TYPES

SN5446A, 47A, 48, '49, SN54L46, °L47, SN54LS47, 'LS48, °LS49,
SN7446A ’47A ’48 SN74LS47 ’L548 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

MARCH 1974. REVISED DECEMBER 1983

‘46A., '47A, "L46, 'L47, 'LS47
feature

¢ Open-Collector Outputs
Drive Indicators Directly
s Lamp-Test Provision

* Leading/Trailing Zero
Suppression

‘48, 'LS48 ‘49, 'LS49
feature feature
* Internal Pull-Ups Eliminate * Open-Collector Outputs

Need for External Resistors « Blanking Input

¢ Lamp-Test Provision

* Leading/Trailing Zero
Suppression
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TYPES SN5446A, '47A, ’48, ‘49, SN54L46, L47, SN54LS47, 'LS48, ‘LS49,
SN7446A, '4TA, ’48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

e Al Circuit Types Feature Lamp Intensity Modulation Capability

DRIVER OUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION | CURRENT | VOLTAGE DISSIPATION
SNB446 A low open-collector 40 mA 30V 320 mw JW
SN5447A low open-coltector 40 mA 15V 320 mw Jow
SN5448 high 2-k 2 pull-up 6.4 mA 55V 265 mW Jw
SN5449 high open-collector 10 mA 55V 165 mwW w
SNb54146 low open-collector 20 mA 30V 160 mwW J
SNbaL47 low open-collector 20mA 15V 160 mwW J
SN541.547 low open-colltector 12 mA 15V 35 mw J, W
SN541.548 high 2k <2 puil-up 2mA 55V 125 mW J, W
SN541.549 high open-collector 4mA 55V 40 mW 4, W
SN7446A fow open-collector 40 mA 30V 320 mw J,N
SN7447A low open-collector 40 mA 15V 320 mW J. N
SN7448 high 2Kk$2 pullup 6.4 mA 55V 265 mW N
SN741L847 low open-collector 24 mA 15V 35mw LN
SN74L548 high 2-k§2 pull-up 8 mA 55V 126 mW 4N
SN74L549 high open-collector BmA 55V 40 mW J, N
logic symbols
‘46, ‘47 '48
BIN/7-SEG [> BIN/7-SEG
T1] @ (T1]
3 B1/RBO <_..t:
(R N
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g A ) b 2021 Opse 12} 4, A7 ) b 20216 (12) 4
“, c 20210 LN m c 20219 an
s B 2 d 20210k 110 4 8= d 20219 (o
o ) R e 0210k O, e i— e 20219 (o)
m p 8 8 t 202108 18 p {8l 8 t 20210 {1s)
w g 20210pk 08 3 20219 L]
‘49
BIN/7-SEG
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a3 4o
A {5) B 2300 Qan N
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g —1 2 o1
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Pin numbers shown on logic notation are for D, J or N packages.
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TYPES SN5446A, '47A, 48, 49, SN54L46, °L47, SN54LS47, 'L S48, 'LS49,
SNT7446A, 47A, 48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description

The "46A, 'L46, '47A, 'L47, and ‘LS47 feature active-low outputs designed for driving common-anode VVLEDs or
incandescent indicators directly, and the '48, ‘49, 'L S48, 'LS49 feature active-high outputs for driving lamp buffers or
commaon-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 incorparate 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 SN54246/SN74246 through ‘249 and the SNB54LS247/SN741S247 through ‘LS249 compose the 5 and
the '/ with tails and have been designed to offer the designer a choice between two indicator fonts. The
SN54249/SN74249 and SN54L.S249/SN74L.S249 are 16-pin versions of the 14-pin SN5449 and ‘L.S49. 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.
o) Y S [t ) e O ]l
'|g*’ ] |y o o e — =
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|
1 12 13

a

o IC 0 1 2 3 6 7 8 o9
— NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
*46A, '47A, 'L46, 'L47, 'LS47 FUNCTFION TABLE
DECIMAL
INPUTS o OUTPUTS
OR BI/RBO1 NOTE
FUNCTION LT |RBI| D [ B A a b ¢ d e f 9 3
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 | e L H L H ON | ON [OFF | on | on |oFel on (72)
3 H X L L H H H ON | ON |ON | oN | OFF |OFF | ON w
4 H X L H L L H OFF | ON | ON |OFF |oFF | on | ON 9
5 H X L H 3 H H ON |OFF | ON | ON |OFF | ON | ON >
6 H X L H H L H OFF {OFF |ON | ON | ON | On | ON Ll
7 H X L H H H H ON | ON | ON | OFF | OFF | OFF | OFF . a
B H X H [ L L H ON | ON |ON {ON [ ON | ON | 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 |OFE | 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 { OoFF | OFF
Bl X X X X X X L OFF | OFF |OFF | 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 {on [ on | on | on | on 4

