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SN5446A, ‘47A, ‘48, ‘'LS47, 'LS48, ‘LS49
SN7446A, ‘47A, ‘48, ‘LS47, ‘'LS48, ‘LS49

BCD-To-Seven-Segment Decoders/Drivers

The ‘46A, ‘47A, and ‘LS47 feature active-low outputs designed for driving common-anode LEDs or
incandescent indicators directly. The ‘48, ‘LS48, and ‘LS49 feature active-high outputs for driving
lamp buffers or common-cathode LEDs. All of the circuits except ‘LS49 have full ripple-blanking input/
output controls and a lamp test input. The ‘LS49 circuit incorporates a direct blanking input. Segment
identification and resultant displays are shown below. Display patterns for BCD inputs counts above
9 are unique symbols to authenticate input conditions.
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SN5446A, ‘47A, '48, SN54LS47, 'LS48, 'LS49,
SN7446A, '47A, '48, SN74LS47, 'LS48, ‘LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

MARCH 1974 —REVISED MARCH 1988

‘46A, '47A, 'LS47 ‘48, 'LS48 ‘LS49
feature feature feature
* Open-Collector Qutputs * Internal Pull-Ups Eliminate * Open-Collector Outputs
Drive Indicators Directly Need for External Resistors

* Lamp-Test Provision
* Leading/Trailing Zero

* Blanking Input
* Lamp-Test Provision

* Leading/Trailing Zero

Suppression Suppression
SN5446A. SN5447A, SNS4LS47, SN5448, SN54LS47, SN54LS48 . . . FK PACKAGE
SN54LS48 . . . J PACKAGE (TOP VIEW)

SN7448A, SNT447A,

SN7448 . . . N PACKAGE
SN74L547, SN74LS48 . . . D OR N PACKAGE
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TTL Devices
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SNG5446A, '47A, 48, SN54LS47, 'LS48, 'LS48,
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

e All Circuit Types Feature Lamp Intensity Modulation Capability

il N

DRIVER OUTPUTS TYPICAL
TYPE ACTIVE QUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION
SNE446A low open-collector 40 mA ao v 320 mW Jow
SNE44TA low open-collector 40 mA 15V 320 mW J.W
SN5448 gh 2-k{ pull-up 6.4 mA 55V 265 mwW JW
SN54LS47 low apen-collector 12 mA 15V 35 mW J.W
SNGS4L548 high 2-kQ pull-up 2 mA, 55V 125 mW J, W
SN54L549 high open-collector 4 mA 55V 40 mW J. W
SN7446A low open-collector 40 mA v 320 mW J N
SN7447A low open-collector 40 mA 15V 320 mW J. N
SNT7448 high 2-kQ? pull-up 6.4 mA 55V 265 mW J. N
SN74LS47 low open-collector 24 mA 15V 35 mW Jo N
SN74L548 high 2-k01 puli-up & mA 55V 125 mW J N
SNT74L549 high open-collector 8 mA 55V 40 mW J, N
logic symbolst
‘46A, '47A, 'LS4T7 ‘48, ‘LS48
. BiN/7.SEG BIN/7-SEG
gp— "}.ﬁﬁ ° — 172)
B'M804+t: =1 BI/RBO *'t: El
k-3
ETyi M o LRI & 21
ERE] &
‘ | cT=0
V20 a 20‘2.'9'-_-.-_[_1“ a V20 a 201 Q—i—m' a
L] ; b 2021 Opm 12l A ; b 20219 12 p
m ¢ 20210 U1 ¢ o ¢ 202191V
B_——m 2 d 20210110 4 "m 2 4 2021010 4
c 4 e 20210 9 c 4 e 20219 B _,
p 8 8 1 202108 ¢ plél P ¢ 02105 4
g 20210 U4, 9 20219 U4
‘LS49
BIN/7-SEG
T3]
PP N PO
AL 1 Ao {11} a
T Te] LU
B LT 2 ¢ 202 |9
aT0 Q8 4
c—2—a e oo
135 O3y
o8 s W B0 na o
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication §17-12.
Pin numbers shown are for D, J, N, and W packages.
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SN5446A, "47A, '48, SN54LS47, 'LS48, 'LS48,
SN7446A, "47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description

