CD4011A, CD4012A, CD4023A Typ s
COS/MOS NAND Gates

Quad 2 Input — CD4011A Features:
$;a|l:;1gu:‘:_cgégg)§§,\ ® Quiescent current specified to 15 V

p P ® Maximum input leakage of 1 uA at 156 V

(full package-temperature range)
The RCA-CD4011A, CD4012A, and CD- B 1.V noise margin (full package-tsmperature
4023A NAND gates provide the system range)
designer with direct implementation of the
NAND function and supplement the existing RECOMMENDED OPERATING CONDITIONS
family of COS/MOS gates. For maximum reliability, nominal operating
conditions should be sslected so that opera- res-aeres

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 \"
suffix). temperature range)

MAXIMUM RATINGS, Absolute-Maximum Values:

STORAGE-TEMPERATURE RANGE {Terg) - - - - - o oo v —65 to +160°C
OPERATING-TEMPERATURE RANGE (Ta)
PACKAGE TYPES D, F, H ..o ot ittt ettt e —55 to +125°C ] oTFEE e
PACKAGE TYPE E . oo\ttt o e et e e e -40 10 +85°C —J
92C8-24
DC SUPPLY-VOLTAGE RANGE, (V.DD) CDA4012A
(Voltages referenced to Vgg Terminal). . .. ... ... ........ .....0u... -05t0 +16V

POWER DISSIPATION PER PACKAGE (Pp):

FORTA=-40to0 +60:C (PACKAGETYPE E) . ........ ... it vuvunn 500 mw
FOR Tp = +60 to +85 %(PACKAGE TYPEE) ...... Derate Linearly at 12 mW/°C to 200 mW
FORTp = —551t0 +100 C (PACKAGE TYPESD,F) .. ....... ... v 500 mwW
FOR Tp = +100 to +125°C (PACKAGE TYPES D, F) . .Derate Linearly at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES). . .. ... 100 mw
INPUT VOLTAGE RANGE, ALLINPUTS . . . .. ...... ...t v -05toVpp 05V -
LEAD TEMPERATURE (DURING SOLDERING).
At distance 1/16 £1/32inch {1.59 £0.79 mm) from case for 10smax . . . .. ......... +265°C
‘as T
1 ANSIENT TEMPERATURE -
1 (Ta)e28%c SUPPLY VOLTA v208-2478)
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Fig. 4 — Typical iple input switching tapnsf

Fig. 5 — Typical current & voltage transfer
characteristics for CD4012A.

L Fig. 6 — Typical nchannel drain characteristics.
characteristics.
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CD4011A, CD4012A, CD4023A Typ s

