CD4011A,: CD4012A, CD4023A Types

CMOS NAND Gates

Quad 2 Input — CD4011A
Dual 4 input — CD4012A
Triple 3 Input — CD4023A

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 CMOS gates.

These types are supplied in 14-lead her-
metic duat-in-line ceramic packages (D 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).

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tstg!
OPERATING-TEMPERATURE RANGE ({Ta}):
PACKAGE TYPESD.F, K, H
PACKAGE TYPE E

POWER DISSIPATION PER PACKAGE (Pp):
FOR Ta = —40to +60°C (PACKAGE TYPE E)
FOR Tp = +60 to +85°C (PACKAGE TYPE E ) S
FOR Ta=-55to +100°C (PACKAGE TYPES D, F, K)
FOR T = +100 to +125°C (PACKAGE TYPES D, F, K)

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES)

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

Atdistance 1/16 £1/32 inch {1.59 £0.79 mm) fram case for 10 s max

Features:

Quiescent current specified to 15 V
Maximum input leakage of 1 uA at 15 V
(full package-temperature range)

1-V noise margin {(full package-temperature
range}

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating
conditions should be selected so that opera-
tion is always within the following ranges:

Characteristic Min. |Max. |Units
Supply Voltage Range
(over full package 3 12 v

temperature range}

................... ~65 to +150°C

................... —55 to +125°C

—40 to +85°C

—05tw+15Vv

. . .Derate Linearly at 12 mWIOC to 200 mw
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Fig. 1 — Functional diagrams.
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ALL WNPUTS ARE PROTECTED BY
COS/MOS PROTECTION NETWORK

o s s o [I 92CS-22887R)
ANPUT VOLTS (V] INPUT VOLTAGE Ivp)—v
1 w2csrrn t sacs - 770
Fig. 2 — Mij & voltage Fig. 3 — Typical voitage transfer charactaristics
characreristics. as a function of temperature.
ANBERT TENPERATURE (T 1+ 25°C TN AMBIENT TEMPERATURE (1,1 = 25 °C
8 2 Vi THHHHI 1s|FoR Tg=03% /e
Qap; PRLY VOLTS (Npg) * ImaESusNEESSeSRERU BTN RE!
- HHEEEHER
Vo - o INASSSS IAE SN ONESE DUEUNE
- i s I P LRSS SIt IR B EaEEs ERLLE:
o H» o L = RS 5e3s S s ANNANARARRRRARS" &7
= fi T > Y1 X £ & | GaTE- TO- SOURCE VOLTS tigg) =15
[ -, o s > 1o Yoho g0 T T i ()
5 . H T ) arHeR
3 H i3 < T T GATE
H H < 4 -7 3 3 HHHH T ers o
3 E oo IR Voo rdvas s 3 3 naas s | GROUNDED
H aus
£ g 5 H o () oiika| 2 H Ftet=diisabagunatasteutasnatey
3 H ast INpUT s g s 3 H Tt
H N be2 INPUTS . O 117 T T CDAOHAD, AE, AF, AK
HHE c+3 INPUTS TEHHH HH 3 HHH £D402340, A, AF, AK
de4 INPUTS 2 L a:”””;;n s ani i '°':"
ALL OTHER INPUTS TO ¥pp sl = T £ S = = — |-CD40I24D, AE, 4F, AK
5 SEE N Wi Sergiritin PR LS 2 H NHHHH e
Q 25 15 ) 12.5 £ o 28 T ] 28 " ) ) [E)
INPUT VOLTS {vy) 3208 17868m INPUT VOLTS (V) ORAIN - 70 - SOURCE VOLTS {Vpg)

Fig. 4 — Typical multiple input switching transfer
characteristics for CD4012A.

92C3-1¥TR2
Fig. 5 — Typical current & voltage transter

o Fig. 6 —
charactaristics.

92¢5-17850

Typical nchannel drain characteristics.

492

This Material Copyrighted By

o
Its Respective Manufacturer



CD4011A, CD4012A, CD4023A Types

STATIC ELECTRICAL CHARACTERISTICS DR 70 S0UE YOLIGE (vog)—
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Vo VINIVDD| g5l *25 1,125 40| _*25 l.es P i
v) (v} ] (v) Typ. |Limit Typ. |Limit m:::; ware i
Quiescent Device | — | — 6 |0.05(0.001]0.05| 3 0.5 |0.005] 0.6 | 15 Sossantsasantnes: i
Cun'unt, |L Max.| — - 10 0.1 {0.001| 0.1 6 5 0.005 5 30 }lA H-eate - 70 - sounce v?_‘.rfml_cr‘ -3 E
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Output Voltage: | _ g5 g 0 Typ.; 0.06 Max. e Lso
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High Level, — |05] 5 4.95 Min.; 5 Typ. Fig. 7 — Typical pch ! drain o m‘...'..-.
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nputs Low, — -
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VNH 28 [ - |10 3Min.; 4.5 Typ. 2 HHHH
Noise Margin: 45 | - 5 1 Min. T ;L:'; e 2555
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CD4011A, CD4012A, CD4023A Types

o
DYNAMIC ELECTRICAL CHARACTERISTICS at TA = 257C, CL = 15 pF, Input t,, tf=20 ns, AMERT TEMPERATURE Tyl <5°C T
TYPICAL
Ry = 200 K2 ALL VALUES OF vop+0.3%/%C
TEST LIMITS o
CONDITIONS D, F K H g | kTEE UPPLY VOLTS [Vp] s
CHARACTERISTICS Packages Package  JUNITS H
Vpp 5 i
) Typ. | Max. | Typ. | Max. H
is
Propagation Delay Time: 5 50 75 50 100 ;;
Low-to-High Level, tpLH ns 20 30 4 B0 80 15 80
10 25 40 25 50 LOAD CAPACITANCE (C( )~ pF
s2cs-17796
High-to-Low Level,
CDg4 PHL 5 50 75 50 100 ns Fig. 13 — Typical high-to-tow level propagation
011A and CD4023A 10 25 40 2% | B0 delay time vs. € — CD4012A.
CD4012A 5 100 150 | 100 | 200 ns H
10 50 75 50 100 :
i %
Transition Time: 5 75 [ 100 | 75 | 125 3
Low-to-High Level, t1y ns H
T 10 |40 | 60 | a0 | 78 X
High-to-Low Level, tTHL 5 75 125 75 150 ns g
CD4011A and CD4023A i :
10 | 50 | 75 [ 50 | 100 § HH T
5 250 375 250 500 H T TYPICAL Y?:Ftnl;n:‘:: c‘;r‘rzn:mcnr
CD4012A ns HH OR ALL VALUES OF Vpp0.3%/°C
10 | 125 | 200 | 125 | 250 T mancmmt e T ”
sacs-irrer
Input Capacitance, C! Any tnput 5 - 5 _ pF Fig. 14 — Typicel low-to-high transition time vs.
c,.
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Fig. 15 — Typical high-to-low level transition Fig. 16 — Typical high-to-low level transition time Fig. 17 — Minimum propagetion delay
time vs. Cy — CD40171A & CD4023A. vs. C — CD4012A. time vs. Vpp.
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Fig. 18 — Typical dissipation characreristics. test circuit.

test circuit. test circuit.
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