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CMOS Quad
AND/OR Select Gate

High-Voltage Types (20-Volt Rating)

8 CD4019B types consist of four
AND/OR select gate configurations, each
consisting of two 2-input AND gates driving
a single 2-input OR gate. Selection is ac-
complished by control bits K3 and Kp. In
addition to selection of either channel A or
channel B information, the control bits can
be applied simultaneously to accomplish
the logical A + B function.

The CD4019B types are supplied in 16-lead
hermetic  dual-in-line  ceramic  packages
(D and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline

CD4019B Types

Features:

8 Medium-speed operation . . . ..
etpyL = torH= 60 ns (typ.) at CL =50pF, VDD== wov
= Standardized, symmetrical output characteristics
B 100% tested for gquiescent current at 20 V
® 5-V, 10-V, and 15-V paramatric ratings
® Meets all requirements of JEDEC Tentative Standard
No. 138, “Standard Specifications for Description of ‘B’
Series CMOS Devices”
® Maximum input current of 1 yA at 18 V
over full package-temperature range; 100 Vsg
nA at 18 V and 259C o
® Noise margin (full package-temperature
range)= 1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
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FUNCTIONAL DIAGRAM

package (NSR suffix), and in chip form (H suffix). Apphcauons:
® AND-OR sslact gating
8 Shift-right/shift-left registers
MAXIMUM RATINGS, Absolute-Maximum Values: 8 True/complement selection
DC SUPPLY-VOLTAGE RANGE, (Vpp) ® AND/OR/Exclusive-OR salection
Voliages referencedtoVggTerminal) ............coooiiiiiiiiiiiiiiiiii i -0.5V to +20V
INPUT VOLTAGE RANGE, ALL INPUTS -0.5V e Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ... .o ittt e cnsiensaaniiannans +10mA
POWER DISSIPATION PER PACKAGE (Pp):
ForTa==850C 10 +1000C L. .\ttt ittt cr e et e e iee st e e raaeanaenanneaas 500mwW
ForTa=+1000CH0+125%C. ... .....ooiiiiiiiiiiiiiininnns Derate Linearity at 12mW/9C to 200mW TERMINAL DIAGRAM
DEVICE DISSIPATION PER OUTPUT TRANSISTOR Top View
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (AllPackage Types)...........vovvvunnnsn 100mwW
OPERATING-TEMPERATURE RANGE (TA) . ¢\ v ieeicneeteeaniteeeneinannes -559C to +1250C o e
STORAGE TEMPERATURE RANGE (Tgig) . . ..« oovvveeniiii i iiiinniiiiis -659C to +150°C :: ~—3 14— kb
LEAD TEMPERATURE (DURING SOLDERING): Az —14 I3 1— D424 Ka+BA Kb
. . pz —{5 12 p=— D3=ASKa+B3 Kb
At distance 1/16 £ 1/32inch (1.58 £ 0.79mm) from case for 108 Max .. ...........vevvnrennas « +2859C a —|s 11— p2es2xe+B2KE
Bl —7 10 |— Di=AiKa+BIKb
Vgg —d8 9P Ka

TRUTH TABLE
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Ka|Kb| An| Bn| Dn
slolal x!lq *eo @_{>,_ RECOMMENDED OPERATING CONDITIONS
1]o0]o|lx]o ‘;DD‘_': For maximum reliebitity, nominal operating
oft1lx}|11]1 M % conditions shoutd be sslected so that operation
oc|j]1jx|o]o * is always within the following ranges:
0|]O| X| X| O —_ e . :
A HEHE I ] {in. Max U
1l1]el1]1 *a4 @—‘—D CHARACTERISTIC [VDp|Min.|Max.|Uni
1]1]|1{0]1 : | o4 %3
LR ERILEA *B‘®_‘i—[>.:'. ; — ISuppty-Voltage Range
4, » I -r_- R -
X = Don’t Care *a3 B)— | | To3moRE  _(B) (For T = Full Package
I | Voo by e b3 Temperature Range) - |3 18|V
(R *a3 (3)— ’ mperature Range
o—4—A—1 *a2 (O —Oy
r y ry ¥*p2 @-—
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* e "
NETWORK *8 (D—
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Fig. 1—Logic diagram.
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STATIC ELECTRICAL CHARACTERISTICS

