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SNb4147, SN54148, SNH4LS147, SN5415148,
SN74147, SN74148 (TIM9907), SN74LS147, SN74L.5148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

SDLS053 OCTOBER 1976 — REVISED MARCH 1988

‘147, 'LS147
Encodes 10-Line Decimal to 4-Line BCD

¢« Applications Include:

Keyboard Encoding
Range Selection: 148, 'LS148

Encodes 8 Data Lines to 3-Line Binary {Octal)
+ Applications Include:

N-Bit Encoding
Cade Converters and Generators

TYPICAL TYPICAL

TYPE DATA POWER
DELAY DISSIPATION
‘147 10 ns 225 mWw
148 10 ns 190 mW
‘Ls147 15 s 60 mWw
‘L5148 15 ns 50 mW

description

These TTL encoders feature priority decoding ot the
inputs to ensure that only the highest-order data iine
is encoded. The "147 and 'L5147 encode ning data
lines to four-line (8-4-2-1) BCD. The imphed decimal
zero condition requires no input condition as zero s

SN54147, SN54LS147,
SN541748, SN54L5148 . . . J OR W PACKAGE
SN74147. §N74148 . . . N PACKAGE
SN74LS147, SN74L5148 . . . D OR N PACKAGE

{TOP VIEW)
147, 'LS147 ‘148, ‘LS 148
a0 Whsd vee
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SNS4LS147, SN54ALS148 . . . FK PACKAGE
[TOP VIEW)

encoded when all nine data lines are at a high logic Co ]
tevel. The '148 and 'LS148 encode eight data lines to 288"
three-line (4-2-1) hinary (octal). Cascading circuitry o
{enabie irput Ef and enable output EQ) has been
provided to allow octal expansion without the need NC - No internat 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 narmalized Series 54/74 ot
54L5/74LS |oad, respectively.
‘147, 'L8147 148, 'Ls148
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INFUTS oUTPUTS
1 2 3 &4 5§ 6 7 8 9|D C B a ElI[g 1 2 3 4 8 & 7|AZ AY AD|[GS EO
H H H H H H H H 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 % L H|lL H H = L]x x X X x X X LJL L L] H
XX X X X X L H Hi{H L L L LIx x % X X X L H|L L H|L H
X % X X X L K H HIHM L L H L|x X x x x L H H|L H Lt H
X X X X L H H H HIH L H L Llx x X X L H H H|L H H|L H
X X %X L H H H H HIH L H h LIx x X L H W H H{iH t L[|t H
X X L H H M H H HIH H L L LIx x L H H B H H|H L H,L H
X L H H H H H H HIJH H L H L] L W H H H H H|lxw H LjL H
LHHHHHHHHJHHHLJ LJL H H H H H H H[{H H H|L H
H = high logic level, L = low logiwc level, X =~ irrelevant
PRODUCTION DATA documents contain information
current as of publication date. Products cenform to M
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| way E ] processing does nat 1
aaceasarily intiude testing of il paramutars. INSTRUMENTS

POSY OFFICE BOX BEG012 « DALLAS. TEXAS 75265


http://www.dzsc.com/stock_sn54ls147.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

SN54147, SN54148, SN54LS147, SN54L5148,
SN74147, SN74148 (TIMS907), SN74LS147, SN74L5148
10-LINE TO 4-LINE AND B-LINE TO 3-LINE PRIORITY ENCODERS

logic symbols?

*147,°L8147 ‘148, "L 5148

al HPRI/BCD HERI/BIN
11— (10} =1
LY P 0———yz10 104 7
{11)
1 ——D1/711 e o
3 13 e 3 2
PRLLLENN FY ] L] N, 2—=— o712 124
113)
3————I3/71 134
52 i P LA . 3 18—1% e
@) abs &) a——Dy714 4y
& 8 ¢ 21 N SNLL Y
78l endy g 14) 5-——“(3) 5215 15
g5l g e———6/216 164
g 100 o 7 eadyi7e7 171
tap 9 ag
V18 26T ag
TThese symboels are in accordance with-ANSI/IEEE Stid. 91-1984 and (s} 8l
IEC Publication 617-12 El [ENG PO S 1N
Pin numbers shown are for D, J, N, and W packages
logic diagrams
‘147,°'LS147 148, 15148
11
(I S o L1 ”
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Pin numbers shown are for D, J, N, and W packages.

Texas ‘i}
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SN54147, SN54148, SN54LS147, SN54L5148,
SN74147, SN74148 (TIM3907), SN7415147, SN74L5148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

schematics of inputs and outputs
147, °148

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DUTPUTS

Veg — - ——_— Vee
b 85 41 NOM
b q
INPUT ———
OUTPUT
0 input I'148). Rgq = 2 k{2 NOM
Atk other inputs: Rgq = 4 kil NOM

‘L8147, ‘L5148
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS

WA
X
a

Vee —_—

- s ¥ie
120 £2 NOM 2

INPUT -
OUTPUT
‘LE148 inputs 1 thru 7: Reg =9 k02 NOM
Ail other inputs: Rgy = 18 kKQ NOM

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (see Note 1)

A%
Imput voltage: "147, 148 55V
‘LS147,71.5148 7V

Interemitter voltage: "148 only (see Note 2) L. by
Operating free-air temperature range; SN54°, SN54LS Circuits . . . . . . . . . . . . . . .-55Ctw0125°C
SN74’, SN74LS Circuits 0°Cto70°C

Siorage temperature range . —65°C 10 150°C

MOTES: 1, \oltage values, except interemitter vellage, are with respect 1o networs ground terminal.

