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TYPES SN5446A, '47A, 48, '49, SN54L46, *L47, SN54LS47, "LS48, "LS49,
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

MARCH 1974. REVISED DECEMBER 1983

‘46A, "47A, ‘L4b, 'L47, 'LS47 ‘48, '.S48 ‘49, 'LS49
feature feature feature
¢ Open-Collector Outputs ¢ (nternal Pull-Ups Eliminate e Open-Collector Outputs
Drive Indicators Directly Need for External Resistors « Blanking Input
* Lamp-Test Provision * Lamp-Test Provision
* Leading/Trailing Zero ¢ lLeading/Trailing Zero
Suppression Suppression
SN54L46, SN54L47 ... ) PACKAGE SN54LS47, SN541.548 . .. FK PACKAGE
SN5446A, SN5447A, SN54LS47, SN5448, SN74LS47, SN74L548 ... FN PACKAGE
SN541.S48 ... JORW PACKAGE (TOP VIEW)

SN7446A, SN7447A,
SN7448 ... JORN PACKAGE
SN74LS47,SN74LS48 ... D, JORN PACKAGE
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PRODUCTION DATA .
T:uis d;tl:ym:gnt cn:tains ’i’nf?’rmtninn cl;rrent as TE %
0 pll ication late. roducts conform to x AS
specifications per the terms of Texas Instruments 3-193
s{landlrd warrpumy. Production rmcusing does INSTRUMENTS
not necessarily include testing of all parameters
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TYPES SN5446A, '47A, 48, ‘49, SN54L46, 'L47, SN54LS47, 'LS48, ‘LS49,
SN7446A, *47A, '48, SN74LS47 'LS48, 'L$49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

¢ All Circuit Types Feature Lamp Intensity Modulation Capability

DRIVER OUTPUTS TYPICAL
TYPE ACTIVE QUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT | VOLTAGE DISSIPATION
SNG446 A low open-collector 40 mA 30V 320 mw Jw
SN5447A low open-coilector 40 mA 18V 320 mW J, W
SN5448 high 24k $2 pull-up 6.4 mA 55V 265 mw Jow
SN5449 high open-ollector 10mA 55V 165 mw w
SN541L46 fow open-collector 20 mA 30v 180 mW J
SNG541L 47 low open-coliector 20mA 15V 1680 mw J
SN54LS47 low open-collector 12mA 15V 35mw J,w
SN541.548 high 2k pull-up 2mA 55V 125 mW J, W
SN541548 high open-collector 4mA 55V 40 mW Jw
SN7446A low open-<ollector 40mA 30V 320 mW N
SN7447A low open-oliector 40mA 15V 320 mw J,N
SN7448 high 2-k2 pull-up 64 mA 55V 265 mW 4N
SN74L847 tow open-coliector 24 mA 15v 35 mwW J,N
SN741.548 high 2k pull-up 6 mA 55V 126 mW J,N
SN74LS49 high open-collector 8mA 5.5V 40 mW J,N
logic symbols
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Pin numbers shown on logic notation are for D, J or N packages.

3194 TEXASs {'f

INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS TEXAS 75265



TYPES SN5446A, '47A, '48, '49, SN54L46, L47, SN54LS47, 'LS48, "LS49,
SN7446A, °47A, "48, SN74LS47, ’LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description

The "46A, 'L46, ‘47A, 'LA7, and 'LS47 feature active-low outputs designed for driving common-anode VLEDs or
incandescent indicators directly, and the '48, 49, 'L548, 'L.$49 feature active-high outputs for driving lamp buffers or
common-cathode VLEDs. All of the circuits except '49 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 control the lamp intensity by pulsing or to inhibit the outputs. Inputs and outputs are entirely compatible for
use with TTL logic outputs.

