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CMOS AND Gates
High-Voitage Types (?dVoIt Rating)

CD4073B Triple 3-Input AND Gate
CD4081B Quad 2-Input AND Gate
CDA4082B Dual 4-Input AND Gate

7 ® CD4073B, CD4081B and CD-
4082B AND gates provide the system de-
signer with direct implementation of the
AND function and supplement the existing

family of CMOS gates.

The CD4073B, CD4081B and CD4082B
types are supplied in 14-lead dual-in-_,

line ceramic packdges

(Dand#qﬂmxongi

14-fead dual- in-lmep!astlc pachkages (E’
suffix), and in chip form (M suffix).

MAXIMUM RATINGS; Absolute-Maximum Vafues:"

DC SUPPLY-VOLTAGE HARGE; (Vpn) -

Voltages refersnced to Vss T&Iﬁ'zl’rial)
INPUT VOLTAGE RANGE, ALL: INPUEB
GC INPUT CUHRENT ANY ONEINPUT
POWER: DISSIPATION PER: FACK‘AGE-(PD):

For Ty = -550¢ to +100°C .

ForTp = +1009C. IG"HRgoCL‘

DEVICE DISSIPATION F*ERcmpur’[

FOR T4 = FULL PAcKME-‘FEHPEnA
OPERATING-TEMPERATURE RANGE (Ta)
STORAGE TEMPERATURE RANGE {Tgig)

n"

LEAD TEMPERATURE (DURING SOLDERINGY:

Atdistance /16 £ 1/32 inch (1.59 £ 0.79mm) from case for 108 max

RECOMMENDED OPERATING CONDITIONS

i l 5:V,10-V, and 15-V parametric ratings

} sYc SEMICONDUCTORES Y COMPONENTES

Features:
= Medium-Speed Operation — tp 4.
tpHL =60 ns (typ.)at Vpp =10V Voo
B 100% tested for quiescent currentat20V . lia
8 Maximum input current of 1 uA at 18 V over ®
full package-temperature range; 100 nA at <
;
G

18 V and 25°C
B Noise margin (full package-temperature
- range) =
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
@ Standardized, symmetrical output
characteristics

)
SRR
S

Vss

9zCS- 27400

CcDags18
FUNCTIONAL DIAGRAM

Meets’ all requirements of JEDEC Tentative
Sumrd No. 13B, “‘Standard Specifications
© for Dﬁscrlptlon of ‘B’ Series CMOS Devices”
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For maximum reliability, nominal operating conditions should be selected so that
oparation is always within the following ranges:

CHARACTERISTIC

Temperature: R angr

Supply-Voltagé Raﬂfw !*orTA Fu‘ll Package y

o

DYNAMIC ELECTRICAL cuAaAcrsmsncs at’ TA=25°C Input ,,4=20 ns,

and CL=50 pF. By 200 k2

‘&-‘ &3

kT

TEST CONﬁlTlDNS

tPHL. tPLH A

Transition Time, -
YTHL: tTLH

Input Capacitance, Cyy

Any Input

......................... 100mwW
.................................. ~559C to +1250C | 7
.................................. -859C to +150°C
Yss
.......... +2850C 92CS-27570
CD40828
FUNCTIONAL DIAGRAM
LIMITS
— UNITS
- :;_‘{ﬁ.‘- p i -
18 v &
ALL TYPES A = G
LIMITS ' .
UNITS e
TYP. | Max. e N R
125 250 i e S R
60 120 ns e B
45 90 o
100 200 : “‘i"”?'
50 100 ns . . _Cpao738
20 80 UNCTIONAL DIAGRAM
- 5 75 pF -
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} SY‘ SEMICONDUCTORES Y COMPONENTES