2. This is the valtage between nwo emitters of 8 multiple-emitter transistar. Far “148 circuits, this rating applies between any two of
the e:ght data iines, } through 7.

recommended operating conditions

SN54" SN74° SN54LS" SN74LS" UNIT
MIN NOM MAX [ MIN NOM MAX | MIN NOM MAX | MIN NOM MAX
Supply voltage, Vee 45 5 55 | 4.7 5 525 45 ) 551475 5 5.25 \4
High-level output current, 1gy —800 -800 —400 —400 oA
Low-evel autput current, 1o 16 16 4 8 mA
Operating free-air temperature, Tp | - 556 125 D 70| —-55 125 0 70 C
.
TeExas
INSTRUMENTS 3
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$N54147, SN54148, SN74147, SN74148 (TIM3907)
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)

147 ‘148
PARAMETER TEST CONDITIONST N TR T e TN e A ]OM'T
Vi High-level input voltage 2 2 v
Vi Low-level input voltage a8 0B} V
Vi Input clamp vaitage Voo =MIN, )= —12mA —-1.5 -15| V
VoM High-tevel output voltage ‘\:ff;;,ﬂam\l-f', :{(;: ; i;f(;g A 24 33 24 33 v
Vpy  Low-level autput voltage vee=MIN. - Vin=2v, 0.2 0.4 32 04) Vv
ViL=08Y, IgL~-16mA
h Input current at maximum input vatiage vee = MAX, V=55V 1 11 mA
Y] High-level Input current 9 input Voo = MAX, V=24V 40 HA
Any input except [ 40 80
i 0input -1.6
TS Low-level input current Any input excent 0 Vo= MAX, V=04V s Y mA
los  Short-cirguit output current & Vee = MAX -35 -85 | -35 -85 | mA
Ve = MAX, |[Condition § 50 70 40 60 | mA
fcc Supply current See Note 3 Condition 2 42 52 36 55 | mA ]
NOTE 3: For 147 icp leondition 1) s measured with input 7 grounded, other inputs and outputs apen; lge (condition 2) is measured with

all inputs and outputs open. For "148 I (condition 1) is measured with inputs 7 and El grounded, other inputs and outputs open;

ICC {condition 2) is measured with all inputs and cutpu ts open

tFor concitions shown as MIN or MAX, use the appropriale value specified under recommended operating conditions.

Al typical values are a1 Voo

5V, Ta=26C

TNl more than ore outpul should be sharted at 3 Ltme

SN54147, SN74147 switching characteristics, VCC =5V, Tp= 25°C

FROM TO
PARAMETER" (INPUT! (OUTPUTI WAVEFORM TEST CONDITIONS | MIN  TYP mMax juMT
! 1 In-ph, 4
PLH Any Any rrphase Cy = 15 pF, 2 ! ns
1PHL ocutput R 400 1 7 1
- [ .
t Qurt-ol-phase i3 19
PLH Any Any Y " See Nate 4 ng
[ outpuy 12 i9
SNb4148, SN74148 switching characteristics, Vo =8V, Ty = 25°C
. FROM TO .
PARAMETER (INPUT) (OUTPUT) WAVEFORM TEST CONDITIONS |[MIN  TYP MAX |UNIT
1 {n-ph
PLH 1thru 7 A0, Al o1 A2 frphase L L
TPHL ouTpuL o 14
1 Out-of-ph
PLH 1 thru 7 AD, A1, ar A2 Hiohehase 13 9 ns
1BHL output 12 19
i 1pLH 0 thru 7 £o Qut-of-phase 6 10
ns
L PHL output CL- 15 pF 14 25 “
b 'PLH 0thiu 7 Gs In-phase R, - 400 52 18 30
= 1, ns
[ PHL output SELE_ Nore 4 14 25 |
[ P in-phase 10 15
Ef AD, AT, r A2 s
1PHL outpul 10 15 i
1 .
FLH £l es In-phase B 12 s 1
PHL L output 10 16
L PLH T £o [ In-phase 10 15
H i ns
[ PHL B i Dutput 17 40
1tp|_H = mropagation delay time, low-to-high-level output
tpHL = prapagation delay time, high-te-low-ievel autput
NOTE 4. Load circuits and vohage waveforms are shown in Section 1.
,
TEWE;*} 4
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SN541S147, SN54LS148, SN74LS147, SN74L5148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

