CD4011A, CD4012A, CD4023A Types
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The RCA-CD4011A, CD4012A, and CD- B 1-V noise margin (full package-temperature c—3 e
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NAND function and supplement the existing RECOMMENDED OPERATING CONDITIONS Vs e
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These types are supplied in 14-lead her- tion is always within the following ranges: CD4011A
metic dual-in-line ceramic packages (D and ) — -
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packages (E suffix), 14-lead ceramic flat Supply Voltage Range U] LI T
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OPERATING-TEMPERATURE RANGE ({Ta): Ne— —¢
PACKAGETYPESD,F. K. H . . . . ... —56 to +125°C vesd] EFEH  [8ne
PACKAGE TYPE E ..ot ettt i et e e —40 to +85°C :
92CS5-24759
DC SUPPLY-VOLTAGE RANGE, (V,DD) CDA012A
{Voltages referenced to Vgg Terminal): . . . . . .. .. .. . i i i —-05 1t +15V
POWER DISSIPATION PER PACKAGE (Pp):
FOR Ta=-40to +60°C (PACKAGETYPE E) ... ... ..., . .500 mwW [-voo
FOR Tp = +60 to +85°C (PACKAGETYPEE) ...... Derate Linearly at 12 mW/OC to 200 mW B,
FOR Ta=-5510+100°C (PACKAGE TYPES D, F,K) -+ v v v v v v v vniev s o .600 mW .
FOR T =+100to +125°C (PACKAGE TYPES D, F, K) . . .Derate Linearly at 12 mW/ C to 200 mW "
DEVICE DISSIPATION PER QUTPUT TRANSISTOR L
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES). . . ... . 100 mW o
INPUT VOLTAGE RANGE, ALLINPUTS . .. .. .. .. ............... —0.5to Vpp +0.5 V -
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Atdistance 1/16 £1/32 inch (159 £0.79 mm) from case for 10smax . . . .. ..... . ... +265°% 8
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v vo 1 BT s e N Fig. 1 — Functional diagrams.
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Fig. 4 — Typical multiple input switching transfer Fig. 5 — Typical current & voltage transfer

charactaristics for CD4012A. characteristics. Fig. 6 — Typical n-channel drain characteristics.
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CD4011A, CD4012A, CD4023A Types

STATIC ELECTRICAL CHARACTERISTICS ORAIN= T0- SOURCE VOLTAGE. (Vo) —V
-i3 -10 -
P ’ Q T TTT
Conditions — ’:.I’r:l,t: at‘:ndlcatnd Tempo;m;es ,(( C) ; 5; A
. T 11
Characteristic 1,17 Fackages ackege Units ves V= meoZafdnans
Vo VIN(VDD| g5l *25 | .,125| —a0 +25 +85 ‘Tj ):N_./I Yos g
(V) [tv)] (v) Typ. |Limit Typ. |Limit m?d??': wre . E
Quiescent Device - - 5 0.05 0.001 | 0.05 3 0.5 0.005 0.5 15 Ssmammassssssmssa: H . ;;
Current, I Max.| — | — | 10 | 0.1 [0.001|0.1]| & 5 |0.005| 5 30 | MA GATE - 76~ SOURKE VOLTAGE Vg3 <15,V G
—[— 15 [ 2 |o02] 2 | 40 | 50 | 05 | 50 | 6500 =)
Output Voltage: | _ 05| 6 0 Typ.; 0.05 Max. AMBIENT TEMPERATURE (T,) » 26°C T
Low-Level TYPICAL TEMP COEFFICIENT AT ALL VALUES OF Vgg=-0.3%/°C
VoL - lo,10] 10 0 Typ.; 0.05 Max.
. - ’. V 92C>-17793
C'gh Level, — 05[] 5 4.95 Min.; 5 Typ. Fig. 7 — Typical p-channe! drain charactsristics.
OH - 10,10{ 10 9.95 Min.; 10 Typ.
Noise Immunity: | 36 | _ | 5 1.5 Min.; 2.25 Typ.
Inputs Low, : MSMENT TEMPERATURE (T, 1% 28°C a8
VNL 72 |- | 10 3 Min.; 4.5 Typ. v TYPICAL TEMPERTURE CORPPICIENT FOR Tgs-03%/°¢ LLT
Inputs High, (1.4 [ — | 5 1.5 Min.; 2.25 Typ,; HHHHE
VNH 28 [— [ 10 3Min.; 4.5 Typ. 2 8 sasaniti:
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ot Jas | | s o
VNML 9 |~ |10 1 Min. v 1 HE - i
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Inputs High, [05 [ - | 5 1 Min. i A
VNMH 1 |- |10 1 Min. ie /et oAt pxcagss o
Output Drive , T
Current: ° 5unm-ro-slgmcs voLTS (:/:5)
N-Channel 92C5-17847
(Sink) Fig. 8 — Minimum n-channel drain characteristics
IpN Min. —CD4011A & CD4023A.
CDA011A 05 | — 5 |0.31| 0.5 ]0.26|0.175|0.145| 0.5 }0.12.|0.095
CD4023A 05|— | 10 |062]| 06 | 05035 | 03 | 06 |0.25( 0.2
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(0.155| 0.6 |0.13 |0.105 ?
o GATE - TO - SOURCE VOLTS (vgg ) w15 1111
P-Channel : TEFE
fg%um:r 45|~ | 5 [0.31|-05 [-0.25-0.175|-0.145| -0.5 |-0.12 }0.095 i’ 5
All Types 95 | — 10 |-0.75| -1.2 | -0.6| -0.4 }|-0.35]| -1.2 | -0.3 |-0.24 _i FHH ; i RESHSERAEAREARE
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Fig. 9 — Minimum n-channel drain character-
istics.
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Fig. 10 — Minimum p-channel drain Fig. 11 — Typical low-to-high level propagation Fig. 12 — Typical high-to-low level propagation
characteristics. delay time vs. C;. delay time vs. Cy — CD4011A, &
CD4023A.
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CD4011A, CD4012A, CD4023A Types

