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CMOS 8-Bit Priority
Encoder

High-Veltage Types (20-Volt Rating)

W CD45328 consists of combination:
al logic that encodes the highest priority
input (D7-DO) 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 Ej 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
line GS is high to indicate that priority inputs
are present. The enabfe-out {Ep) is high
when no priority inputs are present. If any
one input is high, Eq is low and alt cascaded
lower-order stages are disabted.

The CD4532B 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
package (NSR suffix), and in chip form (H
suffix).

CD4532B Types

Features:
& Converts from 1 of 8 to binary

8 Provides cascading feature to handle any number of input:
u Group select indicates one or more priofity inputs
u Standardized, symmetrical output characteristics

= 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):
0.5Vatvpp=5V
15VatVpp=10V
1.5Vatvpp=15V
u §-V, 10-V, and 15-V parametric ratings
® Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

| Priority encodar
® Binary or BCD encoder (keyboard encoding)
# Floating point arithmetic

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (VpD)

Voltages referencedte Vgg Terminal) ..........cociiivininniininnrrnn... -0.5Vto +20V
INPUT VOLTAGE RANGE,ALLINPUTS .........c0civivinnann. vuerees =0.5Vt0 Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT .......... N Ceeeieanaea, +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA=-550Ct0+1000C .. ....ciiiirerennnnnnnnnnns A, 500mwW

ForTA=+100°Ct04+1259C ......iv0ueennnnen.. Derate Lineanty at 12mW/0C to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta=FULL PACKAGE—TEMPERATURE RANGE (All Package Types).......... 100mwW
OPERATING-TEMPERATURE RANGE L -550C 10 +1259C
STORAGE TEMPERATURE RANGE (Tstg) «veoreniieiiii i .-659C to +1500C
LEAD TEMPERATURE (DURING SOLDEF!ING)

At distance 1/16 = 1[3%0@1:;!1 (;I 59 * 0.79mm) from casefor10smax ....... feaes +2659C

o7
ENCOOER (— 01

PRICAITY
SELECT

3205 26360

FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating condj-
tions should be selected so that operation is always
within the following ranges.
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Fig. T — Typical ourput Iow {sink} current
characteristics.
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Fig. 2 —~ Minimum output low (sink) current
characteristics.
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Fig. 3 — Typical output high (sourcel current
characteristics.
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CD4532B Types

-T0- 1) -
STATIC ELECTRICAL CHARACTERISTICS N g o

i
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) T !
CHARACTER- UNITS T 8
ISTIC F
vo |Vvin VoD 25 &
) vy l(v)| 55 | —40 | +85 | +125 | Min. | Typ. | Max. isM 602 2o ]
Quiescent Device - 05 5 5 5 150 | 150 - 0.04 5 3] ]
Current, - 0,10| 10 { 10 10 300 | 300 | - 004 | 10 A 5
10D Max. — |05 15 20 |20 |600 |600| - |ooa | 20| e nd
-~ |o20] 20 T100 {100 [3000 |3000| - | 0.08 | 100 H
Output Low 0.4 o5| 5 | 064 [061 | 042 | 0.36 | 0.5 1 - 3
(Sink) Current 0.5 0,10| 10| 186 | 15 1.1 09 | 1.3 26 - '
lo Min. 1.5 0,15] 15 | 4.2 4 2.8 24 | 34 6.8 - Fig. 4 — Minimum output high (source) current
Output High 46 | 05| 5 |-064|-061]-042-036[]-051] -1 - | mA . characteristis.
{Source) 26 |05 5 | -2 |[-18] 13 [-1a8]-16] 32 ] -
C‘:"e“:"“" 95 [010[ 10 [-16 |-156 | 1.1 | 08 |-13 | <26 | -
OH TR 135 |05 16 | 421 -4 |28 | 24|34 68| - [T, sy TEwreniTune (10 257
Output Voltage: - 05| 5 0.08 - o |o0o0s ~ §12se s
Low-Level, —_ o0 10 0.05 — | o Joos 2 iElits ittt
VoL Max. - i { 2 o
- |o15] 15 0.05 - o Joos] | i HH T
Qutput Voltage: - 05| & 4.95 4.95 5 - ! s H:: .
High-Level, - |o10] 10 9.95 995 | 10 | - ST
VOH Min. — 1o1s] 15 14.95 95| 15 | -
Input Low 05,45 -~ 5 1 - - 1.5 - H
Vomage o+ [ 18 [ -0 25 - | = [3 T
L 1976135 - | 15 3 - =11, +05, .
. SUPPLY VOL - s203-26302
Input High 05.45) - | S 4 3s Fig. 5 — Tyvical propagetion delay {Dn to Qm)
Voltage, 1,9 - |10 75 7 — — va. supply voltsge.
Vin Min." Tyg 935 — | 15 12 n| — | -
] t
nﬁ:::;::en 0,18] 18 | 0.1 | #0.1 ] +3 - J#10-%] 201 (A AMSIENT T nn-g}a‘: ﬁ? T ;i_i_
i s n
*One input is tested at a tims; other inputs should be at Vpp or Vgg. For testing all inputs at Vy_and Vi levels, as:
use 20%/80% VDD' : i
. 55 |:ov e .
DYNAMIC ELECTRICAL CHARACTERISTICS at T4=256°C; C =50 pF, By yos e t
Input t,,t¢= 20 ns, R =200 K§2 P ovEEHEEH
- TESTCONDITIONS | | e o T
CHARACTERISTIC VpDp UNITS o
VOLTS TYP. [MAX. 14D CAPALTANCE (€L 0 szca-zeses
- - Fig. 6 — Typical propagation delay (E; to GS, Ejto Eg)
Propagation Delay Time tPHL- tPLH 5 110 | 220 vs. foad capacitance.
E| to EQ. E¢ to GS 10 56 | 110
15 45 | 85
— - T L (Ta)e 19T
5 170 | 340 I'
E to Qm, Dn to GS : 10 85 | 170 ‘ns ) 1
. - : < ¥ I * T
15 65 125 g i e \
5 220 | 440 1
Dn 1o Om 10 110 | 220 1 i
15 85 | 160, § T A
5 - - 1100} 200 5
Transition Time ty . tTLH 10 .50 | 100 ns z : 1
' 15 : a0 | 80 R e %0 - w % %o
- LOAD CAPACITANCE (CL)— pF orcs-26384
Input Capacitance Cyp Any Input 5 15 pF Fig. 7 — Typical propagation delay (Dn to Om/

