TYPES SN5446A, '47A, ‘48, ‘49, SN54146, 'L47, SN54LS47, 'LSA48, 'LS49,
SN7448A, '47A, '48, SN74146, 'L47, SN74LS47, 'LS48, ‘LS49

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

BULLETIN NO, DL-S 7611811, MARCH 1974~REVISED OCTOBER 1976

"4BA, ‘47A, 'L48, 'L47, 'LSA7 48, 'LS48 ‘49, 'L 849
feature

feature feature

e Open-Collector Qutputs o internal Pull-Ups Eliminate e Open-Collector Qutputs

Drive indicators Directly Neead for External Resistors
o Lamp-Test Provision
e Leading/Trailing Zero

e Blanking Input
¢ Lamp-Test Provision

o Leading/Trailing Zero

Suppression Supprassion
e All Circuit Types Feature Lamp Intensity Modulation Capability
DRIVER OUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT | VOLTAGE | DISSIPATION
SNS446A low open-collector 40 mA 3V 320 mwW W
SNS447A low open-collector 40 mA 5V 320 mwW J, W
SN6448 high 2-kQ puli-up 8.4 mA 5.5V 265 mW JW
SN5449 high open-collector 10 mA 65V 166 mW w
SN54L46 low open-caliector 20 mA 30V 160 mwW J
SNG4L47 low open-coliector 20 mA 1BV 160 mW J
SN541L.547 low open-collector 12 mA 1BV 36 mwW J W
SN5A4LS48 high 2-k82 pull-up 2mA 85V 126 mW J.W
SNB4LS49 high open-coltector 4 mA 5.5V 40 mW J,W
SN7446A low open-collector 40 mA v 320 mW J.N
SN7447A tow open-collector 40 mA 1BV 320 mw LN
SN7448 high 2-k2 pull-up 8.4 mA 585V 265 mW 4N
SN74L48 fow open-coifector 20 mA 30V 160 mW J N
SN74L47 iow apen-catiector 20 mA 15V 160 mW J N
SN74L547 low open-cottector 24 mA 15V 35 mw J N
SN74L548 high 2-k2 pull-up & mA 55V 125 mW 4N
SN74L549 high open-collector 8 mA 5.5V 40 mW J, N
'46A, ‘47A, 'L4G, 'L4T, 'LS47 '48, 'LS48 ‘49, '(.S49
{TOP VIEW) (TOP VIEW) {TOP VIEW)
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positive logic: see function tables
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TYPES SN5446A, '47A, ‘48, '49, SN54LA6, 'L47, SN541S47, 'LSA8, 'LS49,
SNT7446A, ‘47A, '48, SN74146, 'L47, SN74LSA7, 'LSA8, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description

The '46A, 'L46, "47A, 'L47, and 'LS47 feature active-low outputs designed for driving common-anode VLEDs or
incandescent indicators directly, and the '48, ‘49, 'LS48, '1.549 feature active-high outputs for driving lamp buffers or
common-cathode VLEDs. All of the circuits except ‘48 and 'LS49 have full ripple-blanking input/output controls and a
lamp test input. The ‘49 and 'LS49 circuits incorporate a direct blanking input. Segment identification and resultant
displays are shown below. Display patterns for BCD input counts above 9 are unique symbols to authenticate input
conditions.

The ‘46A, ‘47A, '48, ‘L46, ‘L47, 'LS47, and 'LS48 circuits incorporate automatic leading and/or trailing-edge
zero-blanking control (RBI and RBO). Lamp test (LT) of these types may be performed at any time when the BI/RBO
node is at a high level. All types (including the ‘49 and 'LS49) contain an overriding blanking input {Bi) which can be
used to contro! the lamp intensity by pulsing or to inhibit the ocutputs. Inputs and outputs are entirely compatible for
use with TTL or DTL logic outputs.

