CD4011A, CD4012A, CD4023A Types
CMOS NAND Gates =

Quad 2 Input — CD4011A Features: _% s,
?:;ll:ﬁllrl‘ggat——cgggégéA W Quiescent current specified to 15 V T iy g5 S

B Maximum input leakage of 1T uA at 15 V

{full package-temperature range) R B (i
The RCA-CD4011A, CD401 2A, and CD- B 1-V noise margin (full package-temperature e—3 e,
4023A NAND gates provide the system range) s B
designer with direct implementation of the " — —
NAND function and supplement the existing RECOMMENDED OPERATING CONDITIONS | o .
family of CMOS gates. For maximum reliability, nominal operating

conditions should be selected so that opera- sress2are

These types are supplied in 14-lead her- tion is always within the following ranges: CD4011A
metic dual-in-line ceramic packages (D and
F suffixes), 14-lead dual-in-line plastic Characteristic Min. {Max. |Units
packages (E suffix), 14-lead ceramic flat Supply Voltage Range
packages (K suffix), and in chip form (H {over full package 3 12 A
suffix). temperature range)

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE (Tstg) .......................... —65 to +150°C
OPERATING-TEMPERATURE RANGE (Ta}):

PACKAGETYPESD.F.K.H .. . .. .. —56 t0 +125°C veel| WEFER 18 e
PACKAGE TYPE E ... ...\ttt o, —40 to +86°C
DC SUPPLY-VOLTAGE RANGE, (V 205~ 24759
L oo! CcD4012A
(Voltages referenced to Vgg Terminal): . . . . ... .. ... ... ... ... ..., —05t0 +15V
POWER DISSIPATION PER PACKAGE (Pp):
FOR TA = —40 10 +60°C (PACKAGE TYPE E) .. ..ot 500 mW a—Y
FOR TA = +60 10 +85°C (PACKAGE TYPE E ) .. .. .. Derate Linearly at 12 mW/°C to 200 mW ozl
FOR T a=-55to +100°C (PACKAGE TYPES D, F, Ky - e o .500 mwW .
FOR T =+100 to +125°C (PACKAGE TYPES D, F, K) . . .Derate Linearly at 12 mW/ C to 200 mW o~
DEVICE DISSIPATION PER QUTPUT TRANSISTOR e B 4 Y
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES}. . . . . . . 100 mwW . R
INPUT VOLTAGE RANGE, ALLINPUTS . .. .. . ... . .. —0.5 10 Vpp +0.5 V i -
LEAD TEMPERATURE (DURING SOLDERING}: — - 2y
At distance 1/16 £1/32 inch (1.59 £0.79 mm) from case for 10s max . . . . . . . .. .. ... +265°C . .
S €
anuss:
el oo Vo015V CD4023AH
»
12. v & o I HEfa s Fig. 1 — Functional diagrams.
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Fig. 4 — Typical multipls input switching transfer Fig. 5 — Typical current & voltage transter i R . .
characteristics for CD4012A. charsctaristics. Fig. 6 — Typical n-channel drain characteristics.
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CD4011A, CD4012A, CD4023A Types