The SNbB4246/SN74246 through '249 and the SNB4LS247/SN7415247 through 'LS249 compose the /5 and
the 5 with tails and have been designed to offer the designer a choice between two indicator fonts. The
SN54249/SN74249 and SNH4LS249/SN74L.5249 are 16-pin versions of the 14-pin SN5449 and 'LS49. included in the
249 circuit and ‘LS249 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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d NUMERICAL DESIGNATIONS AND RESULTANY DISPLAYS

SEGMENT
IDENTIFICATION

‘46A, "47A,°L46, 'L47, 'LSA7 FUNCTION TABLE

DECIMAL
o INPUTS &i/REG OUTPUTS NOTE

FUNCTION LY |RBI | DO c B A 2 b ¢ d e f g 3
0 H H L L L L H on [ on [on [ on] on [ on]oOFF
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 | OoN | ON |OFF | ON N
3 H X L L H H H ON | on [oN | on [oFF JOFF | ON L
a H X L H L L H ofFf | on | ON [OFF jofF | on | ON Q
5 H X L H L H H on |oFF [on | on |oFr | on | ON >
6 H X L H H L H OFF |OFF |ON | ON [ ON [ ON | ON w
7 H X L H H H H ON | ON | ON | OFF | OFF [OFF | OFF . @]
8 H X H L L L H oN {on [on |[on | on |oON | 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 L
1 H X H L H H H OFF [OFF | ON | ON | OFF [OFF | ON
12 H X H H L L H off | oN |oFF |oFF [oFF | ON | ON
13 H X H H L H H ON |OFF [OFF | ON | OFF | ON | ON
14 H X H H H L H OFF | OFF |OFF | ON | ON | ON | ON
15 H X H H H H H off | OFF |OFF | OFF | OFF | OFF | OFF
BI X X X X X X L OFF | OFF |OFF |OFF [ oFF |offr [ 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 |oN [ on [ on | on | on 4

H = high level, L = low level, X = irrelevant
NOTES: 1. The blanking input {BI) must be open or held at a high logic level when output tunctions O through 15 are desired. The
ripple blanking input (RB1) must be open or bigh if bianking of a decimal zero is not desired.
2. When a low logic jevel is appiied directly to the blanking input m), ait segment outputs are off 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, 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 (E/RB,O) is open or heid high and a low is applied to the lamp-test input, alt
segment outputs are on.

'BI/RBO is wire AND logic serving as blanking input (B) and/or ripple-blanking output (RBO).

{i’
TEXAS 3.195
INSTRUMENTS
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TYPES SN5448A, 47A, *48, 49, SN54L46, 'L47, SN54LS47, °LS48, °LS49,
SN7446A, ’47A, ’48, SN74LS47, °LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘48, "LS48
FUNCTION TABLE
DECIMAL
oR INPUTS Bi/ABG OUTPUTS NOTE
FUNCTION |LT[(RBI| D €© B A a b ¢ d e f g
0 H|H|[L L L L H H H H H H H L
1 H|l x|t L L H H L H H L L L L
2 H|l x|t L H L H H H L H H L H
3 H]l x|L L H H H H H H H L L H
a H x |[LU H L L H L H H Lt L H H
5 H|lx |L H L H H H L H H L H H
6 H]l x|t H H L H L L H H H H H
7 Hlx L B H H| =# H H H L L L L .
8 H| X |[H L L ¢t H H H H H H H H
. 9 H|lx|H L L # H H H H L L H H
10 H|l x|H L H L H L L L H H L H
11 H]l X |H L H H H L L H H L L _H
12 HI X [H H L L H L H L L L H H#H
13 Hlx|H H L H H H L L H L H H
14 H]l X |H H H L H L L L H H H H
15 H| X | H H H H H L L Lt L Lt L
Bl x| x| x x x x L L L L L L t t 2
RBI H|l v |t L v o L L L L L L L L 3
LT Ll x| x x x x H H H H H H H H 4

H = high level, L = low level, X = irrelevant

NOTES: 1. The blanking input (BI} must be open or held at a high logic lavel when output functions 0 through 15 are desired. The

ripple-blanking input {(RB1) must be open or high, if blanking of a decimal zero is not desired.

2. When a fow logic tevel is applied directly to the blanking input (BI), ali segment outputs are low regardiess of the level of any

ather input .