The SN54246/SN74246 through ‘249 and the SN54LS247/SN74LS247 through ‘LS249 compose the 5 and
the 9 with tails and have been designed to offer the designer a choice between two indicator fonts, The
SN54249/SN74249 and SN541.5249/SN74LS249 are 16-pin versions of the 14-pin SN5448 and 'LS49. Included in the
‘249 circuit and 'LS248 circuits are the full functional capability for lamp test and ripple blanking, which is
not available in the "49 or 'LS49 circuit.
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3 NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

SEGMENT

IDENTIFICATION

‘48A, "A7A,'L46, "L47, "LSA7 FUNCTION TABLE

DECIMAL INPUTS OUTPUTS
OR Bi/RBO NOTE
FUNCTION LT |RBI| D [4 B A a [ 3 d . f 9
0 H H L L L L H ON |ON |[ON | ON | ON | ON | OFF
1 H X L L L H H OFF | ON | ON | OFF | OFF | OFF | OFF
2 H X L L H L H ON | oN |oFF | on | ON JOFF | ON
3 H X L L H H H ON | oN JON | on | OFF |OFF | ON
4 H X L H L L H oFf | oN Jon |oFr|oFr | Oon | ON
5 H X L H L H H oN |OFF |oN | ON | OFF [ ON | ON
6 H X L H H L H ofFF |oFF |[oN | on | Oon | ON | ON
7 H X L H H H H ON | ON | ON | OFF | OFF | OFF | OFF ]
8 H 3 H L L L H oN [on [on [on | ON jJoON | ON
9 H X H L L H H ON | ON |ON |OFF [OFF | ON | ON
10 H X H L H L H OFF |OFF |oFF | ON | ON |OFF | ON
1 H X H L H H H ofFF |OFF | oN | ON | OFF |OFF | ON
12 H X H H L L H ofFf | ON |oFF [oFF |OFF | ON | ON
13 H X H H L H H ON [oFF |OFF | oN JOFF | On | ON
14 H X H H H L H ofFf |oFF |oFF | oN | ON | ON | ON
15 H X H H H H H oFf | oFF |oFF | OFF | OFF | OFF | OFF
Bl 3 X X X X X L OFF | OFF |orF | OFF | OFF |OFF |OFF| 2
RBI H L L L L L L OFF | OFF |OFF | OFF | OFF |OFF |OFF| 3
LT L X X X X X H ON |ON |onN | Oon | ON | ON | ON 4

H = high level, L = low ievei, X = irrelevant
NOTES: 1. The blanking input (BI) must be open or heald at & high logic level when output functions O through 15 are desired. The

ripple-blanking input (RBI1) must be open or high if blanking of a decimal zero is not desired.

2. When a low logic level is applied dirsctly to the blenking input (B)), all sagment outputs sre off regardiess of the level of any
other input.

3. When ripple-blanking input {RBI) and inputs A, B, C, and D are at a low lavel with the Iamp test input high, all segment outputs
go off and the ripple-blanking output (RBO] goes to a low level {response condition).

4. When the blanking input/ripple blanking output (BI/RBO) Is open or held high and a low Is applied to the lamp-test input, all
sagment outputs are on,

tBI/RBO is wire-AND logic serving as blanking input (B}) and/or ripple-blanking output (RBO}.
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TYPES SNS446A, ‘A7A, ‘A8, '49, SN54L46, ‘147, SN541547, 'L848, 'LS49,
SN7446A, 'ATA, ‘48, SNTAL46, 'L47, SN74LS47, LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘48, 'LS48
FUNCTION TABLE
DECIMAL
OR INPUTS gimeot OUTPUTS NOTE

FUNCTIONILT|RBI{ D C 8 A 8 b ¢ d e f 3

o H H L L L L H H H H H #H H L

1 H X L L t H H L H H L L L

2 H X L L H L H H H L H H L H

3 H X L L H H H H H H H L L H

4 H X L H L L H L H H L L H H

6 H X L H L H H H L H H L H H

6 H X L H H L H L L H H H H H

7 H X L H H H H H H #H L L L L
8 L X H L L L H H H H H H H H 1

9 H X H L L H H H H H L L H H

10 H X H L H L H Lt L L H H L H

i1 H X H L H H H L L H H Lt L H

12 H X H H L L H L H L L L H H

13 H X H H L H H H L L H t H H

14 H X H H H L H L L L H H H H

16 H X H H H H H L L L v L oL L
Bl X X X X X X L L L ¢t L L L L 2
RBI H L L L L L L L L L L L L L 3
LT L X X X X X H H H H H H H H 4

H = high level, L = low level, X = irrelavant
NOTES: 1. The blanking input {Bl) must bs opsn or hsid st » high logic level when output functions O through 15 are desired. The
ripple-blanking input (RB1)} must be apan or high, if blanking of & decimal zaro is not desired,
2. When a low logic leval is applied directly to the blanking input (R1}, alt seagmant cutputs sre low regardiess of the level of any
other input.
3. When ripple-blanking input (RB1) and inputs A, B, C, and D are at a low level with the lamp-test input high, ail segment cutputs
go low and the rippte-blanking output (RBO} goes to s low level (response condition).
4. When the blanking input/ripple-blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all
sagment outputs are high.
1BI/RBO is wire-AND logic serving as blanking input {Bl) and/or ripple-bianking cutput {RBO).

