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 Outputs ¢ Internal Pull-Ups Eliminate e Open-Collector Outputs
Drive Indicators Directly Need for External Resistors :
e Blanking Input
* Lamp-Test Provision * Lamp-Test Provision
* Leading/Trailing Zero * Leading/Trailing Zero
Suppression Suppression
SN5446A, SN5447A, SN54LS47, SN6448, SN54LS47, SN54LS48 . . . FK PACKAGE
SN54LS48 . . . J PACKAGE (TOP VIEW)

SN7446A, SN7447A,
SN7448 ... N PACKAGE
SN74LS47, SN74LS48 ... D OR N PACKAGE
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PRODUCTION DATA documents contain information :
current as of publication date. Products conform to b
specifications per the terms ni Texas Instruments
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SN5446A, '47A, '48, SN54LS47, 'LS48, 'LS49,
SN7446A, '47A, ‘48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

e All Circuit Types Feature Lamp Intensity Modulation Capability
DRIVER QUTPUTS TYPICAL
TYPE ACTIVE QUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION
SN5446A low open-collector 40 mA 30V 320 mW J, W
SN5447A low open-collector 40 mA 15V 320 mW J W
SN5448 high 2-kQ pull-up 6.4 mA 5.5V 265 mW JW
SN54LS47 low open-collector 12 mA 15V 35 mw J,w
SN54L548 high 2-kQ pull-up 2 mA 5.5V 125 mW Jow
SN54L549 high open-collector 4 mA 5.5V 40 mW Jw
SN7446A low open-collector 40 mA 30V 320 mW J, N
SN7447A low open-collector 40 mA 15 v 320 mW J, N
SN7448 high 2-kQ pull-up 6.4 mA 5.5V 265 mw J. N
SN74L547 low open-collector 24 mA 15V 35 mwW T AN
2 SN74LS48 high 2-kQ pull-up 6 mA 55V 125 mw J, N
SN74LS49 high open-collector 8 mA 55V 40 mW J. N
-
-
r logic symbolst
(4] ‘46A, ‘47A, 'LS47 ‘48, 'LS48
s- BIN/7-SEG > BIN/7-SEG
(@] —— {4 | [T1] T2]
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o ¢ 20210111 o c 20210f OV
B . 2 d 202100110 8 2 2 d 20210f 110
c 4 e 20210k 19 , c 4 e 20219f 19
pi8 8 f 20210118 ¢ p el |8 t 20210 U5
9 202100 (4 g 20219 14
‘'LS49
BIN/7-SEG
— 3 13)
Bl ———=={G20
LI a20Q an_,
b30Q (10} b
B———-“‘ 2 c20Q 9
d 200184
c2 1, ezo o8
36 O (13} f
LI gm0,
1These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
. Pin numbers shown are for D, J, N, and W packages.
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SN5446A, ‘47A, '48, SN54L847, 'LS48, 'LS49,
SN7446A, '47A, ‘48, SN74L847, '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 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 (Bl), 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/SN74LS247 and 'LS248 compose the 5 and the T with
tails and were designed to offer the designer a choice between two indicator fonts.

N

TTL Devices

b ] T s e ) el
o | NN} N o |y o} N o ) — =
e o [*] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
~a NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
'46A, ‘47A, 'LS47 FUNCTION TABLE (T1)
DECIMAL :
oR INPUTS Fi/REGt OQUTPUTS NOTE
FUNCTION | LT |RBI| D ¢ B A a b c d [ t 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 | OFF | ON
3 H X L L H H H ON | ON | ON | ON | OFF | OFF | ON
4 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 1
8 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 JOFF } 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 O 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 (Bl), all segment outputs are off regardless of the level of any
other input. o
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 t_o_a tow 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, al!
segment outputs are on,
TBI/RBO is wire-AND logic serving as blanking input (B1) and/or ripple-blanking output (RBO).
*p
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SN5446A, '47A, '48, SN54LS47, 'LS48, 'LS49,
SN7446A, '47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘48, '.S48
FUNCTION TABLE (T2)
DECIMAL
OR INPUTS Bi/RBO" OUTPUTS NOTE
FUNCTION |[TT|RBI{ D C 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 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
7 H X L H H H H H H H L L L L
8 H X H 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
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
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
|—_i 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 O through 15 are desired. The
U ripple-blanking input (RBi) must be open or high, if blanking of a decimal zero is not desired
(4] 2. When a low logic level is applied directly to the blanking input (81), all segment outputs are low regardless of the level of any
s. other input. i
o 3. When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the laimmp-test input high, all segment outputs
(4] go low and the ripple-blanking output (RBO) goes 0 a low level (response condition).
w 4. When the blanking input/ripple-blanking output (BI/RBO) is open or held high and a low is applied 10 the lamp-test input, all
segment outputs are high.
tBI/RBO is wire- AND logic serving as blanking input (B1) and/or ripple blanking output (RBO).
‘LS49
FUNCTION TABLE (T3}
DECIMAL INPUTS OUTPUTS
OR NOTE
FUNCTION[D € B A|Bi{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
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
BI 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 {(Bi} must be open or held at a high logic level when output 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 level of any
other input.
l
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SN5446A, ‘474, 48, SN54LS4], 'LS48,
SN7446A, ‘47A, '48, SN74LS47, 'LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (positive logic)
‘46A, ‘47A, 'LS4T