The "46A, '47A, and 'LS47 feature active-low outputs designed for driving common-anode LEDs or incandescent
indicators directly. The ‘48, 'LS48, and 'LS49 feature active-high outputs for driving lamp buffers or common-cathode
LEDs. All of the circuits except ‘LS49 have full ripple-blanking input/output controls and a lamp test input. The 'LS49
circuit incorporates 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, 'LS47, and 'LS48 circuits i ic leading and/or trailing-edge zero-blanking control
(RBI and RED). 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 and ‘247 and the SN54LS247/SN74LS5247 and 'LS248 compose the £ and the J with
tails and were designed to offer the designer a choice between two indicator fonts.

TTL Devices ¥

.‘ |t, [ S| e | T ol T ] ] | O O | Tl T
g | (I [ o | 1 O N 1 | oy —_ =
.,l e o 1 2 3 4 5 6 7 8 ] 10 T 12 13 14 15
e NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
‘48A, ‘4TA, LS47 FUNCTION TABLE (T1]
DECIMAL
oR INPUTS Bi/maot OUTPUTS NOTE
FUNCTION | LY |RBI| D ¢ 8 A a b c d . f [
] 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 |OFF | ON
3 H X L L H H H ON | ON | ON | ON | OFF |OFF | ON
L] H X L H L L H OFF | ON [ ON | OFF | OFF | ON | ON
5 H X L H L H H ON |OFF | ON | ON | OFF | ON | ON
6 H X L H H L H OFF |OFF [ON | ON | ON | ON | ON
7 H X L H H H H ON | ON | ON | OFF | OFF | OFF | OFF
a8 H X H L 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 | OFF | ON
11 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
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 = irrelevant
NOTES: 1. The blanking input (Bi) must be open or held at a high logic level when output functions 0 through 15 are desired, The
ripple-blanking input (RBI) must be open 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 seg are off rega of the lavel of any
other input. .
3. When ripple-blanking input {RBI1) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment cutputs
go off and the ripple-blanking output (RBO) goes tn_aﬁ;!e_u_v_ 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 on,
1BI/RBO is wire AND logic serving as blanking input (B1) and/or ripple-blanking output {RBO),
TExas R 2177
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SN5446A, '47A, '48, SN54LS47, 'LS48, 'LSAS,
SN7446A, '47A, '48, SN741547, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘48, L548
FUNCTION TABLE (T2)
DECIMAL
OR INPUTS Bi/RBO" QUTPUTS NOTE
FUNCTION [LT|RBI| D € B A a b ¢ d e § g
1] H H 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 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
5 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
I H X L H H H H H H H L L L L i
8 H X H L L L H H H H H H H H
) 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
2 15 H X H H H H H L L L L L L L
Bl x X X X X X L L L L L L L L 2
REI 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
;l M high level, L = low level, X - rrelevant
NOTES: 1. The blanking input {Bl} must be open or held at a high logic level when output functions 0 through 15 are desired. The
U ripple-blanking input {RBI) must be open or high, if blanking of a decimal zero 15 not desired
‘D 2. When a low logic level is applied directly to the blanking input (81}, all segment outputs are low regardlass ot the level of any
C other input .
a' 3. When ripple blanking input (ABI) and inputs A, B, C, and D are at a low level with the lanp test input high, all segment outputs
o go low and the ripple blanking output (RBO) goes 10 a fow level {response condition},
w 4. When the blanking input/ripple blanking output (BEI/BBO) is open or held high and a low is apphied 10 the lamp-test input, all
segment ouTpuls are hagh
{BI/RBO is wire. AND logic serving as blanking input (B} and/or ripple blanking output (RBO)
‘L549
FUNCTION TABLE (T3}
DECIMAL INPUTS OUTPUTS
OR NOTE
FUNCTION | D © B A |Bl|a b ¢ d e f 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
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
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 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
L BI1 X X X X L L L L L L L L 2
H = high level, L - low level X irrelevant

MOTES: 1. The blanking input {B1) must be open or held at a high logic level when output functions O through 15 are desired.
2. When a low logic tevel is applied drectly 10 the blanking input (BI), all segment outputs are low ragardless of the level of any
other input.

