CD4000A, CD4001A, CD4002A, CD4025A Types
CMOS NOR Gates

FUNCTIONAL DIAGRAMS
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The RCA-CD4000A, CD4001A, CDA002A, N L - e8| R s =
and CD4025A NOR gates provide the system v2s_sarer e B ST RO | r—c
24 .
designer with direct implementation of the CD4000A o dedec
NOR function and supplement the existing CD4001A szcs- 24758 gzcs-zareo
tamily of CMOS gates. oo cD4002A CD4025A
These types are supplied in 14-lead her- GATES
meticc!ual-in-line ceramic pgckgges(D an_d IN DI ALL INPUTS ARE PROTECTED
F suffixes), 14-lead dual-in-line plastic 92¢s-22887R1 vgs BY COS/MOS PROTECTION NETWORK
packages (E suffix}, 14-lead ceramic flat
packages {K suffix), and in chip form {(H MAXIMUM RATINGS, Absolute-Maximum Values.
suffix). STORAGE-TEMPERATURE RANGE {Tgrgl - . .. oot 65 t0 +160°C
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGETYPESD, F.K, H . . . . . . . . . oo i i -55 to +125°C
PACKAGETYPEE . . . . .. ot i ittt ettt et e e e 40 to +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Feati - {Voltages referenced to Vgs Terminal}: . ... .. ... ... ...... . e ©065ta+15V
eatures POWER DISSIPATION PER PACKAGE (Pp):
®» Quiescent current specified to 15 V FOR Tp = 4010 +60 C(PACKAGETYPE E) .. ............0uouinnn... 500 mW

8 Maximum input leakage of 1 A at 15 V

FOR T = +60 to +85°C (PACKAGE TYPE E)
For Ty = -55 to +100°C (PACKAGE TYPES D, F, K)

Derate Lingarly at 12 mWIDC to 200 mW

500 mW

Derate Linearly at 12 mW/°C to 200 mW

{tull package-temperature range) For Ty = +100 to +125°C (PACKAGE TYPES D, F. K) . . . .
® 1.V noise margin (full package-tempera- DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ture range) FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES)

INPUT VOLTAGE RANGE, ALL INPUTS
LEAD TEMPERATURE {DURING SOLDERING):

At distance 1/16 £ 1/32 inch (1.69 £ 0.79 mm) from case for 10 s max.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, inal op '} ditions should be sel d so that
peration is always within the following ranges:
LIMITS
CHARACTERISTIC MIN, MAX. UNITS
Supply-Voltage Range (For T =
Full Package-Temperature
Range) 3 12 Vv
DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, C; = 15 pF, Input t,, ty = 20 ns
LIMITS
CHARACTERISTIC CON.:'-;::-ONS D.F, K, H E
PACKAGES PACKAGE UNITS
Vbo
(Volts)| TYP. MAX. TYP. MAX.
Propagation Delay Time: 5 35/60 50/95 35/60 | 80/95
High-to-Low Level, 10 26/35 40/60 | 25/35 | 55/60 ns
tPHL
Low-to-High Level, 5 35/80 | 95/120 | 35/80 |120/120
tpLH 10 | 25/40 | 45/65 | 25/40 | es/65 | ™°
Transition Time: 5 65 125 65 200
High-to-Low Level, 10 35 70 15 115 ns
THL
Low-to-High Level, 5 65 175 65 300
ns
TLH 10 35 75 35 125
Input Capacitance, C)  JAny Input 5 - 5 — pF

Note: Numbers to the right of slash mark are for CQ4025A;
numbers to the left of slash mark are for 4000A, 4001A, and 4002A.
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Fig. 1 — Minimum & maximum voltage transfer

characteristics.
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Fig. 2 — Typical voltage transfer characteristics
as a function of temperature.
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CD4000A, CD4001A, CD4002A, CD4025A Types

STATIC ELECTRICAL CHARACTERISTICS Amen Ut - 23°C L} }
emaRme R ECRERE AR} 1
3 LLiIT1E] 1
LIMITS AT INDICATED TEMPERATURES (°C) TrTRr R
8 =
CONDITIONS ™5, "¢ . H PACKAGES £ PACKAGE Chid H wf' s
CHARACTERISTICS UNITS E B i p: §
Vo [vin|Vop +25 +26 oo H Molo &
-55 +125 | -40 485 3 L 7 H
VY (V)] V) TYP. | LIMIT TYP. |LIMIT b 78 =7 s 3
2 7QVas H
- - 6 § 0.05 [0.001]| 0.05 3 05 10005 05| 15 € LA Yo . H
Quiescent Device 1o == &
Current, || Max. B 1 J0.001] 01 6 5 0.005] 5 30 | #A 23 Y. .
- =112 ooz ]2 20 [50 Jos [so |soo B HTHET
- - SE LR R P T
Low Level . 5 0 Typ.; 0.05 Max 1NPUT VOLTS vy
, szes-77re
V, - |0.10{ 10 0 Typ.; 0.05 Max N
oL v Fig. 3 — Typical current & voltage transfer
High Leve! - 05| 5 4.95 Min.; 5 Typ. characteristics,
Vou - Jo.10[ 10 9.95 Min.; 10 Typ.
Noise Immunity:
Inputs Low. Y 36 | - 5 1.6 Min.; 2.25 Typ. AMDENT TEMPERATURE (T,) - 25°C
, TYPICAL TEMPERATURE COEFFICIENT FOR T -0, *
VL 72| - | 10 3Min_; 4.5 Typ, T T
v iaiaunssanasssessaninssaas:
Inputs High 14 | - 5 1.5 Min_; 2.25 Typ. }. e 0-sou - VoTAgE -5
VNH 28— | 10 3IMin., 4.5 Typ, . H
H
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45 | - 8 i 3
Inputs Low, ! Min. = B fovH i $voo
- z H
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v os
Inputs High, a5 | - | 5 1 Min, s e b= ;——)
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VNMH S ED 1 Min. azsazast! i Os!
- o 25 s " 0 125 L3
Qutput Drive DRAIN ~ 70 — SOURCE VOLTAGE (Vo)
Current: s2cs-17r77
N-Channel Fig. 4 — Typical n-channel drain characteristics,
(Sink), 04| - 51 05 |1 04 | 028 0.35] 1 03 | 0.24
IpN Min. 05| - [10] 11 25| 09| 065 072|256 | 06 | 048
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. - 1T 1T
IpP Min. 95| - | 10 [-062|-t |-05[-035[-03 [-1 |[-p25[-02 wdo st
Vos | -25
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Fig. 5 — Typical pchannel drain characteristics.
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Fig. 6 — Minimum nchannel drain characteristics, Fig..7 — Minimum p-channel drain characteristics. Fig. 8 — Typical propagation delay time vs. Vop.
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CD4000A, CD4001A, CD4002A, CD4025A Types
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Fig. 9 — Typical propagation delsy time vs. C( .
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Fig. 12 — Quiescent device current test circuilt,
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Fig. 10 — Typica! transition time vs. Cy .
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Fig. 13 — Noise immunity test circuit.

Fig. 11 — Typical dissipation characteristics.
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Fig. 14 — Input leakage current test circuit.

480



