]

+ Open-Collector Qutputs
Drive Indicators Directly

[}
3
-

¢ Leading/Trailing Zero
Suppression

. SNS447A, SN 7

S
NE54LS48 . . . J PACKAGE

G

Internal Pull-Ups Eliminate

2= Eamiingt

e QOpen-Collector Qutputs
Need for External Resistors

= SNBAABA, 'A7A, 48, SN64LS47, 'LS48, 'LS49,
SN7446A, ‘47A, '48, SN74LS47, 'LS48, 'LS49
l SDLS111 BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
MARCH 1974 - RFVISFD MAACH 1988
' ‘46A, ‘47A, LS47 48, 'LS48 'LS49
i faature featurs feature

s Blanking input

Leading/Trailing Zero
Suppression

SiND4iS47, SNB4LSAER .

\ (TOP vuew:

- FK PACKAGE

SN7446A, SN7447A
SN7448 . . . N PACKAGE o o
SN74LS47, SN74LS4B . . . D OR N PACKAGE OmoZ >«
{TOP VIEW) T 3 750718
s]r UisPvee _ _LTpe 8L g
cldz 1s[Jf BI/RBO[]S 17(a
TOs 49 NCUs 16 NG
Bi/RBO 4 13[]a RBIL 7 150 b
mRBI{Js 12(]b pDye 149 c
DEG nde 9 10111213
Al wdd 400 o0
GND (& s[]e 5“
SN54LS49 . .. J OR W PACKAGE SN54LS49 . . . FK PACKAGE
SN74LS49 ... D QR N PACKAGE {TOP VIEW)
(TOP VIEW)
B 1 145 Ve
c gz 13(] f
BI O3 120g
D s 1] a
As 100 b
es ol ¢
GND 7 ald d

NC — Mo internal connection

PRODUCTION DATA documents contain information
current as of publication data. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all paramaters.
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SN5446A, '47A, '48, SN54LS47, 'Ls48, 'LS4Y,
SN7446A, '47A, ‘48, SN74LS847, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
® All Circuit Types Feature Lamp Intensity Modulation Capability
DRIVER QUTPUTS TYPICAL
TYPE ACTIVE QUTPUT SINK MaAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION
SNBA4BA low open-collector 40 maA 30V 320 mw J,ow
SNBA4T7A low open-collector 40 mA, 15V 320 mw Jo W
SNB448 high 2-k§ pull-up 6.4 mA 55Y 265 mw J.wW
SNG4LS47 low open-collector 12 ma 15V 35 mw J, W
SNE4L548 high 2-k? pull-up 2 mA 55V 125 mwW N
SN541.549 high open-collector 4 ma 556V 40 mw J,ow
SN74484 low open-collector 40 mA 30V 320 mwW J. N
SN7447A low open-collector 40 mA 15V 320 mw 4N
5MN7448 high 2-k{? pull-up 6.4 mA 56V 266 mw J. N
SN74L547 low open-collector 24 mA 16 v 35 mW J, N
SN74L548 high 2-kQ pull-up 6 mA 5.6V 125 mwW J, N
SN74L549 high open-collector 2 mA BBV 40 mw J. N
logic symbolsT
‘46A, '47A, 'LS47 '48, 'L548
BIN/7-SEG [> BIN/7-S5EG
— (@) i — 1l ‘ {ra)
BIIRBOA—t BI/RBO*—pﬁ 21
L+
Frz R N G2t TR I r o1
T ot 3
CT=0
V2o a 20,21 Qtﬂa V20 s 20215 13,
12] 112
A7 . b 2021 g] b L) ; b 20,219_..Tll.m
1 e 20210 &; “, e 2027011
BET——12 4 20210 fo . Bm z d 20219 119 4
c 4 e 202100 O . c 4 e 202100 18 ,
ol ____fg t onobw S, pi& 8 1 20210 (18
g 20210 04 g 10 04,
- ‘LS49
RiN/7-SEG
—_ (3 T3]
81 ——dg20
18 . SO (111' a
b20C ._ﬂ_. b
g_l” 2 c2_C-IQ—[g) c
d EQ_L& d
c—(Z)_ 4 e 30 Q.i_ @
o3
p—tal o o THOp—12)

TThese symbols are in accordance with ANSIJIEEE Std 91-1984 and IEC Publication 617-12.

