C0S/MO0S
INTEGRATED 4532 B
CIRCUIT

8-BIT PRIORITY ENCODER

CONVERTS FROM 1 OF 8 TO BINARY

PROVIDES CASCADING FEATURE TO HANDLE ANY NUMBER OF INPUTS

GROUP SELECT INDICATES ONE OR MORE PRIORITY INPUTS

QUIESCENT CURRENT SPECIFIED TO 20V FOR HCC DEVICE

STANDARDIZED SYMMETRICAL OUTPUT CHARACTERISTICS

5V, 10V, AND 15V PARAMETRIC RATINGS

INPUT CURRENT OF 100 nA AT 18V AND 25°C FOR HCC DEVICE

100% TESTED FOR QUIESCENT CURRENT

MEETS ALL REQUIREMENTS OF JEDEC TENTATIVE STANDARD No. 13A, “STANDARD
SPECIFICATIONS FOR DESCRIPTION OF “B* SERIES CMOS DEVICES"

The HCC 4532B (extended temperature range) and HCF 4532B (intermediate temperature range) are
monolithic integrated circuit, available in 16-lead dual in-line plastic or ceramic package, ceramic flat
package and plastic micropackage.

The HCC/HCF 4532 consists of combinational logic that encodes the highest priority input (D7-DO0) 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 E, is low.
When E, is high, the binary representation 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 enable~out (Eo) is
high when no priority inputs are present. If any one input is high, E5 is low and all cascaded lower-
order stages are disabled.

— )

ABSOLUTE MAXIMUM RATINGS o . / /<
Voo © Supply voltage: HCC types -05t0 20 \Y
HCF types -05t0 18 \
Vi Input voltage -0.5to Vpp +0.5 \
I DC input current (any one input) 10 mA
Piot Total power dissipation {per package) 200 mw

Dissipation per output transistor

for Top= full package-temperature range 100 mw
Top Operating temperature: HCC types -55 to 125 °C
HCF types -40to 85 °C
Tetg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin volitage

ORDERING NUMBERS:

HCC 4532 BD for dual in-line ceramic package

HCC 4532 BF for dual in-line ceramic package, frit seal
HCC 4532 BK for ceramic flat package

HCF 4532 BE for dual in-line plastic package

HCF 4532 BF for dual in-line ceramic package, frit seal
HCF 4532 BM for plastic micropackage
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MECHANICAL DATA (dimensions in mm})

Dual in-line ceramic package
for HCC 4532 BD

Dual in-tine ceramic package
for HCC/HCF 4532 BF

Dual in~tine plastic package
for HCF 4532 BE
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Ceramic flat package for Plastic micropackage for
HCC 4532 BK HCF 4532 BM
CONNECTION DIAGRAM FUNCTIONAL DIAGRAM
o Jr 18] Voo
os 2 |5] £ D7 = F— F—az2
o6 {|s W] s | ENCODER [~ Q)
! PRIORITY ;
o7 e nf o3 SELECT — qo
g s K 00 ]
az (e " ] o1 DEO
ar ﬂv 10[] oo ::Do s
Vs [5 9P o EI#LD_S;u
S 124R '”( ,\‘
RECOMMENDED OPERATING CONDITIONS ’
Voo Supply voltage: HCC types 3to 18
HCF types 3to 15
Vi Input voltage 0to Vpp
Top Operating temperature: HCC types -556 to 125 °
HCF types -40to 85 °

460

oo<<L




LOGIC DIAGRAM

TRUTH TABLE

o1 @——‘—Do—i

0 @y Do >

03 (@3 D@

L

oD

=iy

05 (2

06 (3>

07 (&

=10

PIN 8:=vgg
PIN 16 =V¥pp

>

4> oe

ALL INPUTS PROTECTED BY COS/MOS
PROTECTION NETWORK

3

2249

Input Output

E) D7 D6 D5 D4 D3 D2 D1 Do GS Q2 a1 Qo Eo
0 X X X X X X X X 0 0 0 0 o}
1 o] 0 0 0 0 o] 0 0] 0 0 0 0

1 x |ox x| x| ox [ x| x 1 1 L I A
1 0 1 X X X X X X 1 1 1 0 0
1 0 9] 1 X X X X X 1 1 0 1 0
1 0 0 0 1 X X X X 1 1 [0} 0 o]
1 0 0 0 ¢ 1 X X X 1 0 1 1 0
1 0 Q 0 0 0 1 X X 1 0 1 0 0
1 0 0 0 0 0 0 1 X 1 0 0 1 0
1 0 0 o 0 o o} 0] 1 1 0 [¢] 0 0
X - Don't Care Logic 1 = High Logic 0= Low

