SN54147, SN54148, SN54LS147, SN54LS148,
SN74147, SN74148 (TIM3907), SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

OCTOBER 1876 — REVISED MARCH 1988

‘147, 'L8147
SN54147, SN54L5147,

¢ Encodes 10-Line Decimal to 4-Line BCD SN654148, SN654LS148 . . . J OR W PACKAGE
SN74147, SN74148 . . . N PACKAGE
® Applications Include: SN74LS147, SN74LS148 . . . D OR N PACKAGE
Keyboard Encoding (TOP VIEW) ne
Range Selection: 148, 'LS148 a7, L5147 148, L5148
e Encodes 8 Data Lines to 3-Line Binary {Octal) a0 U vee a0 Uhedvee
5[]2 1sLINC s(2 1s[JE0
* Applications Include: 63 1480 6[s 1sJGs
N-Bit Encoding 70+ 13d3 70+ 3p3
Code Converters and Generators 8s 12[J2 Bls 12[J2
cs 1 azls 1t
B[]z 1woJ9 a1[ds wodo
GND [{8 9[1A GND 8 9[] A0
TYPICAL TYPICAL
TYPE DATA POWER
DELAY DISSIPATION SN541S147, SN54LS148 . . . FK PACKAGE
147 10 ns 225 mW (TOP VIEW)
‘148 10 ns 190 mW
‘L5147 15 ns 60 mW
'LS148 15 ns 60 mwW
description
These TTL encoders feature priority decoding of the
inputs to ensure that only the highest-order data line
is encoded. The "147 and 'LS147 encode nine data
lines to four-line (8-4-2-1) BCD. The implied decimal
zero condition requires no input condition as zero is
encoded when all nine data lines are at a high logic
level. The '148 and ‘LS148 encode eight data lines to
three-line (4-2-1) binary (octal). Cascading circuitry
{enable input El and enable output EQ) has been
provided to allow octal expansion without the need NC - No internal connection
for external circuitry. For all types, data inputs and
outputs are active at the low logic level. All inputs are
buffered to represent one normalized Series 54/74 or
54LS/74LS load, respectively.
‘147, 'LS147 ‘148, 'LS148
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
1 2 3 4 5 6 7 8 9{D C B A Elfo 1 2 3 a4 5 6 7]|A2 A1 AG[GS EO
H H H H H H H H H|H H H H Hi{Xx X X X X X X X|H H HIH H
X X X X X X X X LJL H H L L(H H H H H H H H|[H H H|H L
X X X X X X X L HlL H H H tfx x x x x X X L|L L L|L H
X X X X X X L H HJH L L LX 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 Lfx x x X x L H H[L H L}iL H
X X X X L H H H H|H L H LiXx X X X L H H H|L H HIL H
X X X L H H H H H|H L H H L{Xx X X L H H H H|H L L|L H
X X L H H H H H H[H H L L L{X X L H H H H H|H L H|L H
X L H H H H H H H|H H L H L{X L H HH H H H|H H L|L H
L H H H HHHHH|H H H L L{t H H H H H H H|/H H H|L H
H = high logic level, L = low logic level, X = irrelevant
PRODUCTION DATA decuments contain information
current as of publication date. Products conform to
i e e Exas R :
rranty. Prod precessing not 2-451
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SN54147, SN54148, SN54LS147, SN54L5148,
N74148 (TIM9907), SN74LS147, SN74L5148
3-LINE PRIORITY ENCODERS