49, 'LS49
FUNCTION TABLE
DECIMAL INPUTS OUTPUTS
oR NOTE
FUNCTION| D C B A Bl |8 b ¢ d e g
° L L L L[H|H H W H H A L
1 L L L H|H|L H W L L L
2 L L H L|H|H o L v v L
3 L L H H|H|H W H H L v H
4 L H L L[R|[L B ®H L L H H
5 L H L H|H|H v H H L H H
6 L H H L|H|L L H H H H H
7 PO R N O A N - SO VO S S A [
8 H L L LIH|A B A A H H #H
9 H L L H|H|H 8 W L ¢ W H
10 H L H L|H|L L t W H L H
11 H L H H|#fL L H W L L H
12 H H L L|H|L H L L L H H
13 H H L HIH|H L ¢t ®H L H H
14 H H H L|lH]|L L L w H H H
18 H H_ H H|H]L v L oL oL oo
BI X X X X|L]JL t L L t t L] 2

H = high level, L = low level, X = irrelavant
NOTES: 1. The bianking input {B1) must be open or heid at s high logic levet when autput functions 0 through 15 are desirsd.

2. Whan a low logic leve! is applisd directly to the blanking input (Bt), alt seg L] are iow rag of the level of any
other input, .
3
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B74

TYPES SN5446A, '47A, ‘48, ‘49, SNB4LAE, 'L4], SN541S47, -

SN7446A, ‘4TA, ‘48, SN74146, ‘L47, SNI4LSAD, °
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

. 'L5A8,

'LS49

functional block diagrams

'48A, ‘4TA, 'L46, 'LA7, 'LS47
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TYPES SN5446A, '47A, ‘A8, ‘49, SN54L46, ‘147,

A, ‘47A, '48, SN7ALA6, 't4]
0-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

'48A, '47A, ‘A8, "49, 'L48, 'LA7

‘48A, '47A, ‘48

‘L48, "L47

EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO EQUIVALENT OF BI/RBO
EXCEPT BI/RBO
Vee
Vee T S48k g8 kR
b " NOM ¢ NOM
INPUT - “—'E ¥ .
<
3
SNBA/SN74": Req = 6 kil NOM i
SNB4L'/SNT4L" Rgq =8 kil NOM BI/RBO 8i/RBO
"4BA, '4TA L4, "L47
TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
aTHRUg aTHRUg
Vee
-~ > : Vv,
—_ b ® A —OuTPUT —_—= cc
j & .N —— & 4k
I » $nom OUTPUT
P —_— N
£ g IR T
« b)
o - -~
EN
‘a8 ‘49
TYPICAL OF OUTPUTS YYPICAL OF ALL OUTPUTS
sTHRU g
- ——Vee - Vee
- b
2k - _
NOM ST
_.‘y’
QUTPUT LN QUTPUT
L
b3
?
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TYPES .SN541S47, 'L348, 'LS49, SNI4L8A7. 'LS4B, 'LS49
- BCD-TO-SEVEN-SEGMENT -DECODERS/DRIVERS

schematics of inputs and outputs
'LS47, ‘LS48, 'LS49 °LS47, 'LS48, 1S40
EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO
EXCEPY BI/RBO
Vee
y . -
Tt :
S ea 1 20k & ‘: 10k}
INPUT - NOM o $ Nom
¥ o -
L
{ 3 + ¥
77 1
LT and RBI (*LS47, *LS48): Req = 20 K NOM BI/R 7
B (‘LS49): R.q =20 k) NOM /R8O
A,B,C, and D: ﬂ.q = 26 k2 NOM
‘LS47 1848
TYPICAL OF QUTPUTS TYPICAL OF OUTPUTS
aTHRUg aTHRU g
5
—— TS vee - Vee
—_— S ——— s $2xn
$ 3
—_— < - _ § NOM
P e =il )f'_ _——
’/ OUTPUT _‘r
-4 o
e, .»‘1 e p—OuUTPUT
<
‘L8349
TYPICAL OF OUTPUTS
aTHRUg
- Vee
OUTPUT
{374
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TYPES SN5446A, SNS44T7A, SN744GA, SN744TA
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, V¢c (see Note 1)
Inputvoitage . . . . .