461




-

¥

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test conditions Values
Parameter v, Vo ol |vop TLow® 25°C THigh* Unit
Vi v} wA) | (V) ["Min. [Max. [ Min Typ. | Max. | Min. [Max,
I &Llrire(esrffn' hee o/ 5 5 5 0.04 5 150
types | 0710 10 10 004 10 300
0/15 15 20 004 20 600
0/20 20 100 0.08 | 100 3000 ]| wA
0/ 5 5 20 004 | 20 150
:,f,is 0/10 10 40 0.04 | 40 300
0/15 15 80 004 | 80 600
Von Qutput high 0/ 5 <1 5 495 4.95 4 95
voltage 0/10 <1 ] 10| 9.95 9.95 9.95 v
0/15 <1 ] 15 [14.95 14.95 14.95
VoL Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 ] 10 0.05 0.05 005} Vv
15/0 <1 |15 0.05 0.05 0.05
Viq  Input high 05/45 | <1 5| 35 35 35
voltage 1/9 <1 |10 7 7 7 v
15/135| <1 | 15 | 11 11 11
Vi Inputiow 45/05 | <1 5 15 15 15
voltage 91 | <1 | 10 3 3 3 | v
135/15| <1 | 18 4 a4 4
loy  Output 0/ 5 25 5 -2 -16 | -3.2 -1.15
S‘Tr\;eem Hee | o/ B 4.6 5 |-0.64 -051] -1 -0.36
types | g/10 9.5 10 [-1.6 -1.3 | -2.6 -0.9
0/15 | 135 15 |42 34 | -68 2.4
o/ 5 25 5 |-1.53 ~136] -3.2 11 mA
HCE [0/ 5 48 5 [-0.52 -0.44| -1 -0.36
types | g/10 95 10 [-1.3 1.1 [ -26 -0.9
0/15 | 135 15 [-3.6 -3.0 | -6.8 2.4
loL  Output o/ 5 0.4 5 | 0.64 051 1 0.36
sink neC [0 | o5 0[16 13 [ 28 0.9
current ypes
0/15 1.5 15 | 4.2 34 | 68 2.4
P 04 5 | 0.52 0.44| 1 0.36 mA
types | 0/10 0.5 10 ] 1.3 * 1.1 | 26 0.9
0/15 1.5 15 | 36 30 | 68 2.4
iHe i et e, | ons ‘ 18 £0.1 £107% | 0.1 1
current HCF 1 o118 Any nput 15 0.3 €107%| +0.3 1 wA
types : ) - e _
C, Input capacitance Any input 5 7.5 pF

* Tiow =- 55°C for HCC device: ~40°C for HCF device.
* Tigh = +125°C for HCC device: +85°C for HCF device.
The Noise Margin for both ‘1’ and *'0"" ievel is:

1V min, with Vpp= 5V
2V min, with Vo= 10V
2.5V min. with Vpp= 15V
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DYNAMIC ELECTRICAL CHARACTERISTICS

typical temperature coefficient for all Vpp values is 0,3%/°C, all input rise and fall times = 20 ns)

(Tamp= 25°C, C_= 50 pF, R, = 200 kg,

Tast conditions Values
Parameter Unit
Vpp (V) | Min. | Typ. | Max.
tp_H, Propagation deiay time 5 110 220
tpHL (E| to Eg, E, to GS) 10 55 110 ns
15 45 85
tpL Propagation delay time 5 170 340
tpHL (E| to Qm, Dn to GS) 10 85 170 ns
15 65 125
tpLH-, Propagation delay time 5 220 440
teHL  (Dnto Q) 10 110 | 220 | ns
15 85 160
trLH,  Transition time 5 100 200
tTHL 10 50 | 100 | ns
15 40 80
TEST CIRCUITS
Input leakage current Noise immunity
Yoo Voo
v I T
L INPUTS OUTPUTS
o Vin pa— -
SS ° .
S — ~—f
YiL . — -
NOTE
TEST ANY ONE INPUT 1
WITH OTHER INPUTS
@ AT Vpp OR Nsg Vss 5-1993/4
Vsg $-19921
Quiescent device current Dynamic power dissipation
vpo Yoo
T e
Yoo 3
INPUTS Peduocy —dc, HBC-HBFWO2A |5
* (t .ty = 20ns)
VoD -] DECODED_QUTPUTS. s
:\—@—» -~ LR —-—
Vss -t VOO ol ... __ .
DI R O A YL
NOTE:MEASURE INPUTS ®lvo  Heo-HoFusRB  an[ |
SEQUENTIALLY. TO BOTH
Vpp AND Vg5 CONNECT s-1994n  _%s o os oot &
ALL UNUSED INPUTS TO Vos DI -
EITHER Vpp OR Vsg L e
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HCC/HCF 4532B

