SNb446A, ‘47A, '48, SN54LS47, 'LS448, 'LS49,
SN7446A, '47A, '48, SN74LS47, 'LS48, L84S
SDLS111 BCD-TO-SEVEN-SEGMENT DECCDERS/DRIVERS

MARCH 1974 - RFVISFDY MARCH 1988

’46A-, ‘47A, 'L547 ‘48, 'LS48 'LS49
feature feature feature
* QOpen-Collector Qutputs ¢ Internal Pull-Ups Eliminate * Open-Collector Qutputs
Drive Indicators Directly Need for External Resistors .
s Blanking input
* lamp-Test Provision * Lamp-Test Provision
* Leading/Trailing Zero ¢ Leading/Trailing Zero
Suppression Suppression
SN5446A, SN5447A, SNE4LSAT7, SN5448, SN54L547, SN54LS48 . . . FK PACKAGE
SN54LS48 . . . J PACKAGE (TOP VIEW)

SN7446A, SN7447A,
SN7448 . . . N PACKAGE
SN74L547, SN74L548 .. . D OR N PACKAGE

(TOP VIEW)
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SN54464, '47A, '48, SN54LS47, 'LS48, 'LS4Y,
SN7446A, "47A, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

e AH Circuit Types Feature Lamp Intensity Modulation Capability

DRIVER QUTPUTS TYPICAL
TYPE ACTIVE QUTPUT SINK MaAa X POWER PACKAGES
LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION
SNB446A low open-collector 40 mA 30V 320 mw J,w
SNB447A law open-collector 40 mA, 15 Vv 320 mwW JoW
SNB448 high 2-k§? pull-up 6.4 mA 5.5V 265 mw JW
SND4LS47 low open-collector 12 mA 15V 35 mw J, W
SNGS4L548 high 2-k? pull-up 2 mA SRRy 125 mw J, W
SN541L548 high open-collector 4 mA 5.6V 40 mw J. W
SN744BA low open-collector 40 mA 30V 320 mw J, N
SN7447A low open-coliector 40 mA 15V 320 mwW J, N
SN7448 high 2-k{? pull-up 6.4 mA 565V 265 mw J. N
SN74L547 low open-collector 24 mA 15V 35 mw J, N
SN74L548 high 2-kl pull-up 6 mA 5.6V 125 mW J, N
SN74L549 high open-collector 8 mA 55V 40 mW JoN
logic symbolst
‘46A, ‘47A, 'LS47 ‘48, 'LS48
BIN/7-SEG [> BIN/T7-5EG
e (8 i _ | {12)
BI/REOQ 4_’12 BI/RBO <—>E 21
©
Fr RS a2t T - N y 621
o0 (3} T (3)
CT=0
V20 2 2021 Of 113 V20 3 20214 13,
A ] b 2021 12 L . b 202 @il .y
(n © 20210 L, {1 ¢ 20219 (.
B ————q] 2 ¢ 20210pw 10 . B 2 d 20,219 (L B
cl s e 20210 O, et 4 e 20219 19) e
p {8l A t oo 1S p & 8 1 20219 s ¢
9 0200 04 o g 20215)| e,
- ‘'LS49
BIN/7-SEG
T3]
&=L rsdaag
A {S) 2350 {11 a
popl
g L1t ol
d EQ_LL d
c—2 1, ¢ T Op—El o
176 op—13
o —2l a g0 a3

TThese symbols are in accordance with ANSIAEEE Std 91-1984 and IEC Publication B17-12,
Pin numbers shown are for D, J, N, and W packages.
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SNbH446A, ‘47A, '48, SN54LS47, 'LS48, 'LS43,
SN7446A, 474, "48, SN74L547, '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 incandescznt
indicators directly. The ‘48, 'L5$48, and 'LS48 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 'L§49 -
circuit incorporates a direct blanking input. Segment identification and resultant displays are shown below. Display
pattarns for BCD input counts above 9 are unique symbaols to authenticate input conditions.

