SN54HC147, SN54HC148
SN74HC147, SN74HC148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS
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'HC147 SN54HC147 . . . J PACKAGE
SN74HC147 . . . N PACKAGE
® Encodes 10-Line Decimal to 4-Line BCD {TOP VIEW)
® Applications Include: AE; Urefvee
Keyboard Encoding :E : :i%gc
Range Selection 70 1303
'HC148 8ds 1202
cs n[n
® Encodes 8 Data Lines to 3-Line Binary s[G7 1w[J9e
{Octal) ono[Qs 9JA 2

® Applications Include:
N-Bit Encoding SN54HC147 . . . FK PACKAGE

HCMOS Devices

Code Converters and Generators (TOP VIEW)
Q
® Package Options Include Plastic ‘*Small we2S2
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs
® Dependable Texas Instruments Quality and
Reliability
. 9 10111213
description T
These encoders feature priority decoding of the 5°
inputs to ensure that only the highest-order data
line is encoded. The ‘HC147 encodes nine data su7i:2:2g“8 oW ;:?uc';:gz\es
lines to four-line {8-4-2-1) BCD. The implied
X e - X (TOP VIEW)
decimal zero condition requires no input
condition as zero is encoded when all nine data a]r Uhe[d vee
lines are at a high logic level. The ‘HC148 502 15 0
encodes eight data lines to three-line {4-2-1) 6fs allcs
binary (octal). Cascading circuitry (enable input E|7 E; :;% 2
El and enable output EO) has been provided to a2[]s v
allow octal expansion without the need for a0 o
external circuitry. For all types, data inputs and GNp (s s[] A0
outputs are active at the low logic level.
The SN54HC147 and SN54HC148 are SN54HC148 . . . FK PACKAGE
characterized for operation over the full military (TOP VIEW)}
temperature range of —55°C to 125°C. The o 80
SN74HC147 and SN74HC148 are characterized w S Z>u
for operation from —40°C to 85°C.
NC —No internal connection
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SN54HC147, SN54HC148
SN74HC147, SN74HC148

10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

‘HC147 ‘HC148
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
1 2 3 4 5 6 7 8 9|D C B A El|]0O 1 2 3 4 5 6 7|A2 A1 A0{GS EO
HH H H H HHUH H|H H H H HIX X X X X X X X|H H H|H H
X X X X X X X X L|L H H L LIH H H H H H H H|/H H H{H L
X X X X X X X L HIL H H H L|X X X x X x x t|]L L vlv H
X X X X X X L H H|H L L LiXx X X X X X L H|!L L H|L H
X X X X X L H H H|H L L H L{X X X X X L H H{L H L{t H
XXXXLHHHHHLHL L|X X X X L H H H|L H H{L H
X X X L H H H H H|H L H H L|X X X L H H H H|/H L L|L H
X X L H H H H H H|H H L 1L LIX X L H H H H H|{H L H|]L H
L XL H H H H H H H|/H H L H L|X L H H H H H H|H H L{L H
© |t H H HHHHHH|HN H H L L{L H H H H H H H|/H H H|L H
g H = high logic level, L= low logic level, X = irrelevant
w "
o logic symbolst
('] ‘HC147 ‘HC148
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TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages.
i
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SN54HC147, SN54HC148
SN74HC147, SN74HC148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

logic diagrams (positive logic)
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Pin numbers shown are for DW, J, and N packages.
absolute maximum ratings over operating free-air temperature ranget
SUPPlY VOIAGE, VG - -« o v vt e et e e -05Vto7V
Input clamp current, IK (V) < 0 0or V| > VCC) - - oo oot +20 mA
Output clamp current, IoK (VO < Oor VO > VCC) - - oo oo +20 mA
Continuous output current, |0 (VO = 0toVCe) - - oo oo S +25 mA
Continuous current through Vcc or GND pins . .. ... ... ... o o +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: DW or N package . .. ........... 260°C
Storage temperature range . .. .. .. ... ..ottt —65°C to 150°C
T Stresses beyond those listed under *’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under *‘recommended operating
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
TEXAs bi
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SN54HC147, SN54HC148
SN74HC147, SN74HC148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