CD4073B, CD4081B, CD40828 Types

STATIC ELECTRICAL CHARACTERISTICS
) CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) 7
CHARACTER- UNITS iy
ISTIC - ) . z
sTic ] vo Vin |VOD +25 . Y R e
- W) (V) [ {v)| -B6 | —40 | +85 | +126 | Min. | Typ. | Max. a
Quiescent Device | * —- 05| 5 (0256 (035 ]| 75 751 - 001 025 g [
Current, —- Jop6f 0] os | os | 15 5| - [ootJos]| 2
tDD Max. T [0l 5] 1 1 0| 0| - Joom | 1" :
- 10201201 5 | 5 |150 [150 [ - | 002 | 5 [ IS
Output Low 94 | 05| 5 | 064|067 | 042 | 036 [0B1 | 1 N NPT VOLTAGE (Vg v =
(Sink) Current 05 |[o010] 10| 16 | 15 1.1 09 |13 | 26 -1 saes-awar
1oL Min. 15 0.15] 15 | 42 3 28 24 37 Y - Ff'gj‘.? — Typical voltage transfer characteristics.
Output High 46 | 05| 5 |-064]-061|-042]-036[-051 -1 - | mA
{Source] 25 (05| 5 | ~2 |18 |13 | —1.15|-16 | -32 | - “ueien rewpenatune (ry)- 25 :
Current,t ™95 [010] 10 [~16 |-15 | -1.1 | 098 |13 | -26 | - 1 [i" e
1gH Min. " . < SMTLAE
.1 .135 Joi5[-18 |42 4 | 28 | 24|34 ] =68 | — E o 2
" T - SuP
Onlx-tputLVoltl;ge: - 05} 5 0.05 - 0 0.05 ;‘ 25
ow-Level, DS TS i A - ™
VoL Méw. | 2.19) 10 ~a 0.08 0 1005 2100
o =7 1018] 15 - 0.05 - o Joos). = oV
Dutput Voltige: '~ 108 ]| B | 4.95 Jass | 5 | - g $1
" Sishslﬁyﬁ, 1~ |o0a106] 10 9.95 985 | 10 | - e T
ORI [ T =Jois] 15 14.95 1895 15 | - §
Input Low _ 05 [ - |5 ) 15 — - 1.5 e p-siiniin
Vottage, 1 = 10 - 3 — — 3 ) LOAD CAPACITANCE (| ) - pF
V'L Max‘ 20829271
. - | 15 4 - — 4 . .
T o ;i 5 5 i5 T — v Fig. 4 — Typical Pr_opagation delay time
nput Hig 5,45 — 5 - as a function of load capacitance.
Voltage, - . 18 | — | 10 7 7 — — .
ViH Min. IR — —
1.513.5 15 H " 1 [ Taewen TeweRk TS
Input Current - ° - ) 5
INMax. 0,18] 18 | *0.1 { 01 | #1 1 - j%i0 0.1 u»‘_\
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QUTPUT LOW (SINK) CURRENT (Lo} —mA

Voo
’ @ 151
N
HH +H
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- s LS
b
o ] it
s P P ° © [
"'L P :1 DRAIN-TO-SOURCE VOLTAGE (vpg)—V
"n——r I 92C5-2431BA3
F* n D—os«.m,m Fig. 5 — Typical output low [sink)
4 'n_r"‘ W " current characteristics.
L e B ..
[AMBIENY TEMPENATURE (Ta)=28°C
L
HALL INPUTS ARE 4 +H
PROTECTED BY vgs b 1
CMOS PROTECTION I
RETWORK ~
P2c8-29284 _‘5 1T
" - N ' — 1l
. - Fig.1 — Schematic diagram for CD40818 (1 of 4 identicsl gates). ze JBATE~ 70~ SOURCE VOLTAGE {vas)13v Tt
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) 92C3- 29268 mas, i
Fig. 2 — Logic diagram for CD4081B (1 of 4 identical gates). ° nnam—m-souncz VOLTAGE {Vpg)—V
. 208 2031981
Fig. 6 — Minimum output low (sink)
current characteristics.
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} SY‘ SEMICONDUCTORES Y COMPONENTES