Pin numbers shown are for D, J, N, and W packages.
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SN5446A, '4TA, '48, SNHALS4AT, 'LS48, 'LS43,
SN7446A, "47A, 48, SN74L547, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

The ‘46A, *47A, and 'L.S47 feature active-low outputs designed for driving commaon-anade LEDs or incandescst
indicators directly. The ‘48, 'LS48, and 'LS4S feature active-high outputs for driving lamp buffers or common-cathode
LEDs. All of the circuits except ‘L5489 have full ripple-blanking input/output controts and a lamp test input. The 'LS49 -
circuit incorporates a direct blanking input. Segment identification and resultant displays are shown below. Display

patterns far BCD input counts above 9 are unique symbals to authenticate input conditions.

oA P .,

The* 40!—\ ‘-I-/l-'\ ‘R‘} Lb“/ and ‘LS48 circuits IﬂCOFpOFaIE automatic IEdUlr‘lg and/ar Hdlnng_ge zero- blanklng COﬂHDI
(RBI and RBO). Lamp test (LT) of these types may be performed at any time when the BI/RBC node is at a high level.
All types {including the "48 and 'LS49) contain an overriding blanking input {BI), which can be used to control the
lamp intensity by pulsing ar to inhibit the outputs. Inputs and outputs are entirely compatible for use with TTL logic
outputs.

The SN54246/SN74246 and *247 and the SN54LS247/SN74L5247 and L5248 compose the 5 and the =7 with
tails and were designed to offer the designer a choice between two indicator fonts.

1 N ] i B U O N 1 I

| N | - I— —
o ]

[ A | D R [{1—
%Ic o 1 2 3 4 s & 1 B 9 1@ 11 12 13 14 15

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

SEGMENT
IDENTIFICATION

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 anN ON ON ON ON OFF

1 H X [N L L H H OFF OAN ON QFF | OFF | OFF | OFF

2 H X L L H L H OonN | ON |OFF| ON | ON | QOFF | ON

3 H X L L H H H oM | ON | ON | ON | GFF | 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 OoN |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 anN OFF | OFF | OFF t 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 [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 | CFF ON

12 H X H H L L H QFF | ON |OFF | OFF |QFF | ON | ON

i3 H X H H L H H ON OFF |OFF ON OFF GN [s])'}

14 H X H H H L H OFF |OFF |OFF | ON | ON | ON | ON

15 H X H H H H H OFF | QFF |QFF | OFF | OFF | OFF | OFF

B8l X X X X X x L OFF | OFF |OFF | OFF | OFF | QFF | OFF

REl H L L L L L L OFF | OFF |oFF | OFF | OFF | OFF | OFF 1
L LT L X X X X X H on | on |on | on [ ON | ON | ON 4

H = high level, L = low Igvel, X = irrelevant
NOTES: 1, The blanking input {BI} must be open or held at a high logee level whan output tunctions O through 15 are desired. Tha
ripple-bilanking inpurt {BBI} must be open or high if blanking of a decimal zero is not desired,
2. Whan a low logic level is applied directly to the blanking input {B1), ali segment outputs are off regardiess of the level of any
ather input.
3. When ripple-blanking input {ABI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs
go olf and the ripple blanking output {RBO) goas to a low level (response condition),
4. Whan the blanking input/ripple blanking output (E'I'IHEI.OP is open or held high and a low is applied te the lamp-test input, alt
segment outputs are on.

tBI/RBO is wire AND loyic serving 4s blanking input (B1) and/or ripple blanking autput (ABO}.

TEWE;*’
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r r
-TO-SEVEN.-SEGMENT DECODERS/DRIVERS
‘48, 'LS48
FUNCTION TABLE T2}
rDECHVIAL
oR INPUTS 5T/AEST OuUTPUTS NOTE
FUNCTICN|LT|RBI| D & B A a b ¢ d e f g
0 H| # [ L L L L H H H H H H H L
1 H| x | L v L H H L H H L L b L
2 H| X | L L H L H H H L H H L H
3 H|l x| L L H H H H H H H L L H
a Hl x L v 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| x|t H H G H L L H H H H H
7 Hl x| L H H #H H H H H L bt L L ;
8 H] x I'n L T L H H H H H H #H H
9 Hi x e L L H H H H L L H H
10 Hl x |H L H L H L L L H H L H
11 Hix |HnH 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 H o H L L ¢ H H H H
15 Hl x |lhrn v v w 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 v |L ¢ v L L L L L L L L L 3
LT Ll x | x x x x H H H H H H H H 4