The '48A, '47A, 48, 'LS47, and ‘LS48 circuits incorporate autematic 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 lavel.
All types {including the "48 and 'LS49) contain an overriding blanking input {Bl), which can be used to control the
lamp intensity by pulsing or to inhibit the outputs. lnputs and outputs are entirely compatible for use with TTL logic
outputs.

The SN54246/SN74246 and ‘247 and the SN54L.S247/SN74L5247 and 'L5248 compose the &5 and the 5 with
tails and were designed to offer the designer a choice between two indicator fonts.

f‘ b i 1 1 T | 1 T T O O U I 1 e O
g [ A P | O 1 | 1 —|1=
o . a 1 2 3 4 5 6 7 8 9 10 1 12 13 14 18
S ' NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
"46A, ‘474, 'LS§47 FUNCTION TABLE (T1}
DECIMAL
INPUTS o OUTPUTS
OR I/RBOT NOTE
FUNCTION LT [RBI | D c B A a b c d e f g
0 H H L L L L H oN | on [OoN [ 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 | OW {OFF [ ON | ON |DFF | ON
3 H X L L H H H Ood | ON | ON | ON | OFF | OFF | ON
4 H x L H L L H OFF | on | ON |[OFF| OFF | N | ON
5 H X L H L H H ON |OFF | ON | ON jOFF } ON | ON
6 H X L H H L H OFF | OFF ON On oM QN ON
7 H X L H H H H OMN ON anN OFF | OFF | OFF | OFF 1
8 H x H L L L H ON | On JON | ON | ON | ON | ON
9 H X H L L H H ON | ON | ON [QFF |OFF | ON | ON
10 H X H L H L H OFF | OFF |OFF | ON | ON | OFF | ON
1 H X H L H H H OFF |OFF | ON | ON | OFF |OFF | ON
12 H X H H L L H QOFF | ON |OFF | OFF | OFF | ON | ON
i3 H X H H L H H anN OFF |OFF ON OFF GN 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 |QFF | OFF | OFF | OFF | OFF
8l X X X X X X L OFF | OFF |OFF | OFF | OFF | QFF | OFF
RaI H L L L L L L OFF | OFF |OFF | OFF | OFF | OFF | OFF a
[T L X X X x X H on | on |on | on [ on | ON | ON 4

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

NOQTES: 1. The blanking input {BI} must be open or held at a high logic level whan output functions O through 15 are desired. Tha

ripple-blanking input {BBI1} must be open or high if blanking of a decimal zero is not desired,

2. When a low iogic lavel is applied directly to the blanking input {B1), ali segmant outputs are off 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 segment ourputs
go olf and the ripple Blanking output {RBO) goeas 10 a low level {response condition},

4. Whan the blanking input/ripple blanking output (ET/FIBO# is open or held high and a low is applied to the lamp-test input, alt
segment outputs are on,

1BI/RBO is wire AND legic serving as blanking input (B1) and/or ripple-blanking output (ARBO}.

TeEXAS {?
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SNbB446A, '474A, '48, SNHALS47, 'LS48, 'LS49,
SN7446A, '47A, 48, SN74L847, 'L848, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

H = high level, L. = low level, X = irrelavant
The blanking input (81} must be open or held at a high logic level when ocutput functions O through 15 are desired. The

NOTES:

1.

2.

3.

4,

‘48, 'LS48
FUNCTION TABLE (T2}
rDEC|MAL
oR INPUTS 51/ABGT CUTPUTS NOTE
FUNCTION |LT|RBI| D €€ B A a b ¢ d e § g
0 H # [ L C L L H H H H H H H L
1 H|l x|t v L H H £ H # L L L L
2 H|l 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
P H|l x| L H L L H L H-H L t H H
5 H| X |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 H| x| L H H H H H H H L bt L L
8 H| X " C € L H H H H H H H H !
9 Hlx|lH 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 Hi{x|H L 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 Hl x {H H v o H L L ¢t H H H H
15 Hlx |[H H B w H L L L L L L L
BI x| x [ x x x X L L L L L L L L 2
RB! H|l v |L ¢ v 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

rippte-blanking input (RE1} must be cpen or high, if blanking of a decimal zero is not desired.