Current forced into any output in the off stnte
Operating free-air temperature range: SN5446A, SN5447A

Storage temperature range
NOTE 1:

recommended operating conditions

SN7446A, SN7447A

Voltage valuss are with respect to natwork ground terminal.

A"
55V
1mA

.. —55mo1zsc
.. 0°Cw70°C
—65°C to 160°C

SNB448A SNBA47A SN7446A SN7447A uNIT
MIN NOM MAX |MIN NOM MAX |MIN NOM MAX |MIN NOM MAX
Supply voltage, Vec 45 5 65| 45 5 5.5614.76 5 5.25 [4.76 5 526 V
. Off-state output voltage, VQ(off) | a thrug 30 16 30 15 V
On-state output current, lg(on) | 2 thrug 40 40 40 40} mA
High-level output current, loH BI/RBO —200 —-200 —200 -200] nA
Lowlevel output current, i B8i/RBO 8 8 8 8] mA
Operating free-air tempe . TA —66 125 | -55 125 4 70 o] 70! °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONSY MIN TYPF MAX JUNIT
Vi High-level input voltage 2 v
ViL Low-lavel input voltage 08| V
ViK input clamp voltage Vee=MIN, 1 =—-12mA ~15{ V
NeC=MIN, Vip=2V,
High-ievel ol B8I/RBO 4 3.7 v
VoH igh-level output voltage VIL=08V, low = —200 4A 2
Vee=MIN, V=2V,
VoL  Lowlevel output voltage BH/RBO cc H=2 0.27 04| V
Vi =08V, JgL=8mA
. ot * Veg =MAX, Vig=2V, 260
O{off) -state output current athrug VIL=08V, Voot = MAX uA
; v On-state output voit 8 thy Vee = MAX, Vi =2V, 03 04 v
- U g 5
] Ofon} 4 o age g VIL=08Y, 1o(on) =40 mA
Any input
N Input current at maximum input voltage e:e:’tw::/ﬂﬂo Voo =MAX, V=565V 1| mA
Any input
E i Voo =MAX, V=24V 40
liH High-level input current except BI/RBO cC 1=2 KA
Any input _16
hr Low-level input current except BI/RBO | Voo =MAX, Vy=04V mA
BI/RBO —4
igg  Shortcircuit output current B1/RBO Vge = MAX —4 | mA
Ve = MAX, | SNB4’ 64 86
‘g Supply current Sea Note 2 {sna s 103 ™
TFor conditions shown as MIN or MAX, use the sppropriste vaiue specified under recommaendad operating conditions.
tan typicsl values sro at Voo =6V, Ta = 25°¢.
NOTE 2: i is messured with sll outputs open and all inputsat 4.5 V.
switching characteristics, Voc =5V, Tao = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
toff Turn-off time from A input 100 s
ton Turn-on time from A input CL=15pF, R =120, 100
' toft Turn-off time from RBI input See Note 3 100 n
. ton Turn-on time from RBI input 0| ™

NOTE 3: Load circuit and voltage waveforms are shown on page 3-10; toff cOrrespunds to tpy | #nd Lo, COTresponds 1o tpp .
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TYPES SN54146, SN64L47. SN74146, SN74147
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supplyvolta@Vcc(saaNoteH..............................7V
Inputvoltage . . . . . XA
Peakoutputcurrent(tw<1ms dutycycle<10%) . 0 X T
Current forced into any output in the off state . . e e e e e e e e e .. . 1TmA
Operating free-air temperature range: SN54L48, SN54L47 e e e e e e e e e e —55 Cto 126°C
SN74L46,SN74L47 . . . . . . .. ... ...... 0°Cw70°C
Storage temperaturerange . . . . . . . . . . . 4 e 4+ 4+ e s e e e . ... . —65Cto150°C
NOTE 1: Voltage values ars with respect to network ground terminal.
recommended operating conditions
SNG4LAS SN54LA?7 SN740L46 SN74L47
MIN NOM MAX |MIN NOM MAX |MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Voo 45 5 55| 45 5 655|475 5 5.25|4.76 B 8.26) V
Off-state output voltage, Vo(off) | # thru g 30 16 30 16] Vv
On-stats output current, 10@ athrug 20 20 20 20} mA
High-level output current, gy BI/ABO -100 -100 —100 —100f pA
Lowevel output current, lp(, B1/RBO 4 4 4 4] mA
[ q froe-air tamp e TA 65 126 | -55 126 o0 70| o 70] °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPE MAX |[UNIT
VIH High-level input voltage 2 v
ViL Low-level input voitage 08| v
Vik input clamp voltage eAxnc:;:’:pBult‘RBO Voo =MIN, 1j=—12mA —-15] Vv

