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CMOS 8-Bit Priority
Encoder

High-Vaoltage Types (20-Volt Rating)

@ CD45328 consists of combination-
al logic that encodes the highest priority
input (D7-D0) to a 3-bit binary code. The
eight inputs, D7 through DO, each have an
assigned priority; D7 is the highest priority
and DO is the lowest. The priority encoder is
inhibited when the chip-enable input €| is
low. When E| is high, the binary representa-
tion of the highest-priority input appears on
output lines Q2-Q0, and the group select
tine GS is high to indicate that priority inputs
are present. The enable-out {Eg) is high
when no pnomy inputs are present. If any
one input is high, Eqy is low and alt cascaded
lower-order stages are disabled.

The CD4532B types are supplied in 16-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic

CD4532B Types

Features:
& Converts from 1 of 8 to binary
® Provides cascading feature to handle any number of input:
® Group select indicates one or more priority inputs
u Standardized, symmetrical output characteristics
m 100% tested for quiescent current at 20 V
B Maximum input current of 1 uA at 18 V
over full package temperature range;
100 nA at 18 V and 25°C
# Noise margin (full-package-temperature
range):
05VatVpp=5V
i5VvaVvpp=10V
15Vatvpp =15V
u 5-V, 10-V, and 15-V parametric ratings
® Meets all requirements of JEDEC Tentative
Standard No. 13B, "Standard Spacifications
for Description of ‘B’ Series CMOS Devices”
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RECOMMENDED OPERATING CONDITIONS

Applications:
| Priority encoder

For maximum reliability, nominal operating condi-
tions should be salected so that operation is slways
within the following ranges.

9205 caviHm

packages (E suffix), 16-lead small-outline ™ BinaryorB(.:Dmtf:odor(_kwboard encoding) Chiarscteristic Min, Max. Units
packages (M, M96, MT, and NSR suffixes), ® Floating paint arithmatic Supply Voltage
and 16-lead thin shrink small-outline Range (for Tp= 3 18 v
packages (PW and PWR suffixes). -T-::",:?c;aw:e}
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {Vpp)
Voltages referencedtoVgg Terminal) ..........cocoiviiiiiiniiniinnra.,.. -0.5V{o +20V
INPUT VOLTAGE RANGE, ALLINPUTS .......... vt rrrertaa e -0.58Vto Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT . ,........ i ieiseaicaiiaaas eeeeaaans +10mA ba —jie 6 Yoo
POWER DISSIPATION PER PACKAGE (Pp): B85 —2 18 |— Ep
FOr TA==550C10+1000C . .. euitiiienieitit it aenate e einiaeteennnn, 500mwW b 4 e
ForTA=+1009C10+1259C ......0v0cvvnnnnnn.. Derate Linearity at 12mW/0C to 200mW Er —|s 2 — :g
DEVICE DISSIPATION PER QOUTPUT TRANSISTOR 02 —8 = D
FOR Ta=FULL PACKAGE—TEMPERATUFIE RANGE (All Package Types).......... 100mwW v°' —7 10 [— 0O
OPERATING-TEMPERATURE RANGE (TA} -+« vuvverrerrinennanaeeneees -550C to +1250C e T
STORAGE TEMPERATURE RANGE (Tstg) «vvoveniieiiiniiiiiieint .-65°C to +1500C (TOP VIEW)
LEAD TEMPERATURE (DURING SOLDEHING) 22052430681
At distange. 1[1 6 1/32u1ch(;| 59* 0.79mm) from casefor10smax ............. +2650C TERMINAL ASSIGNMENT
B i ortee i eSS s st ANBIENT YERPERATIRE (355 TTTTTTTT eyl
« : 2! HH « B : e TENPERATLRE (Tal-25 ¢ LT
f HY + H ¢ |5H : i H GATE -T0-SOURCE VOLTRGE tVgs)+-8Y s :E
2 : -yo-lem'm. VOLTAGE (V113 ¥ L i i T H 3
g i R ity cate VoLrhot vggeisv T EH i
18 o b H T ; sas : LB
£ i : 5 -t HiB : : i £
H i : T hHHE : iH H el -i0 08
5 # '-'" . 'L --dodaf :-- 5 r : 111111 : HH T : v" = “J
s e i a -3
o ot s 2 s 2 3
A : : H : (R %
¥ D a :
} HHHH : H 111 |;| 158 AAES PN _: : ] HH 3
. DRAIN- TO-SOURGE VOLTAGE {vps)—V DRAI-TO- JOURCE VOLTAGE (Vps)—V

Fig. 1 — Typical ourp&r low f[sink} current
characteristics.

WS AR

Fig. 2 — Minimum output low (sink) current
characteristics.

characteristics.