CD40198B Types

AMMENT TEMPERATURE (Taje #8°CH 1

HHH

H
N U .
CONDITHONS LIMITS AT INDICATED TEMPERATURES {0C) N B H
CHARAC- o ' 2 E-T0- SOUACE VOLTAGE (Vg1*18 v
8 2 HH
TERISTIC Vo Vin Voo \ +25 T| &
VI V) [{V) |55 [—40 |+85 |+125 |Min. | Typ. |[Max. | S H
Quiescent - 05| 5 1 1 30 30| - |o0.02 ‘1 g i Hie
Device - 0,10] 10 2 2| 60 60| — |002 2|l |5 eHHIEEE T
Current, Ipp| — 0,15] 15 4] 4] 120] 120 - {002 2 ERREE ARG
Max. - 020 20| 20/ 20| e00] 600{ — |oo4 | 20 ) 22aiiiE HHHEHH
) DRAIN-TO-SCGURCE VOLTAGE (Vpg) —V
°(“Sf°‘;‘) Low 04 |o0s| 5| oeal 061| 042| 036| os1| 1 _
[E) . . .
Current 05 [o10[10] 16] 15] 1] o8] 1.3] 26 — . Fia. 2~ Typical output low (sink ) current
'OL Min. 1.5 0,151 15 4.2 4 2.8 24 34| 6.8 - TR TEERATORE TTe)-25°C
Output High 4.6 05| 51-064]|-0.61]-042|-036{-081} _1 — |ma| |2
(Source} 25 05| 5| -2 —18] —1.3[-118] —16]-32 ~ K]
Current, 9.5 0,10| 10! -1.6] -1.5| -t.1}] -09| -1.3|—286 guz-"““ GATE - TO- SOURCE VOLTAGE (Vgg)*13 v 11 1H
IgH Min, 135 |05 15| —4.2| -a4| -2.8] -24| —34| 68 £ GEhhboe
Qutput Voltage: | — 05} 5 0.05 - ¢ |[0056 B s 2
Low-Level, - 0,10 10 0.05 - 005 g
Vo Max. _ — R
oL Max 015{ 15 0.05 0 |005 v | & el
Qutput Voltage:| — 0,5 5 495 4.95 5 - 8 iaisadisass
High-Level, - 0.10] 10 9.95 9.95] 10 - PRARCTO" SOURCE YOLTAGE VO8IV s sesem
VOH Min. - 0,15 15 14.95 14.95 15 - Fig. 3 — Minimum output low (sink) currant
h teristics.
Input Low 0545 — 5 15 _ B 15 characteristics.
ORAIN- TO-SOURCE VOLTAGE (Vpg)—!
Voltage, 1,9 -1 10 3 - - 3 . - i -3 o
(g esisazassainazazasy:
Vi Max. 16,135 — [ 15 4 - - 4 v AT h Nt Vo TaGE ey -svEFerEA L
Input High 0545 - | s 35 35| - - o
Voltage, 1,9 - 10 7 7 - — HHH E
ViH Min. 151350 - | 15 T 1nf - - H 8
e g
Input Current H =3
— - —5 M
'IN Max. 0,18| 18| 0.1 | x01 *1 +1 +10 0.1 |uA 4" H wi
£
3
BICH- J45T0R8
Fig. 4 — Typical output high (source) current
h. Laristics.
© JAMBIENT TEMPERATURE (T)=25°C characteristics
DRAIN-TO-SOURCE VOLTAGE {vosi—Y¥ - " AMBIENT TEMPERATURE [Ta )=25%C
AMBENT TE.'.".C".‘.T."."F: I;Tﬂ-zs‘c T e ; 'li _';
PP SN A S TEE E
3 |2 £,
A ¥
X - -
£ H oo 5 Y o
iov i S g 3 ouTaee Voo
5380241 o~ o suppLY el
25¢sagas! b At -,
1 1 g 2 élm 5 :
o8 E 8 V
i ST
5 EEFFHHH TR TR
LOAD CAPACITANCE (G )—pF LOAD CAPACITANCE {Cy}—pF
J2CS-M322 s 92CS5-29683

92C5-2432102
Fig. 5 — Minimum output high (source) current
characteristics.