2-178 Texas ¢
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SN5446A, '47A, '48, SN54LS47, 'LS48,
SN7446A, ‘47A, ‘48, SN74L847, 'LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (positive logic)
‘46A, "47A, 1847
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Pin numbers shown are for D, J, N, and W packages.
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SN54L549, SN74LS49

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (continued)
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Pin numbers shown are for D, J, N, and W packages.
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SN5446A, "47A, ‘48,
SN7446A, '47A, '48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘4GA, "47A, ‘48

EQUIVALENT OF EACH INPUT
EXCEPT BI/ARBO

‘46A, ‘47A, "48

EQUIVALENT OF BI/RBO

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54LS47, 'LS48, LS4, SN74LS47, 'LS48, L5439
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘LS47, ‘LS48, 'LS49

‘LS47, ‘LS48, 'L549

EQUIVALENT OF EACH INPUT
EXCEPT BI/RBG

EQUIVALENT OF BI/RBO

Vee
Vee—————¢—— - - -
4’“
grea 20k ¢ s 10 kQ2
INPUT -— NOM > NOM
— ol
Pl
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i
R ;
3
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< 5
o - Vee - Vee
@ _— 2 k82
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OUTPUT
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loo_ o
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-
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<
<
<
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SN5446A, SN5447A, SN7446A, SN7447A
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Ve (see Note 1) 7V
Input voltage Lo . 55V
Current forced into any output in the off state e e e e e 1TmA
Operating free-air temperature range: SN5446A, SN5447A . . . . . . . . . . . . . .. -55Cto125°C
SN7446A,SN7447A . . . . . . . . . . . . . ... . 0Ct70°C
Storage temperature range . . . . . . . . . .o a e e e e e —65°C to 150°C
NOTE 1: Voltage values are with respect 1o network ground terminal.
recommended operating conditions
SN5446A SN5447A SN7446A SN7447A UNIT
MIN NOM MAX |MIN NOM MAX |MIN NOM MAX [MIN NOM MAX
Supply voltage, Ve 4.5 5 55| 45 5 55 |4.75 5 5.25 [4.75 5 525 V
Off-state output voltage, Vg(off) | @ thrug 30 15 30 15| V
On-state output current, Ig(pn) | @ thrug 40 40 40 40( mA
High-level output current, 1o EI/RBO ~200 —200 =200 200| wA
Low-level output current, lg BI/RBO 8 a8 8 8| mA 2
Operating free-air temperature, T g —55 125 | -55 125 4] 70 4] 70{ "C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) »
PARAMETER TEST CONDITIONS! MIN TYP! MAX JUNIT 3
ViH High-level input voltage 2 v ‘;
Vio Low-level input voltage o8| v (4]
Vik Input clamp voltage Ve = MIN, )= -12mA 165 V D
VoH  High-level output voltage Ei/RBO :?f;oﬁi;:’, :g: i i:oo A |20 37 v l—_'
Voo Low-level output voltage BI/RBO Vee " MIN, - Vin =2V, 0.27 04| Vv =
ViL 0BV, IgL~-8mA
Veg = MAX, Viy=2V,
10(off) Off-state output current athrug ~ ~ 250 | wA
ViL= 0BV, Vpjoff) = MAX
VOion) On-state output voltage athrug Veg =MIN. - Vip =2V, 0.3 04| v
ViL=08V, lgjon) =40 mA
X Any input
Iy Input current at maximum input voltage except BI/ABO Voo =MAX, V=55V 1| mA
Iy High-level input current Any inp:t ___ Voo = MAX, V=24V 40 | uA
except BI/RBO
Any input 16
L Low-level input current except BI/ABO Voo " MAX, V=04V ma
BI/RBO -4
los Short-circuit output current BI/RBO Ve = MAX =4 | mA
lce Supply current Vee = MAX, I SN54' & 8s mA
See Note 2 | sn7a 64 103
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
TAll typical values are at Veg=5V.Ta =25°C.
NOTE 20 Igg is measured with all outputs open and all inputs at 4.5 V
switching characteristics, Vggc =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, R =1204, 100 e
taff Turn-off time from RBI input See Note 3 100
on Turn-on time from RBI input 100 n
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
TEXASs Q’ 2183