SN74147, §
10-LINE TO 4-LINE AND 8-LINE TO

logic symbolsT

147, '1.S147 '148,°'LS148
el HPRI/BCD HPRI/BIN
10
,42e 01 __edozi0 104 2!
R LT 100 _edyyzn 14
{12) P
2 esda ] S 2 2212 124
{13)
2 7 3————=3/713 3 (15}
5——5 2 B n 18}———E0
3L eafe aps {8 . s——Dyz1a 14t e
{2) o p———-GS
;18 gy g4 5 5/215 151
3
g8 ealg 6 i 6/216 164
o110ty 8 bz 474
T >(_on
7)
V18 202 A
2 tThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and (5) (6}
{EC Publication 617-12. El ENa A ﬁ.—Az
_' Pin numbers shown are for D, J, N, and W packages.
q . .
™ logic diagrams
g "147,°LS147 *148,°LS148
< , o o0 A10)
8 =— us) g
(7 (12) 1y ™ na)
S e o, b y o
ERRLELY - , 120
9 40
)] = (13} .
e aRan!! { 3 >— ]
[0]]
B
s 2 P > ] PRl
—
(i)
¢ B > L 5 @ | At
&
7 ﬂ% ®) P ]
(5) 14) >
. 7 i 6) a2
a0 ——j_DDLM—) D PR -
9
Pin numbers shown are for D, J, N, and W packages.
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SN54147, SN54148, SN54LS147, SN54LS148,
SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

schematics of inputs and outputs

. ‘147,

‘148

EQUIVALENT OF EACH INPUT

Req = 4 ki NOM

TYPICAL OF ALL OUTPUTS

Vee - —-— Vee
85 {2 NOM
Req
INPUT ——
OUTPUT
0 input ("148): Req =2 k2 NOM
All other inputs:

N

‘LS147, 'LS148
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS
3
Vee e —_——— 4% — V¢
12052 Now 3 0
Reg >
_ [+
INPUT -— o
-
OUTPUT -
-
‘L5148 inputs 1 thru 7: Rgq = 9 k2 NOM
All other inputs: Rgq = 18 k2 NOM
absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)
Supply voltage, Vcc (see Note 1} A
Input voltage: '147, '148 55V
‘'LS147,°LS148 .7V
Interemitter voltage: ‘148 only (see Note 2} .. . bbv
Operating free-air temperature range: SN54°, SN54LS Clrcuns —55 Cto 125°C
SN74’, SN74LS Circuits . 0°C to 70°C
Storage temperature range . —65°C t0 150°C
NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter transistor. For ‘148 circuits, this rating applies between any two of
the eight data lines, O through 7.
recommended operating conditions
SN54° SN74° SN54LS" SN74LS" UNIT
MIN NOM MAX [ MIN NOM MAX | MIN NOM MAX | MIN NOM MAX
Supply volitage, Vee 4.5 5 55| 4.75 5 6.25 4.5 5 55 1] 4.75 5 5.25 \2
High-level output current, iQy —800 —800 —400 —400 uA
Low-level output current, igg 16 16 4 8 mA
Operating free-air temperature, Tp | —55 125 0 70{ -55 125 0 70 °C
I Texas tﬁ 2-453
NSTRUMENTS
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SN54147, SN54148, SN74147, SN741
10-LINE TO 4-LINE AND 8-LINE TO 3-LI

48 (TIM9907)
NE PRIORITY ENCODERS

electrical characteristics over recommended operating free

-air temperature range (unless otherwise noted)

‘147 ‘148
PARAMETER TEST CONDITIONS? UNIT
MIN TYPT MAX | MIN TYPT MAX
ViH High-level input voltage 2 2 \"
Vi Low-level input voltage 0.8 08| V
Vi Input clamp voltage Vee=MIN, 11 =—-12mA -15 -15] V
Voo =MIN, V=2V,
VoH High-level output voltage cc H 24 33 24 33 \"
ViL=08V, IoH=—B00usA
Vec=MIN, ViH=2V,
Vo Low-level output voltage 02 0.4 0.2 04| V
ViL=08V, lgL=16mA
Iy Input current at maximum input voltage Vee = MAX, V=55 A\ 1 1| mA
) High-level input g (oineut Ve = MAX, V=24V 201 A
igh-level input curren = , =2.
H 9 P! Any input except 0 cc ! 40 80 “
1 Low-level input o poines Vee = MAX, V=04V 18] oA
ow-level input curren = . = 0. m,
L put ey Any input except O cc ! —1.6 -3.2
los  Short-circuit output current§ Veg = MAX —-35 —86 | —35 -85 | mA
V¢e = MAX, [Condition 1 50 70 40 60 | mA
Icc Supply current —
See Note 3 Condition 2 42 62 35 556 | mA