(13) OUTPUT
1 a
INPUT (7) F—:
A
4
INPUT (1) HH (12) QUTPUT
B —] 1 H b
b
INPUT (2) il
T L [l (11) oUTPUT
[ { c
Wil
INPUT (6) | ~_ HiH
D > (10) ouUTPUT
gI8s: d
:D 1
I i
BI/RBO
BLANKING 18) ouTPUT
INPUTOR 4 | | e
RIPPLE-BLANKING M
OUTPUT 1 .
{15) OUTPUT e
o = f L2
Lamp-TesT 13! | 4 >
INPUT 1 ¥
RBI @ | (14} OUTPUT [
RIPPLE-BLANKING —— s |
INPUT -
48, 'LS48 Lo
(13) ouTPUT
1 a
INPUT (7) e
A )=
]
INPUT (_1)_D 2 (12} OU;PUT
B 1 |
i il
L
ineuT (2 T L] {11) OUTPUT
¢ [_ { c
38
INPUT  (6) el
D _—D:f[ s (10) OUTPUT
Pt d
|
— =
BI/RBO
BLANKING (9) QUTPUT
INPUTOR 2| 1 e
RIPPLE-BLANKING H—
oUTPUT i
{15} OUTPUT
T — f
LAMP-TEST (3) =
_INPUT
RBI = (14) OUTPUT
RIPPLE-BLANKING {5 o 9
INPUT
Pin numbers shown are for D, J, N, and W packages.
T {IP
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SN54LS49, SN74LS49

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (continued)

‘'LS49
(11) OUTPUT
a
INPUT (5)
A ~>
(10} OUTPUT
INPUT (1) D =
8 I
INPUT (2) ’"; (9) QUTPUT
c _DO_T_ o - c
INPUT (4) Ssan
> 1 LHH 8)_ouTPUT
2 H :
Bi (6)
= BLANKING 2 ”""ED‘ ouTPUT
- INPUT $| ]
-~
13) OUTPUT
) - (13) :
2 p—
8 = (12} OUTPUT
= 9
m —
Pin numbers shown are for D, J, N, and W packages.
i
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SN5446A, '47A, '48,
. SN7446A, ‘47A, '48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘46A, '47A, 48 ‘46A, "47A, ‘48
EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO
EXCEPT BI/RBO
Vee
Vee -
Req
INPUT -

SN54'/SN74": Req =6 k2 NOM
SN54L'/SN74L": Rgq =8 k2 NOM

‘46A, ‘47A ‘a8

TYPICAL OF OUTPUTS
aTHRUg

TYPICAL OF OUTPUTS
aTHRUg

Vee

Vce
2 k82
NOM

OUTPUT

TTL Devices N

ouTPUT

Texas {ln’ 2-181
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SN54LS47, 'LSA8, 'LS49, SN74LS47, 'LS48, 'Ls49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘LS47, 'Ls48, 'LS49