3. When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp-test input high, all sagment outputs
go low 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

W

segment cutputs areg high.

tBI/RBO is wire-AND logic serving as blanking input (B1) and/or ripple-blanking output {RBO).

is apptied to the lamp-test input, all

—l
—{ ‘49, 'L.s49
- FUNCTION TABLE
U DECIMAL INPUTS OUTPUTS
m OR - NOTE
< FUNCTION | D C B A |Blt | a b c d e f ']
-— [} L L L L H H H H H H H L
(@] 1 L L L H{H|L B H L L ¢
m 2 L L H L H | H H L H H L H
(/)] 3 L L H H|H]H H H H L L H
4 L H L L H L H H L L H H
s L H L H | H H L H H L H H
6 L H H L H L L H H H H H
7 L H H H | H H H H L L L L 1
8 H L L L H H H H H H H H
9 H L L H H | H H H L L H. H
10 H L H L H L L L H H L H
11 H L H H H L L H H L L H
12 H H L L H L H L L L H H
13 H H L H | H H L L H L H H
14 H H H L H L L L H H H H
15 H H H H H L L L L L L L
B1 X X X X L L L L L L L L 2
H = high level, L = low level, X = irrelevant
NOTES: 1. The blanking input {B1) must be open or held at a high logic level vﬂan autput functions 0 through 15 are desired.
2. When a low logic level is applied directly to the blanking input (B1), all segment outputs are low regardless of the (evel of any
othar input.
’
3-196 TeExAs lu
INSTRUMENTS
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TYPES SN5446A, *47A, 48, SN54L46, °L47, SN54LS47, °LS48,
SN7446A, '47A, ’48, SN74LS47, °LS48,
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams
‘46, '47 A, ‘L46, 'LAT, ‘LS4T

{13) OUTPUT
—1 a
INPUT (7) +
A
L]
INPUT () ; {12) OUTPUT
B —1 k= b
pra i
]
INl::UT (2) | L (11) oUTPUT
1 BEE
INPUT (6) HiH
o T 1 St {10} OUTPUT
—_——— pt+-—1
BI/RBO
BLANKING (9) OUTPUT
INPUTOR 14| | o
RIPPLE-BLANKING M
OUTPUT
] (15) OUTPUT
r f
Lamp-TEST 3! |
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— " H (14} OUTPUT
RIPPLE-BLANKING —— = 9
INPUT 3
‘48, 'LS48
13) oUTPUT N
— a [F1)
INPUT (7} = Q
A S
]
(12) ouTPUT w
INI;UT () B seat v a)
P 2
iNpuT (2 | e 1) ouTPUT -
c [_ | c |—
INPUT 8) | o Ha
o >l L (10) OUTPUT
O] ¢
{

BI/RBO

BLANKING (9) OUTPUT
iNPUTOR =] b s
RIPPLE-BLANKING H

QUTPUT {
{15) OUTPUT
o f
LAMP-TEST (3) &

_INPUT

RBI = (18] OUTPUT
RIPPLE-BLANKING 5]_| .= g
INPUT

Pin numbers shown on logic notation are for D, J or N packages.

Qi’
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TYPES SN5449, SN54LS49, SN74LS49

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (continued)

‘49, 'LS49

INPUT () D
A

INPUT (1) D
8 1

INPUT (2}
c

7

INPUT (4)
D

B
BLANKING
INPUT

{3)

S30IA3QA 111 u

M

T

[Nl

Pin numbers shown on logic notation are forD, Jor N packages.

{11) OUTPUT
a

(10) ouTPUT
b

L
»B‘_Dﬂouwm
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8) outPuT
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(8) outPUT
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(13) QUTPUT
f

(12) OUTPUT
L
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TYPES SN5446A, "47A, '48, ‘49, SN54L46, ’L47,
SN7446A, "47A, ’48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘46A, '47A, '48, '49, 'L46, ‘L47 ‘46A, "47A, '48 'L46, 'L47

EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO EQUIVALENT OF BI/RBO
EXCEPT BI/RBO

