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‘46A, ‘47A, 'LS47 ‘48, 'LS48 ‘LS49
feature feature feature
e Open-Collector Outputs ¢ [nternal Pull-Ups Eliminate e Open-Collector Outputs
Drive indicators Directly Need for External Resistors .
* Blanking Input
e Lamp-Test Provision e Lamp-Test Provision
® Leading/Trailing Zero ¢ | eading/Trailing Zero
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e All Circuit Types Feature Lamp Intensity Modulation Capability
DRIVER QUTPUTS TYPICAL
TYPE ACTIVE OUTPUT 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-kf2 pull-up 6.4 mA 5.5V 265 mwW J.w
SN54LS47 low open-coliector 12 mA 15V 35 mwW J, W
SN54LS48 high 2-kQ pull-up 2 mA 5.5V 125 mW J, W
SN541LS49 high open-collector 4 mA 5.5V 40 mW J, W
SN7446A low open-collector 40 mA 30V 320 mW J, N
SN7447A low open-collector 40 mA B8V 320 mW J. N
SN7448 high 2-kQ pull-up 6.4 mA 5.5V 265 mW J, N
SN74LS47 low open-collector 24 mA 15V 35 mW J, N
SN74LS48 high 2-kQ puil-up 6 mA 55V 125 mW J, N
SN74LS49 high open-collector 8 mA 55V 40 mW J. N
logic symbolsT
‘46A, ‘47A, 'LS47 ‘48, 'LS48
BIN/7-SEG D BIN/7-SEG
—_— ) {T1] & [T2]
BI/RBO -q-bﬁ >1 BI/RBO Qﬁ >1
& ~4
AT -2 & QG21f A 2L & J»Gu
T (3) i (3)
l cT=0] | cT=o|
v20 a 20,21 O] 13_, v20 2 20219 a3 _,
L 1 b 2021 O (12) U] . b 20219} 112
) ¢ 20210 01 " ¢ 2021911
8 2 d 20210 (100 4 8 2 d 20210 110
2 s e 0210k ® , cl2 4 e 20210} 9,
ol g f 20210118 ¢ pl& 8 f 20219 as)_,
9 20210 (14 o 9 20210 AL
‘LS49
BIN/7-SEG
T3]
81 2L 620
A {5) 1 2300 (1) a
7o Qp—10p
g—Y 2 ¢ ¢
d200 )18l 4
ca |1, e 20 Op—16L .
£30Q (13) P
o2 8 4360 a2,

TThese symbols are in accordance with ANSV/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

Q’ TeXAS
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description

The ‘46A, '47A, and ‘L.S47 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 bianking input {Bl), which can be used to control the
famp 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 SN54L.S247/SN74LS247 and 'LS248 compose the [5 and the 5 with
tails and were designed to offer the designer a choice between two indicator fonts.

{ b Y Y ) )t ) [ ()l
g | I e | [ R - 11—l Hi—_ |
e < 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3 NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
‘46A, ‘47A, 'LS47 FUNCTION TABLE (T1)
DECIMAL
oR INPUTS 51/REG OUTPUTS NOTE
FUNCTION LT |RBI| D c B A a b c d e f 9
0 H H L L L L H oN | OoN [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
8 H X H L L L H OoN {ON [ON {ON | ON [ON | ON !
9 H X H L L H H ON | oNn | ON |OFF | 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 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
8l X X X X X X L OFF | OFF |OFF | OFF | OFF |OFF |OFF| 2
R8I 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:

The blanking input (B1) must be open or held at a high logic level when output functions O through 15 are desired. The
ripple-blanking input (RB1) must be open or high if blanking of a decimal zero is not desired.

When a low logic level is applied directly to the blanking input (?I.), all segment outputs are off regardless of the level of any
other input.

When rippie-blanking input (RB1) 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 to a low level (response condition).

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,

1.

2.

3.

4.

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

{'} TeEXAS
INSTRUMENTS
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‘48, 'L.S48
FUNCTION TABLE (T2)
DECIMAL
OR INPUTS 51/REG OUTPUTS NOTE
FUNCTION|LT|RBI| D € B A a b ¢ d e f g
0 Hi{#H|L L L L H H H H H H H L
1 H|l x|L L L H H L H H L L L L
2 H{XxX|L L H L H H H L H H L H
3 Hix|L L H H H H H H H L L _H
a4 Hl x[L H L L H L H H L L H H
5 Hl{x|L H L H H H L H H L H H
6 H|l 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 Hl X |H L C L H H H H H H H H 1
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 Hlx|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 Hf{ X |H H L H H H L L H L H H
14 Hl x|H H H L H L L L H H H H
15 H|l x| #H W H H H L L L L L L L
8i x| x| x X X X L L L L L L L L 2
RBI H{Lv L L L o vu 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

H = high level, L = low level, X = irrelevant
The blanking input (BT) must be open or held at a high logic level when output functions 0 through 15 are desired. The
ripple-blanking input (RB1) must be open or high, if blanking of a decimal zero is not desired.
When a low logic level is applied directly to the blanking input (B1), all segment outputs are low regardless of the level of any

NOTES: 1.