H = high level, L = low level, X = irralevant
NOTES: 1. The blanking input (Bl) must be open or held at a high lagic level when output tunctions O through 15 are desired. The
ripple blanking input {RB1) must be apen or high if blanking of a decimal zero is not desired.
2. When a low logic level is applied directly to the blanking input (BI), all segment cutputs are off regardless of the level ot any
other 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 segment outputs
go off and the ripple-blanking output {RBO) goes 103 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
segment outputs are an.

1BI/RBO is wire AND logic serving as blanking input {BT) and/or ripple-blanking output (RBO).

TeExas {? 3.195
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TYPES SN5446A, '47A, '48, '49, SN54L46, ’L47, SN54LS47, 'LS48, 'LS49,

SN7446A, '4TA, ’48, SN74LS47, 'LSA48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

'48, 'L$48
FUNCTION TABLE
DECIMAL
oR INPUTS Ei/Rat OUTPUTS NOTE
FUNCTION [LT|RBI| D C B A a b ¢ _d e f g
0 HIH[L L L L H H H H H H H L
1 H{x L L L H H L H H & L L L
2 H|lx}{L L H L H H H L H H L H
3 Hix|L ¢ wn H H H H H H L L _H
a H x| # L U H L H H L L H H
5 H{x v w 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 Hl{x{L H H H H H H H L L L
8 H x A L L L H H H H H H H H !
9 H|x|H L L H H H H H L L H H
10 H|x|H L H L H L L L H H L H
11 H| X |H L H H H L L H H L 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 L H H
14 H| 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
B x| x| x x x x L L L L L L ¢ t 2
RBI Hlo|lL L L L L L L L L L L u 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 blarking input (BI) must be open or held at a high logic level when output functions 0 through 1% are desired. The

ripple-blanking input {RBI} must be apen or high, if blanking of a decimal zero is not desired.

2. When a low logic level is applied directly to the blanking input (B1), all segment outputs are low regardiess of the level of any

other input.

3. When ripple-blanking input {RBI1) and inputs A, B, C, and D are at a low levet with the lamp-test input high, all segment outputs

go low and the ripple-blanking output (RBO) goes to a low level {response condition}.
3 4. When the blanking input/rippie-blanking output {B1/RBO) is open or held high and a low is applied to the tamp-test input, all
— segment outputs are high. _ -
tBI/RBO is wire-AND logic serving as blanking input (Bl} and/or ripple-blanking output (RBO).
-
- 49, 'LS49
-~ FUNCTION TABLE
w) DECIMAL INPUTS OUTPUTS
m OR — NOTE
< FUNCTION | D C B A |Bl|a b c d e 1 g
— 0 L L L L H H H H H H H L
(@) 1 L L L H]#H|L H H L L L L
m 2 L L H L H H H L H H L H
(/)] 3 L L H HIH|H H H H L L H
4 L H L L H L H H L L H H
5 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 3
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
1 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
Bl X X X X L L L L L L L L 2

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

NOTES: 1. The blanking input (B1) must be open or held at a high logic jevel when output functions 0 through 15 are desired.
2. When a low logic level is applied directly to the blanking input {Bl), all segment outputs are low regardless of the level of any

other input.
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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, '47A, ‘L 46, "LA7, 'LS47