INSTRUMENTS
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SN5448, SN7448
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vog (seeNote 1) . . . . . . . o o o0 s

Inputvoltage . . . . . . . . . . . . e
Operating free-air temperature range: SN5448

SN7448

Storage temperature range

NOTE 1:

Voltage values are with respect to network ground termunal.

recommended operating conditions

FAY
.. ... 55V
-55°C to 125°C
. 0°C 10 70°C
—65°C to 150°C

SNG5448 SN7448 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 475 5 5.25] V
High-svel output . athrug —400 —400 A
-level cu » 3
igh-level output current. 1QH Bi/RBO —200 —200| “
Lowelevel outpul el athrug 6.4 6.4 mA
n
ow-level output current, ig m B 3
Operating free-air p . Ta —55 125 0 70{ "C
:Il electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
~ PARAMETER TEST CONDITIONS! MIN TYPI MAX jUNIT
U ViH High-level input voltage 2 v
] ViL Low-level input voltage 08 Vv
5. ViK Input clamp voltage Ve = MIN, 1= -12mA 15| V
[¢] athrug Voo =MIN, Vip=2V 24 42
Vi High-level output volt ——————— . v
g OH gh-level output volisge BI/RBO VIL= 08V, lgu=MAX 24 37
A" =MIN, Vo=
lo OQutput current athrug cc ! 0=085V, -1.3 =2 mA
Input conditions as for Vo
Voo = MIN, Vg =2V,
v, Low-level output volt 0.27 04| Vv
oL wrlevel output voltage Vi =08V, lgL = MAX
! Input current at maximum input volt Any mput Voo = MAX, V| =55V 1] ma
curren’ aximu ¥ VO = m— = . = 2. m
! pu pu 3¢ except BI/RBO cc !
i High-level input Any input Ve = MAX, V=24V 40| pA
{l - | | current — = = .
H inpu except BI/RBO cc e H
Any input
— -1.6
I Low-level input current except BI/RBD| Voo = MAX, V=04V mA
EI/RBO 4
los Short-circuit output current B1/RBD Vee = MAX -4 | mA
Vce = MAX, | SN5448 53 76
I S
cc upply current See Note 2 SN7448 = 30 mA
"Eor conditions shown as MIN or MA X, use the appropriate value specified under ded operating
LAl typical values are at Vgg = 5V, Ty = 25'C.
NOTE 2: Igg 15 measured with all outputs open and all inputs ai 4.5 V.
switching characteristics, Vgc = 5V. Ta = 25 °C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
IPHL Propagation delay time, high-to-low-level output from A input 100 .
n
tpu F ion delay time, low-to-high-level output from A input CL = 15pF. R = 1k 100
tpyL Propagation delay time, high-to-low-level output from ABI input See Note 3 100 | o
tPLH  Propagation delay time, low-to-high-level output from RBI input 100
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
2-184 I TEXAS
NSTRUMENTS
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SN541847, SN74LS47
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Ve (seeNote 1) . . . . . . . . . | S A
inputvoltage . . . . . . . . . . .. .. ... Y
Peak output current (ty, < 1 ms, duty cycle< 10%) . . 200 mA
Current-forced into any output in the off state . . . .. .o . . . 1TmA
Operating free-air temperature range: SN54LS47 . R . —-55°C 10 125°C

SN74LS47 . . 0°C t0 70°C

Storaw temperature range . . . . . . . . .