H = high level, L. = low level, X = irrelavant
NOTES: 1. The blanking input (81} mus: be open or held at a high logic level when output functions O through 5 are desired. The
rippte-blanking input (RB1) must be open or high, if blanking af a decimal zero is not desired.
2. Whan a low lagic level is applied directly to the blanking input (B}, all segment outputs are low regardless of the ievel of 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, ali segmeant outputs
go low and the ripple-blanking output {RBO} goes to a low level (response condition}.
4. Whan the blanking input/ripple-blanking output (BI/RB0O) is open or held high and a low is applied 10 the lamp-tast input, alt
segment outputs are high.
tBI/RBO is wire-AND lagic serving as blanking input (B1) and/or ripple-hlanking cutput (BBQ!.

'LS49
FUNCTION TABLE (T3)
DECIMAL INPUTS OUTPUTS
OR : NOTE
FUNCTION|[D ¢ 8 A |[BI| a h ¢ d =@ f g
0 L L L LC[HIJH H H H H H L
1 t 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 |HILTH H L L H H
5 L H L H[|H!H L B H L H H
6 L H H L|H{|{L L H H H H H
7 L H H H]IH!H H H L L L L 1
3 H L L LIH[H H H H H H H
9 H L L H'H[H H H © L H H
10 H L H L|H]JL L L H H L H
11 H L H H{H]L L #®H H L L H
12 H H L LJH[JL 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 Hii#HlL © L v L v
Bl X X X X|L[L © L L L L L 2

H = high lavel, L = low level, X = irrelevant
NCTES: 1. Theblanking input (B1) must be open or held at a high logic level when output functions O through 16 are desired.
2. YWhen a low logic level is applied directly to the blanking input {B1), all segment outpuls are low regardless of the level of any

ather input. -~

i
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SN5446A, ‘474, '48, SNH4LS47, 'LS48,
SN7446A, '474, '48, SN74LS47, 'Ls48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (positive logic)

T a
INPUT {7) ]
A 4
— — DS
H
INPUT {q) b {12} OUTPUT
B — HH b
D —
LD——H; "‘-'—-lj
INPUT (2) HH
c . {11) OUTPUT
Ho c
p———
INPUT 18) -

D D 1 ixd {10} OUTPUT
H,_i || #] d
o~

I =d
BI/REBO
BLANKING ) ‘}]& (9) OUTPUT
iNPUTOR 221 — L e
RIPPLE-BLANKING 1 P-—'-l_)_‘_‘—/ .
OUTPUT ]
(15} OUTPUT
T = f
LAMP-TEST 13} &
INPUT ]
REBI {5) ?‘ = (14) OUTPUT
RIPPLE-BLANKING = g
INPUT :
‘48, "L548
{13) OUTPUT
| a
INPUT (T) =
A 3
A . .
INPUT (1) (12) QUTPUT
" :
4 L {
il o
inpUT (2] o {11) OUTPUT
— *
T DA , ;
il
INPUT  16) ~ R
D D> T : {10) ..QUTPUT
. LHH d
—_ ]
BI/RBO
BLANKING |, {9) OUTPUT
iNPUT OR 12 o
RIPPLE-BLANKING >
OUTPUT |
{16) QUTPUT
T - f
LAMP.TEST (3) =
INPUT
RBI ] {141 OUTPUT
RIPPLE-BLANKING 5! =" . g
INPUT . :

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

j
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SN54L849, SN74LS48
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagrams (continued)

‘LS49
—F‘Pﬂ“iﬁ“ {11} GUTPUT
n S— a
)|
INPUT {5) D —djjq—/
A T —
p-
(19] ouTPUT
k|
lNI;UT (1) D 1 H h
L—i_\ HH
"[_/‘ —
INPUT (2) TH 19)
S NS T_ CUTPUT
[ { ¢
-
INPUT  (4) - ]
4 H
2 [>e I (8} ouTPUT
H
[ r — d
o--—--L)_'
8i {6) p
BLANKING (3) OU-L uT
INPUT Lamm