recommended operating conditions

SN54HC147 SN74HC147
SN54HC148 SN74HC148 UNIT
MIN NOM MAX [ MIN NOM MAX
Ve Supply voltage 2 5 6 2 5 6 \
Vcc =2V 1.5 1.6
ViH High-level input voltage Vge = 45V 3.15 3.15 v
Veg =6V 4.2 4.2
2 Veg =2V 0 0.3 0 0.3
VL Low-level input voltage Vcg =45V o 0.9 0 0.8 v
. Vee = 6V 0 1.2 0 1.2
=X V| Input voitage 0 Vee [*] Vee \
o Vo Output voitage [¢] vVece [ Vee \%
= Vee = 2V 0 1000 0 1000
o ty  Input transition (rise and fall} times | Voo = 4.5V o 500 o 500 ns
77 Vee = 6V 0 400 0 400
U TA Operating free-air temperature -55 125 -40 85 °C
(1]
<. electrical characteristics over recommended operating free-air temperature range (unless otherwise
8 noted)
@ Ta < 25 SNB4HC147 | SN74HC147
PARAMETER TEST CONDITIONS Vee A= SN54HC148 | SN74HC148 | UNIT
MIN TYP MAX | MIN MAX [ MIN MAX
2V 1.9 1.998 1.9 1.9
Vi = Vijgor V|, lgn = -20 A 4.5V 4.4 4.499 4.4 4.4
VoH 6V 5.9 5.999 5.9 5.9 v
V) = VijgorVy, loq = —4 mA 45V | 3.98 4.30 3.7 3.84
Vi = VigorVy, loq = —5.2mA 6V | 5.48 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = VigorVy, loL = 20 sA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0.1 0.1 0.1 \Y
Vi = Vi or Vi, loL = 4 mA 4.5V 0.17 0.26 0.4 0.33
V| = Vijgor Vi, loL = 5.2 mA 6V 0.15 0.26 0.4 0.33
I V| = Vggor0 6V +0.1 +100 + 1000 +1000 nA
Icc Vi = Vecor0, g =0 6V 8 160 80 #A
C; 2t06 V 3 10 10 10 oF
‘HC147 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted), C. = 50 pF (see Note 1)
FROM TO TA = 25°C SN54HC147 | SN74HC147
PARAMETER (INPUT) (OUTPUT) vee MIN TvP MAX | MmN MAx | min_max | N7
2V 75 190 285 240
tpd Any Any asv 25 38 57 48 ns
6V 21 32 48 41
2V 28 75 110 95
te Any 4.5V 8 15 22 19 ns
6V 6 13 19 16
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Texas W
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SN54HC147, SN54HC148
SN74HC147, SN74HC148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

‘HC148 switching characteristics over recommended operating free-air temperature range (unless
otherwise noted), CL. = 50 pF (see Note 1)

FROM TO Ta = 25°C SN54HC148 | SN74HC148
PARAMETER (INPUT) {OUTPUT) vee MIN 4 TYP MAX MIN  MAX MIN  MAX UNIT

2V 69 180 270 225

tod 1-7 AQ, A1, or A2 45V 23 36 54 45 ns
6V 21 31 46 38
2V 60 150 225 190

tpd 0-7 [e] 4.5V 20 30 45 38 ns 2
6V 17 26 38 33
2V 75 190 285 240

tpd 0-7 GS 45V 25 38 57 48 ns (7]
6V 21 32 48 41 o
2V 78 1956 295 245 .g

tpd El A0, A1, or A2 4.5V 26 39 59 49 ns d>)
6V 22 33 50 42 Q
2V 57 145 220 180

tpd El GS 45V 19 29 44 36 ns 8
6V 16 25 38 31
2V 66 165 250 205 E

tpd El EO 45V 22 33 50 41 ns o
6V 19 28 43 35 I
2v 28 75 110 95

ty Any 4.5V 8 15 22 19 ns
6V 6 13 19 16

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
Ti i
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SN54HC147, SN54HC148
SN74HC147, SN74HC148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIOCRITY ENCODERS

TYPICAL APPLICATION DATA

16-LINE DATA (ACTIVE LOW)
A\

\
8 9 10 11 12 13 14 15 ENABLE
{ACTIVE LOW)}

a SOWOH I

PRIORITY FLAG
(ACTIVE LOW)

S3JIAD

ENCODED DATA {ACTIVE LOW)

16-LINE DATA (ACTIVE LOW)

AY
10 5

:

-
-
-

3 141 ENABLE

l l ‘L (ACTIVE LOW)
5 6 7

El

op—o
N
’l‘b—]m
op—»
Y o S—y
up—
aPp—3

‘HC148

2 3 PRIORITY FLAG
\ / (ACTIVE HIGH)

v
ENCODED DATA (ACTIVE HIGH)

PRIORITY ENCODER FOR 16 BITS

Since the ‘HC147 and ‘HC 148 are combinational logic circuits, wrong addresses can appear during input
transients. Moreover, for the ‘HC148, a change from high to low at input El can cause a transient low
on the GS output when all inputs are high. This must be considered when strobing the outputs.
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