Vee -=
Req
INPUT -~
Yy
) 4
77

SNB4/SN74": Rgq =6 k2 NOM
SNG4L'/SN74L": Req = B kil NOM

‘46A, ‘47A ‘L46, 'L47
TYPICAL OF QUTPUTS TYPICAL OF QUTPUTS
aTHRUg aTHRUg

172]
3]
o
-
=
‘48 ‘49 -
TYPICAL OF QUTPUTS TYPICAL OF ALL OUTPUTS
aTHRUg

2k
NOM

ouUTPUT OUTPUT

{ip
Texas
INSTRUMENTS 3-199
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TYPES SN54L547, 'LS48, °LS49, SN74LS47, °LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘LS47, 'LS48, ‘'LS49

'LS47, '1.848, 'LS49

EQUIVALENT OF EACH INPUT
EXCEPT BI/RBO

EQUIVALENT OF BI/RBO

Vee
20 k2 10 k§2
- NOM NOM
- & g ——
Bl
4
x
) 4
LT and RBI ('LS47, 'LS48): Rgq = 20 k{2 NOM .
P : _ BI/REO
Bi ('LS49): Rgq =20 k§2 NOM
A.B8,C and D: Rgq =25k NOM
'LS47 L548

TYPICAL OF OUTPUTS
aTHRUg

TYPICAL OF QUTPUTS
aTHRU g

Vee Ve
2k
3 NOM
QUTPUT
_‘ QUTPUT
-
-~
)
m
<
8
m ‘'LS49
TYPICAL OF OUTPUTS
aTHRUg
Vee
QUTPUT
i
Texas b
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TYPES SN5446A, SN5447A, SN7446A, SN7447A
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vcc (see Note 1) 7V
Input voltage Lo e e 55V
Current forced into any output in the off state 1T mA

Operating free-air temperature range: SN5446A, SN5447A
SN7446A, SN7447A

—55°C t0 125°C

0°C to 70°C

Storage temperature range —65°C to 150°C

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

recommended operating conditions

SNS446A SN5447A SN7446A SN7447A UNIT
MIN NOM MAX |MiIN NOM MAX |[MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 45 ) 5.5(4.75 [ 5.25 |4.75 5 5.25| V
Off-state output voltage, Vo (off} | athrug 30 15 30 15| V
On-state output current, Ig(on} | athrug 40 40 40 40| mA
High-level output current, Iy BI/RBO —200 —200 —200 —200| uwA
Low-level output current, g BI/RBO 8 8 8 8| ma
Operating free-air temperature, T —565 125 | —55 125 0 70 0 70| °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
PARAMETER TEST CONDITIONST MIN TYPI MAX [uniT
ViH High-levei input voltage 2 \4
ViL Low-level input voltage 08| Vv
Vik input clamp voitage Ve =MIN, 11 =—12mA -15| Vv
o Vee=MIN, viu=2V,
VoW High-level output voltage BI/RED ce H 24 37 v
ViL =08V, Ign=—200gA 3
— Veg=MIN, Vvig=2V,
VoL Low-level cutput voitage BI/RBO cc H 0.27 04| Vv
ViL=08V, igL=8mA
VCC=MAX, Vig=2V, 2
10{off} Off-state output current athrug cc IH 250 | pA w
ViL =08V, Vgioff) = MAX o
Vec=MIN, Viy=2V,
VO(on) On-state output voltage athrug cc IH 03 04| Vv -~
ViL =08V, Ig(on) =40 mA >
Any input L
1y Input current at maximum input voltage — = Vee = MAX, V=55V 1| mA Q
except 81/RBO
‘ High-levet input t Any input Vee = MAX, V=24V 40 | A =
-level 10y Urren PR — = . =2, K
H 9 put curr except BI/RBO cc ! ":
Any input 16
IR Low-tevel mput current except BI/RBO [ Voo =MAX, V=04V mA
BI/RBO —4
los Short-circuit output current BI/RBO Ve = MAX -4 | mA
Vce = MAX, IEES 64 85
| Supply current mA
cc PRl See Note 2 [ sn7a 64 103
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$an typical values are at Ve = 6 V, T = 26°C.
NOTE 2 lgc is measured with all outputs open and all inputs at 4.5 V
switching characteristics, VCc =5V, Ta = 26°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 .
toff Turn-off time from RBI input See Note 3 100
ton Turn-on time from RBI input 0] ™
NOTE 3: See General information Section for load circuits and voltage waveforms i Toff corresponds 1o tpy 1y and 1 COTresponds to tpiyp -
Texas . 3-201
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TYPES SN54L46, SN54L47
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vg (see Note 1)
Input voltage
Peak output current (ty, << 1 ms, duty cycle < 10%)
Current forced into any output in the off state
Operating free-air temperature range: SN54L46, SN541L47
Storage temperature range

