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TDSEMIC

CMOS NAND GATES

High-Voltage Types (20-Volt Rating)

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

®CD40118, CD4012B, and CD4023B
NAND gates 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, CD4012B, and CD4023B types
are supplied in 14-lead hermetic dual-in-line
ceramic packages (F3A suffix), 14-lead
dual-in-line plastic packages (E suffix), 14-lead
small-outline packages (M, MT, M96, and NSR
suffixes), and 14-lead thin shrink small-outline
packages (PWR suffix). The CD4011B and
CD4023B types also are supplied in 14-lead thin
shrink small-outline packages (PW suffix).

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Features:

Propagation delay time = 60 ns (typ.) at
CL=50pF, Vpp=10V
Buffered inputs and outputs
Standardized symmetrical output characteristics
Maximum input current of 1 uA at 18 V
over full package temperature range;
100 nA at 18 V and 26°C
100% tested for quiescent current at 20 V
5-V, 10-V, and 15-V parametric ratings
Noise margin {over full package temperature
range:
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V

Meets all requirements of JEDEC Tentative
Standard No. 13B, ‘’Standard Specifications
for Description of “B’’ Series CMOS Devices””

Voltages referenced to Vgg Terminal) ..........ouuiiiiiiiiiiiniarraaanreannaansaannan -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... .. ...ttt iiiiiiiaereannecnnaanann -0.5VteVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT .. ... ..t iiitiiiiiaetanscnnrannreannansannsnan +£10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA=-550Cto+1009C ........oiiiiiiinnniiinieannanas aie aroiare »iaiis E'aere 8 wiais & siate siataie ST & 500mwW

ForTao=+1000C10+125%C. .. .oiiiinnincaeeinennnnnnas Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .. ......ccoviunienn... 100mwW
OPERATING-TEMPERATURE RANGE (TA). ...ttt iiiiiiiiiiieriia e ienneanan -550C to +125°C
STORAGE TEMPERATURE RANGE LT Y -65°C to +150°C

LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from casefor 108 Max ...........c.oueeeernnnn. +265°C

RECOMMENDED OPERATING CONDITIONS

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

operation is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For T 5 = Full Package
3 18 v
Temperature Range)

TERMINAL ASSIGNMENTS

92CS-24453

CD4011B

TOP VIEW
NC=NO CONNECTION

CD4012B

TOP VIEW

92CS-24454R1 9225. 24408

CD4023B

JEAB
] 14
A—T1s —VYoD
a—2 3,
J— o 12
K=C-D .
a R 1]
L2 LEF
3 L
[ s .
M=GH
vas-21 s ¢
92CS-24763
CD4011B
FUNCTIONAL DIAGRAM

J=A-B.C'D
s—4 oo
.
2 i3 x
8 —3 12
4 u e
o S (L] F
ne—2] 19 ¢
ves—T| K=EFGH & ne
CD4012B 5265724739
FUNCTIONAL DIAGRAM

L=GAT

38 92CsS- 24761

CD402!
FUNCTIONAL DIAGRAM
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TDSEMIC