"'LS47, 'LS48, "LS49

EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO
EXCEPT Bi/RBO
Vee
e | —
Vee -=
R
eq 20 k§2 10k
INPUT § - NOM NOM
x Y - ¢ -
y p
x
4
77
LT and RBI ('LS47,'L.S48): Req = 20 k2 NOM — 7
BT (LS49): Rgq = 20 k2 NOM BI/RBO
2 A,B,C,and D: Req=25 k2 NOM
= ‘Lsa7 ‘Lsag
;' TYPICAL OF QUTPUTS TYPICAL OF OUTPUTS
aTHRUg aTHRU g
®
<.
(o]
(1]
w
'LS49
TYPICAL OF QUTPUTS
aTHRUg
Vce
—QUTPUT
i
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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, Voo (seeNote 1) . . . . o . . . o oL e e 7V
Input voltage e e e e e 55V
Current forced into any output in the off state e e e e e 1mA
Operating free-air temperature range: SN5446A, SN5447A . . . . . . . . . . . . . .. -55°C to 125°C
SN7446A,SN7447A . . . . . . . . . .. ... ... 0°Ct70°C
Storage temperature range . . . . . . . . ... e e e e e e e —-65°C to 150°C
NOTE 1: Voltage values are with respect to 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, Veo . 45 5 55| 45 5 55]4.75 5 5.25 |4.75 5 5.25| V
Off-state output voltage, Vo (oft) | @ thrug 30 15 30 15| Vv
On-state output current, Ig(on) | @ thrug 40 40 40 40 mA
High-level output current, Igy BI/RBO —200 —200 ~200 -200| wA
Low-level output current, g BI/RBO 8 8 8 8[ mA
Operating free-air temperature, Tz -55 125 | —55 125 0 70 0 70| "C

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

n

PARAMETER TEST CONDITIONST MIN TYPI MAX |[UNIT 8

VIH High-level input voltage 2 v 'S
ViL Low-level input voltage 08 Vv [\})
Vik Input clamp voltage Ve =MIN, 1Ij=-12mA -151 V D
VoH  High-level output voltage BI/RBO z::f;o’\g:j/', :i)l: ; i;/o'() A 24 3.7 v |—_‘
_ VCo=MIN, Viq=2V. -

VoL Low-level output voltage BI/RBO X 0.27 04 \
ViL=08V, lgL=8mA

Vee=MAX, ViH=2V,
10(off) Off-state output current athrug 250 | uA
ViL =08V, Vg(off) = MAX

V, =MIN, Vig=2V,
VO(on) On-state output voltage athrug cc IH 0.3 04| Vv
ViL =08V, 1g(on) = 40mA

. Any input
Iy input current at maximum input voltage R — Vee = MAX, V=55V 11 mA
except BI/RBO
HH High-level input current Any in;)itA Vee = MAX, V=24V 40 | uA
except BI/RBO
Any input 16
L Low-level input current except BI/RBO Vee = MAX, V=04V mA
BI/RBO _4
10s Short-circuit output current BI/RBO Vee = MAX —4 | mA
Folo] Supply current Ve = MAX, ' Sh5a- & 8 mA
See Note 2 | sn7a’ 64 103

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAN typical values are at Vo = 5 V, T = 25°C.
NOTE 2: ¢ 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
toff Turn-off time from A input 100
ton Turn-on time from A input CL=15pF, RpL=120%, 0]
toif Turn-off time from RBI input See Note 3 100
ton Turn-on time from RBI input 0| ™

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

i
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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, V¢ (see Note 1)
Inputvoltage . . . . .

