
National
Semiconductor

CD4000M/CD4000C Dual 3-Input NOR Gate Plus Inverter

General Description Features
The CD4000M/CD4000C is a monolithic complementary ■ Wide supply voltage range 
MOS (CMOS) dual 2-input NOR gate plus an inverter. N- 
and P-channel enhancement mode transistors provide a ow power 
symmetrical circuit with output swings essentially equal ■ High noise immunity 
to the supply voltage. This results in high noise immunity 
over a wide supply voltage range. No DC power other than 
that caused by leakage current is consumed during static 
conditions. All inputs are protected against static dis
charge and latching conditions.

Schematic and Connection Diagram
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Absolute Maximum Ratings (Note d

Voltage at A ny Pin V ss -0 .3  V to  V DD + 0.3 V
Operating Temperature Range

CD4000M -5 5  C t o +125 C
CD4000C -4 0°C  to  + 8 5 °C

Storage Tem perature Range -6 5°C  to  +150°C
Package Dissipation 500 mW
Operating V qd  Range V ss + 3 V to  V s s + 15 V
Lead Tem perature (Soldering, 10 seconds) 300°C

DC Electrical Characteristics c d 4 ooom  (Note 2 )

-55° C +25° C +125°C
PARAMETER CONDITIONS UNITSMIN MAX MIN TYP MAX MIN MAX

• dd Quiescent Device C urrent V q d  _ 5 V 0.05. 0.05 3 H A

V D D = 1 0V 0.1 0.1 6 A<A

_
i

o>

Low  Level O u tp u t Voltage < o D II cn < 0 .05 0.05 0.05 V

V q d  ~ 1 0V 0.05 0.05 0.05 V

V OH High Level O u tp u t Voltage V d d  = 5 V 4.95 4.95 4.95 V

>onQQ>

9 .95 9.95 9.95 V

_iZ>

Noise Im m u n ity  (Note 3) IIO>>LOIIQQ>

y /o r 3.6 V 1.5 1.5 1.4 V
V D D = 10 V , V 0 = 2.8 V or 7.2 V 3.0 3.0 2.9 V

V NH Noise Im m u n ity  (Note 3) V DD = 5 V, V 0 = 1.4 V or 3.6 V 1.4 1.5 1.5 V
V Dd = 1 0V , V 0 = 2 .8 V or 7.2 V 2.9 3.0 3.0 V

1 DN Low Level O u tp u t C urrent V DD = 5 V , V 0 = 0.4 V 0.5 0.4 0.28 mA
V DD = 1 0V , V o = 0 .5 V 1.1 0.9 0.65 mA

*DP High Level O u tp u t C urrent V DD = 5 V , V 0 = 2.5 V -0 .6 2 -0 .5 -0 .3 5 mA
V DD = 1 0V , V 0 = 9 .5 '\/ -0 .6 2 -0 .5 -0 .3 5 mA

• in Inpu t C urrent V DD = 15 V , V |N = 0 V -1 .0 -0 .1 - 1 0 '5 -1 .0 MA
V DD = 1 5V , V ,N = 1 5V 1.0 10’5 0.1 1.0 H A

Notel: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for
"Operating Temperature Range" they are not meant to  im ply that the devices should be operated at these lim its. The table o f "Electrical
Characteristics" provides conditions fo r actual device operation.
Note 2: V$s = 0 V unless otherwise specified.
Note 3: For the NOR gates V|\jh ancl V N L are tested at each input while all other inputs are at Vgs-
Note 4: Cpn determines the no load AC power consumption of ^ -y CMOS device. For explanation see 54C/74C Family Characteristics
■application note, AN-90.

AC Electrical Characteristics c d 4ooom  t a = 2 5 °c , c l = 50pF, unless otherwise noted

PARAMETER CONDITIONS MIN TYP MAX UNITS

tp H L  Propagation Delay T im e, High to  Low  Level V DD = 5 V 40 50 ns

V DD = 10V 20 40 ns

tp|_H Propagation Delay T im e, Low  to  High Level V DD = 5 V 50 95 ns

V DD = 10 V 25 45 ns

t TH L Transition  T im e, High to  Low  Level V DD = 5 V 50 125 ns

V DD = 10 V 20 70 ns

tji_H  T ransition  T im e, Low  to  High Level V DD = 5 V 70 175 ns

V DD = 10 V 35 75 ns

C| In p u t Capacitance A ny Inpu t 5 pF

CpQ Power D issipation Capacitance (Note 4) 35 pF

,-'5-4



DC Electrical Characteristics c4oooc (Note 2)

PARAMETER CONDITIONS
-4 0° C +25°C +85° C

UNITS
MIN M AX MIN TYP MAX MIN MAX

>DD Quiescent Device Current

>IDIIQQ>

0.5 0.5 15 P A

V dd  -  V 5 5 30 pA

< O r Low Level O utput Voltage V DD = 5 V 0.05 0.05 0.05 V
v DD = 1 0 V 0.05 0.05 0.05 V

V OH High Level O utput Voltage V DD = 5 V 4.95 4.95 4.95 V
v DD = 10V 9.95 9.95 9.95 V

V n l Noise Im m unity (Note 3) V Dd = 5 V, V 0 = 1.4 V or 3.6 V 1.5 . 1.5 1.4 V
V DD = 10 V, V 0 = 2.8 V or 7.2 V 3.0 3.0 2.9 V
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Noise Im m unity (Note 3) V DD = 5 V , V 0 = 1.4 V or 3.6 V 1.4 1.5 1.5 V
V d d  = 10 V, V 0 = 2.8 V or 7.2 V 2.9 3.0 3.0 V

■d n Low Level O utput Current V Dd = 5 V , V 0 = 0.4 V 0.35 0.3 0.24 mA
V Dd = 10 V, V 0 = 0.5 V 0.72 0.6 0.48 mA

• d p High Level Output Current V Dd = 5 V , V 0 = 2.5 V -0 .35 -0 .3 -0 .24 mA
V Dd = 10V , V 0 = 9 .5V -0 .3 -0 .25 -0 .2 mA

• IN Input Current V D D = 1 5 V ,V |N = 0 V -0 .3 -0 .3 -1 0 ’5 -1 .0 Z-tA

V D D = 15V , V ,N = 15V 0.3 10-5 0.1 1.0 JuA

AC Electrical Characteristics cd4oooc ta =25°c, cl=50pf, unless otherwise noted

PARAMETER CONDITIONS MIN TYP MAX UNITS

tp H L Propagation Delay Time, High to Low Level V DD = 5 V 4 0 80 ns
v d d -  1 0 V 2 0 55 ns

tPLH Propagation Delay Time, Low to High Level v d d  = 5 V 5 0 120 ns
V q d  -  1 0 V 2 5 65 ns

tT H L Transition Time, High to  Low  Level < D O II CJ
l

< 5 0 2 0 0 ns
V d d  -  1 0 V 2 0 115 ns

tT L H Transition Time, Low to High Level V d d  = 5 V 7 0 3 0 0 ns
V q d - J O V 35 125 ns

C| Input Capacitance Any Input 5 pF

C PD Power Dissipation Capacitance (Note 4) 35 pF
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