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Ta) = 28°C
SUPPLY VOLTAGE (Vpp)=I1S V
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) _T_ T
CHARACTER- ® T
ISTIC 225 UNLITS N 1
Vo Vin | VDD g ey
V) tv) | (v)y| -85 | —40 +85 +125 | Min. Typ. | Max. 3
Quiescent Device - 0,5 5 0.25 | 0.25 7.8 75 - 0.01 0.26 .é £533
Current, - 0,104 10 05 05 15 15 = 0.01 05 uA 3 sH
DD Max. _ 0,15] 15 | 1 1 30 30 | - 0.01 1
= 020 20 | s 5 |150 | 150 | - 0.02 i
Output Low 0.4 05| 5 | 064|061 | 042 | 0.36 | 0.51 1 - ° ey voLTAGE Chp— v 25
{Sink) Current 05 lo10[10] 16 |15 [ 11 09 {13 [ 26 - - ol vor ror charam
1oL Min. 15 0.15 15 22 2 28 24 34 6.8 — ig. 1 — Typical voltage transfer characteristics.
R A
Ol(lép\“ H;gh :: z: : _0‘264 _01'21 _(:'432 '?::: _(:'E;] _312 — m 105 S AMBIENT TENPERATURE (Ta1=25°C ] % 71
ource — 1. 1. . 9. —3. — . 4 '
. , i
C':"e";/". 95 |o10| w0 [-16|-156 |11 ] -09]| 13| 26 | - P @*/I i
mn. - v’
OH 135 |015| 15 | 42| -4 | 28 | 24 |-34 | -68 | — e B e
Output Voltage: - 0,5 5 0.05 - 1] 0.05 5 *‘p-' 9
Low-Level % 2
‘ — — 0.05 € 03 > -
Vi M 0,10| 10 0.05 0 £ 4 S
— 0,15| 15 0.05 = 0 005 |, g 2
Output Voltage: _ 05| 5 495 295 5 = g - Ao
High-Level, — 0.10[ 10 395 995 10 — = ——+ A 1 {c -mlor u +
Vou Min. E- = _—
- 0,Y5) 15 14,95 14.95 15 - 4 CL= 15 oF
T N I S o 1
Voltage, 9 - 10 3 — - 3 INPUT FREQUENCY (f1)~— RHz
ViL Max. s2c3-28908
13.5 - 15 a4 = = 4 v Fig.2 — Typical power dissipation characteristics.
Input High 0.5,4.5 — 5 35 35 —
Voltage, 1.9 — 10 7 7 — _ AMBIENT TEMPERATURE (T2)- 25 ¢
VIH Min. 538 — | 18 1 n | - — ¥ T
Input Current 5 2 HHEH :
0,18 18 +0.1 *0.1 +1 b | - *10 +0.1 HA = GATE-TO-SOURCE VOLTAGE (Vgs)=I5 v
N Max. E .
g
3
z
3
5 “HH
3 sH sy
o : ll; L ¥
DRAIN-TO-SQURCE YOLTAGE {Vpg)l—V I
Fig.3 — Typical output fow (sink )} current
characteristics.
AMBIENT TEMPERATURE (Tp)e25 DRAIN-TO-SOURCE VOLTAGE (Vpg)—V DRAIN-TO-SOURCE VOLTAGE {Vps)—V
= - — S
< T TEReeRATI (T e T P
f GATE- VOLTAGE ol ¥ Tg
g - 3
& = H
& £ H
€ g
: % é
= : g h 3
5 2 5 s
a 3 £
DRAW.

-TO-SOURCE VOLTAGE (VDs)~—~V

szc3-2e319mt
Fig.4 — Minimum output low (sink) current
characteristics.

92

cs- 2432083

Fig.5 — Typical output high (source) current
characteristics.