WL 243TRY

Fig. 3 — Typical output high (source) current
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CD4532B Types

STATIC ELECTRICAL CHARACTERISTICS e e

AL ARPANSAEA A A A 1
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) sasiti’ o
CHARACTER- H i E
\STIC uNITS A"
Vo |Vin VoD +25 &
{v) (VI | (v)| -55 | —40 | +85 | +1256 | Min. | Typ. | Max. g ians o -]
Quiescent Device - 05| 5 5 5 150 | 150 - 004 | & H g
Current, — [ois] |10 [0 1300 |30 | - |o04 10 | g
10D Max. — lo5] 5] 20 |20 | 600 | 600 | - |oo0s| 20] “ T od
-~ |o20] 20 [100 {100 [3000 |3000 | - | 0.08 | 100 2
Output Low 0.4 o5 5 | 064|061 | 042 | 0.36 | 0.51 1 - H
(Sink) Current 05 [010] 10} 16 | 15 | 11 09 | 13 | 26 - )
loL Min. 15 10,15] 15| 42 | 4 | 28 | 24 | 34 | 68 | - Fig. 4 — Minimum output high (sourcel current
Output High 46 |o0s5]| 5 |-064/-061]-042]-036]-051] -1 - | mA - characteristics.
{Source) 2.5 051 65| -2 |—18]-13]-118]-16} -32] -
Current, 95 [010] 10 [—16|-156 | —1.1 |09 [-1.3 | —26 | -
IoH Min. T AMBIENT T (Ta)=28C
135 |015] 15 |-42 | -4 | —28 | -24 |-34 | 68 | - ] L}, Auercur TewrERATURE 41,
Output Voltage: - 05 | 5 0.05 - 0 0.05 15 : 31322 :*i* H
A . HHH H e fresbfts
Low-Level, — [o.0] 10 0.05 Z 0 |o005 £ IEEI AL
VoL Max. g | ] i1 h
- |oe15] 15 0.05 - o Joos] £ i HH HiHE
Qutput Voltage: - 05| & 4.95 4,95 5 - L ! o3 H:: H
High-Level, — joto[1w0 ] 995 995 | 10 | - 5 TyEsEes sassathat
VOH Min. — 1015| 15 14.95 1495 15 | - g
Input Low 0545 ~ | 5 1 — [ = [ ; ; i
Vohage |18 [ -0 25 - | = 13 T
ILVax- H6135] - | 15 3 — | = a1, aRaE L L I T
SUPPLY VOLTASE (Vippl—V
X 5. 4. — ] _ — ) 9200 - 26362
Input High 05.45 5 4 35 Fig. 5 — Typical propagation delay {Dn to Om/}
Voltage, 1.9 - | 10 75 7 — — v, supply voltage.
VIHMin." T15135] - | 15 12 n | — —
Input C t )
s 018f 18 |01 |00 | «1 |t [ - [x107%| 00 ] wA A T T
FHTL
*One input is tested at a time; other inputs should be at Vpp or Vgg. For testing all inputs at Vi and Vi levels, ; ;
use 20%/80% Vpp. ]
- ’“\'.u LT
DYNAMIC ELECTRICAL CHARACTERISTICS at T4=26°C; Cy =50 pF, iy et e ™
Input t,tg= 20 ns, R =200 K2 ssidiifISIEEIRIENISCRMARRZRISY
TESTCONDITIONS | = e e e
CHARACTERISTIC Vpp UNITS SR e L
VOLTS TYP. [MAX. LOAD CAPAEINANCE (CLI™W saes-zenas
- ' Fig. 6 — Typical propagation delay (E} to GS, E;t0 EQl
Propagation Delay Time tp. tpLH 5 110 | 220 vs. Joad capacitance.
E| to EQ, E} to GS 10 56 | 110
15 45 | 85
— - T  (Tale B9°C
5 170 | 340 I'
Es to Qm, Dn to GS : 10 85 | 170 ‘ns [ i
. ' I e e
15 65 125 2 o AT \
5 220 | 440 ! P
Dn to Qu 10 110 | 220 % L
15 85 | 160, § T H _;""ﬁ
5 : 100} 200 . 5 HH H
Transition Time typ . tTLH 10 .50 | 100 ns z i
) 5. = a0 | 80 S, S e e e W™ ™% 0o
- - LOAD CAPACITANCE (CL)— pF 8C-26364
Input Capacitance Cypy Any Input 5 75 pF Fig. 7 — Typical propagation delsy (Dn to Qm)

vs. load capacitanca.
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CD45328B Types

®

Yop

vss

B2CL~ 28I6IRE

*ALL INPUTS PROTECTED BY
CMOS PROTECTION NETWORK

Fig. 8 — CD4532 logic diagram.

AMBIENT TEMPERATURE (T,)v28°C &
l EL 3

TRANSITION TIME (1yy ty yl—ns

LOAD CAPACITANCE {C) )—pF 9205-24522 ~

Fig.9 — Typical transition time vs.
load capacitance.

