T

TYPES SNB54147, SN54148, SN54LS147, SN54A1S148,
SN74147, SN74148 (TIMS907).SN7415147, SN74LS148

MS! 10.LINE-TO-4-LINE AND 8-LINE-TO-3-LINE PRIORITY ENCODERS

BULLETIN NO. DL-8 7711727, OCTOBER 1876—-REVISED AUGUST 1977

‘147, ‘L8147
e Encodes 10-Line Decimai to 4-Line BCD
e Applications Include:

Keyboard Encoding
Range Selection

‘148, 'LS148
o Encodes 8 Data Lines to 3-Line Binary {Octal)
e Applications include:

N-Bit Encoding
Code Converters and Generators

TYPICAL TYPICAL
TYPE DATA POWER
DELAY  DISSIPATION
‘147 10ns 225 mW
‘148 10 ns 180 mW
‘LS147 15 ns 60 mwW
‘LS148 16 ns 60 mW

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 EO) has been
provided to allow octal expansion without the need
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
541L.S/74LS load, respectively.

SN54147, 8NB4LS147 ... J OR W PACKAGE
SN74147,SN741.8147 ... J OR N PACKAGE
(TOP VIEW)

OUTPUT ’T__!_A_'_F\OUTPUT
Vee NC D A
wipnjjujjupn

IR IERIE NI IR IR
a5 © 7 \C_ 8, G
\ Y /
INPUTS OUTPUTS

positive logic: see function tabie

NC—No intarnal connection

SN54148, SN54LS148 ... JOR W PACKAGE
SN74148, SNTALS148 ...J OR N PACKAGE
{TOP VIEW)

GUTPUTS

positive logic: see function table

‘147, °LS147 "148, 'LS148
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
1 2 3 4 5 &8 7 8 9|PpP € B A EiJ]6 1 2 3 4 5 6 7 |A2 Al An|GS EO
H H H H H H H H HIH 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]t 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 H|L H H H LlXx X X X X X X L|L L L H
X X X X X X L H H|H L L L L{X X X X X X L H|L L H]L H
X X X X X L H H H]JH t L H L]X X X X X L H H|L H L{L H
X X X X L H H H HI|#H t H L 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 LIX 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 LIX X L H H H H H|H L H|L H
X L H H H H H H HI|IH H L H L|X L H W H H H H|H H t|L H
L H H H H H H H H|H H H L LfL H H H H H H H|H H H|L H
H = high logic level, L = low logic level, X = irrstevant
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TYPES SN54147, SN64148, SN54LS147, SN54LSW48,
SN74147, SN74148(TIM9807), SN74LS14), SN74LS148
10-LINE-TO-4-LINE AND 8-LINE-TO-3-LINE PRIORITY ENCODERS

functional block diagrams
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TYPES SN54147, SN54148, SN541S147, SN5415148,

SN74147, SN74148 (TIMS807) SN7ALS147, 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 TYPICAL OF ALL OUTPUTS
Vee -— - Vec
86 L NOM
Aeq
INPUT - -
OUTPUT
Oinput ("148): Rgq =2 k§l NOM
All other inputs: Reg~ 4 k{ NOM
‘L5147, ‘LS148
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS

v
v - - cc
ce 1 120 & NOM

Reg [: P
3
9

INPUT -

OUTPUT

‘LLS148 inputs 1 thru 7: R,q =gk NOM
All other inputs: F(eq =18 k2 NOM

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

Supply voltage, Vo {see Note 1} . . . . . . . . . . . L s e e e e e e e e 7V
Input voltage: ‘147,148 . . . . . . . . . L L L Lo o oo e e e s e e e e e e 65V
‘LBI47,°LS148 . . . . L L L e e e e e e e e e e e e e e A"

Interemitter voltage: ‘148 only (seeNote2) . . . . . . . . . . .. . . .. ..o 000 55V
Operating free-air temperature range: SN54', SNB4LS Circuits . . . . . . . . . . . . . . . —55°C t0 125°C
SN74°,SN74LS Circuits . . . . . . . . . . . . . . .. 0°C to 70°C

Storage temperaturB range . . . . . . . . . .t e e e e e e e e e e e e e e e —65 C to 150 C

NOTES: 1. Voltage values, axcept intermitter voltage, are with respect to network ground terminal.

