
CD4011A, CD4012A, CD4023A Typ s 

COS/MOS NAND Gates 
Features: 

• Quie.cent current .pecified to 15 V 

Quad 2 Input - CD4011A 
Dual 4 Input - CD4012A 
Triple 3 Input - CD4023A • Maximum input leakage of 1 p.A at 15 V 

(full package-temperature range) 
The RCA-CD4011A, CD4012A, and CD-
4023A NAND gates provide the system 
designer with direct implementation of the 
NAND function and supplement the existing 
family of COS/MaS gates_ 

• 1-V noise margin (full package-temperature 
range) 

These types are supplied in 14-lead her­
metic dual-in-line ceramic packages (0 and 
F suffixes), 14-lead dual-in-line plastic 
packages (E suffix), 14-lead ceramic flat 
packages (K suffix), and in chip form (H 
suffix). 

RECOMMENDED OPERATING CONDITIONS 
For maximum reliability, nominal operatinll 
condition. should be selacted 10 that opera­
tion i. alway. within the following range.: 

Char8Cterfltlc Min. Max. Unitt 
Supply Voltage Range 

(over full package 3 12 
temperature range) 

MAXIMUM RATINGS, Abso/utfl-Maximum Va/utls: 

STORAGE·TEMPERATURE RANGE (Tugl ........................... -65 to +150
o
C 

OPERATING·TEMPERATURE RANGE (TAl ° 
PACKAGE TYPES D. F. H ....................•............ -55 to +125 C 

PACKAGE TYPE E ..............•....................... -40 to +85
0
C 

DC SUPPLY-VOLTAGE RANGE. IVDD' 
(Voltages referenced to VSS Terminal). .. , ............. . ......... -0.5 to +15 V 

POWER DISSIPATION PER PACKAGE (POl: 
FOR TA" -40 to +60

o
C (PACKAGE TYPE E I ................... ...•. 500 mW 

FOR T A" +60 to +85
0
C (PACKAGE TYPE E I ...... Derate Linearly It 12 mW/oC to 200 mW 

FOR T A" -55 to +100
o
C (PACKAGE TYPES D. Fl ...................... 500 mW 

FOR T A" +100 to +125
0
C (PACKAGE TYPES D. FI .. Derate LInearly It 12 mW/oC to 200 mW 

DEVICE DISSIPATION PER OUTPUT TRANSISTOR 

FOR T A" FULL PACKAGE·TEMPERATURE RANGE (ALL PACKAGE TYPESI ....... 100 mW 

INPUT VOLTAGE RANGE. ALL INPUTS ............... " ...... -0.5 to VDD +0.5 V 
LEAD TEMPERATURE (DURING SOLDERING). 

At dIstance 1/16 ± 1/32 Inch (1.59 ±0.79 mml from case for 10 s max .............. +265
0
C 
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V 

Fig. 2 - Minimum & mufmum vol. t,.",., 
ch.r.ctll,i,tlc .. 

Fig. 3 - Typic" WII. tl'llMfer Chllr.ctll,l,tlcl 
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Fig. 4 - Typical multi pIa input $Witchinll t¥nffe, 
characr,,,iftics fo, CD4012A. 
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Fig. 5 - Typicill CU'f'IInt & vol. t",,"r 
chllrllCtllri,tic,. 
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Fig. 6 - Typical n-channel drain characteristics. 
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CD4011A, CD4012A, CD4023A Typ s 

STATIC ELECTRICAL CHARACTERISTICS 

ConditIoN 
Limits It Indlcltlld Temperetum (oC) 

a. .... rI:JtIc 
D,F,HPebflll' E Pet.", 

Units 
Vo VIN VDD -&6 
(V) (V) (V) 

Ouiescent D,evice - - 6 0.06 
Current, I L MIX. - - 10 0.1 

- - 16 2 
Output Voltlge: - 0.5 6 

L w·Level 
VOL - 0,10 10 

High Level, - 0,5 6 
VOH - 0,10 10 

Noise Immunity: 3.6 - 6 
Inputs low, 
VNL 7.2 - 10 

Inputs High, 1.4 - 5 
VNH 2.8 - 10 

Noise Margin: 4.5 - 5 
Inputs Low, 
VNMl 9 - 10 

Inputs High, 0.5 - 5 
VNMH 1 - 10 

Output Drive 
Current: 
N-Channel 
(Sink) 
ION Min. 

0.5 - 5 0.31 
C04011A 
C04023A 0.5 - 10 0.62 

C04012A 0.5 - 5 0.15 

0.5 - 10 0.31 

P-Channel 
(Source), 4.5 - 6 0.31 
IDPMin. 
All Types 9.5 - 10 ·0.75 

Input Leak. Any 
Current, Input 15 
IIL,IIH 

Fig. 10 - Minimum p-chlJllnBI drllin 

chllrllCtllri.tic •. 