NOTE 3: For ‘147, Icg (condition 1) is measured with input 7

grounded, othe

r inputs and outputs open; ice (condition 2} is measured with

-{ all inputs and outputs open. For ‘148, Icc (condition 1) is measured with inputs 7 and E| grounded, other inputs and outputs open;
-' Icc {condition 2) is measured with all inputs and outputs open.
I- tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
o £ Aff 1ypical values are at Ve = 5V, Ta = 25 C.
® ¥Not more than one output should be shorted at a time.
<.
3] SN54147, SN74147 switching characteristics, Vg = 5V, Ta= 25°C
[1]
» FROM TO
PARAMETERY WAVEFORM TEST CONDITIONS | MIN TYP MAX JUNIT
(INPUT) (OUTPUT)
t In-phase 9 14
PLH Any Any P Cy - 15 pF, ns
tPHL output 7 1
f Out-of phase R = 40042, 13 19
PLH Any Any See Note 4 ns
tPHL output 12 19
. . o ar _ o
SN54148, SN74148 switching characteristics, VCC =5V, TA =257C
« FROM TO
PARAMETER WAVEFORM TEST CONDITIONS [MIN TYP MAX [UNIT
(INPUT) (OUTPUT)
t In-phas 10 15
PLH 1 thru 7 A, A1, or A2 phase ns
PHL output 9 14
% Out-of-phase 13 19
PLH 1thru 7 AO, A1, or A2 P ns
PHL output 12 19
I Qut-of-phase 6 10
PLH O thru 7 EO ns
PHL output _ 14 25
1, In-phase L= 150k 18 30
lPLH O thru 7 GS R =400 €, ” 2% ns
output
tPHL N iu See Note 4 o 5
n-| ase
PLH £ AO, A1, or A2 phas ns
tPHL output 10 15
t In-phase 8 12
PLH Bl GS P ns
PHL output 10 15
t in-ph
PLH El €O n-phase 1015 |
PHL output 17 30
1tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
T *l’
2-454 EXAS
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SN54LS147, SN54LS148, SN74LS147, SN7418148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONSt UNIT
MIN TYP MAX|MIN TYPI MAX
Vi High-level input voltage 2 2 \4
VL Low-level input voitage 0.7 08| Vv
Vi Input clamp voltage Vee = MIN, lf=—18 mA -15 -1.5| VvV
VQH High-level output volt Ve mMIN. - Vi =2V 25 34 27 34 v
igh-level output voltas . E A .
OH g P 9 ViL =08V, Ign = —400 uA
VeC=MIN, 115 =4maA 025 04 025 04
VoL Low-level output voltage ViH=2V, \"
VL = V| max gL =8 mA 035 05
Input current at 'LS148 inputs 1 thru 7 |- 0.2 0.2
N . . - vee = MAX, V=7V mA
maximum input voltage All other inputs 0.1 0.1
: High-level i . 'LS148 inputs 1 thru 7 v MAX. V=27V 40 40| A
igh-level input curren = . =2.
H T e All other inputs cc ! 20 20| “
) ‘L8148 inputs 1 thru 7 —0.38 —0.8]
lj  Low-level input current - Vec =MAX, V=04V mA
All other inputs —-0.4 —0.4|
lgg Short-circuit output current$ Vee = MAX —20 —100{ -20 —100| mA 2
Vee = MAX, |Condition 1 12 20 12 201 mA
lcc  Supply current —
See Note 5 Condition 2 10 17 10 17] mA [7,]
V]
NOTE 5: For 'LS147, Ice (condition 1) is measured with input 7 grounded, other inputs and outputs open; 1cc (condition 2) is measured [&]
with all inputs and outputs open. For 'LS148, Icc {condition 1) is measured with inputs 7 and El grounded, other inputs and -;
outputs open, Ice (condition 2) is measured with all inputs and outputs open, QO
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, Q
Tau typical valuesareat Ve =5V, Ta = 25°C.
¥ Not more than one output should be shorted at a time. l-._-l
SN54LS147, SN74L.8147 switching characteristics, Vg =5V, Ta = 25°C
PARAMETER® FROM To WAVEFORM TEST CONDITIONS | MIN TYP MAX |UNIT
{(INPUT) (OUTPUT}
t In-phase 12 18
PLH Any Any P Ci = 15pF, ns
tPHL output RL =2 kO 12 18
t Out-of-ph !
PLH Any Any ut-ol-phase See Note 4 2 33 ns
PHL output 15 23
SN54L.S748, SN741L.8148 switching characteristics, VCC =5 V, TA = 25°C
FROM TO
PARAMETERY WAVEFORM TEST CONDITIONS [MIN TYP MAX |UNIT
(INPUT) {OUTPUT)
1 [n-ph 1
PLH 1thru 7 A0, A1, 0r A2 fphase 14 8 ns
1PHL output 165 25
t| Out-of-ph;
PLH 1thru 7 AQD, A1, 0r A2 urolphase 20 36 ns
tPPHL output 16 29
t Out-of-phase
e Othru7 €0 . :p: 2; LA
utpu
IPHL In- :ase CL = 15pF, 35 ;g
PLH 0thru 7 GS s RL = 2kQ, ns
tPHL output 9 21
. Tnphase See Note 4 PP
PLH El AQ, A1, or A2 ns
PPHL output 12 25
t In-ph,
PLH € Gs n-phase 12 17 s
tPHL output 14 36
t in-ph.
PLH £ €0 n-phase 12 21 ns
PHL output 23 35
'tpLH = propagstion delay time, low-to high-level output
tPHL = propagation delay time, high-to low level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
Texas WP
E 2-455

INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS. TEXAS 75265



SN54147, SN54148 (TIM9907), SN54LS147, SN5415148,

SN74147, SN74148, SN74LS147, SN74L5148
10-LINE TO 4-LINE AND 8-LINE TO

3-LINE PRIORITY ENCODERS

TYPICAL APPLICATION DATA
16-LINE DATA (ACTIVE LOW)
—

/T) 2 3 4 5 6 7 8 8 9 10 11 12 13 14 15\ ENABLE
J) l l (L l l l l tl ‘ l l l l 1. Jx S
0
0 2 3 4 5 6 7 EI 0 1 2 3 4 5 6 7EH
‘148/'L5148 ‘148/'LS148
EO A2 GS £0 AO A1l A2 GS
r - o e = = - - — - — 1
' 1
N 08/'L.508 :
' 1
-] _— e e, e e —— — - |
- 2 3 PRIORITY FLAG
- S/ {ACTIVE LOW)
N
U ENCODED DATA (ACTIVE LOW}
®
<.
8 16-LINE DATA (ACTIVE LOW)
» S— -\
01 2 3 4 65 6 7 8 8 9 10 1112 13 14 15\ ENABLE
l) l l l l l l l l AL 1 l 1[ l l l l e
¢ 1 2 3 4 5 6 7 El 0 1 2 3 4 656 6 7 EI
‘148/°'L5148 '148/°L5148
£0 AD A1 A2 GS £O0 AQ A1l A2 GS
T T
[
r- — — ek e e = = - - — -1
1 !
! 00/'LS00 1
! [}
[ I S R e etk -
\ 0 1 2 3J PRIORITY FLAG
\/" {ACTIVE HIGH)
ENCODED DATA {ACTIVE HIGH)
Since the ‘147/'LS147 and '148/°'L.5148 are combinational logic circuits, wrong addresses can appear during input transients. Moreover,
for the ‘148/'LS148 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.
TeEXAs Iu
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