When a low lagic level is applied directly to the blanking input (BT}, 8!l segment outputs are low regardliess of the level of any

other input.

When ripple-blanking input [RBI) and inputs A, B8, C,'and D are at a low level with the lamp-test input high, ail segment outputs

g0 low ancd the ripple-blanking output |RBQO} goes to a fow level (response condition).

When the blanking input/ripple-blanking output {BI/RBO) is open or held high and a low is applied 1o the lamp-tast input, alt

segment outputs are high.

tBI/RBO is wire-aND logic seruing as blanking input (B1) and/or ripple-hlanking autput (BBC.

'LS49
FUNCTION TABLE (T3)
DECIMAL INPUTS OUTPUTS
OR NOTE
FUNCTION |D € B8 A |Bl|a b ¢ d & f g
0 L L L L|HJH H H H H H L
1 t L L H|HJL H H L L L L
2 L L H L|H|H H L H H v H
3 L L H H H H H H H L L H
4 L H L L|[HTLH 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 HWH H H
7 L H H H{HJH H H L L L L 1
3 H ¢ L LIH[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}JH]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}lH|L L L L L L
Bl X X X X|LUJv & L L L L L p

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

NOTES:

1

2.

ather inpout,

-

. Thea blanking input (B1) must be open or held at a high logic level when cutput functions O through 16 are desired.
When a low logic level is applied directly to the blanking input {B1), all segment putpuls are low regardless of the level of any

TEwus‘y
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SN5446A, ‘47A, '48, SN541L547, 'LS48,
SN7446A, '47A, '48, SN74L547, 'LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (positive logic)

‘46A, 47A, 'LS47

{13) QUTPUT
—t a
INPUT {7) |
A
-
INPUT {1} D 1 f {12} OUTPUT
B > 1 isl b
INPUT (2} D T
2] {11) QUTPUT
c 1 > "% T el
o s “
INPUT (6) —
D o T_ s ; {10} QUTPUT
s d
D )|
BI/RBO T
BLANKING {91 OUTPUT
inpUT OR 141 R
RIPPLE-BLANKING r—t '
OUTPUT |
{(15) OUTPUT
T = f
LAMP-TEST 131 | K
INPUT ,
REBI {5) = (14) OUTPUT
RIPPLE-BLANKING ] — 9
INPUT
48, 'LS48
{13} QUTPUT
| a
INPUT (7) ~+—
A 2
L oo
INPUT (1) 121 OUTPUT
D i b
] T q
B is
ivpuT 2 i {11) OUTPUT
‘ _ *
T D ;
T il
INPUT  (6) _ HH
D D> H / {10) OUTPUT
b d
P -
Bi/RBO n
BLANKING (8 OUTPUT
InPUT OR A4 e
RIPPLE-BLANKING o
OUTPUT |
{15) QUTPUT
[he = f
LAMP-TEST (3) -
INPUT
RBI = (14} OUTPUT
RIPPLE-BLANKING {5 | = g
INPUT

Pin numbers shown are for D, J, N, and W packages.

j
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SN54LS49, SN74LS548

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams {continued}

‘LS49

INPUT {5) D
A

INPUT (1)
o M) ey

INPUT (2)
c oy

INPUT

o (41(: [

J10]0]

Bi
BLANKING
INPUT

(3)

Pin numbers shown are for D, J, N, and W packages.

i

I

1

{11} OUTPUT
a

(10] guTPUT
]

-
»B:Dﬂ OUTPUT
| [+

(8} guTtPuT
d

{6} guTPUT
e

113} QUTPUT,
f

] (12) OUTPUT
= T

{i’
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SN5446A, "47A, '48,
SN74486A, '47A, '48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘46A, '47A, 4B "46A, '4TA, '48
EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RED
EXCEPT BI/RED :
Vic
Vee - -~ T+ -
R %2.4 k2 6 k{2
eg
NOM NOM
4
INPUT —4 - - A
x o

