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CMOS NAND GATES

High-Voitage Types {20-Volt Rating)

Quad 2 Input — CD4011B
Dual 4 input — CD4012B
Triple 3 Input — CD4023B

8 CP40118, CD4012B, and CD40238

NAND ogates provide the system designer
with direct implementation of the NAND
function and supplement the existing family
of CMOS gates. All inputs and outputs are
buffered.
The CD4011B, CD40128, and CD40238
types are suppliad in 14-lead hermetic dual-
in-line ceramic packages {D and F suffixes),
14-lead dual-in-line plastic packages (E suf-
fix),and in chip form (H suffix).

Features:

CD4011B, CD4012B, CD4023B Types

Propagation dalay time = 60 ns (typ.) st
CL=80pF, Vpp=10V
Buffared inputs and outputs
Standardized symmetrical output churacteristics
Maximum input current of 1 A at 1B V
aver full package temperature range;

w——= e —w
100 nA at 18 V and 26°C
1
100% tasted for quiescent current at 20 V -3 e
B-V, 10-V, and 16-V parametric ratings e s,
Noise margin |over full package temperature wsE
range: V5= L
1VatVpp=5V
ZVatVpp =10V %2cs-24763
b cD4019B8

25Vatvpp =15V

Meets all requiremants of JEDEC Tantative
Standard No. 138, “Standard Specifications
for Deseription of “B*’ Series CMOS Davices”
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Voitages referenced o Vg TErmINal) .. ... ..o . oot ieriieeiiveiarnsranniesrisrnnanse- -0.5V to +20V *

INPUT VOLTAGE RANGE, ALLINPUTS ... ... i it ietiiireanrsreroreronnens -0.5V kb Vpp +0.5V -t 2—x
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CD4011B, CD4012B, CD40238B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEWPERATURE ITy)x 28°C
o fauPrLr voLTABE vpg+ 15
CONDITIONS LIMITS AT $NDICATED TEMPERATURES {°C) 1A .
CHARACYER- ° HE +THH
I5TIC +25 uNITS G HH
Vo | Vin (VDO § v ]
V) vy | vy | 65 | 0 +B85 +125 | Min. | Typ. | Max, ¢ B ;
Quiescent Device - 05 5 0.2% | 025 7.5 75 - 0. 0.25 F EEann
£ Fav H
Current, - 00| 10 | 05 0.5 15 15 - o0 05 uA g shr
DD Max. — o5 151 1 1 30 | 38| - |om | 1 £
— [020] 20| 5 | 5 |50 | 50| - | 002 | 5 i i i ]
Output Low 04 | 05| 65 |064 061 | 042 [D3E|051 | 1 | - ° P vt ivgey
{Sink} Current 05 oo 10| 18 15 1.1 09 | 1.3 28 _ . . n:pn-m-
lgL Min. 15 01| 15 a7 2 28 74 34 6.8 — Fig. 1 — Typical voltage transfar characreristics.
Quiput High s6 | 05| s |-o0e64-061|-042]-038]-051] -1 | - | ™A -
(Source) 25 05 | 5 | -2 |18 [ -13 ] 18|16 | -32 - S S T T AL
a i o
Current, 95 |010| 10 [-16|—15 |11 | 08|13 | 26 | - | oA
IpH Min. o vy 2
135 |015)] 15 |-42] -4 -28 | -24 |-34 | -68 - & TSy .g.,d [
e Apms 4+ +H ] L
Output Volhage: _ 05 5 0.05 - 0 0.05 a 1 ld. __-',*‘uv“ ’ r'/
‘-‘-;“'"-e;’:'- — [os0] 10 0.05 _ o |oo05 ¥ j e it T
x. [ L~ [ i
oL e - 0.35| 15 0.05 - o [oos]| | E = i /}f :/ | 1
- i |
Output Valtage: - Josls 495 495 | 5 : N R L s
High-Level, _ 0,10 10 995 9.95 10 — 5 — et Lt Ll :-L =
Vo Min. 3 0 T T < w
- 0,15] % 14.95 1495 15 - 3 } L H } % H i } EC'LI-NIW T Q
Input Low 45 - 5 1.6 — — 15 9 \ I =c.n F l':,? E 2 ] J:,a j'u‘ g g
WVoltage, a _ 10 3 _— — 3 INPUT FREQUENCY {f 1) — M1 w =
ViL Max. _ ) o srcn-eanns =
13.5 - | 15 4 — — 4 v Fig.2 — Typical power dissipation charactristics. g L]
Input High 0545] - 5 b a5 — — ox
Voltage, 1.9 T 7 7 — — [ R TEeRORE TR C T
ViRMin. - lyg135] — [ 15 T | — | - 3
[nput Current _ ts10-51+ ;8- 0 -SOURCE YOLTAGE (vl b ¥ 47
N Max. 018 | 18 | 0.1 [ 200 | #t 1 210 1] A < e st
§ £ 14 1 + E T
b s Y
§ : H
s <
2 Pty sless:
i : i £3
o K [
DRAIN-TO-SDURCE Y4 TAGE I¥ps)—Y -
Fig.3 — Typical output low {sink) current
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CD4Q11B, CD4012B, CD40238 Types