(13) ouTPUT
1 a
INPUT (7) H
A
>
INPUT (q) resse (12) QUTPUT
B —] M b
i
'N';UT 2 L] {11) oUTPUT
'[_ | c
Wil
INPUT {6} i
D > [ . (10) OUTPUT
i d
1 ) 1
— M—
BI/RBO
BLANKING (9) ouTPUT
INPUTOR &) b o
RIPPLE-BLANKING -
OUTPUT
[ (15) OUTPUT
— f
LT
LamP-TEST 3! | 3
INPUT {
REi ® H (14) OUTPUT
RIPPLE-BLANKING — i 9
INPUT
48, ‘LS48
(13} OUTPUT
a
INPUT {7) =
A
|
INPUT (1) waze 12} °U:PUT
8 1 b
358
- {1]]
inpuT 12) ¥ (11} OUTPUT
[o3 { c
b
INPUT  (6) M
D 1> T auis (10) OUTPUT
[ Dot] ¢
— — M1
BI/RBO
BLANKING (8) OUTPUT
INPUTOR 2| L o
RIPPLE-BLANKING -
oUTPUT f
(15) OUTPUT
T = f
LAMP-TEST (3) =
INPUT
RBI T (14) OUTPUT

RIPPLE-BLANKING {5) |

INPUT

Pin numbers shown on logic notation are for D, J or N packages.
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TYPES SN5449, SN54LS49, SN74LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams {continued)

'49, 'LS49
(11) OUTPUT
T a
INPUT (5) IG
n e 1
\
(10) ouTPUT
INPUT (1) D> I$H b
8 i
il
INPUT (2) > 9) ouTPUT
T e s o oo
vl
INPUT (q) HiH
o D> HH 8] outpuT
(:
3 d
v
Bi @ é (6) outPUT
BLANKING L .
INPUT M1
(13) QUTPUT
b1 t
»—t
(12} OUTPUT
9

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

S30IA3A 1L !
i
i

TExAs “@

INSTRUMENTS

POST QFFICE BOX 225012 @ DALLAS TEXAS 75265

3-198




TYPES SN5446A, '4TA, 48, ‘49, SN54L46, °L47,
SN7446A, 47A, °48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘46A, '47A, "48, ‘49, 'L46, 'LA7 "46A. ‘47A, ‘48 “L46, "La7
EQUIVALENT OF EACH INPUT EQUIVALENT OF Bi/REG EQUIVALENT OF BI/RBO
EXCEPT BI/RBO
Vee
vic i
vee B PP o 48 kS S 8 kL
2.4 kL <6 kN - 3
NOM NOM NOM NOM
INPUT __ y - y L
r §
SN54'/SN74"; Raq =6 k2 NOM _ §i/RE0
SNB4L'/SN74L": Rgq =8 k2 NOM BI/RBO
‘46A, '47A ‘L46, 'L47
TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
aTHRUg aTHRUg
- % Vee
e <
—_— p: OUTPUT
i i 3
’)
|4
-f
4
R 172]
w
(;J
(V1]
a—d
|
‘a8 ‘49 =
TYPICAL OF OUTPUTS TYPICAL OF ALL QUTPUTS
aTHRUg
Vee Vee
2k0
NOM
OUTPUT QUTPUT
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TYPES SN54LS47, °LS48, 'LS49, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘LS47,'LS48, 'LS49

'LS47,°L948, 'LS49

EQUIVALENT OF EACH INPUT
EXCEPT BI/RBO

EQUIVALENT OF BI/RBO

Vee
Vee - 3 -
:
e : 20kQ 10 k§2
INPUT 4o -— NOM NOM
——
% b b —
y i
= Y
R ) 4
LT and RBI ('LS47, 'L548): Rgq = 20 k2 NOM [ — 7
BT (LS49): Rgq = 20 kR NOM BI/RBO
A.B,C, and D: Rgq = 25 kf2 NOM
'LS47 'LS48

TYPICAL OF OUTPUTS
aTHRUg

TYPICAL OF OUTPUTS
aTHRU g

3 _ L }
p/'_ 4 OUTPUT
- e
= b
- IR
(v
m
<
0
m 'LS49
TYPICAL OF OUTPUTS
aTHRUg
Vee
QUTPUT
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TYPES SN5446A, SN5447A, SN7446A, SN7A47A
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vo (seeNote 1) . . . . . . . . 0 L P 7V
Input voltage e e e 55V
Current forced into any output in the off state e e e e e . 1TmA
Operating free-air temperature range: SN5446A,SN5447A . . . . . . . . . . . . _B5°Cto 125°C

SN7446A,SN7447A . . . . . . . . . . . . . ... . 0°Cto70°C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . _ . ... _ . .. _g5Cto150°C