STATIC ELECTRICAL CHARACTERISTICS DRAIN- 70 SOUKE VOLTAGE (Vpg) —V
=13 -
Limits at Indicated Temperatures (°C) Ve
Conditions H-e
o ristic D, F,H Packages E  Package Units
Vo [ViN|VDD| gg| 428 |.126| a0 | _*25 | .es i
V) [(v) ] (v) Typ. [Limit Typ. [Limit §
Qui Deviee | = L — | & ]0.06[0.001]0o05] 3 | 0.6 |o.005] 0.5 ] 15 &
Current, 'L Max.| — -— 10 10.1 |0.001]| 0.1 6 [ 0.006] 5 30 HA FEHGATE - 76 - soumar YOLTAGE ( I ?
— =62 o022 | 40 |0 |05 w0 [s00 Hi ol
otu:n l-\‘/vo.lluou: - los| s 0 Typ.; 0.05 Max. T TEweT (11 et ol
- TYPCAL TEMR COEFFICENT AT ALL VALUES OF Vgg*-03%/°C
VoL - Jo,10{ 10 0 Typ.; 0.05 Max. v
Hlﬂi Level, - 0,6 5 4.95 Min.; 5 Typ. Fig. 7 — Typicel p drain
VOH - Jo,10] 10 9.95 Min.; 10 Typ.
N?iu :m‘v-nunitw 36|~-1| 5 1.5 Min.; 2.25 Typ.
nputs Low, T n IH
VNL 72 |- |10 3Min.; 4.5 Typ. v TrcAL Tawenne AT Fon Tor-3c S
Inputs High, 14 | - 5 1.5 Min.; 2.25 Typ.; .
VNH 28~ |10 3 Min.; 4.5 Typ. 2
GATE - R
Noise Margin: a5 |- | s 1 Min e “': bl 525
Inputs Low, - - iiidi o H
VNML 9 |- |10 1 Min. v S i
Inputs High, (06 |- | & 1 Min, i D 5 it
VNMH 1 1-110 1 Min, - A
Output Drive 3 PR
g\:lér:mt . ° Conami - 10 saACE vours tvpg) .
el 23 17847
(Sinka)mn Fig. 8 — Mini) n-ch. drain ch istics
'DN Min. 0.5 6 |0.31] 0.6 |0.25/0.175]|0.145| 0.5 }0.12 |0.005 ~CD401IA & CD023A.
CD4011A . . 5 |0.25]0. . .5 |0.12 |o.
€D4023A 06 |- | 10 [0.62]| 06 | 065|035 | 0.3 | 0.6 |0.26] 0.2
CD4012A 05 |- | 5 [015]026]0.12/0.085(0.072 025 |0.06 005 |
05| - | 10 [0.31]| 0.6 |0.25]|0.175]0.165]| 0.6 |0.13 |0.105
> GAtE - r VOUTS (Vgq 1018 31T
P-Channel ] Y
:g%vmh 45| - | 5 |031]-06 |-0.26|-0.175|-0.146| -0.6 |-0.12 | 0.085 § HH
All Types 95 |- | 10 |078| -1.2 [-06]-04 |-035( 1.2 |-03 |-0.24 i S
oput Loakezs | poy - e
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457




CD4011A, CD4012A, CD4023A Typ s

DYNAMIC ELECTRICAL CHARACTERISTICS at To = 25°C, CL = 15 pF, input t;, t4=20 ns, AMBIENT TEWPERATURE (7, ) +25°C

TYPICAL TEMPERATURE COEFFICIENT '0!.
R = 200 KQ F 200 aut vaLues of vpo+0 3% /¢
¢
TEST LIMITS é -
CONDITIONS D,F.H E ; HEE sy \d
CHARACTERISTICS Packag Package UNITS § §§
VOD | 1o [ Max. | Tye. M '°°
) ¥P. ax. | Typ. ax. :
o 13
Propagation Delay Time: 5 |50 | 75 |50 |100 [ . I H
Low-to-High Level, tp 1y 0 16 20 30 40 2 8 10 80
10 25 40 25 50 LOAD CAPACITANCE (€| ) —pF sacsrres
High-to-Low Level, tpyy 5 50 75 50 100 ns Fig. 13 — Typical high-to-low level propagation
CD4011A and CD4023A lay ti — CD4012A,
10 | 25 | 40 | 25 | 50 delay time vs. €,
CD4012A 5 100 150 | 100 | 200 ns
10 50 75 50 100 s
i 3
Transition Time: 5 75 100 | 75 125 ns H 2 >
Low-to-High Level, t :
TLH 10 {40 | 60 | a0 | 75 Y
High-to-Low Level, tT1y 5 75 125 75 150 s g
)
CD4011A and CD4023A T
10 50 75 50 100 é sa H
e AMBIENT TEMPERATURE (750« 25°C
5 | 250 | 375 | 250 | 500 i Fon et VaLues o Voo oy s
CD4012A ns 5 % 20 3% 90 % & 0 ®
10 125 200 125 250 LOAD CAPACITANCE {C( ) —pf PO
Input Capacitance, C, Any Input 5 _ 5 _ pF Fig. 14 — ;ypiul low-to-high transition time vs.
L
AMBIENT 1Ty) v 23°¢C i [ AMBIENT TEMPERATURE (T) « 25°C T - F‘"" (AR S 0 sss a2 554 4441
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Fig. 15 — Typical high-to-low level transition Fig. 16 — Typical high-to-low lavel transition time Fig.- 17 — Minimum propagation delsy
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