s2e5-2432182

Fig.6 — Minimum output high (source) current

characteristics.
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Voo
v, . .
g’ o ? 2tm)
;_:J ? » ) 300
202
*s.6.3 '_l '_1 o 103)
.8, " (10}
1 g ; : e * >
. o —l Fan ﬂ - ] s(9)
Mosizr — l—l 2 R o— ._I o LOGIC DIAGRAM
O————— r’-l l L] o
::Pj t—
: 3 (10,410 :}
p—-]‘ L] +*uoy “
J o— T .
,"_[ —a
- Lo
"9 I-ij
ss *
v, 379
- s el o
f- " 18843 l_l" ] s ‘
VAA 3 (= 4 3_0 .
a ALL INPUTS ARE PROTECTED
]i 219842) oAty P_J ,LI J A :\é frgganovscnou
Vss LOGIC DIAGRAM -Jq Jq l:l -l 3
* 1 OF 4 GATES (NUMBERS
Bv'chos PROTection T t0 IN PARENTHESES ARE DA InESES eI . o
NETWORK TEAMINAL NuMBERS NUMBERS FOR OTHER GATES)  Yss s2cu - 26926
Fig.7 — Schematic and logic diagrams for CD40118. R . Fig.8 — Sch ic and logic diag. for CD40128.
Voo
|o<f
ﬁ ( H
e
l—] 250{ammiENT T (Ta) = 25°c HH
3, AT
3 p! . sz 803,100 w PRk
®. [_l.,._)‘ I 13 TS
e 3 s
5(8.3) W
a*@.2) m g . o,
! » gz < f
O— ns LOGIC DIAGRAM 23 P T
L — 33 B
e s - v ]
b DD -
s*easi ] 4 B ::| g7 oV
> on;
Kajg ] 619,10) 'E- g ==
1 i » H
I
(L] o) ] ol .
—] V 1 _I —] 'ss 6 20 30 40 30 80 70 80 90 100
+ r * ALL INPUTS ARE PROTECTED LOAD CAPACITANCE {C) — pF
8Y CMOS PROTECTION s2c3-20008
NETWORK . . . X
| OF 3 GATES (NUMBERS IN Fig.10 — Typical pr'opagarmn delay f:me per gate
PARENTHESES ARE TERMINAL 7 as a function of load capacitance.

NUMBERS FOR OTHER GATES) Vgs

s2CM-28927

Fig. 9 — Schematic and logic diagrams for CD40238.

DYNAMIC ELECTRICAL CHARACTERISTICS

B

At T4 =25°C; Input t,, tr=20ns, C; = 50pF, R, = 200k
2
iE
TEST CONDITIONS LIMITS 2
CHARACTERISTIC : UNITS 2
Vbp 5
TYP. MAX. y
MOLTS ; :
Propagation Delay Time, 5 126 250 §
tPHL. tPLH 10 60 120 ns 18
15 45 90 .
. . 5 100 200
Transition Time, 10 50 100 ns s = = = i L
tTHL, tTLH 15 40 80 LOADICAPACITANCR GO icsesni
Input Capacitance, Cyp Any Input 5 7.5 pF Fig.71 — I’z‘:‘::”cim;;’ time as s f ion of

WWW.TDSEMIC.COM Page 3 HwEFER



TDSEMIC

Voo v,
T Vw fw
Voo INPUTS INPUTS T OUTPUTS INPUTS
b -
= v, NOTE
ves K ot 33"‘@" - MEASURE INPUTS
o -] - ° SEQUENTIALLY,
Vi -] [ = Vss - TO BOTH Vgp AND Vgg-
= » - CONNECT ALL UNUSED
INPUTS TO EITHER
! NOTE: Vpp OR Vss-
Vi TEST ANY COMBINATION
% OF INPUTS vss

Vss
s2¢5-27401R

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

92¢s-27402

Fig.14 — Input-current test circuit.

92CS-2T4 4RI
Fig. 13 — Input-voltage test circuit.

Chip Dimensions and Pad Layouts

i_ 4-10
(0.102-0.254)

61-69
{1.549-1.752)

= |
92CS-35052
CD4011BH
© 10 20 30 40 50 60 69
60— : : : : : ¥
12 1t e
SO S
8
40
S57- 65
o . 7 Bll(.448-1.65)
20 6
!
10
= Y all¥s
o
—‘1 f=rorch Q254
- : 66-74
- 17667~ 1.879) 92CS5-35061

CD4023BH

ST

-65
(L.448-1.651)

92cs-28083

CD4012BH

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).
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14 LEADS SHOWN

B — >

(MMM

«—— o —»

0.045 (1,14)

—»| |¢— 0.005 (0,13) MIN

VARG RYRGE

0.065 (1,65)

0.060 (1,52)
0.015 (0,38)

?