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

(131 QUTPUT,
o f
—

_8—_‘@& QUTPUT
] 9

{i’
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SN5446A, "47A, '48,
SN7446A, "474, '48

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘46A, '47A, "4B

EXCEPT BI/RBOD

Ve -
Heq
INPUT —4 J——
x
—
777

EQUIVALENT QF EACH INPUT

SNB4'/SNT4™ Ry = & k2 NOM
SNBALYSN74L": Ryg =8 ki NOM BI/ABO

‘46A, '47A 48

EQUIVALENT OF BI/RED

‘46A, ‘ATA

Voo
-~ . L
%2.41@ B k{2
NOM < NOM

'48

TYPICAL OF OUTPUTS

aTHRU g

TYFICAL OF QUTPUTS

a THRU g
Vee
Veeo
2 k82
OUTPUT NOM
QUTPUT

TEXAS *ﬁ'
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SNRAIS47 'LS48 ‘1849 SN741547 '164AR '1<40
...... 247, Ladd 1o4d, aNfalsd) 'Lsdl s8]
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
schematics of inputs and outputs
‘LS47,°L548, 'LS49 ‘LS47, "LS48, 'LS48
EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/ABO
: EXCEFPT BI/AB
VC_C
- Iy > —
Vee - g
Req 10 k$2
20 k82
INPUT ¢ s -— NOM NOM
3 T o
\ 4 R G GEhEn T
*— . 4
77 %—_-l !E
£7 and RB1 ('LS47, ‘LS48): Fgg = 20 k1L NOM I 77 77
BT ('LS49): Rgq = 20 k12 NOM Bi/R8
A, B,C, and D: Req = 258 k&l NOM
‘L547 ‘LS4s
TYPICAL OF OUTPUTS TYPICAL QF QUTPUTS
aTHRUg aTHRU g
Veo Voo
2 kil
NOM
QUTPUT
OUTPUT
‘Ls48

TYPICAL OF OUTPUTS
a THRU g
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SN5447A, SN7446A, SN7447A
-SEGMENT DECODERS/DRIVERS

NOTE 1.

Suppiy voltage, Vg (see
Input voltage

Note 1)

Current forced into any output in the off state
Qperating free-air temperature range: SN5446A, SN5447A

Storage temperature range

recommended operating conditions

SN7446A, SN74474A

Voliage values are with respect 1o network ground terminal.

unlaess otherwise noted)

TV
bV
T mA

—55°C 10 125°C
0°C 1o 70°C
~65°C to 150°C

SN5446A SNE447A SN7446A SN7447A UNIT
MiN  NOM MAX |MIN NOM MAX | MiN  NOM MAX |[MIN NOM MAX
Supply voltage, Voo 4.5 5 55| 45 5 551475 5 5.25 |4.75 5 5.25( V
Off-state output voltage, Vo (off) | 2 thrug 30 15 30 15 V
On-state autput current, I0{on) | 3 thrug 40 40 40 40| mA
High-level output current, IgH BI/AEBO —-200 —200 —~200 —200| «A
Low-level output current, 1g BI/RBO ] 8 8 8| mA
Operating free-air temperature, Ta —-55 126 | —65 128 0 70 [8] 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST cONDITIONST MIN TYPI MAX |UNIT
ViH High-level input voltage 2 Y
VL Low-level input voltage 08| V
Vik Input clamp voltage Ve =MIN, [j=—=12mA —t5| V
Vou  High-level output voltage BI/RBD Vee T MIN, Vg =2V, 24 37 v
ViL=08Y, IgH=-200uA
VoL  Low-level gutput voltage BI/RBOD vee s MIN Vg =2V, 0.27 04| v
Vi =08V, IpL=8mA
Voo = MAX, Vig=2V,
lQ{off) COff-state output current a thrug 250 | kA
VL =08V, VQO(off) = MAX
V0(gn) On-state output voltage athrug Vee = MIN, Vig=2V, 0.3 a4 \
V5L=0.8 v, |O(Dn]=40 mA
1 Input current at maximum input voltage Any lnp—ut“ Voo =MAX, V| =55V 1] mA
except BI/RBO
l{H High-level input current :::;::z_uljm Voo = MAX, V=24V 40 [ uA
Any input 16
(e Low-level input current except BI/RBO | vpo = MAX, V=04V mA
BI/RBO —4
los Shert-circuit output current BI/RBO Voo = MaxX —4 | mA
Ice Supply current Vee = MAX, SN&4 &4 85 mA
See Note 2 SN74’ 64 103
tFor conditions shown as MiN or MAX, use the appropriate value specified under recommended opserating conditions,
AN typical valuesareat Ve =5V, Ty = 25°C.
NOTE 2: I 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
tan Turn-on time from A input CL=15pF, RL=1204%, 100
toff Turn-off time from @ input See Note 3 100 ns
ton Turn-an time from KRBl input 100