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

recommended operating conditions

SN54L46 SNG4L47 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 45 5 5.5 \
ViH High-level input voltage 2 2 \4
ViL Low-fevel input voltage 08 0.8 A
VQoioff) Off-state output voitage athrug 30 15 \%
10ton) On-state output current, athrug 20 20 mA
IoH High-level output current BI/RBO -0 —-04 mA
oL Low-level output current BI/RBO 4 4| mA
Ta QOperating free-air femperature — 55 125 | —55 125 °C

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

PARAMETER MIN TYP} MAX | UNIT
3 Vik :lye:%‘ia[/m Ve =MIN,  fj= - 12mA —15| v
Vo BI/RBO Vec=MIN, V=2V, Vi =08V, Igy=-0.1mA 24 34 v
VoL B1/RBO Vec=MIN,  Vviy=2V, Vi =08Y, IgL=4mA 02 04| Vv
-] I0(off) | athrug Voo =MAX, Vig=2V, VIL=08VY, VQ(off) = MAX 250 | uA
s | VO(on) | 2thrug Vec=MIN,  Vip=2V, ViL=08V, Igion) - 20mA 03 04| v
- | Any input v oM _ 1 A
(W) ! except BI/RBO cCcMAX,  Vy=55V m
g | s | VeoMAX, V=24V 0| ua
O Any inp_u'( _o8
m L except BI/RBO | Voo =MAX, V=04V mA
7] BI/RBO -2
1os BI/RBO Ve = MAX -2| mA
Ice Vce = MAX,  See Note 2 [ snsaL’ 32 43| mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
t All typical values areat Vo = 5 V, Ty = 258°C.
NOTE 2: Igc is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Loff Turn-off time from A input 200
tan Turn-on time from A input CL=15pF, R =280, 200 e
toff  Turn-off time from RBI input See Note 3 200
ton Turn-on time from RBI input 200 "

NOTE 3: See General Information Section for load circuits and voitage waveforms.

{iP
3-202 Texas
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TYPES SN54LS47, SN74LS47
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vog (seeNote 1) . . . . . . . . . . . . L. 0L oo s oY
Input voltage e e e e e e 7V
Peak output current (ty, << 1 ms, dutycycle<<10%) . . . . . . . . . . . . . . . . .. . ... 200mA
Current forced into any outputin the offstate . . . . . . . . . . . . . . . . . ... .. ... 1mA
Operating free-air temperature range: SN54LS47 . . . . . . . . . . . . . . ... —55°C to 125°C

SN74LS47 . . . . . . . . . . ... .. ...... 0Cw70C

S

Storage temperature range e e —65°C t0 150°C
NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

