CD4000A, CD4001A, CD4002A, CD4025A Types

CMOS NOR Gates

FUNCTIONAL DIAGRAMS
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The RCA-CD4000A, CD4001A, CDA4002A, . v =1 e =
and CD4025A NOR gates provide the system srce2arsT N vl T 8 va — LI
designer with direct implementation of the CD4000A
NOR function and supplement the existing CD4001A s2cs-2a758 92Cs- 24760
family of CMOS gates. Voo CD4002A CD4025A
These types are supplied in 14-lead her- GATES
metic dual-in-line ceramic packages (D and IN R Dl ALL INPUTS ARE PROTECTED
F s::fﬁxes()l,E 14-f1ft?a)d 1d4u?|-i(;\-|ine p_tasf:ic: 9205~ 22887RI vgg BY COS/MOS PROTECTION NETWORK
packages suffix), 14-lead ceramic fla
packages (K suffix), and in chip form (H MAXIMUM RATINGS, Absolute-Maximum Values: .
suffix). STORAGE-TEMPERATURE RANGE (Tgggh -« -+« oo mancannns -85 t0 +150°C
OPERATING-TEMPERATURE RANGE (TA):
PACKAGETYPES D, F, K, H . . . . . o o o v o e v e e et e e e -56 to +125°C
PACKAGETYPEE . . . . .. . o i vt it e e e e ettt s e e e e e e e -40to +85°C
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Features: {Voltages referenced to Vgg Terminal): . . .. ... ......... ... e e 0510 +16V
POWER DISSIPATION PER PACKAGE (Pp):
® Quiescent current specified to 15 V FOR TA =40 to +60° C {PACKAGETYPE E) ... ... i 500 mW

8 Maximum input leakage of 1 uA at 15 V
{full package-temperature range)

® 1.V noise margin (full package-tempera-
ture range)

FOR Ta = +60 to +85° C (PACKAGE TYPE E)
= -55 to +100°C (PACKAGE TYPES D, F, K)
=+100 to +125°C (PACKAGE TYPESD,F,K) . . . .

ForT

ForTp =

Derate Linearly at 12 mW/°C to 200 mW

500 mW

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) 100 mW

INPUT VOLTAGE RANGE, ALL INPUTS

LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79 mm) from case for 10 s max.

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selectad so that
operation is always within the following ranges:

Note: Numbers to the right of stash mark are for CD4025A
numbers to the left of slash mark are for 4000A, 4001A and 4002A.
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IAMBIENT TEMPERATURE (7 5123 °C
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SUPRLY voLYAu tvgpt 15 v HH

s H Voo
LIMITS i ;*_3—_—5’_3
CHARACTERISTIC N, MAX. UNITS s __E %
Supply-Voltage Range (For Ta = § HiH
Full Package-Temperature S
Range) 3 12 \ § et
=3
DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, C; = 15 pF, Input t,, ty= 20 ns i ;_
L'M|Ts ¢ INPUT VOLVAGE tvpi— I:
TEST D,F, K, H E [r—
CHARACTE ¥ Py
ACTERISTIC CONDITIONS PACKAGES PACKAGE UNITS Fig. 1 — Minimum & maximum voltsge transfer
Voo characteristics.
{Volts)| TYP. MAX. TYP. MAX.
Propagation Delay Time; 5 35/60 50/95 35/60 | 80/95 FH “iu?'i;fcf;ti_‘x:i"{;?j
High-to-Low Level, 10 25/35 40/60 25/35 55/60 ns HH V00!
PHL 7 HEEN
K FHHHHR 20 < HHHH
LLow-to-High Level, 5 35/80 | 95/120 | 35/80 |120/120 N (X H
oLy 10 | 25/40 | as/es | 25/40 | esie5 ] ™ S HHAING SRR
g 23 € 1
Transition Time: 5 65 125 65 200 v TR
High-to-Low Level, 10 35 70 35 115 ns £ orHretHE
H HE L
‘THL s HHEL
Low-to-High Level, 5 65 175 65 300 O s s
TLH 10 15 75 35 125 ns euTVOLTAGE (VRI—Y
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CD4000A, CD4001A, CD4002A, CD4025A Types