NOTE 3. Lead circuits and voltage waveferms ar-e shown in Section 1.

1EXAS‘*’
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SNR a
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

absoiute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply voltage, V¢ (see Note 1)

Inant yaltaoe

anput voitage

Operating free-air tem perature range: SN5448

SN7448

\)LUIGUC Lclllpclalulc range

NOTE 1:

Voltage vatues are with respect to network ground terminal.

recommended operating conditions

v
55V

—B65°C t0 125°C
0°C tc 70°C
—65°C 10 150°C

SN5448 SN7448 UNIT

_ MIN NOM MAX | MIN NOM MAX

Supply voltage, Voo 4.5 5 55| 4.76 [} 5.25| Vv
) athrug —400 —400

High-level output current, 1y - uA
e 81/RED —200 —200

Lowd VI ‘ o athrug 6.4 6.4 A

ow-level gutput current, I —— m,

BI/RBO 8 3

Operating free-air temperature, Ta, —55 126 0 70| °C

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

PARAMETER TEST CONDITIONST min Tvel max lumeT
Viy High-ievei input voitage 2 v
Vi Low-level input voltage 08| Vv
Vik Input clamp voltage Vee = MIN, I =-12mA -1.5| V
a thru v =MIN ViR=2V 24 4.2
Vo High-level output voltage — me cc " IH ! v
BI/RBO ViL=0.8BV, IgH=MAX 24 37
A" =MIN, =085V
la Qutput current athrug ce o Vo085V, -1.3 -2 mA,
Input conditions as for VoR
v = MIN ViH=2V
vaL Low-level output voitage cc . IH ’ 0.27 04| v
VIL=08V, IgL=MAX
. B Any input
1 Input current at maximum input voltage — | Voo = MAKXK, =556V 1| mA
except BI/RBO
. Any input
| High-level input current e |V =MAX, =24V 40 1 uA
1H g except BI/RBO cc
Any input 1.6
i Low-level input current except BI/RBOD| Voo = MAX, =04V Tl ma
BI/RBO —4
los Short-circuit output current BI/RBC Vee = MAX ~4 { mA
Voo = MAX SN5448 53 76
| Supply current ! mA
cc PRlY Sea Note 2 SN7448 53 90
TFor conditions shown as MIN or Ma X, usa the appropriata value specified under recommended operating conditions.
FAll typical values araat Ve =B V, Ty = 25°C.
NOTE 2: lpe is measured with all outputs open end all inputs at 4.5 V.,
switching characteristics, Vg = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [ UNIT
PHL Propagation delay time, high-to-low-level output from A input 100 ns
tp 4 Prapagation delay time, low-ta-high-level output from A input CL = 18pF, RL =1kl 100
1py  Propagation delay tima, high-to-low-levei output fram RBI input See Note 3 100 ns
PLH  Propagation delay time, law-to-high-leve! sutput from = input 100
NOTE 3: Load circuits and voltage waveforms are shawn in Sectian 1.