SN54LS47 SN741847 UNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Voo 45 5 5.5 | 4.75 5 6§25| V
Off-state output voltage, Vo (off) athrug 15 15| v
On-state output current, 10(on) athrug 12 24 [ mA
High-level output current, g BI/RBO —50 -850 | pA
Low-level output current, ig| BI/RBO 1.6 32| mA
Operating free-air temperature, T o —-55 125 Q 70| "C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L547 SN74L.547
PARAMETER TEST CONDITIONS? UNIT
MIN TYPI MAX [MiN TYPI MAX
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.7 08| Vv
VIK Input clamp voltage Ve = MIN, Iy = -18 mA -1.5 -1.5| V
P Vee = MIN, Vig=2V,
VoH High-level autput voitage| BI/RBO 24 42 24 42 \'
VL = Vi max, togy = —50 pA
B Vee=MIN. 0 s 1emA 025 04 025 04
VoL Low-level output voltage | BI/RBO ViH=2V, v
Vig = Vi max oL = 3.2mA 0.35 0.5 (75]
Vee = MAX, Vi=2V, L
10(off)  Off-state output current | a thrug 250 250 | uA Q
ViL = Vi max, Vo(otf) =15V s
Vee= MING 1y iony = 12 ma| 025 04 025 04 )
VO{on) On-state outputvoltage |athrug Vig=2V, A Q
Vil - Vi max 10(on} = 24 mA 0.35 0.5
[ Input current at maximum input voltage | Voo = MAX, V=7V 01 0.1 mA wd
hH High-level input current Ve = MAX, V=27V 20 20| pA .l:
Any input
A p_ —04 -04
L Low-level input current | except BI/RBO} Vg = MAX, V=04V mA
BI/RBO -1.2 —1.2
Short-circuit [
fos BI/RBO Vee = MAX -0.3 -2 |-0.3 ~2| mA
output current
fce Supply current Voo = MAX, See Note 2 7 13 7 13| mA
"For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAn typical valuesare at Ve =5 V, T = 257C.
NOTE 2: Igg is measured with afl outputs open and all inputs at 4.5 V.
switching characteristics, Vo =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
toff Turn-off time from A input 100
ton Turn-on time from A input CL = 15pF, A = 68659, 100 s
toff Turn-off time from RBI input See Note 3 100
ton Turn-on time from RBI input 0] ™
NOTE 3:  See General Information Section for load circuits and voltage wavetorms
’
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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, V(G (see Note 1)

Inputvoltage . . . . . . . . . . . ..

Qperating free-air temperature range: SN5448
SN7448

Storage temperature range

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

recommended operating conditions

YAY
o 55V
—55°C 10 125°C
. 0°Cto70°C
—65°C to 150°C

SN5448 SN7448 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 5.5|4.75 5 525| Vv
High-level . athrug —400 —-400 "
- t - = 4
igh-levet output current, Iy 5I/R50 200 —200
Lowevel \ athrug 6.4 6.4 mA
tput 1, —
ow-level output current, Ig(_ STREO 3 3
Operating free-air temperature, Tp —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN TYPI MAX [UNIT
VIH High-level input voltage 2 \4
ViL Low-leve! input voitage 08( V
Vi input clamp voltage Vee =MIN, j=—-12mA -1.5( v
th Vee=MIN, viyg=2V, 24 42
VoH High-level output voltage a_ lg_ cc H \'
BI/RBO ViL =08V, IgH =MAX 24 37
Ve =MIN, Va=085V
lo Output current athrug cc . o ’ -1.3 -2 mA
- tnput conditions as for Vo
v =MIN, Vip=2V,
—l Voo Low-level output voitage ¢c H 0.27 04| Vv
- ViL =08V, Ig =MAX
. Any input
lw) 1 Input current at maximum input voltage — | Voo = MAX, V=55V 1| mA
except BI/RBO
m
< | High-level input current Any input Voo = MAX, V=24V 40| wA
5 IH except BT/RBO| ~ °C TS
Any input
m v ~16
m TN Low-leve! input current except BI/RBO| Voo = MAX, V=04V mA
B1/RBO _4
Ios Short-circuit output current BI/RBD Ve = MAX —4 | mA
VeG = MAX, | SN54a3 53 76
| S | A
cc upply current See Note 2 SN7448 53 90|
TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
LAl typical values are at Ve = 5 V, T = 25°C
NOTE 2: Igc is measured with all outputs open and ail inputs at 4.5 V.
switching characteristics, Voc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
tpHL  Propagation delay time, high-to-low-level output from A input 100
- - ns
tptH  Propagation delay time, low-to-high-level cutput from A input CL = '6pF, R = 1kQ, 100
tpHL  Propagation delay time, high-to-low-level output from RBI input See Note 3 100
—— ns
tpitH  Propagation delay time, low-to-high-level output from RBI input 100
NOTE 3:  See General Information Section for load circuits and voltage waveforms
T {I’
3-204 EXAS
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265