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

recommended operating conditions

—65°C to 150°C

SNE4LS47 SN74LS47 o
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 6 55 | 4.75 5 525| V
Oftf-state output voltage, Voot athrug 15 151 vV
On-state output current, Ig(gn} athrug 12 24 | mA
High-level output current, Igy BI/RBO —50 —50 | wA
Low-level output current, g BI/RBO 16 3.2 | ma
Operating free-air P .Ta -55 125 o 70| "C 2
elactrical characteristics over recommended operating free-air temperature range (unless otherwise noted) *
SNE4LS47 SN74LS47
PARAMETER TEST CONDITIONS' MIN TYPE MAX IMIN TYPT MAX uNnIT .g
ViH High-level input voltage 2 2 \ >
ViL __ Lowlevel input voltage 0.7 08| V 3
Vik Input clamp voltage Vee = MIN, H=—-18 mA -1.5 -1.5| Vv
VoH  High-level output voitage| BI/RBO Vec=MIN,  Vig=2V. 24 42 24 42 v ﬁ
ViL = VL max, lgy = =50 pA .
Vec=MIN. 1) = 1.6ma 025 04 025 04
VoL Low-level output voltage | BI/RBO ViH=2V, v
VL = Vjy max |'OL=32mA 035 05
10(off} Off-state output current | a thru g Vee= MAX, - Vin=2v, 250 250 [ wA
ViL = Vi max, Vp(oif) = 15V
Vee=MIN. -y on) = 12mA 025 04 025 04
Voion) On-state outputvoltage |athrug ViH=2V, v
VL = Vi max 10(on) = 24 mA 0.35 05
] Input current at maximum input voltage | Voo = MAX, V=7V 0.1 0.1 ] mA
IH High-level input current Voo =MAX, V=27V 20 20 | A
Any input
I Low-level input current | except BI/RBO| Voo = MAX, V=04V —04 04 mA
BI/ABO -1.2 -1.2
Short-circuit
los BI/RBD Ve = MAX -0.3 -2 |-0.3 -2 | mA
output current
Ice Supply current Voo = MAX, See Note 2 7 13 7 13| mA
"For conditions shown as MIN or MAX, use the sppropriate value specified under operating conditions,
FAN typical values are st Ve =5 V, Ty = 25°C.
NOTE 2: Igc is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vgc = 5V, Ta = 256°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 = 15 pF, R, = 66511, 100
[ toff __Turn-off time from RBI input, outputs (a-f) only See Note 3 100 ns
| ton Turn-on time from RBI input, outputs {a-f) only 100
NOTE 3: Load and voltag f are sh in § 1
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SN54L548, SN74LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, V¢ (see Note 1)
Input voltage . I
Operating free-air ternperatute range SNBdLSdB AN
SN74L548

Storage temperature range

NOTE 1:

Voltage values are with respect 1o network ground terminal.

