National |

Semiconductor
MM54HC4002/MM74HC4002
Dual 4-Input NOR Gate

General Description

These NOR gates utilize microCMOS Technology, 3.5 mi-
cron silicon gate P-well CMOS, to achieve operating speeds
similar to LS-TTL gates with the low power consumption of
standard CMOS integrated circuits. All gates have buffered
outputs, providing high noise immunity and the ability to
drive 10 LS-TTL loads. The 54HC/74HC logic family is func-
tionally as well as pin-out compatible with the standard
541.S/74L 8 logic family. The 54HC4002/74HC4002 is func-
tionally equivalent and pin-out compatible with the
CDA4002B, All inputs are protected from damage due to stat-
ic discharge by internal diode clamps to Vg and ground.

microCMOS

Features

® Typical propagetion delay: 8 ne

8 Wide power supply range: 2V-6V

B Low quiescent current: 20 nA maximum (74HC Series)
8 Low input current: 1 pA maximum

@ Fanout of 10 LS-TTL loads

Connection Diagram

Dual-in-Line Package
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MMS54HC4002/MM74HC4002

Absolute Maximum Ratings (otes 15 2) Operating Conditions
Supply Voltage (Vo) -0.510 +7.0V ' Min Max Units
DC Input Voltage (Vi) —15t0 Vg + 1.5V Supply Voltage (Vce) 2 6 v
DC Output Vottage (Vout) ~0.5 to Ve + 0.5V DC input or Output Voltage 0 Ve v
Clamp Diode Current (i, lo) +20 mA Vi Your) o
Operating Temp. Range (T
DC Output Current, per pin (log-r) +25 mA MM74HC _40 +85 c
DC Veo or GND Current, per pin (Icc) +50 mA MM54HC s —585 +1285 °C
Storage Temperature Range (Tsta) -85°C to +150°C Input Rise or Fall Times
Power Dissipation (Pp) (Note 3) 500 mw &% Voc=20V 1000 ns
Lead Temp. (Ty) ( 10 seconds) 260°C Vec=4.5V 500 ne
P (T (Soldering Voo =6.0V 400 ns
DC Electrical Characteristics (ot 4)
Ta=25C 74HC S4HC
Symbol Parameter Conditions | Vee | N Ta=—401086°C | Ta=—5610 125°C | Units
Typ Guarsnteed Limits
ViH Minimum High Level 2.0V 15 1.5 1.5 v
Input Voltage 4.5v 3.15 3.15 3.15 v
8.0V 4.2 4.2 42 v
ViL Maximum Low Levet 20v 03 0.3 0.3 v
Input Voltage 45V 0.9 0.9 0.8 v
6.0V 1.2 1.2 1.2 v
VoM Minimum High Level | Vin=Vjyor Vi
Output Voltage lloutrl<20 pA 20v [ 20| 19 1.9 19 v
45V | 45 | 44 44 4.4 v
-80V | 80 | 59 5.9 5.9 \
ViN=VH Or Vi )
lloutt<4.0mA 45v | 42 | 38 364 37 v
lloytl <5.2 mA 8oV | 57 | 548 ., 5.34 5.2 v
VoL Maximum Low Level | Viy=VyorV)L
Output Voitage floutl<20 A 20v| o 0.1 0.1 0.1 v
. asv| o o1 | 0.1 0.1 v
6OV | © 0.1 0.1 0.1 v
VIN=ViorVy v
ftourl<4 mA 45v | 02 | 0.28 0.33 0.4 v
lioutl<5.2 mA sov| 02 | 0.28 0.33 0.4 v
N Maximum Input VIN=Vgg ot GND | 6.0V 0.1 1.0 +1.0 pA
Current )
lec Maximum Quiescent | Viy=VogorGND | 8.0 20 20 40 nA
Supply Current lour=0 pA
Note 1: Absolute Maximum Ratings are those velues beyond which damage to the device may ocour.
Note 2: Unlees cthorwise specified all voltages are referanced to ground.
Note 3: Power Dissi derating — plestic “N"’ phckage: — 12 mW/*C from 65°C to 85°C; ceramic “J” package: —12 mW/*C from 100°C to 125°C.

Note & Forlpmqppiyofsv 110% the worst case output voltages (Vou. and Vior) oceur for HC at 4.5V. Thus the 4.5V values should be used when
designing with this supply. Worst case Vi and Vi occur at Ve = 5.5V and 4.5V respectively. mnvmmuSWbawv)mm“wwﬂm,
Ice, and koz) occur for CMOS at the higher voltage and so the 8.0V values should be used.




AC Electrical Characteristics voc—5v, Ta=25°C,C = 15pF, t,=t=6ns

Symbol Parameter Copditions | Typ | Guarsniesd | e
tpHL tPLH Maximum Propagation 11 20
Delay

AC Electrical Characteristics voc=2.0vw06.0v,0, =50 pF, t,=t=6ns ;
' Ta=28C |/ 74HC S4HC
Symbol Parameter Conditions | Vee A Ta=—401086'C | To=—5510 1265°C | Units
Typ " QGuaranteed Limits
teHL teLH | Maximum Propegation 20V | 40 120 151 179 ns
Delay v 45V | 12 24 a0 36 ns e
8.0V 10 20 26 30 ns
triH, L | Maximum Output 20V | 30 75 95 110 ns
Rise and Fall 45v | 10 15 19 22 ns
Time 6.0V 9 18 18 19 ns
Cpp Power Dissipation (per gate) 25 pF
Capacitance (Note 5)
CiN Maximum Input 5 10 10 10 pF
Capacitance | .
Note 8: Cpp ines the no load dy power consumption, Pp=Cpp Voc2 f+ Iog Voo, and the no losd dynamic current 1 Is=Cpp Voo 1+ Ice.
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