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

recommended operating conditions

SN54486A SN5447A SN7446A SN7447A UNIT
MIN NOM MAX |MIN NOM MAX |MIN NOM MAX |[MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 45 5 5.514.75 5 5.25 14.75 5 525| Vv
Off-state output voltage, Vg (off) | @ thrug 30 15 30 18] VvV
On-state output current, IQ(on) | @ thrug 40 40 40 40 mA
High-level output current, IoH BI/RBO —200 —200 —200 —200| umA
Low-level output current, g BI/RBO 8 8 8 8] mA
Operating free-air temperature, Tp —55 125 | —55 125 1] 70 0 70} °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN TYP! MAX [UNIT
VIiH High-level input voltage 2 v
ViL Low-level input voltage 08| Vv
Vik Input clamp voitage Vec=MIN, 11 =—-12mA -15| Vv
VoH  High-level output voltage BI/RBD :TSQOMS'TI ::)': ; 3:00 A 24 3.7 \ 3
VoL  Low-evel output voltage BI/RBO Vee =MIN, - Viy =2V, 027 04| V
ViL=0.8V, lgL=8mA
I0(off} Off-state output current athrug x::ch OMSA\:( :::foz) :/'MAX 260 { pA cg'l;
Vec =MIN, Vig=2vV, —
VOton) On-state output voltage athrug VIL-08Y, Io(on) =40 mA 0.3 04| V >
R X Any input u'l
fy Input current at maximum input vol tage except B1/RBO Veg =MAX, V| =55V 1| mA Q
. i Any input -
hH High-ievel input current except B1/RB0 Vee =MAX, vi=24V 40 | uA '_
Any input 18 F-
I'TH Low-level input current except BI/RBO Veoe = MAX, V=04V mA
BI/RBO —4
10s Short-circuit output current BI/RBO Ve = MAX —4 | mA
Ve = MAX, IHEES 64 85
‘o Supply current See Note 2 | sn7a 84 03] "
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
fAll typical values are at Ve = 5 V, Ty = 25°C.
NOTE 2: (g is measured with all autputs open and all inputs at 4.5 V.
switching characteristics, Vg =5V, Ta = 26°C
PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
toff Turn-off time from A input 100 ns
fon Turn-on time from A input CL=15pF, R =120Q, 100
toff Turn-off time from @ input See Note 3 100 ns
ton Turn-on time from RBI input 100
NOTE 3: See General Information Section for load circuits and voitage waveforms. ; to¢¢ corresponds to tpLH and 1oy corresponds 10 tpy .
Texas W2
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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) ..o L oo e
INPUT VOITAGE .« . v v o e e v e et e et et e e e e e et e et e as s a et
Peak output current [ty <1 ms, duty cyCle STT0%) ..ottt e
Current forced into any output in the offstate .. ... ... ... o

Operating free-air temperature range: SN54L46, SN54L47
STOrage teMPErature TANGE . . . . oo v v v v er v e et ee o ms o an e as o et a e s

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

recommended operating conditions

SN541.46 SN54L47
MIN NOM MAX | MIN NOM MAX uNIT
Vee Supply voltage 4.5 5 5.5 45 5 5.5 2
ViH High-level input voltage 2 2 \%
Vin Low-level input voltage 0.8 08 \"
Vo(oif) Off-state output voltage athrug 30 15 \"
10{on) On-state output current, athrug 20 20 mA
loH High-level output current BI/RBO - 0.1 —0.1 mA
oL Low-level output current BI/RBO 4 4 mA
Ta Operating free-air temperature —~ 55 125 | —55 125 °C

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

PARAMETER MIN TYP} max | uNIT
v ANYINRUL |y SMIN, = —12mA ~15] v
3 K except BI/RBO cc ' !
Vou BI/RBO Vee=MIN,  Vig=2V, V| =08V, Igy=-0.1mA 24 34 v
VoL BI/RBO Vee=MIN,  Viy=2V, V(L=08YV, Ig_=4mA 02 04 v
—‘ '0(off) athrug Voe =MAX,  Viu=2V, V=08V, Voioff) = MAX 250 »A
) Volon) | athrug Voc = MIN, ViH=2V, ViL=08V, 10{on} = 20 mA 03 04 v
- Any input
I | Vec=MAX, v =55V 1] ma
U except BI/RBO
m Any input
S e} except BI/RBO Vee =MAX, V=24V 20 HA
O Any inp_ut_ o8
m L except BI/RBD | Veg=MAX, V=04V mA
(" BI/RBO =2
los BI/RBD Vee = MAX -2 mA
Icc Veg = MAX,  See Note 2 | snsaL 32 43| mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values areat Voo =5 V, Ta = 25°C.
NOTE 2: ipc is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vec =5 V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
1off Turn-off time from A input 200
ton Turn-on time from A input Cp=16pF, R =28010, 200 ns
toff _ Turn-off time from RBI input See Note 3 200
ton Turn-on time from RBI input 200 e