Operating free-air temperature range: SN5448
SN7448

Storage temperature range

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

recommended operating conditions

7V

.. ... 585V
—55°C to 125°C
0°Cto 70°C
—65°C to 150°C

SN5448 SN7448 UNIT
MIN NOM MAX |[MIN NOM MAX
Supply voltage, Ve 4.5 5 5514.75 5 5.25| V
High-level output . athrug —400 —-400 A
igh-level output current, ———
i P OH BI/RBO —200 —200] *
Low-level output ol athrug 6.4 6.4 A
ow-level output current, e m
2 pute oL BI/RBO 8 8
Operating free-air temperature, Tp —55 125 0 70| °cC
:|| electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
r PARAMETER TEST CONDITIONS! MIN TYPE mAX |luNIT
D Viy High-level input voltage 2 \Y
o ViL Low-level input voltage 0.8{ V
<, VIK Input clamp voltage Vee=MIN, 1j=—-12mA -1.5] v
thi Vee=MIN, V=2V 24 42
8 VOH High-level output voltage aihmg cc : H N \Y%
0 BI/RBO VIL=08V, lgy=MAX 24 37
Vec =MIN, Vp=085V,
lo Qutput current athrug cc o o -1.3 =2 mA
Input conditions as for Vo
Ve =MIN, V=2V
VoL Low-level output voltage cc : H N 0.27 04| Vv
ViL=08V, IgL=MAX
| Input t at maxi input volt Any input v MAX, V| =55V 1| mA
nput current at maximum input vo! e — = =2.
! P P 9 except BI/RBO cc - m
| High-level input t Any input Vee = MAX, V=24V 40| uA
igh-level input curren — = , =2
tH ghievel input cur except BI/ABO| <€ ! H
Any input 16
LT Low-level input current except BI/RBO Vee = MAX, V=04V : mA
B1/RBO -4
los Short-circuit output current BI/RBO Vee = MAX -4 | mA
Vce = MAX, ] SN5448 53 76
| Supply current mA
ce i See Note 2 SN7448 53 90
tFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
TAn typical valuesareat Ve =5V, T = 25°C.
NOTE 2: I is measured with atl outputs open and all inputs at 4.5 V.
switching characteristics, Vc¢c = 5V, Tp = 25°C
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 = 1kQ 100
tpHL Propagation delay time, high-to-low-level output from RBI input See Note 3 100
ns
PLH Propagation delay time, low-to-high-level output from R8I input 100
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
l
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SN54LS47, SN74LS47
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 voltage e e e e e e e e e e

Peak output current (ty < 1 ms, duty cycle < 10%)

Current-forced into any output in the off state

Operating free-air temperature range: SN541.S47
SN74LS47

Storage temperature range e

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

recommended operating conditions

7V
.7V
200 mA
.. ... 1mA
—55°C to 125°C

0°C to 70°C
—65°C to 150°C

SN54LS47 SN74LS47 uNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voc 4.5 5 6.5 14.75 5 525 V
Off-state output voltage, VQ(off) athrug 15 i5] Vv
On-state output current, lg(gn) athrug 12 24 | mA
High-level output current, IoH BI/RBO —50 -50 { pA
Low-fevel output current, ig BI/RBO 1.6 3.2| mA
Operating free-air temperature, T p —-55 125 0 70| °C 2
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
y + SN541L.547 SN74LS47 8
PARAMETER TEST CONDITIONS " r UNIT
MIN TYPI MAX |[MIN TYPI MAX 0
Vin High-level input voltage 2 2 \ >
ViL Low-level input voltage 0.7 08| V Qo
ViK Input clamp voltage Vee = MIN, lj=—=18 mA -1.5 —1.5( Vv o
VOH  High-level output voltage| B1/RBO Vee = MIN, - Vin=2V, 24 42 24 42 v i__l
ViL = ViL max, loH = ~B0 kA -
o Vee=MIN. 10 —16ma 025 04 025 04
VoL Low-level output voltage | BI/RBO VIH=2V, v
ViL = Vjp max |lOL=32mA 035 05
lo(off) Off-state output current | a thrug Vee=MAX,  Vig=2V, 250 250 | uA
ViL = ViL max, Vo(off) = 15V
Vee=MIN, {5 on = 12mAl 025 04 025 04
VQ(on) On-state outputvoltage |athrug ViH=2V, v
VL = V)L max 10{on) = 24 mA 0.35 05
1] Input current at maximum input voltage | Ve = MAX, V=7V 0.1 0.1 | mA
U™ High-level input current Vce = MAX, V=27V 20 20| wA
. Any lnp_ut_ -0.4 -04
TR Low-level input current | except BI/RBO| Voo = MAX, V=04V mA
BI/RBO -1.2 -1.2
log  herteireuit 81/RB0 Ve = MAX -03 -2 |-03 -2| mA
output current
Icc Supply current Vee = MAX, See Note 2 7 13 7 13| mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
£AN typical values are at Vee = 5 V, Tp = 25°C.
NOTE 2: Igg is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vg = 5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
toff Turn-off time from A input 100 ns
ton Turn-on time from A input CL = 15pF, R = 665Q, 100
totf 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 circuits and voltage waveforms are shown in Section 1.
Texas WP
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SN54LS48, SN74LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Vcc (see Note 1) . .
Inputvoltage . . . . . . . . . . . . ..
Operating free-air temperature range: SN54L548
SN74L548
Storage temperature range e