2. This is the voltage between two emitters of &8 muitiple-emitter transistor. For 148 circuits, this rating applies batween any two of

the sight data lines, O through 7.

recommended operating conditions

SNB4’ SN74’ SNGALS® SN74L8" UNIT
MiIN NOM MAX | MIN NOM MAX | MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 476 5 5.25 4.5 5 55| 4.76 6 5.25 \%
High-level output current, IQy —800 —800 —400 —400 | wA
Low-level output current, fQy. 16 16 4 8| mA
Operating free-air temperature, T4 | —55 125 [{] 70 | —58 125 1] 70| °c
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TYPES SN54147. SN54148. SN74147. SN74148(TIM9907),
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 CONDITIONS' UNIT
MIN TVPT MAX |MIN TYPE max| "
Vi High-level input voltage 2 2 \%
ViL Lowleval input voltage 0.8 08| v
Vik [Input clamp voltage Vee=MIN, |)=—-12mA -1.5 -15] Vv
. Vec*=MIN, Viu=2V,
\'7 High-level output volt 24 33 24 33 v
OH High tput voltage VIL=08V, IoH =—800 uA
Vee=MIN, Viy=2V,
V Low-leval t vol .2 4 . X
OL Low-ievel output voltage VIL=08V, lg=16mA 0. 0 0.2 04| V
1y Input current at maximum input voltage Vee=MAX, V=55V 1 1| mA
Wi Highdevel input ¢ |Sinput Veo = MAX, V| =24V 400 A
of n curren: = . = 2.
" put curr Any input except 0 cc ! 40 80
0 input -1.6
] Low-level i t t Voo = MAX, V=04V mA
iL w-level input curren Any input except 0 cc +=0. —-1.6 —-3.2
Ios  Short-circuit output current § Vee = MAX -35 -85 | -35 -85 | mA
' Suppt . Vce = MAX, |Condition 1 50 70 40 60 | mA
en
CC  Supply cum SeeNote3 [Condition 2 4z 62 35 55| mA

NOTE 3: For '147, 1g¢ (condition 1) is measured with input 7 grounded, other inputs and outputs open; icc (condition 2) is measured with
&l inputs and outputs open. For '148, Ice {condition 1) is meesured with inputs 7 and E| grounded, other inputs and outputs open;
ice (condition 2) is messured with all inputs and outputs open,

tFor conditions shown as MIN or MAX, use tha appropriate value specified under racommendad operating conditions,

tau typical values areat Voo =5 V. Ta = 25°C.

¥Not more than one output shouid ba shorted at @ time.

SN54147, SN74147 switching characteristics, Vee=5V.T A= 25°C

FROM TO
PARAMETERY WAVEFORM TEST CONDITIONS [MIN TYP MAX [UNIT
{(INPUT) {OUTPUY)
t In-phase [} 14
PLH Any Any ph C = 15pF, ns
tPHL output 7 1
[t Out-of-phase Ry =200 2, 13 19
] PLH Any Any See Note 4 ns
PHL output 12 19
" . oo - o
SN54148, SN74148 switching characteristics, Vo =5V, Ty =25°C
PARAMETERY FR To WAVEFORM TEST CONDITIONS |MIN TYP MAX |UNIT
{INPUT) {OUTPUT)
| 10 18
IPLH Othru 7 A0, A1, or A2 mphase ns
PHL output 9 14
Out-of 1 1
IPLH 0 thru 7 AQ, A1, 0r A2 ut-of-phase 3 Y
tPHL output 12 19
t Qut-of-phase 3 10
IPLH 0 thru 7 EO output vy ns
uPHL [ p:u CuL-150F, 18 i:
n-phase
PLH Othru 7 GS o ; R =400 q, e ns
utpu’
IPHL : t: See Note 4 0 15
Py
PLH El AD, A1, or A2 onase s
tPHL output 10 15
tn-ph. 8 12
tpLH £ - GS n-phase ns
PHL output 10 15
In-
PLH El EO n-phase 10 15 s
PHL output 17 30

1tp|,,|.-| = propagation delay time, low-to-high-level cutput
tPHL = propagation delay time, high-to-low-level output
NOTE 4: Load circults and waveforms are shown on page 3-10,
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TYPES SN54LS147, SN5415148, SN74LS147, SN741S148
10-LINE-TO-4-LINE AND B8-LINE-TO-3-LINE PRIORITY ENCODERS