+2& +126 -40 +2& +86 
Typ. 

0.001 
0.001 

0.02 

0.5 

0.6 

0.25 

0.6 

·0.5 

·1.2 

Limit Typ. Limit 

0.06 3 0.6 0.006 0.6 16 

0.1 6 6 0.006 6 30 p.A 

2 40 50 0.5 50 500 

o Typ.; 0.05 Max. 

o Typ.; 0.05 Max. 
V 

4.95 Min.; 5 Typ. 
9.95 Min.; 10 Typ. 

1.5 Min.; 2.25 Typ. 

3 Min.; 4.5 Typ. 
V 

1.5 Min.; 2.25 Typ.; 
3 Min.; 4.5 Typ. 

1 Min. 

1 Min. 
V 

1 Min. 

1 Min. 

0.25 0.175 0.145 0.5 0.12 0.095 

0.5 0.35 0.3 0.6 0.25 0.2 

0.12 0.085 0.072 0.25 0.06 0.05 
mA 

0.25 0.175 0.155 0.6 0.13 0.105 

·0.25 ·0.175 ·0.145 ·0.5 ·0.12 0.095 

·0.6 ·0.4 ·0.35 ·1.2 ·0.3 -0.24 

±10-5 Typ.; ±1 Max. p.A 

LOAD CA'ACITANCf eeL I - 'I' Nca.ln •• 

Fig. 11 - TypicBllow-ta-high IBvel propagBtion 
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Fig. 1 - TypiclIl p-chlJllnlll drain chllr«:tllriltlCl. 

Fig. 8 - Minimum n-chllnnlll drBln chBfllCtllri.tic. 
-CD40t tA & CD4023A. 

Fig. 9 - TypiclIl n-channlll drBin chBfllCtllri.ticl. 

LOAD CAP.tITANCI eeL· -., 'Its-l,n5 

Fig. 12 - TypicBI high·ta-Iow 111",,1 proPlll1l1tion 

dllillY timll VI. CL - CD40t tA. & 
CD4023A. 
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CD4011A, CD4012A, CD4023A Typ s 
DYNAMIC ELECTRICAL CHARACTERISTICS at TA'" 25°C, CL -15 pF,lnput t" t,-2O nt, 

RL -200 KSl 

TEST 
CONDITIONS 

CHARACTE R ISTICS 

Propagation Delay Time: 
Low·to·High Level, tPLH 

High·to·Low Level, tpHL 

CD401 lA and CD4023A 

CD4012A 

Transition Time: 
Low·to-High Level, tTLH 

High·to·Low Level, tTHL 

CD4011 A and CD4023A 

CD4012A 

Input Capacitance, CI 

AMII£NT T[lIP[AATURt CTAl • 2'''<: 
TY"CAL T€,MP[RATutt[ Cl)[rrK:IENT 
"'" ALL VAl.lJ[S 01 YDO -0 ,""·e 

40501010110 
LOAD CAPACITANCE' CC L'- P' 

tzcs·." .. 

VDD 
(V) 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

Any Input 

LIMITS 

D,F,H E 
Pack., PacklJf/lJ UNITS 

Typ. MIX. Typ. MIX. 

50 75 50 100 
ns 

25 40 25 50 

50 75 50 100 ns 

25 40 25 50 

100 150 100 200 ns 

50 75 50 100 

75 100 75 125 
ns 

40 60 40 75 

75 125 75 150 ns 

50 75 50 100 

250 375 250 500 
ns 

125 200 125 250 

5 - 5 - pF 

lOAD (APAC,TANCE etL.' -,r 

Fig. 15 - Typical high·to·low lall8l transItion 
timB 1/& CL - C04011A & C04023A. 

Fig. 16 - Typical high·to·low lall8l transition tima 

I/S. CL - C04012A. 
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CL·~OpF --­
II I 
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,NPUTS 
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tn,'UO_ 

"'[1fT T!lIpifftATUM CTA' -25·C 
TYPtCAL T(IIIP1ft"TURr COE'''CI!HT 'OR 
AU YALUU 0' "00' 0 .... I·e 

LOAD CAPACITANCE t CL 1-p' 

Fig. 13 - TypIcal high·ro-low lal/al propagation 

dalay rima liS. CL - C04012A. 

Fig. 14 - Typicllllow-to-h/gh tranl/tion rima If$. 

CL' 

I; J~'?:" _u'::' ".,~ .. , 

if 

'0 

.re'.' ••• ·, 
Fig .. 17 - Minimum propllf/lltion .'q 

tima 1/'. VOl> 

It,ig. '8 - Typical dissipatIon characfBrisrics. 
Fig. 19 - Quiescent device current 

test circuit. 
Fig. 20 - Noise,im"!unity 

test CirCUIt. 

Fig. 21 - Input leakage current 
test circuit. 
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