TYPES SN54L548, SN74LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vog (see Note 1) . . . . . . . . L L L e Y
Inputvoltage . . . . . . . L L L L L e 7OV
Operating free-air temperature range: SN544L548 . . . . . . . . . . . . . . ... —-55Cto125°C

SN74LS48 . . . . . . i i i .. .. ..... 0Ct70C

o o
Storage temperature range —65 Cto160°C
NOTE 1: Voitage values are with respect 1o network ground terminal.

recommended operating conditions

SN54L548 SN741548 UNIT
' MIN NOM MAX |MIN NOM MAX
Supply voltage, Vi 4.5 5 55 |4.75 5 525 V
High-level | athrug -100 —100 A
-levi tput 1, —— H
igh-level output current, 10+ S1/RE0 e 50
Low-level ' athrug 2 6 A
itput t, — m
ow-level output current, I BI/REG o 32
Operating free-air temperature, Ta —5% 125 o] 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN541.548 SN741548
PARAMETER TEST CONDITIONST UNIT
MIN TYPI MAX [mMIN TYPI MAX
ViH High-level input voitage 2 2 A"
ViL Low-level input voltage 0.7 08| Vv
Vik Input clamp voltage Vee = MIN, Ij= =18 mA —-1.5 -15| V
a thru g and \ = MIN, Vig=2V,
VOH High-level output voltage| _ _.u_g cc H 24 42 24 42 v
BI/RBO ViL = V(L max, IgH = MAX
\ = MIN, Vo =085V,
o Output current athrug ce o -1.3 =2 -1.3 =2 mA
Input conditions as for Vo
Vee = MIN, oL = 2mA 025 04 025 04
athrug ViH=2V, v
VL - Vyp max fgL =6 mA 0.35 05 (7]
Voo Low-ievel output voltage TWIN 18}
_ Vee = MIN, 1oL = 1.6 mA 025 04 025 04 )
BI/RBO Vig=2V, \' —
ViL = Vi max loL = 3.2mA 0.35 0.5 >
Input current at Any input Ll
I P VIRt |vee=Max, vy =7V 0.4 01| ma =)
maximum input voltage | except BI/BRO
I High-level input Any input Voo = MAX,  vi=27V 20 20| ua =
1 -fevel input current P — = . = £
IH ghiev P except BI/RBO cc ! . '-
Any input 04 04 l-
TN Low-fevel input current | except BI/RBO Vee = MAX, V=04V o - mA
BI/RBO -1.2 -1.2
Short-circuit e
105 BI/RBO Ve = MAX -0.3 -2 |-0.3 —2| mA
output current
iee Supply current Vee = MAX, See Note 2 25 38 25 38| mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical values are at Ve = 5V, Tp 267 C
NOTE 2: igc is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tPHL Propagation delay time, high-to-low-level output from A input Cp = 15pF, B = 4kQ, 100
n
tPLH Propagation delay time, low-to-high-level output from A input See Note 3 100 s
tPHL Propagation delay time, high-to-low-level output from RBI input CL = 15pF, RL = 6kQ, 100
e ns
PLH Propagation delay time, low-to-high-level output from RBI input See Note 3 100
NOTE 3:  See General Information Section for load circuits and voltage waveforms
T ‘I’
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TYPES SN5449
BCD-~TO-SEVEN-SEGMENT DECODER/DRIVER

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

Supply voltage, Vi (see Note 1)

Input voitage C e
Current forced into any output in the off state
Operating free-air temperature range

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

recommended operating conditions

7V
55V
1 mA

~55°C to 125°C
—65°C to 150°C

SN5449
UNIT
MIN NOM MAX
Supply voitage, Voo 45 5 55| v
High-level output voitage, Vo 58| Vv
Low-level cutput current, i 10| mA
Operating free-air temperature, Ta —55 125| °C