vs. /oad capacitance,
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CD45328B Types
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Fig. 8 — CD4532 logic diagram.
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LOAD cAPm:]ﬂm:: ) 1—pF 320524322
Fig.9 — Typical transition time vs.
load capacitance.
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"ALL INPUTS PROTECTED BY
£MOS PROTECTION NETWORK
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Fig. 10 — Typicel-gynsmic power dissipation
B2CL~2836IK! V5. fmﬂ,‘y_

(trotg=20m) |

te °‘
100.
TRUTH TABLE o —
Input . Qutput Fig.11 — Pynamic pover dissipation
gl p7|obe|ps|ova]o3afoz]op1 [oo as{a|a1{a| Ep test circuit.
o X[ x| x| x| x| x x | X 0 ) o]l ol o
1] o 0 ol o | o o 010 0 o | ofo 1 .
T | x| x| x | x| x| x| x NN ERERE f”
1 o] 1 X1 x| x| x| x| x 1 1 1|1 of o O eurs
1 0 o 1 X X X X X 1 1 0 1 0 ves
1}o 0 o 1t X | x X | x 1 1 ol o 0
1] o0 0 0 0|1 X X | x 1 o 1 1 0
1| o o o| o] o 1 x | x 1 0 1 0 0
11 o0 0 o|Jof|lo] o 1 | x 1 0 o] 1 0
1] o0] o o|lo|o| o o | 1 1 0 c|l o o A
X = Don‘t Care Logic 1 = High Logic 0= Low s
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Fig. 12 — Quiescent device current rest circuit.
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NOTE:
! TEST ANY ONE INPUT,
Vgg WITH OTHER INPUTS AT
OR Vg

Voo

22C3-~ 27400M

Fig. 13 — Input voltage test circuit.
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MEASURE INPUTS
SEQUENTIALLY,

TQ BOTH Vg AND Veg-
CONNECT ALL UNUSED
INPUTS TO EITHER
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Fig. 14 — Input current test circuit.
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are in millimeters and are

derived from the besic inch dimensions as indicated.
Grid graduations are in mils (107 inch).
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CD45328B Types

- APPLICATIONS
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Fig. 15 — 16-level priority encoder.
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TRUTH TABLE
Input Qutput
D9|D8|D7 |D6|D5| D4 pD3|D2f{p1jDO|GS{Q3'|a2'{al |0’
1 X X X X X | X X x| x 0 1 0 0 1
0 1 XIX X XXX x| X 0 1 1} 0 0
0 0 1 X X X | X X X| X ] ] 1 1 1
ofofo v {x] xix|xIxfx|tlao]r |1 |0
.0 0 0 0 1 X| XX X X 1t0 1 0 1
0 0 0 0 '] 1 X | X X1 X 1 0 1 0 Q0
0 0 0 0 o 6| X X 1{.x 1 0 0 1 1]
0 0 /] /] 0 olo 1 X | X 1 Q 1] 1 0
0 0 0 /] 0 oo 0 1 X 1 [} 0 1] 1
L] L] 0 L] 0 [ I 0 0 1 1 1] o]0 0
X = Don’t Care Logic 1 = High Logic 0 = Low
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Fig. 16 — 0-to-9 keyboard encoder.
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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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