TEXAS b
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SN541547, SN74LS47
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

input voltage \ . . o
Peak output current {tyy < 1 ms, duty cyecle <<
Current forced into any output in the off state .
Operating free-air temperature range: SNH4L547
SN741.547

Storage temperature range

therwise noted}

7V

N AV

200 mA

. . 1TmA
—55°C 10 125°C
G°Cto 70°C

—65°C to 160°C

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

recommended operating conditions

SNBALS47 SN74L547 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Vi 4.5 5 5.5 | 4.75 5 525 V
Off-state output voltage, Vo(off) athrug 15 15| vV
On-state cutput current, 'g(gnj athrug 12 24| mA
High-level output current, IoH BI/RBO —50 —-50 | pA
Low-level output current, ig| EBI/ABOD 1.6 3.2 mA
Operating free-air temperaiure, Tp —55 125 0 70| “C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS47 SN74LS47
PARAMETER TEST CONDITIONS? - UNIT
MIN TYPI max MmN TYPF Max
VIH High-level input voltage 2 2 v
ViL Low-level input voitage 0.7 08| V
Vik Input clamp valtage Vee = MIN, Iy = =18 mA —1.5 -15| V
Von  High-level output voltage| Bi/RBO Ve MIN, - Vi =2V, 24 a2 24 42 v
Vil = V(L max, IgpH = —50 uA
o Vec=MIN, 1~ 16ma 025 04 0325 04
VoL Low-ievel cutput voltage | BI/RBO VIH=2V, v
V)L = Vy max oL =32mA 0.35 0.5
10{off) Off-state output current } a thrug Vee = Max, Vin =2V 250 260 | uA
ViL = ViL max, Vgoff) = 15V
Vec = MIN, 10{on) = 12 MA 0.25 0.4 0.25 0.4
V0(an) ©On-state outputvoltage jathrug ViH=2V, v
V)L = Vi max 10{gn) = 24 mA 0.35 0.5
h Input current at maximum input voltage | Voo = MAX, V=7V 0. 01| mA
hH High-level input current Ve = MAX, V=27V 20 20 [ uA
. Any ln[ﬂt— 04 04
he Low-level input current | except BIYRBO| Voo = MAX, V=04V mA
BI/RBO —1.2 -1.2.
108 Short-circuit 51/A80 Vee = MAX —0.3 2 o3 —2| ma
autput current
[Faled Supply current Vee = MAX, See Note 2 7 13 7 13| mA
*For conditions shown as MIN ar MAX, use the appropriate valus specified under recommended aperating canditions.
tan typical values are at Voo =5V, Ta=25"C.
NOTE 2: Igcis maasurred 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
tofi Turn-off time from A input 100 ns
ton Turn-on time from A input CL = 15 pF, R_ = 665 Q. 100
toff Turn-off time from RBI input, outputs (a-f} only See Note 3 100 ns
ton Turn-on time fram RBE input, outputs (a-f) only 100

NOTE 3: Load circuits and voitage wavefarms are shown in Section 1.
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5 g
CD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

absolute maximum ratings over o

NOTE

erating free-air temper

ature range

Supply voltage, Voo (see N

Input voltage .

Operating free-air temperature range " SN54LSAE
SN74L548

te1)

Storage temperature range

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

recommended operating conditions

tunless

otherwise noted)