SNB4'/SNT4": Ryq =& k2 NOM
SNSALY/SN74L: Ryg =8 kil NOM Bi/HBG

"AGA, ‘A7A 48

TYFICAL OF QUTPUTS

TYPICAL OF QUTPUTS aTHRU g

aTHRU ¢

Ve
2 kL

OUTPUT NOM

QUTPUT

TEXAS {’P
INSTRUMENTS
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SN54LS47, 'Ls48, 'LS49, SN741547, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘LS47, 'L548, 'LS49

‘L8447, 'LS48, 'LS49

EQUIVALENT OF EACH INPUT
EXCEPT BI/RBG

EQUIVALENT OF BI/RBO

'L547

ce
. $ - —
VCC R
R
o b 20 k2 10 k&2
INPUT —g—fg—b - NOM NOM
x ;: 18 _
b 4
b 4
77 ‘ b
T and RBI ('LS47, ‘LS4B): Rgg = 20 k2 NOM o 77 77
BT (LS49): Rgq =20k$2 NOM BI/REBO
A,B,C ond D: Raq =25 ki NOM
‘LS48

TYPICAL OF QUTPUTS
aTHRU g

Veo

QUTPUT

TYPICAL QF QUTPUTS
aTHRU g

QUTPUT

‘L8449

TYPICAL OF OUTPUTS
a THRUg

INSTRUMENTS
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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)

Suppiy voltage, Voo (see Note 1) . . . . . 0 . 0 L L L L L L oL TV
Input voltage . . . . e - B
Current forced into any output in the off state . . . e e e e s EmA
Operating free-air temperature range: SN54464, SN5447A e ... BBCw125°C

SN7446A, SN7447A . . . . . . . . . . . . . ... . O@Cw70C
Storage tempeérature range . . . . . . . L L . L. e o e —65°C to 150°C

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

recommended operating conditions

SN5446A SNGA4TA SN7446A SN7447A UNIT
MEN NOM MAX | MIN NOM MAX LBMIN NOM MAX |MIN NOM MAX
Supply voltage, Vo 4.5 5 55| 45 5 551475 5 5.25 |4.75 5 525 V
Off-state output voltage, Vo(off) | 2 thrug 30 15 30 15 V
On-state gutput current, Ig(on) | 3 thrug 40 40 40 40| mA
High-levet output current, gy BI/RBO -200 —200 -~200 —200| wA
Low-level output current, 1g BI/RBO 8 E] 8 §| mA
Operating free-air temperature, Ta ~-55 126 | —68 125 0 70 0 70| °cC

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

PARAMETER TEST cONDITIONST MIN TYPT MAX [UNIT
Viy High-levet input voltage 2 v
VL Low-level input voltage 08| Vv
Vig Input clamp voltage Vee =MIN, 1= —12mA —t5 | V
— v =MIN, VIH=2V,
Vou High-level output voltage Bi/RBD ce IH 24 3.7 Vv

ViL=0.8V, IgH=-200uA
Vee=MIN, V=2V,
ViL=08V, IpL=8mA
Voo =MAX, Vig=2V,

1 Qff-state putput current a thru 250 | kA
Oloff) P 3 VIL =08V, Voo = MAX

VoL Low-level autput voltage

|
=
us]
m
o
o
N
=)

04| V

Voo =MIN, Vig=2V,
V0(gn) On-state output voltage athrug ce 11 0.3 (L Y

VIL =08V, |O(Qn] =40 mA

1 Input current at rmaximum input voltage Any lnp_ut__ Voo =MAX, V=55V 1] mA
except BI/RBO
lH High-level input current :::;;?F;;m Voo = MAX, V=24V 40 [ uA
Any input —1.6
L Low-level input current except BI/RBO Voo = MAX, V=04V mA
BI/RBO —4
los Short-circuit output current BI/ABD Vg = MAaX —4 1 mA
lce Supply current Vee = MAX, SN54" 64 85 mA
See Note 2 SN74’ 64 103

tFor condgitions shown as MiN or MAX, use the appropriate valus specified under recommended opserating conditions,
Tan typical vaiues are at Vo =5V, Ty = 25°¢C.