v High-level it BI/RBO Vee=MIN, V=2V, 24 34 v
-lavel t -
oH M outputvoltage ViL=08V, lgn =—100uA

VoL  Low-level output voitage B!/RBO Vo =MIN. Viy=2V. 02 04| v
ViL=08V, loL=4mA
| Voo = MAX, Vig=2V,

Oloff) Off-state output current athrug VIL=08V, Voot = MAX 280| gA

Vee=MAX, ViH=2V

VO(on) On-state output voitage athrug
| Input current at maximum input volt Anvinput |- MAX, V| =55V 1| ma
nput current at maximum inpy = . =5 m,
! put curre i putvoltage except BI/RBO | °C !
Any input
1 High-levet =MAX, V=24V
H igh-level input current except BI/RBO Vee AX, V=24 20| pA
Any input 08
I Lowdevel input current except BI/RBO |V = MAX, V=04V | ma
BI/RBO -2
los Short-circuit output current BI/RBO Ve = MAX ~2| mA
Vee = MAX, SN54L.° 32 43
I ¥ A
cc  Supply current See Note 2 SN7aL 32 62| "
TFor conditions shawn as MIN or MAX, uss the appropriate valus specifi under d operating aith
TAN typical vatues are at Voo =5 V, T4 = 25°C.
NOTE 2: Igg is messured with sll outputs open and all inputs at 4.5 Vv,
switching characteristics, Vcc =5V, TA = 26°C
PARAMETER TEST CONDITIONS MIN _ TYP MAX JUNIT
toff Turn-off time from A input 200 s
ton’  Turn-on time from A input C_L=16pF, R =2809, 200
toff Turn-off time from RBI input See Note 3 200 s
ton Turn-on time from RBI input 200

NOTE 3: Load circuit snd voltage waveforms are shown on pags 3-10; toff cOrresponds to tpy i 8nd ton COrrespoONds to tpyy .
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TYPES SN541847, SN741847
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

REVISED OCTOBER 1976

absolute maxinwim rniny over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vg (see Note 1) . . . . . e e e e e e e v
inputvoltage . . . 7V
Peakoulputcurrent(tw<‘lms,dutycycle(lﬂ%) . 01 (7Y
Current forced into any output intheoffstate . . . . . . . . . . . . ., ., .. ... ... 1TmA
Operating free-air temperature range: SN54LS47 . . . . . . . . . . . . . . .. ... —-55 Cto 125°C
SN74LS47 . . . . . . . . . . . ... ... .. .. 0Cw0C
Storage temperature range . . . . . . . . . . . . 4 4 . e 4 e e s e e e . . ... —B5°Cto150°C
NOTE 1: Voltage values are with respact to network ground terminal,
recommended operating conditions
SNBALGA? SNTALSAT ot
MIN NOM NMAX [MIN NOM MAX
Supply voitage, Voo 45 6 6.5 | 4.75 5 6.26| V
Otf-state output voltage, V() (off) sthug 15 %) VvV
On-state output current, Io{an} 8 thrug 12 24 | mA
High-lavel output current, low BI/RBO —50 =50 | wA
Low-levef output current, IQL BI/RBQO 1.6 32| mA
Operating frae-air tamperature, T —56 125 0 0| °C
electrical characteristics over reeommandad operating free-air temperature range {unless otherwise noted)
SNSALSAY SN7ALSA?
PARAMETER T ONDI i
ARAMETE E8T ¢ TIONS MIN TYPE MAX |MiN_Tvpi wax |
Vi High-leve! input voltage 2 2 v
Vit Low-leve] input voitage 0.7 0B| V
ViK input clamp vottaga Ve = MIN, Iy = 18 mA ~1.5 -15| V
i Vec=MIN,  Vig=2V,
Vi High-level i { 81/RBO 24 42 24 42 v
OH igh-level cutput voltage| 81/ ViL = V) max, lgy = ~50 A
, Vee=MIN, |10 v 16ma 025 04 075 04
VoL Low-tevel output voltage | BI/RBO Vig=2V, v
Vi = Vy max |'OL=32mA 035 05
Ve = MAX, ViH=2V,
1 Off-state output current | a thru g 250 250 | uA
Oloff) ViL = Vi max, Vo(off) = 15V
. Vee=MAX, [ )= 12mal 025 04 026 04
VQ(on) On-state output voitage |a thrug ViH=2V, v
Vi = Vi max Io(on) = 24 mA 0.35 0.5
[ Input current st maximum input voltage | Voo = MAX, V=7V a1 0.1 mA
hH High-level input current Vee = MAX, Vy=2.7V 20 20| uA
Any input 0.4 ~04
TR Low-level input current | except BI/RBO| Voo = MAX, V=04V mA
BI/RBO ~1.2 -1.2
lgg  hortireuit BI/RBO Vee = MAX -03 -2 |-03 -2| ma
output current
[ Supply current Vce = MAX,  See Note 2 7 13 7 13| mA
TFor conditions shown as MIN or MAX, use the appropriats value specifiad under racommended operating conditions,
TAIl typical values sre at Vee=8V,. Ta= 256°c.
NOTE 2: Igg is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vo =5V, TA = 26°C
PARAMETER TEST CONDITIONS [MIN _TVP MAX JUNiT
toff Turn-off time from A input - 100 s
tan Turn-on time from A input CL=16pF, R_=665%, 100
toff Turn-off time from RBI input See Note 4 100 n
ton Turn-on time from RBI input 100