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

recommended operating conditions

7V
7V

—55°C to 125°C
. 0°Cto70°C
—65°C to 150°C

SN541.548 SN74LS48 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 525| V
High-level outout o athrug -100 -100 A
igh-level output current, e
9 P OH BI/RBO —50 “so0| "
Low-level output 4 2 thu g 2 8l ma
-level ou nt, —— m
ow-level output curre oL BIRE0 S 32
Operating free-air temperature, T o -55 125 0 70| “°C
2 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS48 SN74LS48
PARAMETER TEST CONDITIONST r " UNIT
- MIN TYPE mAaX [MIN TYPI maXx
"l ViH High-level input voltage 2 2 v
- ViL Low-level input voltage 0.7 08| VvV
U VIK Input clamp voltage Vee = MIN, | = =18 mA —-1.5 —15| V
athru g and V, = MIN, VIH=2V,
o Vou  High-level output voltage| & o O cc 1H 24 42 24 42 v
< BI/RBO VL= VL max, lgH = MAX
o Vcc=MIN,  Vo=085V,
2 o Output current athrug cc . 0-0 -1.3 -2 -1.3 -2 mA
@ Input conditions as for Vo .
0 Vee = MIN
cc : loL=2mA 0.25 0.4 0.25 0.4
athrug VIH=2V, v
ViL = V) max loL =6 mA 0.35 0.5
VoL Low-leve! output voltage v Ty
_ cc~ ' loL = 1.6 mA 0.25 0.4 0.25 0.4
1/RBO ViH=2V, \2
. ViL = V) max loL =3.2mA 0.35 0.5
| Input current at Any input Ve = MAX V=7V 01 o1 A
! maximum input voltage | except BI/BRO cc ’ ! : S
I High-level i g [ AnY input Voo =MAX, V=27V 20 20{ uA
1 -level input curren —_— = . = 4.
H 9 P except BI/RBO| € ! s
Any input
, put -04 ~0.4
LT Low-level input current | except BI/RBO | Vo = MAX, V=04V mA
BI/RBO -1.2 -1.2
| Short-circuit B1/RBO Vee = MAX 03 2 |-03 2] mA
0s output current cc e e —pm
Icc 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.
LAn typical values are at Vee =5V, Ta25°C.
NOTE 2: Icc is measured with all outputs open and all inputs at 4.5 V.,
switching characteristics, Vgcc = 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, Ry = 4KkQ, 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 (a-f only) from RBI input CL = 15pF, R = 6kQ, 100
- — ns
tPLH  Propagation delay time, low-to-high-level output (a-f only} from RBI input See Note 3 100
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
'
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SN54LS49, SN74L549
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 e e e e e e
Current forced into any output in the off state
Operating free-air temperature range: SN541.549
SN74L549
Storage temperature range e

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

recommended operating conditions

7V
A"
1TmA

—-55°C t0 125°C
. 0°Cto70°C
—65°C to 150°C

SN54LS49 SN74LS49 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, V¢ 45 5 55| 4.75 5 525| V
High-level output voltage, VoH 5.5 55| V
Low-level output current, Igp 4 8| mA
Operating free-air temperature, T —55 125 4] 70| °C

electrical characteristics over recommended operating free-air temperature range (unl

ess otherwise noted)

SN54LS49 SN74LS49
PARAMETER TEST CONDITIONST r UNIT
MIN _TYPI MAX [MIN TYPF MAX
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| V
Vik {nput clamp voltage Ve = MIN, I} = -18 mA -1.5 =15 V
Vee = MIN, ViH=2V,
1oH High-level output current cc IH 250 250 | uA
ViL= V)L max, VoH =55V
Vee=MIN. 15 - 4ma 025 04 025 04
VoL Low-level output voltage ViH=2V, \
ViL = V)i max loL=8mA 9.35 0.5
1) Input current at maximum input voltage| Vg =MAX, V=7V 0.1 0.1 | mA
H High-level input current Vee = MAX, V=27V 20 20 | WA
(1T Low-level input current Vee = MAX, V=04V -04 -0.4 | MA
Icc Supply current Ve = MAX, See Note 2 8 15 8 15 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
+AN typical valuesare at Voe =5 V, Tp = 25°C.
NOTE 2: I¢g is measured with all outputs open and all inputsat 4.5 V.
switching characteristics, Vgc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX { UNIT
tPHL Propagation delay time, high-to-low-level output from A input Cy = 16 pF, R = 4 k12, 100 S
n:
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 {(a-f only) from RBI input CL = 15 pF, R, = 6 k1, 100 s
PLH  Propagation delay time, low-to-high-level output {a-f only) from RBI input See Note 3 100
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
T {IP
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