NOTE 2! I is measured with all outputs open and ail inputs at 4.5 V.

switching characteristics, Vo =5V, Ta =256°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
toff Turn-off time from A input 100 ns
tan Tuwsnean time from A input CL =15pF, R =12019, 100
toff Turn-off time from @ input See Note 3 100 ns
Ton Turn-an time from BBl input 100

NOTE 3: Load circuits and voltage waveforms arle ghown in Section 1.

1EXAS‘{’
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SN5448, SN7448
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

NOTE

Supply voltage, Vg (see Note 1)

Input voltage e

Operating free-air temperature range: SN5448
SN7448

Storage temperature range

1:

recommended operating conditions

Voitage vatues are with respect to network ground term:nal,

7V
556V

—55°C to0 125°C
; 0°C to 70°C
—65°C to 150°C

SN5448 SN7448 UNIT
MIN NOM MAX | MIN NOM MAX
Supply valtage, Voo 4.5 5 55|4.75 5 5.25| V
Hih-level outpLt ol athrug —400 —400 A
igh-level cutput current, g4 T mn
BI/REBO —200 —200
Lowed VI ¢ o athrug 6.4 G4 A
ow-level output current, I — m
BI/RBD 8 g
Operating free-air temperature, Tp —55 126 0 70| °C ]

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

PARAMETER TEST CONDITIONST MIN TYPT MAX JUNIT
ViH High-level input voltage 2 \
VL Low-level input voltage 08| V
Vik Input clamp voltage Vee =MIN, 1 =—12mA —-15]| Vv
a thru Voo =MIN, V=2V 24 42
VoH High-level output voltage — et Lc ! IH ‘ v
BI/RBO ViL=0.BV, IgH=MAX 24 3.7
v =MIN =085V
Ta) Output current athru g cC Vo~-085Y, -13 =2 mA
Input conditions as for Vo
v = MIN Vig=2V
var Low-leved output voitage cc ! IH ’ 0.27 0.4 v
VIL=08V, IgL=MAX
. . Any input
1 Input current at maximum input voltage — — | Voo =MAX, V=55V 1| mA
except 8I/RBO
. . Any input
| High-level input current e e | WV =MAX, V=24V 40 | uA
IH except BI/RBO cc !
Any input 16
UTH Low-level input current except BI/RBO| Vg = MAX, V| =04V | ma
BI/REBO —4
los Short-circuit output current BI/RE0 Vg = MAX —4 | mA
Voo = MAX, | SN5448 53 76
| Supply current mA
cc PRlY See Note 2 SN7448 53 90
TFor conditions shown as MIN or MA X, usa the appropriata value spacified under récommended operating conditions.
Fall typical values araat Voo =5 V, T4 = 25°C.
NOTE 2 lge ic measured with all putputs cpen snd all inputs at 4.5 V.,
switching characteristics, Vgg = 5 V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPHL Propagation delay time, high-tg-low-level output from A input 100 ns
tp H Prapagation delay time, low-to-high-level output from A input CL = 18pF, RL = 1k0 100
1ph  Propagation delay time, high-to-tow-level output fram RBI input See Note 3 100 ns
PLH  Propagation delay time, law-to-high-teve! output from RBI input 100
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{i’
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SN541547, SN74L347
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

{nput voltage

Peak output current (ty =< 1 ms, duty cycle << 10%)
Current forced into any output in the off state
Operating free-air temperature range: SN54L547
SN74L547

Storage temperature range

NOTE 1: Vaoltage values are with respect to netwaork ground terminal.