NOTE 4: Load circuit snd voltsge waveforms sre shown on page 3-11; ty¢4 corresponds to tp | 8nd topn cOrresponds to tpyy .
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TYPES SN5448, SN7448
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply voltage, Voc (seeNote 1) . . . . . . . . . . ... ... s e eIV
Inputvoltage . . . . . . . . . . . . . . e e e e e e e e s e e e e s e e .. . BBV
Operating free-air temperaturerange: SN65448 . . . . . . . . . .. . ... . ... . -55°Cto125°C

SN7448 . . . . .. ... ... .......... 0Ct70°C
Storagetemperaturerange . . . . . . . . . . . . . 4 . 4 . s s s i e e . ... —65°Cto150°C

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions
- SN7448 UNIT
MIN NOM MAX | MIN NOM MAX
Supply vottage, Voo 45 5 565|475 &5 626] Vv
athrug —400 ~400
igh-level )
High-level output current, lon BI/RBO 200 200 BA
Lowevel output current, | 8 thrug 6.4 6.4 mA
° U -lou BI/RBO 8 3
Operating free-air tamperature, T —55 126 0 70| °c

slectrical charactsristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? MIN TYP! MAX JumiT
ViH High-level input voltage 2 \Z
ViL Low-level input voltage 08| Vv
Vik Input clemp voltage R Voo =MIN, (j=—-12mA -15| Vv
th Vee=MIN, Vip=2V, 4 2
VOH High-leve! output voltage lbidiied cc H 2 4 v

BI/RBO ViL=0.BV, IgH=MAX 24 37
Voo =MIN, V=085V,
Input conditions as for Vo
Vee=MIN, Viy=2V,
ViL=08V, lIgL=MAX

lo QOutput current athrug -13 =2

3

VoL Low-ievel output voltage 0.27 04| Vv

I Input current at maximum input voit Anyinput |\ o =MAX, V| =65V 1| ma -
in| = = 5|
1 nput current at maximum input voitage axcept BI/RBO cc .V
1 High-level input t Any input \"/ MAX, V=24V 40 | uA
evel in n = . =2,
IH nput curre except BI/RBO| © OC ' .
Any input 16
nL tow-tevel input current except BI/RBO| Voo = MAX, V=04V T mA
BI/RBO —4
los Short-circuit output current BI/RBO Ve = MAX —4 | mA
) Supol . Voe =MIN, SN5448 53 76 mA
rrern
ce upply o See Note 2 SN7448 83 90
TFor conditions shown as MIN or MAX, use the sppropriate value specifisd under recommendsd operating condlitions.
fan typical valvesare at Voo =6V, Ta = 25°C.
NOTE 2: Igg is measured with all outputs open and atl inputs st 4.5 V.
switching characteristics, Vec =5V, TA=25°C
PARAMETER TEST CONDITIONS MIN TYP MAX|uNIT
tpyL  Propagation delay time, high-to-low-level output from A input 100
ns
tpLH  Propagation delay time, low-to-high-level output from A'input CL=156pF, R =1k, 100
tpHL  Propagation delsy time, high-to-low-level output from RBI input See Note 5 100
ns
tPLH  Propegetion dalay time, low-to-high-tevel output from RBI input 100
NOTE 6: Load circuit and voltage waveforms are shown on page 3-10.
b7e
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TYPES SN54LS48, SN74LSA8
BCD-TO-SEVEN-SEBMENT DECODERS/DRIVERS