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

i
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TYPES SN54LS47, SN74LS47
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

absolute maximum ratings over operating free-ait temperature range {unless otherwise noted)

Supply voltage, V¢ (see Note 1) rAY
Input voltage P . 7V
Peak output current [ty < 1 ms, duty cycle < 10%) 200 mA
Current forced into any output in the off state .. . . . 1TmA
Operating free-air temperature range: SN541.547 —55°C to 125°C

0°C to 70°C

SN74L547 -
Storage temperature range e —65°C to 150°C

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

recommended operating conditions

SN54LS47 SN74L547 UNIT
MIN NOM MAX |{MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 525 V
Off-state output voltage, VO (off) athrug 15 18| Vv
On-state output current, iQon) athrug 12 24 | mA
High-level output current, I0H BI/RBD —50 —50 | wA
Low-level output current, 1o BI/RBOD 1.6 32| mA
Operating free-air temperature, TA —55 125 4] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54LS547 SN74LS47
PARAMETER TEST CONDITIONST uNIT
MIN TYPI mMAX |MIN TYPI MAX
VIH High-level input voitage 2 2 \'4
ViL Low-level input voltage 0.7 08| Vv
VK Input clamp voltage Ve = MIN, Iy =—18 mA —-1.5 -1.5| V
i o Vee = MIN, VIH=2V,
VoH High-level output voltage| BI/RBO 24 42 24 42 v
VL = Vi max, lgy = —50 pA
_ Veo=MIN, 1y = 1ema 025 04 025 04
VoL Low-level output voltage | BI/RBO ViH=2V, v
Vqp = Vi max loL=32mA 0.35 0.5 [7,)
Voo = MAX, V=2V, L
10(off) Off-state output current | athrug R 250 250 | uA o
V)L = Vi max, Vo(off) = 15V -
Vee=MIN. [0 ny =12 mal 025 04 025 04 E
Vo(on) On-state outputvoltage |2 thru g ViH=2V, v o
Vi = V)| max 10(on) = 24 MA 0.35 0.5
1 input current at maximum input voltage | Vo = MAX, V=7V 0.1 0.1 mA -
hy High-level input current Vee = MAX, V=27V 20 20 | uA t
Any input
vineat 04 —04
L Low-fevel input current | except BI/RBO| Vg = MAX, V=04V mA
BI/RBO -1.2 —1.2
Short- it [
Ios orterredt 1/RE0 Vee = MAX -03 -2 |-03 ~2| ma
output current
lce Supply current Vee = MAX, See Note 2 7 13 7 13| mA
tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAll typical values areat Ve =5 V, Ta = 25°C.
NOTE 2: g is measured with all outputs apen and all inputs at 4.5 V.
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT
toft Turn-off time from A input 100
ns
ton Turn-on time from A input Cp = 15pF, R = 665Q, 100
toff Turn-off time from RBI input See Note 3 100
— ns
ton Turn-on time from RBI input 100
NOTE 3:  See General Information Section far load circuits and voltage waveforms.
'J’
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TYPES SN5448, SN7448
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vg (seeNote 1) . . . . . . . . . . B AV
Input voltage Tttt s e e oo s e L L L L ... ... .. BBV
Operating free-air temperature range: SNS448 . . . . . . . . . . . . . =55°Cto125°C

SN7448 . . . . . . . L. ... .. 0°Cte70%C
Storage temperaturerange . . . . . . . . . . . . . . S e e —65°C to 150°C

