
LOGIC PRODUCTS 

GATES 

FUNCTION TABLE 
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H =HIGH voltage level 
L =LOW voltage level 
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PIN CONFIGURATION 

OUTPUT 

y 

H 
L 
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54/7402, LS02, 502 

Quad Two-Input NOR Gate 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

7402 10ns 11mA 

74LS02 10ns 2.2mA 

74S02 3.5ns 22mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=O'Cto +70°C Vee= sv ± 10%; TA= -55°C to + 125°C 

Plastic DIP 
N7402N . N74LS02N 

N74S02N 

Plastic SO N74LS02D . N74S02D 

Ceramic DIP S54S02F . S54LS02F 

Flat pack S54S02W . S54LS02W 

LLCC S54LS02G 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74 54/74$ 54/74LS 

A, B Inputs 1ul 1Sul 1LSul 

y Output 10ul 10Sul 10LSul 

NOTE 
Where a 54174 unit load (ul) is understood to be 40µ.A liH and - 1.6rnA Ill• a 54/74S unit load (Sul) is 50µA l1H and 
- 2.0mA Ill• and 54/74LS Unit load (LSul) is 20µA l1H and - 0-4mA l1L 

LOGIC SYMBOL 
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8~ 9~10 

11~ 
12~13 

LOGIC SYMBOL (IEEE/IEC) 
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LOGIC PRODUCTS 

GATES 54/7 402, LS02, S02 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 

Vee Supply voltage 7.0 

V1N Input voltage 
-0.5 to 

+5.5 

l1N Input current 
-30 to 

+5 

VouT 
Voltage applied to output in HIGH -0.5 to 
output state +Vee 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 
Min 

Mil 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mil 
V1L LOW-level input voltage 

Com'I 

l1K Input clamp current 

loH HIGH-level output current 

Mil 
loL LOW-level output current 

Com' I 

Mil -55 
TA Operating free-air temperature 

Com' I 0 

NOTE 
VIL= + 0.7V MAX for 545 at TA= + 125"C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

OEFINITIONS 

vec 

YIN 

AL= Load resistor to Vee; see AC CHARACTERISTICS tor value. 

vce 

54LS 54S 74 74LS 74S 

7.0 7.0 7.0 7.0 7.0 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+ 7.0 +5.5 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to -30 to 
+1 +5 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to -0.5 to 
+Vee +Vee +Vee +Vee +Vee 

-55to+125 Oto 70 

54/74 54/74LS 54/74S 

Nom Max Min Nom Max Min Nom Max 

5.0 5.5 4.5 5.0 5.5 4.5 5.0 5.5 

5.0 5.25 4.75 5.0 5.25 4.75 5.0 5.25 

2.0 2.0 

+0.8 +0.7 +0.8 

+0.8 +0.8 +0.8 

-12 -18 -18 

-400 -400 -1000 

16 4 20 

16 8 20 

+ 125 -55 + 125 -55 + 125 

70 0 70 0 70 

INPUT PULSE DEFINITIONS 

1+------tw------1 

i-------tw------+1 
VM = 1.3V for 54LS/74LS; VM = 1.SV for alt other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width ITLH 

CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 54/74 3.0V 1MHz 500ns 7ns 
TICS for value. 

Ar= Termination resistance should be equat to ZouT of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
trLH• trHL Values should be less than or equal to the table entries. 

4-8 

54LS/74LS 

545/745 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

UNIT 

v 

v 

mA 

v 

·c 

UNIT 

v 
v 
v 
v 
v 

mA 

/,.A 

mA 

mA 

'C 
·c 

AMP(V) 

OV 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC PRODUCTS 

GATES 54/7 402, LS02, 502 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/7402 54174LS02 54/74802 
PARAMETER TEST CONDITIONS1 

Typ2 Typ2 
-;---· 

Typ2 Min Max Min Max Min Max 

V HIGH-level Vee= MIN, V1L=MAX, Mil 2.4 3.4 2.5 3.4 2.5 3.4 
OH output voltage loH= MAX Com'I 2.4 3.4 2.7 3.4 2.7 3.4 

Mil 0.2 0.4 0.25 0.4 0.54 

VOL 
LOW-level Vee= MIN, loL= MAX 

Com'I 0.2 0.4 0.35 0.5 0.5 output voltage V1H= MIN 

I loL=4mA 74LS 0.25 0.4 
+---· 

VIK 
Input clamp 

Vee= MIN, 1, = l1K -1.5 -1.5 -1.2 voltage I 

Input current V1= 5.5V 1.0 1.0 
1, at maximum Vee= MAX ·-·· 

input voltage V1= 7.0V 0.1 
-

HIGH-level V1= 2.4V 40 
l1H input current Vee= MAX ·t-·----· t-----j· 

V1= 2.7V 20 50 

LOW-level V1= 0.4V -1.6 -0.4 
l1L input current Vee= MAX 

V1=0.5V -2.0 
----t-· 

Short-circuit Mil -20 -55 - 20 -100 -40 -100 
las output ,current3 Vee= MAX -·- t---· 

Com'I -18 -55 - 20 -100 -40 -100 
---t-· 

lceH 
Outputs 

8 16 1.6 3.2 17 29 
Supply Current HIGH 

Ice (total) Vee= MAX 

lecL Outputs 
14 27 2.8 5.4 26 45 

LOW 
--· 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under 

recommended operating conditions for the applicable type. 

AC WAVEFORM 

2. All typical values are at Vee= SV, TA= 25°C. 
3. los ts tested with Your= + o.sv and Vee= Vee MAX+ o.sv. Not more than one 

output should be shorted at a time and duration of the short circuit should not 
exceed one second. 

4. VoL=+0.45VMAXtor54SatTA= +125°Conly. 

ACCHARACTERISTICS TA=25'C, Vee=5.0V 

54/74 

PARAMETER TEST CONDITIONS CL= 15pF, RL = 4001l 

Min Max 

tPLH Propagation delay Waveform 1 
22 

tPHL 15 

WAVEFORM FOR INVERTING OUTPUTS 

VM = 1.3V for 54LS174LS. YM= 1.5V tor atl other TTL families 

Waveform 1 

54174LS 54/74S 

CL= 15pF, RL = 2kll CL= 15pF, RL = 280{) 

Min Max Min Max 

15 5.5 
15 5.5 

UNIT 
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v 
v 
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