JL 0.026 (0,66)
0.014 (0,36) 36)

0.200 (5,08) MAX
_ v ¢

Seating Plane

t 0.130 (3,30) MIN

-t

0.014 (0,36)
0.008 (0,20)

NS #x

- 14 16 18 20
0.300 0.300 0.300 0.300

(7.62) | (7.62) | (7.62) | (7.62)
BSC BSC BSC BSC

I 0.785 .840 0.960 | 1.060
(19,94) | (21,34) | (24,38) | (26,92)

B MIN E— e E— E—
P 0.300 | 0.300 | 0.310 | 0.300
(7,62) | (7.62) | (7.87) | (7.62)

c MIN 0.245 | 0.245 | 0.220 | 0.245
(6,22) | (6,22) | (5,59) | (6,22)

\‘/ 0-15°

4040083 /F 03/03

NOTES: A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package is hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E. Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.
WWW.TDSEMIC.COM Page 5 WREFER
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16 PINS SHOWN
%
A > oM . 14 16 18 20
1 ¥y 0775 | 0.775 | 0.920 | 1.060
— = A MAX (19,69) | (19,69) | (23,37) | (26,92)
0.260 (6,60) P 0.745 | 0745 | 0.850 | 0.940
-, 0.240 (6,10) (18,92) | (18,92) | (21,59) | (23,88)
YN Mo - AA BB AC AD
L S e S S S e S VARIATION
0.070 (1,78)
0045 (114 D
0.045 (1,14) 0,525, (5,26)
—» _ :
“— 5.030 (0,76) A 0.020 (0,51) MIN 0300 (7.62)

| | i)

r_—-\

0.200 (5,08) MAX

Seating Plane

L L
[ [
T
| H | L
|~
]
.

0.100 (2,54)

? 0.125 (3,18) MIN

AJ 0.430 (10,92) MAX L—

0.015 (0,38)

— —r Gauge Plane

0.010 (0,25) NOM

0.021 (0,53)
P 0.015 (0,38) . .

[®]0.010 (0.25)®] [ \

\ 1

‘\ /’ 14/18 Pin Only

= 20 Pin vendor option @
4040049/E 12/2002
NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

The 20 pin end lead shoulder width is a vendor option, either half or full width.

A.
B.
A Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).

WWW.TDSEMIC.COM Page 6
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0.344 (8,75)
0.337 (8,55)

DA RAACFE x

A 4

<
<

0.244 (6,20)
0.228 (5,80)

|
1 N \l| - - — 1 0.157 (4,00)
\ 0.150 (3,80)
R —
I
Pin 1
Index Area %((8:;1;

f \ L
iinlninininiaia ] n.,

0.010 (0,25)
L 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25)
0.007 (0,17) 1
g \
* k / [£5]6:004 (6,10
Gauge Plane J— _é_ — -

? Seating Plane

0.010 (0,25) 0-8

0.050 (1,27)
0.016 (0,40)

/

A
y

4040047-3/F 07/2004

NOTES: A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D

Falls within JEDEC MS—012 variation AB.

WWW.TDSEMIC.COM Page 7 HREFER
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14-PINS SHOWN

0,51
14 8

HHHHHHA

4|

560 8,20

500 7,40

O
FEEH 00

A

0,15 NOM

|

L

Gage Plane

v

0,25

1,05
0,55

0,15
/ | | o [N |
v \ / Seating Plane * J_\ ) /—\\:'
L 2,00 MAX [=]o.10]
PINS
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70
4040062/C 03/03
NOTES: A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.

WWW.TDSEMIC.COM

Page 8

HEFER



TDSIEMIGC

14 PINS SHOWN

4

a

«—— A —»

L 1,20 MAX 0.1

HHAHHHH T

,50 6,60
,30 6,20

H1HHHHHH74JL

Seating Plane

0,15 NOM

Gage

[025

PINS **
14 1 2 24 2
DIM 8 6 0 8
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7.0 9,60

NOTES: A. Alllinear dimensions are in millimeters.

O0w

Falls within JEDEC MO-1563

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
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