recommended operating conditions

7v
A

200 mA

oo o o TmA
—55°C 10 125°C

. 0°Cte 70°C

—65°C to 150°C

Sn64LS47 SN74L547 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 565 | 4.75 1 5.25 v
Off-state output voltage, Vo (off) athrug 15 15| v
On-state output current, Ig(gn) athrug 12 24§ mA
High-level output current, 1o BI/RBO —50 -50 | pA
Low-level output current, oL El/ABD 1.6 3.2 mA
Operating free-air temperature, T a —55 125 8] 70| “C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L547 SN74LS47
PARAMETER TEST CONDITIONS? " UnNIT
MIN TYPi max [min TYPl max
Vi High-level input voltage 2 2 v
ViL Low-level input voitage 0.7 08| Vv
Vik Input clamp voltage Vee = MIN, Iy = =18 mA —-1.5 —-1.5] ¥
[ Ve = MIN, ViH=2V,
VoH High-level output voltage| BI/RBOQ cc 'H 24 42 24 4.2 v
ViL = VL max, IoH = —50 uA
_ Vec=MIN, |0~ 6ma 025 04 025 04
VoL Low-ievel output voltage | BI/RBO Vig=2V, v
VL = Yy max toL=3.2mA 0.35 0.5
Vv = MAX, V=2V,
10{off) Off-state output current ) athrug cc tH 250 250 | uA
ViL = ViL max, VOipff} = 15V
Veo=MIN, -y omy = 12 mA 025 04 025 04
VOl(an) On-state outputvoltage |athrug Vig =2V, vV
VL = Vi max 10(on) = 24 mA, 0.35 0.5
11 Input current at maximum input voltage | Voo = MAX, Vi=7V 0.1 01| mA
NH High-level input current Vee = MAX, V=23V 20 20| wA
Any input
: Y p_ = -0.4 0.4
hiL Law-level input current | except BH/RBO| Vo = MAX, V=04V mA
BI/RBO —-1.2 —1.2.
Short-circuit o
i0g BI/RBO Vee = MAX —-0.3 -2 1-0.3 -2 | mA
autput current
{felo Supply current Voo =MAX,  See Note 2 7 13 7 13| mA
TFor conditions shawn as MIN ar MAX, use the appropriate value specified under recommended operating canditions.
Fan typicalvalues are at Vs =5 v, T = 25°C.
NOTE 2: Igg is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, V¢ = 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 C_ = 15 pF, RL = 665 Q, 100
toff  Turn-ofi time from R8I 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.
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SN541S48, SN74L548

BCD-

TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

NOTE

Supply voltage, Vo (see Note 1) v
Input vpltage e e e e e e e e e T IAY
Operating free-air temperature range: SN54L548 —B5°C ta 125°C

SN74L548 0°C to 70°C

Starage temperature range -65°C 10 150°C

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

recommended operating conditions

SN541.548 SN74L848 UNIT
MIN NOM MAX [N NOM MAX
Supply voltage, Voo 45 5 55 | 4.75 5 5.25 v
athrug —100 -100
High-level output current, | —_ HA
@ puteurrent, Tou BI/RBO Z80 Z50
athrug 2 51
Low-levei olutput current, IQL — mA
BI/RBO 16 3.2
Operating free-air temperature, T —585 125 0 704 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54LS48 SN741L548
PARAMETER TEST CONDITIONST - UnNIT
MIN TYPE MaX [mIN TYPI maAx
ViH High-level input voltage 2 2 A"
ViL Law-level input voltage Q.7 0.8 v
Vik Input clamp voltage Voo = MIN, I} = =18 mA —-1.5 1.5 Vv
athru g and Ve = MIN, ViH=2V,
VoH High-level output voltage] _ e cc IH 24 42 24 42 v
BI/RBO ViL = VL max, Igy = MAX
Ve = MIN, Vo =0.85V,
In Cutput current athrug ce e o 5 -1.3 -2 -13 =2 mA
Input conditions as for Vo
Vee=MING o =2 ma 025 0.4 025 0.4
athrug Vig=2V, A"
V(L = VL max loL =6 mA 0.35 0.5
VoL Low-level output voltage — ™
_ Vee = MIN, IgL = 1.6 mA 025 04 025 04
I/ABO VIiH=2V, v
V| = VL max loL =3.2mA 0.35 0.5
| Input current at Any input v MAX v 7v o1 0.1 A
_ = . = } X .
! maximum input voltage | except BI/BRO cc !
| High-fevel input Anv input Voo = MAX, V=27V 20 200 A
igh-level input current o = =2
IH g P except BI/RBO ce ‘ ! .
Any i t
¥ ey —04 -0.4
hiL Low-level input current | except BI/RBO | Voo = MAX, V=04V mh
BI/RBD 1.2 —1.2
Short-circuit —
las BI/RBO Vee = MAX -0.3 -2 |-0.3 -2 mA
output current
lec Suppiy current Voo = MAX, See Note 2 25 38 25 381 mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommmended aperating conditions.
LA typical values are at Voo = B W, T4 26°C.
MNOTE 2: Igg is measured with all cutputs open and all inputs at 4.5 V.
switching characteristics, Vgg = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPHL Propagation delay time, high-to-low-level output from A input C_ = 15pF, A = 4 ki, 100 ns
tpLH Propagation delay time, low-to-high-level output from A input See Note 3 100
tpyL Propagation delay time, high-to-low-level output (a-f only) fram RBI input C_ = t5pF, R = 6 ki, 100 ns
tPLH Propagation delay time, low-ta-high-level output (a-f only) frem RBI input | See Note 3 100