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

PARAMETER TEST CONDITIONS' SNSALS SH7aLE UNIT
MIN TYPE MAX|MIN TyPi Max
V|4 High-ievel input voltage 2 2 v
ViL Low-level input voltage .7 a8l v
Vi Input elamp veltage Ve = MIN, 1 =—18mA —-1.5 -15] VvV
Voo = MIN, VigH=2V
h-levet output volt 25 34 2.7 34
Vo High-levet output voltage V| - 08V, IOH - —400 uA
Ve =MIN, hg —ama 025 04 025 04
VoL Low-evel output voitage ViR=2V, v
V)L = V|Lmax gL = Bma 0.35 05
|nput current at L5148 inputs 1 thru 7 |- 0.2 a2
" Pt ur _ Voo = MAX, V=7V A
maximum nput voltage All other inputs 0.1 01
Higi i 1 ‘L8148 inputs 1 thru 7 v MAX v 27 v 40 40 A
- 1 ent = . =d.
1M 1an-level input curren All other inputs cc ! 20 20 “
\‘ ‘L8148 inputs 1 thru 7 -0.8 -0.8
L . Low-level input current - Veoe = MAX, V=04V mA
All other inputs -4 —0.4
lgg  Short-circuit outpurt current # Voo = MAX —20 —100| —20 —100| mA
Vee = MAX, [Condition 1 12 20 12 201 mA
lce Supply current
L See Nate § Conditicn 2 10 17 10 17] mA

NOTE 5: For ‘L5147, Ige {condition 1) is measured with inout 7 grounded, other inputs and outpurs apen, lee (candition 2] is measurad
with all inputs and outputs open. Far 'L5148, I lcondition 1) is measured with inputs 7 and El grounded, other inputs and
outputs apen, | (condition 2} is measured with all inputs and outputs open,

TFar conditions shown as MIN or MAX, use the aparopriate value specfied under recommended operating conditians,

LAl typical walues are al Ve =5V, Ta = 26 €

< ot more than one guiput should he shorted 21 a8 tme

SN541.5147, SN74L5147 switching characteristics, VCcc =5V, TA = 25°C

FROM TO
PARAMETERY WAVEFORM TEST CONDITIONSIMIN TYP MAX |UNIT
{INPUT) {OUTPUT)
1] lr-ph 12 1
ALH Any Any n-phase CL= 15 pF. 8 ne
PHL output ~ 12 18 |
1 Durot-ph AL=2 i, 1
“01-| B
PLH Any Any 4 phase See Note 4 2 33 ns
tPHL output 15 23 N
SN54L5148, SN74LS148 switching characteristics, Voo =5V, TA =256°C
PARAMETER"® FROM To WAVEFORM TEST CONDITIONS [MIN  TYP MAX (UNIT
{INPUT) (QUTPUT)
t In-ph
FLK 1thru 7 AO, A1, 0r AZ renase Y '8 ns
tPHL output 15 25
1 Qut-ol-ph
{—-PLL—— 1thru 7 AQ, AT, or AZ Y phase 20 36 ns
PHL output 16 29
1 Out-of-phase
l:LH 0thru 7 EQ viol-phese 7 8 ns i
H output
i s T
L O thru 7 GS . RL = 2k&. ns
1PHL autput g 21
L inphase Sea Note 4 16 25
El AD AV, or A2 o
tPHL autput 12 25
t in-ph 1
PLH £ as n-phase __1_?_?—3 .
tPHL output 14 36 |
t in-ph
PLH € co n-phase PRI
PPHL output 23 35i

'EIPLH = propagation delay time, low to hegh level auiput
1PHL Dropsgation delsy ime, high to low level autpur
NOTE 4: Load circuits and voltage wavefaorms are shown in Sectian 1

Texas *2 5
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SN54147, SN54148 (TIM9907), SN54LS147, SN5415148,
SN74147, SN74148, SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

TYPICAL APPLICATION DATA
16-LINE DATA (ACTIVE LOW)

N
o 1 2 3 4 58 6 7 B 8 9 10 11 12 13 14 \ ENABLE
L_ l ‘ l l l l l l [(ACTW‘ELOW}
01 2 3 4 5 6 7 EI o 1 2 4 5 6 7 El
“148/'LS148 ‘148/°LS148
EQ AD Al A2 GS EO A0 Al A2 GS
i ‘[ A
-—1 e e e s e e e ==} -
1
I |
i "08/°LS08 :
| 1
L e e e — e e e e — — —
c 1 2 3 PRIORITY FLAG
\ v/ / {ACTIVE LOW)
ENCODED DATA {ACTIVE LOW)
16-LINE DATA [ACTIVE LOW)
N\
/ N
01 2 3 4 5 6 7 8 8 9 10 1112 13 34 15 ENABLE
l‘l.lllll lllllil[mmlwmw
& r[
0 ' 2 3 4 5 B 7 EI 0 1 2 3 48 5 & 7 EI
“14B/°LS148 "148/°1.5148
EQO A0 A1 GS EO  AD A1 AZ GS

“*FT. I

—_ - e = -

1

'00/°LS00 1

1

—— e e e e |
1

2 3 y; PRIQRITY FLAG
= {ACTIVE HIGH]
ENCODED DATA [ACTIVE HIGH)

r-—==—1

Since the '"147/'L8147 and '148/'LS148 are combinational logic circuits, wrong addresses can appear during input transients. Mareaver,

for the "14B/'t 5148 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

Ttmﬁ;{?
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