REVISED OCTOBER 1976

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

Supply voltage, Vo (see Note 1) . . e e . 7v
Inputvoltage . . e e e e e e e e e e e . . 7V
Operating free-air temperature range SN54LS48 . e . . —55 C to 125°C
SN74L848 . . . . . .. . . . ... 0°Ctw70°C
Storage temperature range . . . —~65°C to 150°C
NOTE 1: Voitage velues are with respact to network ground terminal.
recommended operating conditions
SN541.548 SN74LS48 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 45 & 6.5 ) 4.76 6 525| Vv
athrug —100 ~100
i ]
High-levet cutput currant, Igp RI/RBO T Y uA
Low-levet t t, | 8 thru g 2 6 mA
Ovrlevel autput current, oL BI/RBO 16 32
Operating free-air temperature, TA —56 126 0 70| °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
SNE4LSA8 SN74L548
PARAMETER TEST CONDITIONSY
AR v EsT MIN_TYPE MAX |MIN_ TYPT max | o
ViH High-level input volitage 2 2 v
ViL Low-level input voltage 0.7 08| v
Vik Input ctamp voltage Vce = MiIN, hh=—-18 mA -1.5 -186| V
s thru g and Vee = MIN, Vig=2V, )
v, High-tevei t vol 24 42 . »
OH outputvolt®l g1 /reO Vi = Vi max, lon = MAX 24 42 v
Vee = MIN, Vo=085V,
o Output current sthrug cc=MIN,  Vo-0 -13 -2 -13 -2 mA
Input conditions as for Vou
Vec=MIN, [\ =2ma 025 04 025 04
athrug Vig=2V, \"
Vi = vy max | 'OL=EmA 035 05
Vou Low-leve) output voltage Ver = MIN
cC . loL=1.6mA 0.25 0.4 0.25 04
8I/RBO VIH=2V, v
ViL = Vi max | 'OL=32mA 035 05
Input current at Any input
i = MAX, Vi=7V . .
! maximum input voltage | except BI/BRO Vee A ! 01 0.1} mA
' High-level input current | ¥ InPut Veo=MAX, Vy=27V 20 2| ua
L 9 fnput cun except BI/RBO| * CC . s #
Any input 04 04
w tow-level input current | except BI/RBO | Voo = MAX, V=04V e T ma
BI/RBO —-1.2 —1.2
tog o horteircuit BI/RBO Vee = MAX -0 -2 |-03 2| ma
output current
lee Supply current Veo=MAX,  Ses Note 2 25 38 26 38) mA
TEor conditions shown as MIN or MAX, use the appropriste vaiue specified under recommendad pperating conditions.
tAn typical values are at Ve =B V, T 25°C.
NOTE 2: icg is messursd with all outputs open and all inputs at 4.5 V.
switching characteristics, Vec =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tPHL Propagetion delay time, high-to-low-level output from A input CL=15pF, R =4k, 100 s
tPLH Propagation delay time, low-to-high-lavel output from A input See¢ Note § 100
PPHL Propagetion delay time, high-to-low-level output from RB1 Input CL=15pF, Ry =6kR, 100
tpLH Propagation delay time, low-to-high-level output from R8I input See Nowe § 100 b
NOTE 6: Load circuit and voltage waveforms are shown on page 3-11,
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TYPE SN5449

BCD-TO-SEVEN-SEGMENT DECODER/DRIVER

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

NOTE

Supply voltage, VCC (see Note 1)

Inputvoltage . . . . . . . . . .. ..
Current forced into any output in the off state
Operating free-air temperature range