STATIC ELECTRICAL CHARACTERISTICS

DRAIN - TO - SOURCE VOLTAGE (vpg) —V
<13 -

o = aye
g ’
Characteristic AL ELL ) i Units
Vo VINIVDD| g5l *25__ {.126| a0 |25 __{ +e5 i
V) [(v)] (V) Typ. |Limit Typ. |Limit o 5
Qui Device | ~ | — | 6 |0.05]0.001/0.06} 3 05 0.005| 0.6 | 16 seTiesseziasaseer: 3
Current, ) Max| ~ - 10 | 0.1 10.001| O.1 6 5 0005( 5 30 HA EHATE - 70 J0UNGE VLTAE g8 ¥ .ij;
- J-]15}2 jo02] 2 [ 40 |50 |06 |50 |500 jiistatentetistestinctain: 1
Output Voltage: | 05| 5 0 Typ.; 0.05 Max. P ——— ""‘, e Lo
Low-Level TYPICAL TEMP COEFFICIENT AT ALL VALUES OF Vgg+-Q3%/°C
Vot ~ |o,10{ 10 0 Typ.; 0.05 Max.
C v -
High Leval, - _105]| 6 4.95 Min.; 5 Typ. Fig. 7 — Typical pchannel drain ch, i
VOH - |o,10] 10 9.95 Min.; 10 Typ.
N:’i“‘ :'“lf_'t‘)“""wi 36|-1| 5 1.5 Min.; 2.25 Typ.
nputs Low, .
VNL 72 |- |10 3Min.; 4.5 Typ. v [ Tt ity on tgerare T
InputsHigh, (14| — | & 1.5 Min.; 2.25 Typ.; it
VNH 28 [ [ 10 3 Min.; 45 Typ. 2
- — SATE - VOLTS (g1~ 18 TH{H
Noise Margin: 45| - | 5 1 Min. 4 T ae,
Inputs Low, a8 bons HE
VNML 9 - 10 1 Min. 0
; v H i
Inputs High, 05 | — 5 1 Min. i h 0
VNMH SRR 1 Min. - e moners -]
Output Drive e
Current: ° ®onan - o soamex vouTS v‘:,,)
N-Channei 92cs- (7047
(Sink) Fig. 8 — Mi n-ch / drain ch istics
{pN Min. 05 3 012 096 —CD4011A & CD4023A.
CD4011A X - 5 [031] 05 |0.25/0.175|0.145] 0.5 .12.10.
CD4023A 05 |- | 10 [062| 06 |05[035 | 03 | 06 |0.25] 02
CD4012A 05| - | 5 [0.15| 0.25 | 0.12| 0.085|0.072| 0.25 | 0.06 | 0.05 mA ; I
05 | — 10 |0.31] 0.6 |0.25]/0.175|0.165] 0.6 |0.13 |0.105 T
» GATE - Y0 - SOUACE VOLTS vgg ) e )8 EITTT)
P-Channel 3 Y
(Source), 45| - | 5 [031[-05 [-0.25[-0.176[-0.145] -0.6 {-0.1210.095 § ST
IpP Min, H e H
All Types 95|~ | 10 [-0.75| -1.2 [-06 -04 [-0.35] -1.2 {-0.3 {-0.24 'f HH T LT
Input Leakage Any 5 § g St
10— 4+ : SeiataniNgssas:
Current, Input 15 10 Typ., +1 Max. “A : AMBIENT TEMPENATURE [T,) + 28 °C
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Fig. 9 — Minimum n-channe! drain character-
istics.
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Fig. 10 — Minimum p-channel drain
characteristics.

Fig. 11 — Typical low-to-high level prapagation
delay time vs. Cy.

Fig. 12 — Typical high-to-low level propagation
delay time vs. Cy — CD4011A, &
CD4023A.
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CD4011A, CD4012A, CD4023A Types

DYN ©
AMIC ELECTRICAL CHARACTERISTICS at Ta=257C, C = 15 pF, Input t, t=20 ns, AMDIENT TEMPERATURE (7] <20°C . T
TYPICAL T € NT b
R = 200 KS2 § 300] AL VALUES OF Vo= 0.3%/°C m_*
L H
TEST LIMITS N
CONDITIONS | 1 F & 1 P o R i
CHARACTERISTI Pack & ]
cs Packages f ) UNITS - H
VDD 5 100 |‘
) Typ. | Max. | Typ. | Max. g ;
£
Propagation Delay Time: 5 50 75 50 100 Lé
Low-to-High Level, tpLH ns ) 6 20
10 25 40 25 50 LoAnyéAnt;?Anc::cLyc-o,r o
s2¢s-17796
High-to-Low Level,
CD4011A and CD4(:;’3-‘/‘\_ 5 50 75 50 100 ns Fig. 13 — Typical high-to-tow level propagation
10 25 40 25 50 delay time vs. C; — CD40712A.
CD4012A 5 100 150 | 100 | 200 ns
10 50 75 50 100 2
oy . ' y
Transition Time: 5 75 100 75 125 3 >
Low-to-High Level, tT 4 ns s 37
10 | 40 [ 60 | 40 { 75 ]
High-to-Low Level, t1jy_ 5 |75 {125 | 75 [ 150 g
CD4011A and CD4023A ns i ;
10 [ 60 | 75 | 50 ! 100 & }
s | 250 £ T ey
CD4012A 375 | 250 | 500 ns i JFOR ALL VALUES OF Vpo-0.3%/+C
10 | 125 | 200 | 125 | 250 T sty S T
92Cs-i1797
Input Capacitance, o] Any Input 5 _ 5 _ pF Fig. 14 — Typical low-to-high transition time vs.
Cy.
AMBIENT T (Ta)s28%¢ T ﬁ;ﬁ i Hé ] T Aserent TewpeRaTone (151 - 23°c TF ANSTENT TEMPERATORE (7,17 28°C 3T TTT]
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Fig. 15 — Typical high-to-low level transition Fig. 16 — Typical high-to-low level transition time Fig. 17 — Minimum propagation delsy
time vs. C; — CD4011A & CD4023A. vs. Cy — CD4012A. time vs.Vpp
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Fig. 18 — Typical dissipation characteristics.

Fig. 19 — Quiescent device current
test circuit.

Fig. 20 — Noise immunity
test circuit.

test circuit.
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