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Digital Integrated Circuits 
Monolithic Silicon 

CD4000A,CD4001A 
CD4002A,CD4025A 

Types 

COS/MOS NOR Gates 
(Positive Logic) 

Special Features 

• Medium speed operation .... ,. tpHl = tplH = 25 ns (typ.) 
atCl = 15 pF 

• low "high"· and "Iow"olevel output impedance. . . • •. soon 
and 200n (typ). respectively at VDD - Vss = 10 V 

Dual 3 Input 
plus Inverter 

Quad 2 Input 
Dual 4 Input 
Triple 3 Input 

CD4000AD, CD4000AE. CD4000AF. CD4000AK 
CD4001AD. CD4001AE. CD4001AF. CD4001AK 
CD4002AD. CD4002AE. CD4002AF, CD4002AK 
CD4025AD. CD4025AE. CD4025AF. CD4025AK 

The combination of these devices and the RCA NAND 
positive logic gate types CD4011 A. CD4012A. and CD4023A 

can account for appreciable package-count savings in various 
logic function configurations. 
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Fig. '0 , -Schematic diagram for type C04OOOA. 
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3. 

CD4000A, CD4001A, CD4002A, CD4025A 

7 " Vss 

Fig.1.2-Schematic diagram for 
type CD4001A. 
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92CS-I5050RI 

Fig.1.3-Schematic diagram for type CD4002A. 
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Fig. 1A-Schematic diagram for type CD4025A. 92CS-17184 
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CD4000A,CD4001A,CD4002A,CD4025A FileNo. 479 

STATIC ELECTRICAL CHARACTERISTICS (All inputs .••••••••••.....•••••• 
(Recommendeil DC Supply Voltage NOD - VSSI .. 

Vss~ VI~VDDI 
. .... 3to 15VI 

LIMITS CHARAC 

CD4000AD,cD4001AD,cD4002AD.CD402&AD. TERISTIC 

TEST CD4OOOAK,cD4001AK,cD4002AK,cD402&AK. CURVES 
CHARACTERISTIC SYMBOL CONDITIONS CD4OOOAF,cD4001AF,cD4002AF,cD402&AF UNITS S. TEST 

~:It VDD -!iIi"c 25°C 125°C CIRCUIT 

Volts Min. 

p,:,iescent Device 5 -
Current IL 

10 -
Ql:liescent Device 5 -

Dissipation/Package Po 
10 -

Output Voltage: VI~VOD 5 -
VOL Low·Level 10'OA 10 -

VI=VSS 5 4.99 
High·Level VOH 10=OA 10 9.99 

Noise Immunity 3.6 5 1.5 
VNL (Any Input) 7:2 10 3 

For Defin;rion. 10=0 

SHAppendilt. Q95 5 1.4 
VNH 

2.9 10 2.9 

Output Drive Current: 0.4· 5 0.5 
N·Channel ION VI=VOO 

0.5 ,n 1.1 

2.5" 5 -0.62 
P·Channel lOP VI=VSS 

9.5 10 -0.62 

Input Current II -

... 'Maximum noise.free low-level Bipolar output voltage. 

* Minimum noise-free high-level Bipolar output voltage. 

15 

12.5 

-t 
~ 

10 

0 
> 

~ 
7.5 

:> 
0 
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AMBIENT TEMPERATURE 

SUPPLY VOLTS IVon) "15 
IT A) .. 25·C 

~ 
10 

i= Vo 

3.5 

2.5 7.5 10 12.5 15. 
INPUT VOLTS (VI) 

Fig.1.5-Min. & max- voltage transfer charac­
teristics. 

9!CS-17779 

Typ. 

-
-

-
-

-
-
-
-
-
.-

-
-
-
-
-
-

-

MIl •• Min. Typ. MIl •• Min. Typ. MIl •• Fig. No. 

0.05 - 0.001 0.05 - - 3 
pA 

0.1 - 0.001 0.1 - - 6 

0.25 - 0.005 0.25 - - 15 
"W 

1 - 0.01 1 - - 60 

0.01 - 0 0.01 - - 0.05 15 
V 

0.01 - 0 0.01 - - 0.05 1.6 

- 4.99 5 - 4.95 - -
V 1.7 

- 9.99 10 - 9.95 - -
- 1.5 2.25 - 1.4 - -

V -- 3 4.5 - 2.9 - -

- 1.5 2.25 - 1.5 - -
V -- 3 4.5 - 3 - -

- 0.40 1 - 0.28 - - 1.8 rnA 
1.1ot - 0.9 2.5 - 0.65 - -

- .(l.5 ·2 -:; 0.35 - - 1.9 rnA 
- -o.S -1 :... .0.35 - - 1.11. 