{0° | AMBIENT TEMPERATURE (Tq)=23°C
%
| ot
a =
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Fig. 10 — Typical gynsmic power dissipation
vs. freguency.

(tp, ty=20ma}

te °‘
100,
TRUTH TABLE = S
‘ Input Output Fig.11 — Dynamic power dissipation
el D7|o6| D5 | pa[p3foz[D1 b0 { as]a2[ar{a]eEp test circuit.
o[ x x| x| xT x| x[ x [ x 0| o of o o
tr|lo]lo|loflo|octo ol o o | o o o} 1 .
1| x| x| x| x| x| x1x 1 1 1 1 0 r
1ol 1 x| x| x| x| x}|x 1 1 11 0] o ™ eurs
1ol o T x| x| x| x| x 1 1 o| 1 0 s
tftolof| ot x] x X1 X 1 1 o]l ol o
1]o 0 o o} 1 X X | X 1 0 1 1 0
t{o]Joflo]olo 1 x | x 1 0 1 o] o
1{o]o|lo|lo|o]o 1| x 1 0 0| 1 )
1o o o|lo|o| o 0| 1 1 0 o| o] o A
X = Don’t Care Logic 1 = High Logic 0= Low
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Fig.12 — Quiescent device current test circuit.
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T
INPUTS _O.UTPUTS
Vin = -
:»-— =] e *
Vie o] B N
< =
NOTE:
‘ TEST ANY ONE INPUT,
Vs§ WITH OTHER INPUTS AT
Vpp OR Vsg
$2C8- Z7400M

Fig. 13 — Input voltage test circuit.

INPUTS
NOTE

MEASURE INPUTS
SEQUENTIALLY,

TO BOTH Vg AND Vgg-
CONNECT ALL UNUSED
INPUTS TO EITHER

l, Vo OF Veg-

Ysg

ttt

s208- 21402

Fig. 14 — Input current test circuit.

CD4532B Types
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APPLICATIONS
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==l |
69-77
(1.753-1956)

0— v
I__ 4-10
10.102-0-254)
72-80
11.829-2.032)

92C5-26337R1

Dil ions in pa h are in millimeaters and are
derived from the basic inch dimensions as indicated.
Grid graduations are in mils {10~ inch).

D ions and pad layout for CD4532BH.
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Fig. 15 — 16-level priority encoder.
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TRUTH TABLE
Input Qutput
po|lps|p7|D6|Ds|Da|D3|D2[D1|DO |GS{Q3 [a2"'{a1"|Q0’
1 X X X X X X X X | X 0 1 0 0 1
0 1 XX | X X| X} X x| X [1] 1 Q ] 0
0 0 1 X X X X X X X 1 /] 1 1 1
[1] 4] 0 1 X X X X Xt X 1 0 1 1 V]
0] 0 0 0 1 X|x]x X1 X 110 1 0 1
0 Y] 0 ] [\] 1 X | X X X 1 0 1 [+ 0
4] [1] 0 V] o 0 1 X X1 Xx 1 0 0 1 1
0 ] ] 1] 0 1} 0 1 X| X 1 0 o 1 0
0 0 0 0 0 0 0 0 1 X 1 0 o o0 1
L] L] 0 0 0 0 0 [} 0 3 1 1] ¢ |0 0
X = Don’t Care Logic 1= High Logic 0 = Low
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Fig.16 — 0-to-9 keyboard encoder.




J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

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

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A MIN 0.745 | 0.745 | 0.850 | 0.940
e e T e T e T e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,10) & VARIATION AA BB AC AD

uLuJLuJLuJLUJLUJLUJLJ

1
+‘ L, 0,070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ,
—» # 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0,76) 0.300 (7,62)

\ X 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-—-\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

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

| -] 0.010(0,25) W

14/18 PIN ONLY A
\ / 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

& Falls within JEDEC MS-001, except 18 and 20 pin minimum body Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G*)

PLASTIC SMALL-OUTLINE PACKAGE

8 PINS SHOWN
0.050 (1,27) 4,‘ ’« —b‘ ’47 % 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Gage Plane _+_

o UL

v

0.010 (0,25)

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

=)

Seating Plane

L 0.069 (1,75) MAX 0,004 0.10) ™ | 0.004 (0,10)
PINS **
8 14 16
DIM
0197 | 0344 | 0394
A MAX (5.00) | (8,75) | (10,00)
0189 | 0337 | 0.386
A MIN 480) | (855 | (9,80)

4040047/E 09/01

NOTES: A.
This drawing is subject to change

COow

Falls within JEDEC MS-012

All linear dimensions are in inches (millimeters).

without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).

b TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

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

Falls within JEDEC MO-153

{‘ TEXAS
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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.

Tl 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 patentright,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI 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.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated
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