REVISED

AUGUST 1977

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

SN54LS’ 74L8"
PARAMETER TEST CONDITIONS! LS SN74LS UNIT
MIN TYPI MAX|MIN TYPI MAX
Vi High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 08{ v
ViK Input clamp voltage Vec=MIN,  h=-18mA -1.5 —15] V
Vo High-tevel output volta Vec =MIN. - Vin =2V 25 34 27 34 v
3 Vel utput wi A B \ X
OH g P * ViL =08V, Igy=—400uA
Vee=MIN, L5 =ama 025 04 025 04
VoL Lowdevel output voltage ViH=2V, v
V)L = V)L max log =8 mA 035 05
Input current at 'LS148 inputs 1 thru 7 0.2 0.2
W N . " Voo =MAX, V=7V mA
maximum input voitage Alt other inputs 0.1 0.1
'LS148 inputs 1 thru 7 40 40
i High-level input rent Voo =MAX, V=27V A
I High-level input cur All other inputs cc ! 20 20 *
. Lowdevel input current 'LS148 inputs 1 thru 7| MAX Vi-04V -0.8 -ogf
ow-evel in ren = =0.
it Vel nput cur All other inputs cc c ! —04 —oa] "
igs Short-circuit output current® Ve = MAX —20 —100]{ —-20 —100] mA
Voo = MAX, |Condition 1 12 20 12 20| mA
lcc  Supply current —
See Note 5 Condition 2 10 17 10 17] mA

NOTE 5: For ‘L5147, Igc (condition 1) is maasured with input 7 grounded, other inputs and outputs open; ¢ (condition 2) is measured
with all inputs and outputs open. For ‘LS148, Ice (condition 1) is measured with inputs 7 and El grounded, other inputs and
outputs open, Icc (condition 2) is maasurad with all inputs and outputs open.
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommaended operating conditions.

1 AN typical values are at Voo = 5 V, T4 = 26°C.

Aot more than one output should be shorted at a time,

SN54LS147, SN74L8147 switching characteristics, Vcc =5V, TA=25°C

77

FROM T0
PARAMETERY WAVEFORM TESY CONDITIONS | MIN’ TYP MAX [UNIT
AR 7 (INPUT) {OUTPUT)

tn-ph 12 18
PLH Any Any : P ste C| = 15pF, 2 18 ns
L Out u:puh RL=2ka, 21 33

-0
'PLH Any Any . “ohase See Note 4 1 ns
PHL output 15 23
SN54LS148, SN74LS148 switching characteristics, VCC =5V, TA =25°C
FROM T0
PARAMETER® WAVEFORM TEST CONDITIONS |[MIN TYP MAX {UNIT

me {INPUT) (OUTPUT}

1n-ph. 1
tPLH 0 theu 7 A0, A1, or A2 frphase LN
tPHL output 16 26

t-of 36
IPLH Othru? A0, AT, or A2 Qut-of-phase 2 ns
PHL output 16 29

Qut-of-phase
IPLH Othru 7 €0 output 2; ::) ns
PHL —n Cy = 15pF, 35 55
ase

IPLH 0thru 7 Gs ou’ : AL =2k, ]
PHL T ‘:u See Note 6 P

a-phase
{PLH Ef AQ, A1, or A2 ® 18 ns
PHL output 12 25

tn-ph 1 17
1PLH € Gs phase 2 ns
PHL output 14 36

]
PLH El €0 n-phase LE N S
tPHL output 23 35

‘tpLu = propsgation delay time, iow-10-high-lsvel output
tPHL = propsgation delsy time, high-to-low:Isvetl output
NOTE 6: Load circuits snd weveforms are shown on page 3-11.
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TYPES SN54147, SN54148 (TIM8807), SN54LS147, SN54L5148,
SN74147, SNT4148, SN74LS147, SN7418148
10-LINE-TO-4-LINE AND 8-LINE-TO-3-LINE PRIORITY ENCODERS

TYPICAL APPLICATION DATA

16-LINE DATA
I\

T

[ TTITRL™

1 4 5 Et
SN54148/SN74148, SN54148/SN74148,
SNB54LS148/SN74L5148 SN54LS148/SN741L5148
EO Ay A; A, GS EO Ag Ay Ay GS
T T T ? o O o]
r_.... —_ I ——— s
} SN5400/SN7400 :
i SN541L.S00/SN74LS00 i
L _?_J_ —_——— e e —— —— —d
PRIORITY
FLAG

Fuil 4-bit binary 16-ine-to-4-line encoding can be implemented as shown above. The enable input must be low to
enable the function. Decoding with 2-input NAND gates produces true (active-high} data for the 4-line binary outputs.

I active-low data is required, the SN540B/SN7408 or SN64L.S08/SN74L.S0B AND gate may be used, respectively.
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