Fig. 6 — Typical transition time as a function of
load capacitance.
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Fig. 7 — Propagation delay time as a function
of load capacitance.
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CD4019B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta= 259C, Input t,, ty =20 ns, Cy =50pF, [ P AMBIENT TEMPERATURE (Ta 1 25°C Z i e e
Ry =200 kQ A Hi !
2} — ; rt N 7 A
LIMITS =R, 5 gl
TEST s o 5‘7”2/ ot
CHARACTERISTIC CONDITIONS UNITS § " o _@.‘." ;/ 1, " T
. i A A ) S §
Voo Min. | Typ. | Max. % - ‘,‘,q"r_/_[_ );‘ s B +
— CLe50
. (V) € m; / T —— ct-as::- -+
. ' 5 - 150 300 § F i f
Propagation Delay Time; s 74 e
tPLH. tPHL 19 - 60 | 120 ns ALl ‘ !
16 - 50 100 1o I } 4
1 RIS |o’é o4 0%
5 - 100 200 INPUT FREQUENCY {1y} = kHE
gy . 92C3- 29084
Transition Time; 10 - 50 100 ns
tTHL 'TLH 15 — 40 80 Fig. 8 — Typical dynamic power dissipation
as & function of input frequency.
AIII A a:\d B — 5 7.5 pF
Input Capacitance, Cy nputs
K, and K
adn@ % - 10 | 15 oF
Inputs
800 uF Voo
@ [ . ] - o
— ¢ 1% T Voo INPUTS f : f
s 18 ol ° INPUTS | ouTPuTS INPULS |
b 3 14 |— Towr vss Vin - . ¥po - NOTE:
b— 4 13 ¥
L e b - IaCadibn SECUENTIALLY,
18 1" e Vi - = C Ve -] TO BOTH Vppy AND Vag:
117 o e - b -— COMMECT ALL UNUSED
[ 9 |— INPUTS TO EITHER
[— 1 NOTE: l Vpo OR Vgg-
I - Vss L?Tn‘r"u‘!r :MINATI(N Vss
e 92CS-2T441R) P2CL-2T402
Vss
92CS- TTAOLRI
Fig. 9 — Dynamic power dissipation Fig. 10 — Quiescent device Fig. 11 — Input voltage test circuit. Fig. 12 — Input current test circuit.
test circuit. currant test circuit,
TYPICAL APPLICATIONS
“B" REGISTER “A" REGISTER
““““““ 1 SHIFT
! LEET INPYT
|
|
1 cosg1am on o, | coe012m OB EQUIY) ‘ o
RIGHT
SELECT
(K}
SELECT
“B" REGISTER
SHIFT
RIGHT
ouTPYT
92C8-29888 . - . 9208-29087
Fig. 13 — AND/OR select gating. Fig. 14 — “Shift leftshift right” register.
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CD4019B Types

TYPICAL APPLICATIONS (CONT'D}

&

! (]
| TRUE
SELECT
__1: T K[']
I TRUTH TABLE
I
I k(-1 [e}]our
: ] 0 0
| ] 0 A
Bl [] 1 A0 B
) 1 A
92C5-29068

54 - 62
{1.372-1.575)

l

— I-_4-ID ’
(0.102-0.254) .
T-75 :
.905)

{1.702-1
92C5-36092

Dimensions and pad layout for CO40198H

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mifs (10—3 inch).
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92C8-29889

Fig. 16 — “True complement” selgctor.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265
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