 
~ 
E 35 
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~ 
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0 25 
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~ tPLH 1\ 

.. ~ ~ ~ \ l---' ~ 
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45 

C 40 
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-..~ t--. -
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20 "g 
g' 

15 0.. 
0 a: 

10 ~ VCC = 5 V 

c 
0 20 .~ 

g' 
15 0.. 

0 a: 
10 r VCC = 5 V 

5 
RL = 40 kQ 

~ CL = 50 pF 5 
r RL = 4 kQ 

CL = 50 pF 
~ I 

~75 -50 -25 0 25 50 75 100 125 
I I 

~75 -50 -25 0 25 50 75 100 125 

T A-Free-Air Temperature-°c 

FIGURE C9 

tData for temperatures below O°C and above 70°C are applicable for Series 54L circuits only. 
§Data as shown are applicable specifically for the NAND gates with totem-pole outputs. 

T A -Free-Air Temperature-°c 

FIGURE C10 
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54LS/74LS 
SCHOTTKY-CLAMPED LOW-POWER TRANSISTOR-TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt§ 

OUTPUT VOLTAGE 
VS 

4.0 
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VI-Input Voltage-V 

FIGURE 01 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 
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IOL -Low-Level Output Current-rnA 

FIGURE 03 

PROPAGATION DELAY TIMES 
VS 

FREE-AIR TEMPERATURE 
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lA-free-Air Temperature-OC 

FIGURE 05 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
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~ 3.0 t---"k-''<-'I<,-----!= 
> 
c. 
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! 1.5 1--~'----r~'r--'!c''<-~---+-----'----1 
:;: :I: 1.0 t---t---+-+--+----"~~__+---1 

o 
> 0.5 1---+---+-+--..... -1---'1<'----+---1 

O'-----"-----'.--'--~-'------'--="--J 

o -2 --4 -6 --ll -10 -12 -14 -16 

'OH-High-Level Output Current-rnA 

FIGURE 02 

POWER DISSIPATION PER GATE 
vs 

FREQUENCY 
25,.---__ ----r,,~TIr___r~ 
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FIGURE 04 

PROPAGATION DE LA Y TI MES 
VS 

LOAD CAPACITANCE 

18 

16~~---+--~--~~-----1 

J, 14 I--+-__ -,---'..:.:.;:.,.Lf---+---:;>t-""'-,..---, 
E 
~ 121-+--~~~~~~-~ 

~ 101--~~~---__+-----~ 

1 ~II iii I I i II ; 
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CL -load Capacitance-pF 

FIGURE 06 

tData for temperatures below (}oe and above 700 e are applicable for Series 54LS circuits only. 
§ Data as shown are applicable specifically for the NAN D gates with totem-pole outputs. 
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o 

SERIES 54S/74S 
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt§ 

OUTPUT VOLTAGE 
vs 

INPUT VOLTAGE 
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VI-Input Voltage-·V 

FIGURE E1 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 

IOH-High-Level Output Current-mA 

FIGURE E3 

INPUT CURRENT 
vs 

INPUT VOLTAGE 
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vs 
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FIGURE E2 
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FIGURE E4 

HIGH-LEVEL INPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
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FIGURE E5 

tData for temperatures below O°C and above 70°C are applicable for Series 54S circuits only. 

§ Data as shown are applicable specifically for the NAND gates with totem·pole outputs. 
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SERIES 54S/74S 
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC 
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,: 

.. 
0 

~ 
£ 

~ 

~N 

TYPICAL CHARACTERISTICSt§ 
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o 

PROPAGATION DE LA Y TI ME, 
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FIGURE E7 

PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 

VS 

FREE-AIR TEMPERATURE 
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AVERAGE PROPAGATION DELAY TIME 
vs 
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FIGURE Ell 

PROPAGATION DELAY TIME, 
LOW-TO-H I G H-LE VE L OUTPUT 

vs 
SUPPLY VOLTAGE 
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FIGURE E8 

PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 

VS 

SUPPL Y VOLTAGE 
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FIGURE El0 

POWER DISSIPATION PER GATE 
vs 
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FIGURE E12 

t Data for temperatures below 0° C and above 70° C are applicable for Series 54S circuits only_ 
§ Data as shown are applicable specifically for the NAN D gates with totem-pole outputs_ 
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SERIES 54S/74S 
SCHOTTKY-CLAMPED TRANSISTOR-TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICS FOR FLiP-FLOPSt 
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FIGURE E13 
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FIGURE E15 

'S112, 'S113. 'S114 
AVERAGE PROPAGATION DELAY TIME, 

CLOCK TO OUTPUT 
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FREE-AIR TEMPERATURE 
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FIGURE E14 
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FIGURE E16 

'S112, 'S113, 'S114 
AVERAGE PROPAGATION DELAY TIME, 

CLOCK TO OUTPUT 
vs 

LOAD CAPACITANCE 
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tData for temperatures below OoC and above 70°C are applicable for Series 545 circuits only. 
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