- - 10 - - - - pA -

• See Appendix. 
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~ 
12.S 
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g 
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!; 
0 

2.5 

SUPPLY VOLTS 
IVOO)-IS 

TA "'12SoC 

-5S-<: 

10 

-SS·C 

125'"<: 

12SCOC 

2.5 7.5 10 12.S 15 
INPUT VOLTS IVI} 

92CS-17780 

Fjg. 7.6-Typ. voltage transfer characteristics 
as 8 function of temp. 



File No. 479 CD4000A,CD4001A,CD4002A,CD4025A 

STATIC ELECTRICAL CHARACTERISTICS (All inputs ........................... VSS:O:; VI S; VOO) 
(Recommended OC Supplv Voltage (VOO - VSS) ......... 3to 15V) 

LIMITS CHARAC 
TERISTIC 

TEST CD4000AE. CD4001AE. CD4002AE. CD4025AE CURVES 
CHARACTERISTIC SYMBOL CONDITIONS 

~:It VOD 4o"C 
VoI~ Min. Typ. 

Quiescent Device 
Current IL 

10 

Quiescent Device 
Dissipation/Package PD 

10 

Output Voltage: V,-VDD 5 
VOL Low-level 'O=OA 10 

VI-VSS 5 4.99 
High· Level VOH 10=OA 10 9.99 

Noise Immunity 3.6 1.5 
VNL (Any Inpud 7:2 10 

FOI' D~f;ni';on. 10=0 

$8 AppMdill 0.95 I.' 
VNH 

2.9 10 2.9 

Output Drive Current: 0.4" 5 0.35 
ION V,=VDO N·Channel 0.5 I.n 0.72 

~'=VSS 
2.~ 5 0.35 

P·Channel lOP 
9.5 10 0.3 

Input Current 
" 

.. Maximum noise-free low-level Bipolar output voltage. 

¢Minimum noise-free high·level Bipolar output voltage. 

15 

12.5 
0 ::: 
~ 10 

g 
.... 7.5 g 
" 0 

2.5 

AMBIENT TEMPERATURE (TAl" 2SOC 

10 

UPPLY VOLTS ( ) • I 
'L~ _ 

15 

~
OD 125..1' 14 ..... 

Vr I!l 
. IYo 10 ~ 

I .. 

-~_/ 7.5 j 
7 Vss i 

Vo:to ~ 
IO-- 5 ~ 

10 11 2.5 

2.5 7.S 10 12.5 15 
INPUT VOLTS (VI) 

92C5-17776 

Fig. 1.7-Typ. current & voltage transfer 
~haracter;stjcs. 

Moa. 

0.5 

5 

2.5 

50 

0.01 

0.01 

UNITS & TEST 
zsoc 8SoC CIRCUITS 

Min. Typ. Mine, Min. Typ. Max. Fig. No. 

4.99 

9.99 

1.5 

3 

1.5 

0.3 

0.6 

·0.3 

-0.25 

~ 25 

I!l 
ffi 20 

~ 
-' -' 15 .. 
z 

~ 10 

0.00 0.5 15 

0.00 5 
.,A 

30 

0.025 2.5 75 

0.05 50 300 
"W 

0 O.DI 0.05 1.5 
V I •• 0 om 0.05 

4.95 
V 1.7 

10 9.95 

2.25 1.4 
V 

4.5 2.9 

2.25 1.5 
V 

4.5 

0.24 1.8 
mA 

1.10 2.5 0.48 

·2 ·0.24 1.9 mA 
1.11 -1 0.2 

10 pA 

• See Appendix. 

AMBIENT TEMPERATURE (TA) • 25·C 
TYPICAL TEMPERATURE COEFFICIENT FOR IO"'-0.3%I·C 

GATE - TO - SOURCE VOLTS (VGS) '" 15 

10 

VG~S '. Vos 

OTHER _ } 
GATE "h-:;;'::: 
~t;rotT:OEO Vss~ 

2.5 1.5 10 12.5 15 

DRAIN-lO-SOURCE VOLTS lVos) 
92C5-17777 

Fig. 1.8-TVp. n-channel drain characteristics. 
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CD4000A, CD4001A, CD4002A, CD4025A File No. 479 

DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 25oC, CL =15pF,and input rise and faU times = 20 ns 

Typical Temperature Coefficient lor all values of VDD = 0.3%;oC. (See Appendix for Waveforms) 

LIMITS CHARAC· 

TEST I ~:::::~:~: :~::~ TERISTIC 
CHARACTERISTIC SYMBOL CD4000AE.CD4001AE UNITS CURVES CONDITIONS CD4002AD.AF.AK CD4002AE. CD4025AE 

CD4025AD AF AK· & TEST 
VDD CIRCUITS 
(Voltsl Min. Typ. Max. Min. Typ. Max. Fig. No. 