7V
N AV

" _55°C t0 125°C
. 0°C 1o 70°C
—66°C 10 150°C

SN541.548 SN74L548 UNIT
MIN NOM MAX | MIN  NOM MAX
Supply voltage, Voo a5 5 55 | 4.7% 5 .25 v
Higholeval ( athrug —100 -100 "
igh-level output current, M.
y i oH BI/RBO Z50 Z50
athrug 2 8
Low-levei output current, QL — mA
BI/RBO 1.5 3.2
Operating free-air temperature, T o —55 125 0 704 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54LS48B SN74L548
PARAMETER TEST CONDITIONST r UNIT
MIN TYPI MAX [MIN TYPY mAX
VIiH High-level input voltage 2 2 v
VL Low-level input voltage 0.7 08| Vv
Vik Input clamp voltage Voo = MIN, I} = =18 mA -1.5 -1.5| V
athru g and Vee = MIN, Vi =2V,
VaH  High-level output voltage] & oo 9 ce IH 24 42 24 42 v
BI/RBO VIL = VL max, gy = MAX
Vee = MIN, Vp = 0.85 V,
In Quiput current athrug ce o o 5 -1.3 -2 -1.3 =2 mA
Input conditions as for Vo
Vee=MIN. 1 =2ma 025 04 025 04
athrug ViH=2V, v
ViL = vy max |lOL=E8mA 0.38 0.5
VoL Low-leve! cutput voltage ~FN
_ Vee = MIN, lgL = 1.6 mA 0.25 04 025 04
[/ABO Vig=2V. v
VL = V)L max oL = 3.2mA 0.35 0.5
| Input current at Any input v MAX V=7V o1 0.1 "
— = . = } X m
! maximum input voitage | except BI/BRO ce !
| High-level i | Any input v MAX V=227V 20 20 A
igh-fevel input current [ = . =2
IH g P except BI/RBO cc ! .
A
ny inaut —0.4 —0.4
I8 Low-level input current | except BI/RBO | Voo = MAX, V=04V mA
BI/RBD ~1.2 —1.2
Short-circuit —
1as BI/RBO Vee = MAX -0.3 -2 |-03 2| mA
cutput current
lec Suppiy current Voo = MAX, See Note 2 25 38 25 381 mA
*For conditions shown as MIN or MAX, use the appropriate value specified under recommmended operating conditions.
iAIt typical values are at VCC =h W, TA 25%¢.
MNOTE 2: Igc is measured with all cutputs open and all inputs at 4.5 V.
switching characteristics, Vg = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPHL Propagation delay time, high-to-law-level output from A input CL = 168pF, A = 4 k2, 100 ne
tp 4 Propagation delay time, low-to-high-fevel output from A input See Note 3 100
tpyL  Propagation delay time, high-to-low-level output (a-f only) from RBI input | Cp = 15 pF, R = 6 k12, 100 |
IPLH Propagation delay time, low-to-high-leval cutput (z-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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SN54L549, SN741549
BCD-TO-SEVEN-SEGMENT-DECODERS|DRIVERS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Suppiy voitage, VC {see Note 1) FRY
Input voltage e e e e e v
Currentforced into any outputinthe offstate . . . . . . . . . . . . . ... .. .. ... . 1mA
Operating free-air temperature range: SNS4LS49 . . . . . . . . o, —557C 10 125°C
SN74L849 . . . . . . . . .. ... ... ..... 0Cw70C
Storage temperaturerange . . . . . . . . . . . . . . . . . . . . . . ...... —B5Cto150°C
NOTE §: Voltage values are with respect to netwark ground terrminal.
recommended operating conditions
SN54LS542 SN74L549 UNIT
MIN  NOM tMAaX | MIN NOM MAX
Supply voltage, Vo 4.5 5 5.5 4.95 5 5.25] v
High-level cutput voltage, Vi 5.5 85 V
Low~level output current, lop 4 8| mA
Operating free-air temperature, T a —B5 125 o] in| °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST SNSALS49 SN74LS49 UNIT
MIN TYPT MAX |MIN TYPT MAX
Vid High-level input volitage 2 2 v
ViL Low-level input vaitage 0.7 08! v
Vi Input clamp voitage Ve = MIN, Il ==18mA —-1.5 -15] VvV
i High-lgvel output Vee = MIN, Vin=2V, 250 250 | pA
H igh-level output current H
0 Vi = ViL max, VQH =55V
Vee =MIN. o -4 ma 0.25 04 025 04
vaL Low-level output voltage ViH=2V, v
ViL = Vi max |'OL=8mA 0.35 0.5
Iy Input current at maximum input voltage Voo =MAX, V=7V 0.1 0.1 | ma
WH High-level input current Vee = MAX, V=27V 20 20 | pA
TS Low-level input current Vee = MAX, V=04V -0.4 -04 | mA
lcc Supgly current Vee = MAX, See Note 2 8 15 B 15| mA
TFor conditions shawn as MIN ar MAX, use the appropriata value specitied under recommended aperating conditions.
fAl typical values ara at Ve = 5 V, T = 25°C.
NCTE 2: ice is measured with alt auIputs open and all inputs at 4.5 Vv,
switching characteristics, Voo = 6V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
'PHL Propagation delay time, high-to-low-level autput from A input Cp = 165pF, RL = 4 k9, 100 ns
tpL 4 Propagation delay time, low-to-high-level output fram A input See Note 3 ) 100
tpHL Propagation delay time, high-to-low-level output {a-f oniy] from RBi input | € = 15 pF, Ry = 6 k, 100 ne
'PLH Propagation delay time, low-to-high-lavel output {af 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
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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 performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au
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uic unic U1 o

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

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl 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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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.

Tl warrants 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 TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, 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 PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
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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.
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