AMBENT (1= 29%C
STATIC ELECTRICAL CHARACTERISTICS s
LIMITS AT INDICATED TEMPERATURES (°C) R N
CONDITIONS 16" ', H PACKAGES E PACKAGE Chl : :
CHARACTERISTICS UNITS L I H
Vo | VinlV, +25 +25 0 2
O |VIN|'DD| gg +125 | 40 +85 B D 5
Vi [ V[ v} TYP. { LIMIT TYP. |LIMIT L7 -;'
3
- |- s]oos]ooor}oos| 3| 05 |ooos| os| 15 B i i
Quiescent Device
Current, I Max. | — - 10 | 0.1 |0.001| 0.1 6 5 0.005| 5 30 HA 2 Mol
- - 15 | 2 002 | 2 40 (50 0.5 50 500 H HH :'l 35
K o 28 7. 0 2.8 s
Output Voltage: ~ 0,5 5 0 Typ.: 0.05 Max INPUT YOLTS tvg}
Low Level, szcs-1rrre
VoL - {0101 10 0Typ.; 0.05 Max v Fig. 3 — Typical current & voltage transfer
High Level - los| s 4.95 Min.; 5 Typ. characteristics,
Vou ~ Jo.10] 10 9.95 Min.; 10 Typ.
Noise Immunity: |34 1 _ | g 1.5 Min.; 2.25 Typ. MM TEMPERATURE (7} » 207
inputs Low, TYPICAL TEMPERATURE COEFFICIENT FOR Toe -0.3% /°C
VL 721 - 10 3Min.; 4.5 Typ. AT
v 1 T
Inputs High 14(- 1| s 1.5 Min.; 2.25 Typ. é ** o To-soucs_wiaat gpreisy
VH 28| - | 10 3Min.; 4.5 Typ. 5 2 H
H Aa:
Noise Margin: 45 | — 5 + Min g s =
fnputs Low, . z oV n&vm
v 9 |- |10 1 Min. H ve )
NML v Vog
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Inputs High, 05| - | 8 1 Min. s R
v o en. INPUTS Vg @
NMH 1 - 10 1 Min. T SROUNDED .
o 23 5 s 0 X) [
Output Drive ORAI— YO - SOURCE VOLTAGE (Vps)
Current: szes-irrrr
N-Channel Fig. 4 — Typical nchannel drain characteristics.
(Sink}, 04 | - 5| 051 04 | 0.28| 0as| 1 03 | 024
IpN Min. 06 |- (10} 11 {25 | 08065 072|25 | 06 [ 0.48
P-Channel mA omAIN-TO ”'::lv::::s% )
— | - i - | - - To-. £
(Source}: 25 5 | -0.62|-2 0.5 |-0.35 | -0.35|-2 -03 |-0.24 e e o s s as o
1pP Min. 95| - | 10 |-0.62]-1 -05 [-0.35|-0.3 |-1 -0.25|-0.2 v g% @
63 ~28
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AMBIENT TEMPERATURE (7)) = 25°C H
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9ICI-ITTITE
Fig. 5 — Typical pch drain ch. istics,
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Fig. 6 — Minimum n-channel drain characteristics. Fig..7 — Mini, pch, ! drain teristics. Fig. 8 — Typical propagation delay time vs, Vop-
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CD4000A, CD4001A, CD4002A, CD4025A Types

AWBIENT TEMPERATURE (Ta) «25%C 3H
TYMCAL TEMPERATURE COEFFICIENT FOR ALL VALUES
C
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Fig. 9 — Typical propagation delay time vs. CL.
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Fig. 12 — Quiescent device current test circuit,
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Fig. 10 — Typical transition time vs. C[ .
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NOTE
TEST ANY ONE INPUT,
Vgs WITH OTHER INPUTS AT
s2cs. zraco  YOD OR Vss
NOTE:

£D4000, CD4002,CDA025-
TEST ANY ONE INPUT WITH
OTHER INPUTS AT vpp OR Vg -

CD400I ~ TEST ANY
COMBINATION OF INPUTS.

Fig. 13 — Noise immunity test circuit.
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Fig. 11 — Typical dissipation characteristics.

Voo
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<]
Vo . NOTE:
- WEASURE INPUTS
0" (D ’ SEQUENTIALLY,
Vss “* TO BOTH Vpp AND Vgg-
- CONNECT ALL UNUSED
INPUTS TO EITHER
Voo OR Vsg-
Vss
sacs-27a02

Fig. 14 — input leakage current test circuit.
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