Pro~Il:'~!f~fo~ate~~'1'e: 5 - 35 50 - 35 80 
tPHL ns 1.13 

10 - 25 40 - 25 55 

5 - 35 95 - 35 120 
Low·to·High Level tPLH ns 1.13 

10 - 25 45 - 25 65 

Transition Time: 5 - 65 125 - 65 200 
High·to·Low Level tTHL ns 1.14 

10 - 35 70 - 35 115 

5 - 65 175 - 65 300 
Low·to·High Level tTLH ns 1.14 

10 - 35 75 - 35 125 

Input Capacitance CI Any Input - 5 - - 5 - pF -

DYNAMIC ELECTRICAL CHARACTERISTICS (Driving TTL.OTLI AT T A =250 C. VOO-VSS = 5V,CL = 5pF 

TEST CONDITIONS 

CHARACTERISTIC SYMBOL 

Propagation Delay Time: RL = 2k!l 

High·To·Low Level 'pHL 
R L = 20k!l 

RL = 2k!1 
Low·To·High Level 

'pLH 
RL ~ 20k!1 

'THL 
RL ~ 2k!1 

Transition Time 
'TLH RL = 20k!1 

·DRAIN~TO-SOURCE VOLTS (Vos) 

-15 -12.5 -10 -7.5 -5 -2.5 

14 Voo I 
VGS . I D 

·fi~ ~VDS 
-1..~_) 

OTHER·GATE 
INPUTS GROUNDED 

-5 

10 

GATE "TO SOURCE VOLTS (Vas). -15 

AMBIENT TEMPERATURE tTA) .. 2S·C 
TYPICAL TEMPERATURE COEFFICIENT FOR 10" -0.3% IOe 

Driving 

TTL.OTL 

Med. 
Power 

Low 
Power 

Med. 
Power 

Low 
Power 

Med. 
Power 

Low 
Power 

-2.5 

92CS-I7776 

Fig. 1.9-Tvp. p-channel drain characteristics. 
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LIMITS TYPICAL 
CD4000AD. AF. AK CHARAC· 
CD4001AD. AF. AK CD4000AE.CD4001AE UNITS TERISTICS C04002AD, AF, AK CD4002AE.CD4025AE 
CD4025AD. AF. AK CURVES 
Min. Typ. Max. Min. Typ. Max. Fig. No. 

- 35 - - 35 -
ns 1.15 

- 35 - - 35 -

- 15 - - 15 -
ns 1.16 

- 20 - - 20 -

- 40 - - 40 -

-- ns 
- 40 - - 40 -

AMBIENT TEMPERATURE (TA'"' 25·C 

15 

Q 
t! 12.5 

!3 
~ 10 

" " 3 7.5 .. 
: 
0 

2.5 

0 

TYPICAL TEMPERATURE COEFFICiENT FOR Ie .. -0.3% ,·C 

2.5 

1).5 

ATE - TO - SOURCE VOLTS (Vo~ • I 

10 

10 

7.5 10 

15 

CD4000AD, CD4000AI<} 
CD4001AD, CD400IAK 
CD4002AD, C04002AK 
CD4025AD, C04025AK 

C0400lAE __ _ CD4000AE} 

CD4002AE 
CD4025AE 

12.5 15 
DRAtN - TO - SOURCE VOLTS (Vos) 

92CS-17853 

Fig.t. to-Min. n-channel drain characteristics. 
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DRAIN-TO-SOURCE VOLTS (Vas) 

-10 -. 
-10 

-10 

gg:gg~~ CD400lAK 
CD400ZAD 
CD4002AK 
CD4025AO 
CD4025A -2.5 : 

gg~gg~fE ----. CD4000AE} 

CD4025AE -15 

z 

'" ,-
,-
;; 

-. ~ 

:!! 150 
I 

i 
~ 
~ 100 

'l! ... 

GATE -TO-SOURCE VOLTS- -15 

-7.5 

9ZCS-11844 

Fig. 1. 7 7-Min. p-channel drain characteristics. 

AMBIENT TEMPERATURE (TA) :- 2S·C 
TYPICAL TEMPERATURE COEFFICIENT FOR ALL VALUES [ 
OF VOD .. 0.3% '''C ~ 

SUPPLY VOLTS (YOOI • 5 

10 

I. 

10 20 30 40 50 60 70 80 

LOAD CAPACITANCE (CL)-pF 
9ZCS-I778I 

Fig. 1. 13-Typ. propagation delay time vs. CL-

SUPPLY VOLTS IVDOI-S 
AMBIENT TEMPERATURE ITAI- 25·C 

:!! 150 TIPICAL TEMPERATURE COEFFICIENT FOR I ALL VALUES OF VOO-O.3 %''"C 

i 
~ 

~ 100 

li 
~ 
z 
o 

1'0 

10 20 30 40 50 60 70 eo 90 
LOAD CAPACITANCE ICLI- pF 

92CS-17783 

Fig. 1. 15-Typ.low-Jevel propagation delay 
time vs. CL - driving TTL & DTt.. 