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

PARAMETER TEST CONDITIONSY SN549 UNIT
MIN TyPf MAX
ViH High-level input voitage 2 v
ViL Low-level input voltage 06| Vv
Vik Input clamp volitage Ve =MIN, ) =—-10mA —-15| V
Vee=MIN, Vig=2V,
ioH High-leve| output current cc H 250 | pA
ViL=08V, Vpy=65V
Vec=MIN, Vip=2vV,
Vou Low-fevel output voltage cc IH 0.27 04| Vv
ViL=08Vv, IgL=10mA
Iy Input current at maximum input voltage Vee = MAX, V=58V 1| mA
I High-level input current Voo =MAX, V=24V 40| pA
_-_l‘ he Low-level input current Voo = MAX, V=04V ~1.6| mA
- ice Supply current Vee = MAX, See Note 2 33 47 | mA
U TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
M A tvpicat valuesare at Voo = 5 v, Tp = 25°C.
< NOTE 2: Icc is measured with all outputs open and all inputs at 4.5 V.
-—
) switching characteristics, Vg =5V, Ta =25°C
m
w PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
PPHL Propagation detay time, high-to-low-level output from A input 100 s
n
tPPLH Propagation delay time, low-to-high-level output from A input CL = 15pF, R = 667, 100
tPHL Propagation delay time, high-to-low-level output from RBI input See Note 3 100 s
—_— L1l
PLH Propagation delay time, low-to-high-level output from RB1 input 100
NOTE 3: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54LS49, SN74LS49
BCD-TO-SEVEN-SEGMENT-DECODERS/DRIVERS

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

Supply voltage, Ve see Note 1) . . . . . o . L L L Lo e e e YAY
Input voltage TN 7V
Current forced into any outputintheoffstate . . . . . . . . . . . . . . . . ... ... ... 1TmA
Operating free-air temperature range: SN54LS49 . . . . . . . . . . . . . ... —55°Cto 125°C

SN74LS49 . . . . . . . . . . . .. ... ..... 0Ct70°C
Storage temperature range . . . . . . . . . . . . . . . . . . . . .. ...... —65Cto150°C

NOTE 1: Voitage values are with respect 10 network ground terminal.

recommended operating conditions

SN54L549 SN74LS49 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 51 55| 4.75 5 5.25 v
High-level output voltage, VO 5.5 55| V
Low-level output current, g 4 8| mA
Operating free-air temperature, Tp -55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)
PARAMETER TEST CONDITIONS SNSALS49 SN74LS49 UNIT
MIN TYPI MAX [MIN TYPI MAX
VIH High-levet input voltage 2 2 v
\ Low-levet input voltage 0.7 08| Vv
Vik Input clamp voltage Vee = MIN, Iy - =18 mA -1.5 -15| V
Voo = MIN, Vin=2V,
1OH High-level output current cc tH 250 250 | pA
Vi = Vg max, Voy =55V
Vee - MIN oL = 4mA 025 04 025 04
Vou Low-level output voltage ViH=2V, v
ViL = Vi max to = 8 mA 0.35 0.5 3
Iy Input current at maximum input voitage| Veg = MAX, V=7V (e8] 0.1 mA
fiH High-level tnput current Voo = MAX, V=27V 20 20 | uA )
e Low-level input current Vee = MAX, V| =04V —0.4 —0.4 | MA w
icc Supply current o Vee = MAX, See Note 2 8 15 8 15 | mA o
T For conditions shown as MIN or MAX, use the appropriate value specitied under recommended operating conditions. ;
FAN typical valuesareat Voo - 5V, Ta - 25°C w
NOTE 2: ¢ is measured with all outputs open and all inputsat 45 V. D
switching characteristics, Ve =5V, Ta=25C -
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT t
1PHL Propagation delay time, high-to-low-tevel output from A input CL = 15pF, Ry = 2kQ, 100
ns
tPLH Propagation delay time, low-to-high-level output from A input See Note 3 100
tPHL Propagation delay time, high-to-low-level output from RBI input C| = 15pF, R = BkQ, 100
—— ns
P H Propagation delay time, low-to-high-level output from RBI input See Note 3 100
NOTE 3  See General Information Secton for load circuits and voltage waveforms
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