CD4073B, CD4081B, CD4082B Types

Yoo DRAIN- TO- SOURCE VOLTAGE (Vipgl—v
® = oo -5 0
;—.—I AMBIENT TEMPERATURE (Ta1=25 *'cHIH-HHA RS
bbbt s L um:_.....‘ﬁ 1
3(“,* , GATE-TO-SOURCE VOLTAGE (Vgg)=-5v et s
LR D I H &
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by =] . » » HH ¥
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» VDD4 Vs
;_._I * ALL INPUTS ARE PROTECTED BY - 20s20m
" — CMOS PROTECTION NET WORK Fig. 8 — Typical output high (seurce)
4(10} '_n_I . 124 Yoo current characteristics.
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Fig. 7 — Schematic diagram for CD4DB28B (1 of 2 identical gates). i "?.3
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Fig. 10 — Minimum output high (source}
current characteristics.

IS 2RI AMBENT TEMPERATURE (Ty)=23°C

Fig. 9 — Logic diagram for CD40828 (1 of 2 idantical gates).
Vop

¥

o

asm
* I_l
e,

= VI
o
TRANSITION TIE (1T (T Rl—nS

I

LOAD CAPACITANCE (Cy )—»F

Ajree
[
| :j_o W05 - 24322
| L 916,10} Fig. 12 — Typical transition time as a
_] —H = J — function of load capacitance
Vpp an
e LI]
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OE 8] AMBIENT TEMPERATURE (Tal> 28°C [ =
O Vss » % g
*ALL INPUTS ARE PROTECTED BY | 2 \”.\ 4 -
CMOS PROTECTION NETWORK 3 16
< <GS
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Vsg sees-2vaes : . ‘.f”
I3
: T ) . ¥ 0 ?{‘2/ A2
Fig. 11 — Schematic disgram for CD40738B (1 of 3 identical gates). z 3 Z0 7
= ,’ /J
g ) v
2 ot s
104,12} g 1 o e =]
4 7 i e —
233 ’ 9(8,10) L4 I.l l ‘[ I
1 ] [+ 02 04

INPUT FREQUENCY (17) — RHz
22CS-2090%

sz 92cs-20289 Fig. 14 — Typical dynamic power dissi-
. X pation per gate as a function
Fig. 13 — Logic diagram for CD40738 (1 of 3 identical gates). of frequency.
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INPUTS

&

¥ss
9205~ 27401RI|

Fig. 15 — Quiascent device current test circuit.

;no
INPUTS
B |
Voo - NOTE:
\_@__ . MEASURE INPUTS
° SEQUENTIALLY,
vas -] Y0 BOTM Vpyp AND Vgs:
-—] CONNECT ALL UNUSED
i INPUTS TO EITHER
- 1 Vpp OR Vgy-
4 ves -

P205-27402
. Fig. 16 - Inpyt current test circuit.
Yoo
. INPUTS [ QUTPUTS
el
ViH
:\v—— t L

Vo (- =

S =

NOTE:
vss * TEST ANY COMBINATION
OF INPUTS

92CS-274410"

Fig. 17 — fnpur-vo)tage test circuit.

. TERMINAL ASSIGNMENTS

004081 B8

TOP VIEW

NC=NO CONNECTION
9209 -24037R2

CcD40828

2
3
a
-3
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7
T

OF VIEW

9205-24538

.CD40738

' #2€D4073B, CD40818,

} SY‘ SEMICONDUCTORES Y COMPONENTES

4-10
(0.102-0.254)

61-69.

I

56-64
(1.422-1.6286)

I

Chip dimensions and pad iayout
for CD40818.

(1.549-1.753)
92€5-35100

4-10
10.102-0.254

57-65
(1.448-1.651)

Chip dimensions and pad layout
for CD40B28. |

Dimensions in parentheses are in
millimeters and are derived from
the basic inch dimensions as in-
dicated. Grid graduations are in
mits (10— inch).

57-65
{I'448-1650) | secsmzazrs
59-67
(1.449-1. Ton
9205~ 29276

’ (0. 0. 0254)
Chip dimensions and pad Iayo ‘ (e 49 IG;OU

for CD4073B.
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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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