Minimum output low (sink) Typical output high (source) Minimum output high{source) -
current characteristics current characteristics current characteristics i
6-237 o ' 6-2238, o 62339 .
ot TT1 I e 1 “tom T -
(ma) Tamp = 25°C () ~L¥Gs = -5Y (A Vg = - 5V
. i 1 Iz x|5vr \
— += 10 s \
10 + A\N :
1 _ A\ \‘ Z
8 Y [ V] _
T N -0V :
+ N -
6 /,/ ‘ 20 : N o NC :
. 7 N 1] \\ :
4 :
sy Lol TS
2 - ' [ ITamp=257C L Tymb=25°C { -15v
T 30 -1 15
|| [ P TT J 1T -
0 2 4 6 8 0 1 Yps (V) 1 5 0 “Vps (V) o s © -Vps (V) =
Typical output low (sink) Typical propagation delay Typical propagation delay
current characteristics (Dn to Qm) vs. supply (E| to GS, E, to Eg) vs. load
voltage capacitance
oo s o200 .
lo [T] I ] e DT T T T T T T oL TITT :
- Tamb = 25°C Vos =15V} :::5 ! 1 JfT‘L ﬁ,,lw.mi?zé'c L. F:SL) ] mp o :
i [ : Vi€ = 50pF 160 ! -
% 800 -4+ 1T E
/’1 1] i RREEN 140 Voo =5V 4
2 I | B i E
I/ Y : { 4 120 T p
16 4 400 \ by - 100 I B
£ d [
[ 7 ! 80 ) =
12 s \Y ; hov — =
+ et =
] A 200 ® Eet T B
! = ,
A SNRgEEdESEaE © = [ :
“ 7 . [ i T 20 =
7 1 i 1 i [ 1
0 2 4 8 8 0 n vos(¥) o s 0 ® Vo V) 0 02 30 40 S0 60 70 80 C(pF) G
Typical propagation delay Typical transition time vs. Typical dynamic power dis-  *
(Dn to @Qm) vs. load capaci- load capacitance sipation vs. frequency :
tance - 521007 :
thn 11 e (T T I T LI T T T T T L] k
toe LYl true i EELR S IR I I E
o) (ns) 7‘—! AR DR I:, % .
o (I 111171 [N
T T T T
%0 I
140 ]
Yoo =5V ] 120 !
200 100 ;
pert 4
13 - P
0 | T
o— 60 ]‘
Wo o= _ISV w T = -
20 T
T
0 10 20 30 40 50 60 70 BC C (pF) o MW 20 0 40 S 6 70 80 C (pF) -

464




HCC/HCF 45328

APPLICATIONS

16-level priority encoder

0-to-9 keyboard encoder

HCC-HCF45328
€ — &, as P Q3
R 1/4HCC -HCF
HBC - HBF 40718
H | azf8 _HBC_HBF 40T 40718
N ! D9 ‘
! ! , [ o8 Q3
! e Q) 3 ——
I . e— S
[T ) —~MQ
I a0 1
Coal | s
. I .
pe L 1o Eofls . ‘ 116 HCC-HCF 40698
g Q2 HCC -HCF 45328
' 3 GS
| 07 —— o7
8 :
t " ) | o2fb————a2
ar |
E ssfis I s
4 |
07 ; 07 a Qr
! 3 Q2
! 2zl .
| . : Qo
. o ao D0 —— 00 Q0
| ' 14 HCC - HCF
ro13 <2257 40718
BT a0 -
ST
oo L1900 £ofis £o
5-2251
Input Output
D9|D8|D7|D6|D5[D4[D3[D2][ DV DO [GS[03 [az [a1 [ao
x| x x| x x| x| x!xIx[olvio]o |
ol x| xixtxix{xix|x|oltvlto]o|o
0l o 1 I x x| x x| x| x| x 1 te "5 1
oo o | x P xix x| xixyitol |1 lo
¢} 0 Q 0 1 X X X X X 1 U 1 b 1
oloJo ool s lx] x| xIx|1]lol1]o o
0 1 o} 4] 0 0 1 X X X 1 0 0 1 1
olo|lololojololr | x| x| 1lo]o]r o
0 0 0 QO 0 0 0 8] 1 x 1 4] 4] [ 1
0 0 Q 0 0 o] 0 O 0 1 1 L 8} 0 0 8]
X = Don't Care Logic 1 = High Logic 0 = Low

465




APPLICATIONS (continued)

DIGITAL TO ANALOG CONVERSION :
VDP Vss ;
S - \ ] :

RESET CLOCK ENABLE

1/2 HBC -HBF 45208 1/2 HBC -HBF 45208

Q1 Q2 Q3 Q4

2 |8 |
00 O D2 D3 D& D5 06 07
¥opb - HE] HBC ~HBF 4532 8
Q2 Q Q0 8-BIT WORD TO BE CONVERTED
g
7 5 4 3 2 1 0

6 -
S —'

— . Bh HBC-HBF 40518
9

3

OMMON OUT/IN :
R

ANALOG QUTPUT
C

$-2253 I
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