Yoo
N'“ £} .
™ ? :,j ? Timi
L " | 0
ol 20z l_l
e =l o H 1
a » " Al D}
2 -
3 g | | e -
(e el M - : EIL]
— O— . Ll LOBIC DIAQRAM
P TN 3 I:H » ',,_[ ]r-——<
. 5 H
- LT ATH t~
I"I A 4"301 '—1 2
J .J d —s
Ly Yoo
- - L
?: F 1 s
" 55 s*is ) j_ )
O » T
8 - 5 &
1o, 55 [ - as i
— H —+ ! 3_'0 N R
; S LR ALl |;| 'J |LI - ': :‘N{?ﬁ;}i ;_:!EEC m&rmren
yg LOGIC DIAGRAM J J _IH_' J'_ 4
o s Pl e
» 10F 4 GATES {NUMBE
oy clios FRITECTIoN T EY 6 PARENTINESES ARE PAREH HESES ARE TarAL T
NETWORK TERMINAL NUNBERS NUMBERS FOR OTHER GATES?  ‘ag LG RELLED
Fig.7 — Schematic and logic diagrams for CD40118. . Fig.B — Schematic and logic diagrams for CD40128.
¥op
MT
5 &
Mo .
s A RYT:E Jenss:
g 3 az.2 09,100 AP o= zesiesseenaiat
o P ' . g T
L U’ j 3 HHUH yes steet saigpy 5
le 8,3 W T
e I—L n :.] g: " -1-.«*0“ ':F
R LOGIC DIAGRAN By WP :
5 T L e
- P W, Q [ v~ e 1 3 ]
Pt 'y - :;_| D oo 5 s oy 1
L) - 19,107 5 ; F : v B HH
s} = . 5 ; %0 ™
" - x 2 HR R Y
o 0 K3 - i R
J""_' _‘ _J Ves W20 0 a0 0 1 10 80 b iX
| S * ALL INPUTS ARE PROTECTED LOAD CARAGITANCE (5} — pF
] NE TWORN hhihi

| OF 5 GATES (NUMBERS 1N Fig. 10 — Typics! propsgation deley ff‘mepergam

FPARENTHESES ARE TERMINAL 7 as a function of foad cap &
NUMBERS FOR OTHER QATES Vs
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DYNAMIC ELECTRICAL CHARACTERISTICS
ACT g =25°C; Input ty, ty=20ns, C; = 50pF, R, = 200kS2

4
|
TEST CONDITIONS LIMITS £
CHARACTERISTIC UNITS I
Voo "
TYP. MAX. y
NOLTS ;
Propagation Delay Time, 5 125 250 i ]
PHL, tPLH 10 60 120 ns iE
15 45 a0 .
5 100 200
Transition Time, 10 50 100 ns W0 0 W b
ITHL. TTLH 15 40 80 LOAD CAPCITANCE (€)= sEry-24122
Input Capacitance, Cpy Any Ingut 5 7.5 pF Fa11- 2;:::;2::::" vime 258 function of
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CD4011B, CD4012B, CD40238 Types

IMPUTS

2405 prAGAL

Fig. 12 — Quiescant-device-current tast Circuit.

l- 410
(0102-0.254)

Fig. 13 — input-volrage test circuit,
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Fig. 14 — lnputcurrent tast cirouit,

Chip Dimensions and Pad Layouts

61-69
{1.549-1.752}

| row Y
: ) 66-74

57- 8%
-1-651

[ 7667~ 1.6791

9209—350;]

r-64
(L44B-1.65}

-0
(Q 102-0.254)
— S6-T4
U 6ET-18TS)

CD4012BH

Dimensions in parentheses are in milfimeters and
are derivad from the basic inch dimensions 81 in-
dicated. Grid graduations er# in mils (10—3 inchl.

'

_ COMMERCIAL CMOS
HIGH VOLTAGE s




IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1999, Texas Instruments Incorporated
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Datasheets for electronic components.
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This file is the datasheet for the following electronic components:

CD4011 - http://www.ti.com/product/cd4011?HQS=TI-null-null-dscatalog-df-pf-null-wwe
CD4012 - http://www.ti.com/product/cd4012?HQS=TI-null-null-dscatalog-df-pf-null-wwe