NOTE 3: Load circuits and voltage waveforms are shown in Section ¥.
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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, VC {see Note 1)

TAY
Input voltage e e e A
Current forced into any output in the off state e e e e e e e 1T mA
Operating free-air temperature range: SNS4LS49 . . . . . . _ . . . . ... —55°C to 125°C
SN74L549 0°Cto 70°C
Storage temperature tange . . . . . . . . . . . . . . . . . . . . . ..... —B5Cto150°C
NOTE 1: Voliage values are with respect to nerwaork ground terrminal.
recommended operating conditions
SN54L549 SN74L549
UNIT
MIN  NOM MAX | MIN @ NOM MAX
Supply voltage, Voo 4.5 5 5.514.9% 5 525] v |
High-level output voltage, Vo 5.5 55| V
Low~level output current, lop 4 8| mA
Onerating free-air temperature, T p —B5 125 o] 0| °C

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

SN54L549 SN741.549
PARAMETER TEST CONDITIONST < UNIT
MIN TYPT MAX |MIN  TYPT MAX
Vin High-level input voltage 2 2 v
ViL Low-level input vaitage 0.7 08! v
Vi Input clamp voitage Ve = MIN, I = =18 mA —-1.5 -15] ¥V
v = MIN, ViH=2V,
1o0H High-level output current cc H 250 250 | pA
Vi = VL max, VQH =55V
Vee = MIN. oL = 4 mA 0.25 04 025 04
VoL Low-fevel output voltage ViIH=2V, v
ViL = V| max IoL =8 mA 0.35 Q.6
Iy input current at maximum input voltage Voo =MAX, V=7V 0.1 01| ma
H High-level input current Vee = MAX, V=27V 20 20 | A
1o Low-level input current Vee=MAX,  V(=04V -0.4 -04 | mA
lcc Supply current Vee = MAX, See Mate 2 8 15 B 15 | mA
TFor conditions shawn as MIN or MAX, use the apprapriate value specitied under recommended aperating conditions.
LAl typical valuesars at Ve = § W, Ta = 25°C.
NCTE 2: Icg is measured with all outputs open and all inputs a1 4.5 v,
switching characteristics, Vgg = 8V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
'PHL Propagation delay time, high-to-low-level autput from A input Cp = 15 pF, R_ = 4 k0, 100 e
tpLH Propagation delay time, low-to-high-level output fram A input See Note 3 100
tpHLPropagation delay time, high-to-low-level output {a-f only) from RBiinput | C| = 15 pF, R = 6 k@, 100 ns
'PLH  Propagation delay time, low-to-high-lavel output {a-f anly) from RBi input | See Note 3 100

MOTE 3: Load circuits and voltage waveforms are shown in Section 1,
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily petformed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications”).

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated
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