CD4000A, CD4001A, CD4002A, CD4025A 

... 
z 
o 

AMBIENT TEMPERATURE (TA) ·2e·C 

lOAD CAPACITANCE (Cl)· 15 pF 60 

10 

10 15 20 
SUPPLY VOLTS (Veol 

92CS-19866 

Fig. 1. 12-Typ. propagation delay time vs. VDD-

AMBIENT TEMPERATURE ITAI=2SoC 
TYPICAL TEMPERATURE COEFFICIENT FOR ALL VALUES 

300 OF VOD"0.3"4'oC 

SUPPLYVOlTS(V I"S 

I- 100 
~ 

10 

~ 

10 20 30 40 50 60 70 80 

LOAD CAPACITANCE (CLI-pF 
92CS-I7782 

Fig. 1. 14-Typ. transition time vs. CL. 

SUPPLY VOLTS (Vee) .. 5 

AMBIENT TEMPERATURE (TA) " 2SoC 
60 TYPICAL TEMPERATURE COEFFICIENT FOR ALL VALUES 

3 IOFI~10·10'31%1/·CIIIIIII!IIIIII ~ 50 

~ Vl~ 
! 40 1:1:\.IQ"t\.:'{\.. \..op..Q ,.. IH!II~" ~~\..Io :3 ~ .. ~ ",~E.~ 
~ 30 ~'i. t/.E.tNJ'" 
z _a.\~\~G ~G o't\E. 
o \I''': ~\\I\ 

~ 20 

~ 
g 10 .. 

o 10 20 30 40 50 60 70 80 

LOAD CAPACITANCE ICL) -pF 
92CS-I7784 

Fig. 1. 16-Typ- high-level propagation dBlay 
time vs. CL - driving TTL & DTL. 
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CD4000A, CD4001A, CD4002A, CD4025A 

AMBIENT TEMPERATURE (TA)· 25 -C 

10" 

SUPPLY VOLTS (V )-, 

10 

.. 

EXAMPLE 
IL INPUTS I 

LOAD CAPACITANCE (Cl)-15pF 
CL-50pF--- IL 

MEASUREMENT 
PIN CONNECTIONS 

TO VOO I2-§!!!l. 

102 100 104 106 
INPUT FREQlENCY(f,l-Hr: 

101 

92CS-17865 

INPUTS I 
INPUTS 2 
INPUTS 3 

3,11,8,14 4,5,7,12,13 
4,12.8,14 3,5,7,11,13 
5,13.8.14 3,4,7,11,12 

Fig.t. 17- Typ. dissipation characteristics. Fig.t.t8 - Quiescent device 
current test circuit 

IL 
MEASUREt.ENT 

INPUTS J 
INPUTS 2 
INPUTS 3 
INPUTS 4 

...... iLlI-..... VOO 

10 Voo 
2,9,14 
3.10.14 
4.11,&4 
5,12,14 

TOGND 
3,4.5.7, lo,l~12 
2.4.5.9.11,12 
2,3.5.9,10,12 
2,3.4,9,10,11 

92CS-207'. 

Fig.t.20 - Quiescent device 
current test circuit 

38 

for C04OO2A. 

VOO 
5VORIOV 

3.5 V OR 7 V 

0--01.5 V OR 3V 

92CS -20734RI 

Fig. 1.23- Noise immunity 
te.rt circuit for C04001A. 

IL 
MgASUBEMENT" 
INPUTS I 
INPUTS 2 
INPUTS 3 

for C04000A. 

~ 
INPUTS IlL 

2,4,5,7,8,12,13 
1,3,5,7,8,11.13 
1,2,3,4.7.11,12 

Fig. 1.21 - Oulescent devles 
current tert circuit 

4 

for C04025A. 

VOO 
5V OR IOV 

14 
13 
12 

" 10HF=:::""'''-

3.5VOR7V 

6,.sv OR3V 

92CS- 20735RI 

Fig. 1.24 - NoilS immunity 
test circuit for CD4002A. 

IL 
MEASUREMENT 
INPUTS I 
INPUTS 2 

File No. 479 

Voo 

EXAMPLE 
iL INPUTS I 

PIN CONNECTIONS 
~ rOGNO 
r.5,8,12,14 2.6,7,9,13 
2,6,9.13.14 1.5,7,8.12 

92CS-20730 

Fig. 1. 19 - Quiescentdellice 
current test circuit 
for C04001A. 

Fig. 1.22 - NDi_ ImmUnity 
test circuit for CD4000~. 

S2CS-lOU, 

92CS- 20736Rl 

Fig. 1.25 - Noise Immunity 
test circuit for CD4025A. 