recommended operating conditions

R A

.. A"
—SECtolZSC
.o 0°C to 70°C
—-65°C to 150°C

SN54L548 SN74L548 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 4.75 5 5256| V
HighAsvel | athrug -100 -100 A
igh-level output current, 1gH W 50 50 =
Lowslevel . I athrug 2 & mA
ow-level output current, gL BI/RE0 16 32
Op g free-air P e, Ta —55 125 1] 70| "C
2 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L548 SN74LS4B
PARAMETER TEST CONDITIONS! uNIT
MIN TYPE MAX [MIN _TYPT MAX
:|| Vin  High-level input voltage 2 2 v
-~ ViL Low-level input voltage 0.7 08| V
o Vik Input clamp voltage Vee = MIN, I = =18 mA -1.5 -15| V
® v High-Tevel output voltage] % T8¢ Ve = MIN, ViH= 2V, 24 42 24 42 v
1gn-: ou | — === . - o .
< OH putvoltasel &5 /RB0 Vi = VjL max, IgH = MAX
—
Ve = MIN, Vo =085V,
] o Qutput current athrug cc L o -13 =2 -1.3 =2 mA
g Input conditions as for Vo
Vee=MIN. 1y, -2ma 026 04 025 04
athrug ViH=2V, W
ViL = Vi max | 'OL" 6mA 0.35 05
VoL Low-level output voltage 7 N
_ cc ’ igL = 1.6 mA 025 04 025 04
BI/ABO Vig=2V, v
Vi = Vi max |'OL ™ 32mA 035 05
Input current at Any input
| Vep = MAX, V=TV A 0.1 mA
' maximum input voltage | except BI/BRO cc = MA ! 0
I High-level in g | AV et Voo = MAX, V=27V 20 20| uA
{0 T curren = " =L,
" " e except B1/BO|  °C ! s
Any input 0.4 0.4
e Low-level input current | except BI/RBO | Voo = MAX, V=04V o T ma
BI/RBO -1.2 -1.2
Short-circuit
los reeirest 8/RBO Vee = MAX -0.3 -2 |-03 ~2| mA
output current
Ice Supply current Ve = MAX, See Note 2 25 38 25 38| mA
TFar conditions shown as MIN or MAX use the appropriste value specified under operating
LAl typical values are at Veg =5V, T 25°C.
NOTE 2¢ lgg is measurad with all outputs open and all inputs at 4.5 V.,
switching characteristics, VCC = 5 V. Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPHL P delay time, high-to-low-level output from A input CL = 15pF. AL = 4 k0, 100
ns
tpLH F delay time, low-to-high-level output from A input See Note 3 100
tpyL Propagation delay time, high-to-low-Jevel output (a-f only) from RBiinput | Cp = 15 pF, Ry = 6 ki, 100 <
T a— . n
tPLH  Propagation delay time, low-to-high-level output (a-f only) from RBI input | See Note 3 100
NOTE 3: Load and voltag f are shown in Section 1.
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SN54LS49, SN74LS49
BCD-TO-SEVEN-SEGMENT-DECODERS/DRIVERS

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

Supply voltage, Vi (see Note 1)
Inputvoltage . . . . . . . . . . . . .
Current forced into any output in the off state

Operating free-air temperature range: SN54L549

v
A"
1TmA

—55°C 10 125°C

SN74LS49 . . . . . 0°Cto70°C
Storage temperaturerange . . . . . . . . . . . - —-65°C 10 150°C
NOTE 1: Voitage values are with respect to network ground terminal,
recommended operating conditions
SN54L549 SN74L549 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 {475 5 525 V
High-level output voltage, VoH 5.5 EE
Low-level cutput current, g 4 8| mA
Operating free-air temperature, T -55 125 1] 70| "C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS49 SN74LS49 2
PARAMETER TEST CONDITIONS? UNIT
MIN _TYP! MAX |MIN _TYPT MAX
ViH High-level input voltage 2 2 v 7
ViL Low-level input voltage 0.7 08 Vv QQ
Vik Input clamp voltage Vg = MIN, I} = =18 mA -1.5 -16| V .9
! High-level output t Vee = MIN. Vin=2V. 250 250 | wA 5
igh-leve rren
OH g outpat curre ViL = Vi max, VoH =55V H Q
Ve = MIN, loL =4 mA 0.25 0.4 0.25 0.4 -
Voo Low-level output voltage ViH=2V, v
vy = lgL=8mA 0.35 0.5 |-
1L = Vi max =
1y Input current at maximum input voltage| Vgg = MAX, V=7V 01 0.1 mA
[ High-level input current Ve =MAX, V=27V 20 20 | wA
[ITh Low-level input current Veg = MAX, V=04V —0.4 —~0.4 | mA
Icc Supply current Ve = MAX,  See Note 2 8 15 8 15 | mA
"For conditions shown as MIN or MAX, use the appropriate value specified under r ded op Il
Tal typical values are at Vee = 5V, Ta = 25"C.
NOTE 2! Igg 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
IPHL Propagation delay time, high-to-low-level output from A input CL = 15pF, R = 4 kil 100 e
tpLH P ion delay time, low-to-high-level output from A input See Note 3 100
tpyL  Pr delay time, high-to-low-level output {a-f only) from RBI input | CL = 15 pF, R = 6 ki, 100
— ns
TPLH Propagation delay time, low-to-high-level output (a-f only) from RBI input See Note 3 100
NOTE 3: Load ci and voltag f are shown in Section 1.
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