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

recommended operating conditions

SN5448 SN7448 UNIT

MIN NOM MAX [ MIN NOM MAX

Supply voltage, Vee 45 5 5.5|4.75 5 525| Vv

th

High-level output current, gy %/% _:gg _;gg uA
athrug 6.4 6.4

Lowrlevel output current, Ig| 5T/RE0 A s mA

Qperating free-air temperature, Ta ) —55 125 0 70| °C

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

PARAMETER TEST CONDITIONST MIN TYPI MAX [UNIT
VIH High-level input voltage 2 v
ViL Low-level input voitage 08| Vv
Vik Input clamp voitage Vec =MIN, (1=—-12mA -1.5{ Vv
th V, =MIN, Vig=2V . .
Voo High-ievel output voitage 2 cc © Vim=z2v, 24 4.2 v
BI/RBO VIL=0.8V, Igy=MAX 24 37
V, =MIN, Vg=0.
r o QOutput current athrug cc 0=085V, -1.3 =2 mA
- Input conditions as for Vo
Ve =MIN, vip=2v,
-* VoL Low-level output voltage cc H 0.27 04| v
- ViL=0.8V, Ig =MAX
| I t i i t volit: Any input vV MAX, V=55V 1 A
t nt imum input ve e JR— = =5,
r?l' | nput current at maximu put voltag, except BI/RBD cC .V m
< | High-level input t Any input Voo = MAX, V) =24V 20| uA
gh-ievel input curren —_— e = . = a.
= ' 9 P except BI/ABO| ¥ CC ! s
g Any input 16
1 Low-level input current except BI/RBO| V =MAX, V[=04V v mA
(/5] . cc [
BI/RBO 4
| Short-circuit output current BI/RBO Vee = MAX —4 | mA
oS CcC
Vee = MAX, | SN5448 63 76
lce Supply current See Note 2 SN7448 3 a0 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAll typical valuesare at Voo = 5 V, T4 = 26°¢C.
NOTE 2: lec is measured with all outputs open and all inputs at 4.5 v

switching characteristics, Ve =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX]|UNIT
tPHL Propagation delay time, high-to-tow-level output from A input 100
tpLH  Propagation delay time, low-to-high-level output from A input CL=15pF, RL = 1kQ, 100] "
tpHL  Propagation deiay time, high-to-low-tevel output from RBI input See Note 3 100 N
tpLH Propagation delay time, low-to-high-level output from RBI input 100

NOTE 3:  See General Information Section for load circuits and voltage waveforms.
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TYPES SN54LS48, SN74LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vi (see Note 1)

Input voitage . . .
Operating free-air tem

Storage temperature range

perature range: SN54L548
SN74L548

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

recommended operating conditions

7V
. Y
—55°C to 125°C
.. 0°Ct70°C
—65°C to 160°C

SN54L548 SN741L.548 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 4.75 5 525| V
High-leve! output current, 1oH E_‘h_rﬂ —100 —100 uA
BI/RBO -50 —50
Low-level output current, 1o éj_thg 2 i mA
BI/RBO 1.6 3.2
Operating free-air temperature, T o —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONSt SNS4L348 SN74L548 uNIT
MIN TYP! MAX [MIN TYPI MAX
ViiH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| V
VIK Input clamp voltage Vee = MIN, | =—18 mA -15 —-15} V
Vou  Highlevel output voltage athrugand | Vee=MIN,  ViH=2V, 24 42 24 42 v
BI/RBO VL = VL max, IgH = MAX
io Output current athrug Vee = MIN'_ Vo =085V, -1.3 -2 —-13 -2 mA
Input conditions as for Vo
Vec=MIN, |y -2mA 025 04 025 04
athrug VIH=2V, v
Vi = V)L max loL = 6 mA 0.35 0.5 m
VoL Low-level output voltage Voo = MIN wl
o - ' loL = 1.6 mA 0.26 0.4 0.25 0.4 QO
BI/RBO VIH= 2V, \Y —
VL = Vi max lgL=32mA 0.35 0.5 >
Input current at Any input Ll
h maximum input voitage | except BI/BRD Ve =MAX, V=7V 01 01y mA Q
. Any input |
lIH High-level input current except 51/RBO0 Vee = MAX, V=27V 20 20| uwA -
Any input '_
IS Low-level input current | except BI/RBO | Vog = MAX, V=04V —04 041 A
BI/RBO -1.2 -1.2
g rorvereun BT/RBO Ve = MAX -03 ~21-03 2| ma
output current
Icc Supply current Voo = 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.
TAM typical values are at Vg = 5 V, Tp 26°C.
NOTE 2: I is measured with all putputs open and all inputs at 4.5 V.
switching characteristics, Vec =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, R = 4k, 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 li_B_I input CL = 16pF, R = 6k, 100 ns
tPLH 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
3
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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, V¢ (see Note ) 7V
Input voltage e e e e e 55V
Current forced into any output in the off state .. - . 1TmA
Operating free-air temperature range —55°C to 125°C
Storage termperature range —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal,
recommended operating conditions
SN5449
MIN NOM MAX UNIT
Supply voltage, Vee 45 5 55| v
High-level output voltage, YouH 55| Vv
Low-level output current, g 10| mA
Operating free-air temperature, Ta —55 125 °c