Storage temperature range

1: Voltage values are with respect to network ground terminal.

recommended operating conditions

7V

55V
. . . .. 1mA
—55°C to 126°C
—65°C to 150°C

SN5449 UNIT
MIN  NOM MAX
Supply voltage, Voo 4.5 5 58] Vv
High-tevel output voitage, Voi 65| Vv
Low-ievel output current, I 10] mA
Operating free-air tempi .Ta —55 125] °c
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONS? UNIT
MIN TYP! MAX
ViH High-level input voltage 2 v
ViL Low-level input voltage 08| V
ViK Input clamp voltage Ve =MIN, §=—-10mA -15| Vv
. Vec=MIN, V=2V,

[ High-level out 250 | wA
OH igh-level output current VIL=08Y. VQu =55V u
v Low-level output vol Ve = MIN. Vi =2V, 027 04| v

oL towdavel output voltage VIL=08V, lgL=10mA - ‘
Iy Input current at maximum input voltage Voo =MAX, V=65V 1| mA
A High-level input current Voo =MAX, V| =24V 40 ( uA
I Low-ievel input current Voe=MAX, V=04V -16| mA
lec Supply current Vee = MAX, Ses Note 2 33 47 mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under rect operating cond|
TAll typlcal values sre at Veg=5V.Ta™ 25°C.
NOTE 2: Igg is measured with all outputs open end all inputs at 4.5 V.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
PHL Praopagation delay time, high-to-iow-level output from A input 100 s
PLH Propagation delay time, low-to-high-level output from A input CL=15pF, Ry =667 1%, 100
PHL Propagation delay time, high-to-iow-level output from RBI input See Note 5 100 s
tpLH Propagation delay time, iow-to-high-level output from RBI input 100
NOTE 5: Load circuit and voltsge waveforms are shown on page 3-10.
{1076
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TYPES SN541549, SN74L549
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

REVISED OCTOBER 1876

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

Supply voltage, Vcc(seeNomﬂ . e . . e e e e v
Input voitage . 7V
Current forcad into anv output in ﬁw off stato . . . . PO, P mA
Operating free-air temperature range: SN64LS49 [N . R PO —55 Cto 125°C
SN74L549 .. . PR .. .. 0°Cwo70°C
Storage temperature range e . . . . ... =86°Cto150°C
NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions
SN54LEAS SN741.549 UNIT
MIN NOM MAX [ MIN NOM WMAX
Supply voitage, Vo 45 5 55|47 & 526| Vv
High-level output voltage, VoR 55 55| V
Low-level output current, igL 4 8] mA
Op g free-air temp Ta ] 126 0 70} °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted}
A
SN54L849 SN74LSe9
P T 1T t NIT
'ARAMETER TEST CONDITIONS N TYPE WIN_ TYPE MAX |V
ViH High-level input voltage 2 2 \"
VL Low-level input voltage 0.7 08| Vv
Vi Input clamp voltage Vee = MIN, = -18 mA -1.6 ~15] V
] Vee = MIN, V=2V,
o High-level output current ViL = Vi max, Vop =55V 250 260 | pA
Vec=MiN, [ 15 -ama 026 04 025 04
VoL Low-{evel output voltage ViH=2V, . 2 P a v
Vi = Vi max |loL=8mA : o
1] Input current st maximum input voitage] Voo =MAX, V=7V 0.1 0.1 | mA
[IT"] High-level input current Vec"MAX, V=27V 20 20| pA
I Lowlevel input current Vee=MAX, V=04V —~0.4 -04 | MA
Icc Supply current Vec= MAX,  See Note 2 8 16 8 16| mA
TFor conditions shown s MIN or MAX, usa the appropriate value specified under recommendad operating conditions,
¥AN typicat values are st Voo =6 V, T4 = 28°C.
NOTE 2: Igc is messured with all outputs open and sll inputsat 4.6 V.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX JUNIT
WPHL Propagstion delay time, high-todow-lsvel output from A input CL=18pF, R =2kQ, 100 s
tpLH  Propegation delay time, low-to-high-level cutput from A input See Note 6 100
tpHL  Propagation delay time, high-to-low-level output from RBI input Cp=16pF, R =8kO, 100 s
tPpLH Propagation delsy time, low-to-high-level output from R81 input Ses Note 6 100
NOTE 8: Load circuit and voltage wavefarms sre shown on page 3-11.
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