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CD4011B, CD4012B, CD4023B Types

HARRIS SEMICOND SECTOR

& HARRIS

CMOS NAND GATES

High-Voitage Types (20-Volt Rating) Features: =
® Propagation defay time = 60 ns (typ.) at — 14 voo
Quad 2 Input — CD40118 CL=50pF, Vpp=10V . ¢ "
Dual 4 input — CD4012B ® Buffered inputs and outputs 8— ]
Triple 3 Input — CD40238 ® Standardized symmetrical output characteristics 3 (EH
® Maximum input current of 1 A at18 V k=T5 4
over full package temperature range; r—4 TF iy
B CD40118B, C_D401 28, and CD49235 100 nA at 18 V and 25°C L=E
NAND gates provide the system designer .\ s 10
with direct implementation of the NAND u 100% tested for quiescent current at 20 V ¢— L
function and supplement the existing family ® 5.V, 10-V, and 15-V parametric ratings [ LI
of CMOS gates. All inputs and outputs are ® Naise margin {over full package temperature wTH
buftered. range: vss=4 2
The CD4011B, CD4012B, and CD4023B 1VatVpp=5V .
types are supplied in 14-lead hermetic dual- 2VatVpp=10V 92Cs-24763
in-line ceramic packages (D and F suffixes), 25 Vpp = 15 V _cp40118
14-lead dual-in-line plastic packages {E suf- 5 VatVpp FUNCTIONAL DIAGRAM

fix),and in chip form (H suffix}.

MAXIMUM RATINGS, Absolute-Maximum Yalues:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Voitages referenced lo Vgg Terminal) ...
INPUT VOLTAGE RANGE, ALL INPUTS .
DC INPUT CURRENT, ANY ONE INPUT .
POWER DISSIPATION PER PACKAGE (Pp):
ForTp =-559Cto +100°C ....
For T = +1009C lo +1259C. .
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

Maets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specificatiuns
for Description of B’ Series CMOS Devices””

-0.5Vto +20V
-0.8VioVpp +0.5V
... 210mA

J:A-B-C'D

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All PACKAGE TYP8S) .- - +vvvneerernnneesns 100mwW
OPERATING-TEMPERATURE RANGE(TA). c+evvvseevneetennesennnnneens ..=550C 1o +1259G )
STORAGE TEMPERATURE RANGE (Tgtg) ... ..=65%C 10 +1509G vss— "
LEAD TEMPERATURE (DURING SOLDERING}:
Atdistance 1/16 & 1/32Inch (1.59 £ 0.79mm) from case for 108 MAX . ...evneeereenesnsserenas +265°C CD4012@ - $2c8-247s2
FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

LIMITS \ e
CHARACTERISTIC UNITS A 2
MIN. MAX. . -
8 ¢
Supply-Voltage Range {For Tp = Full Package 3 18 v ol e,
Temperature Range)
£ Al "
LGHT
=5 jo
=2 2y
TERMINAL ASSIGNMENTS
vss—| LIS
CD40238 $2¢5- 24761
LI5S 2 FUNCTIONAL DIAGRAM
]
. >
< €
[ F
NC xsDEF
vss vss
92824493 NEeNO coun:c‘r?:!«wm 9203-24434M 10 wiew 125824485
CD4a0118 cD4012B CD4023B
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CD4011B, CD4012B, CD4023B Types T-43 -2l