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

SN5449
PARAMETER TEST CONDITIONS' UNIT
MIN TYPT MAX

VIH High-levei input voltage 2 v

ViL Low-level input voltage 06| Vv

Vik Input clamp voltage Vec=MIN, 1 =—-10mA -15( V

j Vee=MIN, Vig=2V,
loH High-level output current 250 | uA
. VIL=08V, Vou=55V
Vee=MIN, vig=2v,
VoL Low-level output voitage 027 g4 v
ViL=08V, IpL=10mA

I Input current at maximum input voltage Voo =MAX, V=55V 1] mA

YR High-level input current Vec=MAX, vy=24V 40| uA
:1 Ty Low-level input current VCC=MAX, V| -04V 16| mA
r- lce Supply current Veg = MAX, See Note 2 33 47| mA
U tTEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditians.
M TANtypical valuesare at Ve = 5 v, T = 25°C.
< NOTE 2: {cc is measured with all outputs open and all inputs at 4.5 V.
-—
) switching characteristics, VCc =5V, Ta = 25°C
m ) PARAMETER TEST CONDITIONS MIN  TYP MAX [UNIT

tPHL 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 = 15pF, R = 6679, 100
tPHL Propagation delay time, high-to-low-level output from RB1 input See Note 3 100
ns
tPLH Propagation delay time, low-to-high-level output from RBI input 100
NOTE 3:  See General Information Section for load circuits and voltage waveforms.
*@
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TYPES SNS4LS49, SN74LS49
BCD-TO-SEVEN-SEGMENT-DECODERS/DRIVERS

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

Supply voltage, VcC (see Note 1)

Input voltage

Current forced into any outputm the off state e e

Operating free-air temperature range: SN54L549 . . . . . . . .

Storage temperature range
NOTE 1:
recommended operating conditions

SN74L849 . . . . . . .

Voltage values are with respect to network ground terminal.

A"
7V
1TmA

o e C10125°C
. 0°C 10 70°C
. —65°Cto 150°C

SN54L549 SN74L549 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 4.75 5 5.25 v_—'
High-level output voltage, Vo 55 66| V
Low-level output current, g 4 8 mA
Operating free-air temperature, T —55 125 0 70} °c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54L549 SN74LS49 M
PARAMETER TEST cONDITIONS? UNIT
MIN TYPE MAX |MIN TYPE MAX
VIH High-tevel input voltage 2 2 v
Vit Low-level input voltage 0.7 08) V
Vik Input clamp voitage Vee = MIN, 1) = =18 mA -1.6 -15| V
Vec=MIN, Vvig=2V,
IoH High-level output current 250 250 | uA
ViL = V|Lmax, Vo =55V
Vee = MIN, IoL=4mA 025 04 025 04
VoL Low-tevel output voltage Vig=2V, v
V)L = V)| max lgL=8mA 0.35 0.5 3
I Input current at maximum input voltage| Vgc = MAX, V=7V a 0.1} mA
Iy High-tevel input current Vee = MAX, V=27V 20 20 | pA
L Low-level input current Vee = MAX, V=04V ~04 ~0.4 | mA m
lcc Supply current Vee = MAX, See Note 2 8 15 8 15 | mA o
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. ;
YAl typical valuesare at Vep = 5 V, T = 25°C. w
NOTE 2: Igg is measured with all autputs open and all inputs at 4.5 V. Q
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 CL = 15pF, RL = 2kQ, 100 s '-
tPLH Propagation delay time, low-to-high-level output from A input See Note 3 100
PPHL Prapagation delay time, high-to-low-level output from REBI input CL = 15pF, RL = 6kQ, 100 ns
tPLH Propagation delay time, low-to-high-ievel output from RBI input See Note 3 100
NOTE 3:  See General Information Section for load circuits and voitage waveforms.
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