o
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25 °C, C = 15 pF, Input t;, tf=20 ns, AMBIENT TEWPERATURE (1,1 =25°C
s | TveicaL TewpERaTURE coEFFiCiENT FOR |
Ry =200 KQ T 300] ALL vALUES OF vgp0.3%/%
S
TEST LIMITS ¥ HE
- =3
CONDITIONS D,F K H £ ; e SUPPLY VOLTS (Vop) »
CHARACTERISTICS Packages | Package _ |uniTs . T =
2 T » T T
\Y 5 100 FERH masRmassERyec HHH
(l\)ll)) Typ. | Max. | Typ. | Max. g el et
& FH # oz ans l' H
Propagation Delay Time: 5 (5 | 75 | 50 | 100 T J
Low-to-High Level, tPLH ns ° 10 20 30 40 3 60 70 80
10 25 40 25 50 LoD CapaciTANCE (C1~pF
High-to-Low Level, tpy 5 50 75 50 100 ns Fig. 13 — Typical high-to-low level propagation
CD4011A and CD4023A delay time vs. C; — CD4012A.
10 25 40 25 50 L
TTIT
CD4012A 5 100 | 150 | 100 | 200 ns HH
10 50 75 50 100 s |
i 3
Transition Time: 5 |75 [100] 75 | 125 3 s +
Low-to-High Level, ty 4 _ ns 2 100 5 A T
10 | 40 | 60 | 40 | 75 ] Sinmsaance
asi aud
High-to-Low Level, tTHL 5 75 126 75 150 ns E HH ' :ji.
CD4011A and CD4023A 3 sopfEH zasisaiase:
10 | 50 | 75 | 50 | 100 E O gEiSiiEal:
: 1 AMBIENT TEMPERATURE (T3)
5 250 37 R TYPICAL TEMPERATURE C?EFFmENT
CD4012A 5 | 250 | 500 ns | ‘”,E,; 2-15‘—‘--” rr:: uu:uu::oor v:: X ,:
10 125 200 125 250 LOAD CAPACITANCE {C)) —pF sacs-imrer
Input Capacitance, Cl Any Input 5 _ 5 _ pF Fig. 14 — 7c'ypica/ low-to-high transition time vs.
L-
AMBIENT TEMPERATURE (T,) « 28°¢ TFHFTHHHRH [ ameienT TEMPERATURE (T,) = 25°C HHHE AMDIENT TEMPERATURE (o) 23°C T TR I]301e
TYPICAL TEMPERATURE COEFFICIENT i| TYPICAL TEMPERATURE COEFFICIENT FOR 11T - H LOAD CAPACITANCE (C,) * 13 pF HITE
300 FOR ALL VALIES OF Ypp =0.3%/°C ! 00| ALL VALUES OF vy + 0.3% /5C jas Sanss 1 600 J 158 sasai 2B0S
. ~93%/ - 3 r THE
f . Hp = H HH
: ‘:‘ { :? it 111 -4 4
g 20 SUPPLY VOLTS (Vg *5 f‘“ EEG’i"Tr‘#'f.,' 0 : 4§ 400 H
- TTTT ] i } 1 S
,§_ HHH H :‘ ': zas t T g;oo u»::z:on.
= HHHH GEH 3 S=as 1 H 8 1ttt
; HHHT aan 5 200 % 1 [§e s 200 s ALCOTHER
i Hrrd :z_ HrEH % T 3 HH FHATYPES tpyua, tome
H 100 8 3 100 HH HHHHH
n; HHHHHH H nanesd 86048 SESE S84 13 »
R EHR R ¢ 2 f
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LOAD CAPACITANCE (G ) — v:;cs-m" LOAD CAPACITANCE (Cy ) —pf 02¢5-17199 SUPPLY VOLTS (Vpp) s2c8 178a0RI
Fig. 15 — Typical high-to-low level transition Fig. 16 — Typical high-to-low level transition time Fig. 17 — Minimum propagation dalay
time vs. Cf — CD4011A & CD4023A. vs. C — CD4012A. time vs. Vpp.
AMBIENT TEWPERATURE (Ty) = 25 *C Voo
(o8| POWER DISSIPATION P+ CVp?t + Pougscent 1
= T v,
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I ° Voo
s 03! A vss 4 INPUTS
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£ o s
] 1> R - - - 70 BOTH Vpp AND Veg:
Fa) 7 X} VNL - CONNECT ALL UNUSED
2 = Fammmu -] L EITHER
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CL*30pF === ] { n:sr ANY ONE mru‘r Vss
TIEE T e 1 i b v Vss WITH OTHER TS A
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- NPUT FREQUENCY (f|) ~Hz szcs 17065 Flg 19 — Quiescent device current Fig. 20 — Noise immunity Fig. 21 — Input leakage current
Fig. 18 — Typical dissipation characteristics. test circuit. test circuit. test circuft.
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