COMMERCIAL CMOS

HIGH VOLTAGE ICs

STATIC ELECTRICAL CHARACTERISTICS AMBIENT {n=280¢
A
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) T HH
CHARACTER- 3 HH
iISTIC +25 UNITS M :
Vo [ViN|VDD 2
v} v} |(vy| -65{—40 +85 +126 | Min. | Typ. | Max. §
Quiescent Device - 05 5 1025} 025 75 75 - 0.01 | 0.25 § H
Current, - Joiolw| o5 o051t 18] 18] - | 001 05 " 3 sH
DD Max. - {o1s]w | 7 [0 [ a0 [ 0] - Joot | 1
- 1920} 201 s 5 | 150 | 150 | - | 002} 5
Output Low 04 [05]| 5 | 084 |0.61 | 042 | 0.36 | 0.51 1 - ° HPOT OLTAGE (Vg1 =V &
(Sink) Current 05 Jo10{ 10 ] 16 |15 [ 11 09 [ 13 ] 26 - sacs-zeses
1oL Min. 5 0151 15 a2 3 28 24 34 68 " Fig.1 — Typical voltage transfer characteristics.
Output High 46 | 05| 5 |-0.64/-061]|-042]-036[-051] -1 - | mA ST TR T 5 o]
{Source) 25 (o5 5| -2 [-18[13|1as[—16 | 32 [ - x ! i
Vv
Current, 95 1010] 10 [<16 [-156 | -11 | 08 [-13 | —26 | - i A
On e 135 _|015] 15 |-42 | -4 | 28 | —24 |34 | 68 | - & S PeEA
Output Voitage- - 0.5 5 0.05 — 0 0.05 g *.J’ 2
(3 "
Low-Level, -~ loi0] 10 0.05 Z 0 | 005 £ o, o 2
VoL Max. -
- 0,15{ 15 0.05 - 0 0.05 v 4 Ao A
Qutput Voltage: - 0,5 5 4.95 4.95 5 - ;3 - =
Hiuh-k:vel. - |oa0f 10 9.95 9.95 | 10 - § ¢ e
VOH M. - loas{ s 14.95 1495] 15 | - g Cuets oF =2
Input Low 45 -~ 5 15 — - 1.5 L " " !';(L Iz l I- "
1 L]
Voltage, 9 - 110 3 — - 3 INPUT FREQUENCY (1 1} — iHy i
VijL Max. s-s08
13.5 - 15 4 - - 4 v Fig.2 — Typical power dissipation characteristics.
Input High 0545 - 5 35 35 - - .
Valtage, 1.9 - 10 7 7 —_ — [ JARGERT TempERATURE \ENR
VIHMin. - Tie3s] - | 15 1 TN H
Input Current _ 3 HHiH
11N Max. 018{ 18 [ =01 | 201 | ©1 1|~ |+10-8] 01| pa £ -SURCE VOUTAGE Vg
£
3
) i
e X
x
3
H
5 S,
I i a H
DRAIN-TO-SOURCE VOLTAGE (Vpsl~¥ srcsesiins
Fig.3 — Typical output low (sink) current
characteristics.
AMBIENT TEMPERATURE (133723 °C 1J] T ORAIN-TO-SOURCE YOLTAGE {Vgg)—V DRAIN-TO-SOURCE VOLTASE {Vpsl—V
s b t . . - - .
(TSR TERERATURE (125" ”'P"'::un T ANEET r:w‘e'a_ltrry.nﬁ?pl\l-':ﬁ-fi'—.ﬂ
K i : 3 3
= GATE - TO-SCURCE VOLTAGE [ FHH d £l
+ t H H
H : ; 3 Hoy 5 3
ES T T P i g t =
H i isaa el ; H ; g
: £ 8 i g
5 ! e § N i
3 2 : g
s s : : :
ORA'H-TO-S0URCE YOLTAGE (Vp35)—VY
42C8 2431981 es-2ace $263-20320y
Fig.4 — Minimum output low fsink) current Fig.5 — Typical output high (source) current Fig.6 — Minimun output high (source) current

characteristics.

characteristics.
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CD4011B, CD4012B, CD4023B Types
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Fig.7 — Schematic and logic diagrams for CD40118. Fig.8 — Schematic and logic diagrams for CD40128,
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1 OF 3 GATES {NUMEERS N Fig.10 — Typical propagation delay time per gate
PARENTHESES ARE TEAMINAL 7 as a function of load capacitance.
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Fig. 9 — Schematic and logic diagrams for CD40238.

22cu-z0927

DYNAMIC ELECTRICAL CHARACTERISTICS

At T, =25°C; Input t,, ty= 2015, C = 50pF, R, = 200k .
i
TEST CONDITIONS LIMITS 2
CHARACTERISTIC UNITS 2
V &)
oD | rvp, MAX. y
VOLTS i L
Propagation Delay Time, [ 125 260 |F
PHL. PLH 10 60 120 ns 3 -
15 45 90
o 5 100 200
Transition Time, 10 S0 100 ns ° 20 40 60 80 KO
TTHL. tTLH 15 40 80 LOAD CAPACITANGE (CLI=RF ot
Fig. 11 — Typical transition time as a Funci f
Input Capacitance, Cin Any Input 5 7.5 pF loud capecitange, a function o
3-28




HARRIS SEMICOND SECTOR

CD4011B, CD40128B,

. t T

tted

°
ViL

2c3- 27801RS

Fig. 12 — Quiescent-device-current test circuit,

(3
INPUTS INPuTS | | qureurs NPy
A ] v
:g Vin . (5]
No—m b :\'-@'
.
b

kR ]
oF
9265274 41R1 92¢3-27402

ves Fig. 13 — Input-voltage test circuit.

CD4023B Types ._r_ q 3 . a [}

=3
w»

NOTE:
MEASURE INPUTS
SEQUENTIALLY,

YO BOTH Vpp AND Vgg-
CONNECT ALLUNUSED
INPUTS TO EITHER
Voo 08 Veg-

&
Bttt

TE:
TEST ANY COMBINATION Vss
INPUTS

Fig. 14 — Input-current test circuit.

Chlp Dimensions and Pad Layouts

42-50
{1.067-1.270)

0—

I- 4-10
{0-102-0.254)

61-69
| (1.549-1,752) 1
92C5-35052

CD40118H

~7 57-65
Eu.aas-1.650

o-

}‘_4- 10
{0.102-0-254) &

6-74
! 1.667-1.879]

92CS-35061

CD4023BH

3-29

o
0.254)

66—74
(1.667~1.879) U scs-aues

CD4012BH

Dimensions in parentheses are in millimeteérs and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils {103 inch).
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