2.

3.

4,

other input.

When ripple-blanking input (RB1) and inputs A, B, C, and D are at a low level with the lamp-test input high, all segment outputs
go low and the ripple-blanking output (RBO) goes to a low level (response condition).
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 high.

t+BI/RBO is wire-AND logic serving as blanking input (81) and/or ripple-blanking output (RBO).

'LS49
FUNCTION TABLE (T3)
DECIMAL INPUTS OUTPUTS
OR NOTE
FUNCTION| D ¢ B A |BiJ]a b ¢ d e f g
0 L L L LJHIH H H H H H L
1 L L L H|H]L H H L L L v
2 L L H L!HIH H L H H L H
3 L L H H|{H|H H H H L L H
4 L H L L|JH|L H H L L H H
5 L H Lt H]JHIH L H H L H H
6 L H H L|H|]L L H H H H H
7 L H H HIlIHIH H H L L L L ]
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|HJL L L H H L H
11 H L H H|H]L L H H L L H
12 H H L LIHIL H L L L H H
13 H H L H|H]H L L H L H H
14 H H H L|HJL L L H H H H
15 H H H H|H]|L L L L L L L
BI X X X XJ|LJt L L L L L L 2

H = high level, L = low level, X = irrelevant
The blanking input {BI) must be open or held at a high logic leve! when output functions 0 through 15 are desired.
When a low logic level is applied directly to the blanking input (B1), all segment outputs are low regardless of the level of any

NOTES: 1.
2.

other input.

% TEXAS

INSTRUMENTS
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logic diagrams (positive logic)

‘46A, ‘47A, 'LS47

(13) OUTPUT
— a
INPUT (7) -]
A
&
INPUT (1) { (12) oUTPUT
g AU H b
INPUT (2) | 1L (11) OUTPUT
c { c
WD vinill
INPUT (6) t
A {>‘WI i (10) OUTPUT
Ot ‘
—_— 1
Bi/RBO
BLANKING (3) OUTPUT
inPUTOR  14) | °
RIPPLE-BLANKING H
OUTPUT .
I (15) OUTPUT
LT = f
LAMP-TEST 13)_| &
INPUT
fBi t—H (14) OUTPUT
(5) g
RIPPLE-BLANKING — =
INPUT
'48, 'LS48
{13) QUTPUT
-, a
INPUT (7) +
A
|
INPUT (1) 1 (12) oubTPur
y L [
inpuT {2 ] T (11) OUTPUT
T D , c
-
INPUT (6) H
p {>°I ik (10) OUTPUT
- d
j 1
—— —— 4B
BI/RBO
BLANKING (9) OUTPUT
INPUTOR 2 | e
RIPPLE-BLANKING =
OUTPUT [
l {(15) OUTPUT
o £ f
LAMP-TEST (3) =
INPUT ;
RBI - {14) OUTPUT
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Pin numbers shown are for D, J, N, and W packages.

{'} TeEXAS
INSTRUMENTS
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logic diagrams (continued)

‘Ls49

(11) OUTPUT
1 a
1

INPUT (5) >
A
]
INPUT (1) (10) ouTPUT
AL N M b
B ]
il
INPUT {2) { (9) oUTPUT
T oy By w il
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INPUT (4)
D —D» I. f (8) outPUT
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[ .
>-—
Bi (6) PUT
BLANKING 2! SD‘OUT. v
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1

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

(13) OUTPUT
- f
-
- (12) OUTPUT
- 8
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schematics of inputs and outputs

'46A, ‘47A, ‘48 '46A, '47A, ‘48
EQUIVALENT OF EACH INPUT EQUIVALENT OF BiI/RBO

EXCEPT BI/RBO

Vce
Vee - T -
Fleq
INPUT—4¢ - -
A

SN54'/SN74': Regq = 6 k§2 NOM

SNBAL'/SN74L": Req =8 k2 NOM BI/RBO
‘46A, ‘47A ‘48
TYPICAL OF OUTPUTS
TYPICAL OF OUTPUTS aTHRUg

aTHRUg

—Vcc

Vee —— ——————
-—— 2k
OUTPUT r—p—-——— NOM

QUTPUT

{'} TeEXAS
INSTRUMENTS
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schematics of inputs and outputs

‘LS47, 'LS48, 'LS49

'LS47, 'LS48, ‘'LS49

EQUIVALENT OF EACH INPUT
EXCEPT BI/RBO

EQUIVALENT OF BI/RBO

‘LS47

Vclc
Vee -
Req
20 k2 10 kQ
INPUT - NOM NOM
LT and RBI ('LS47, 'LS48): Rgqg =20 k2 NOM —
. 81/RBO
BI ('LS49): Rgq =20k NOM
A, B, C,and D: Rgq =25k NOM
‘Ls48

TYPICAL OF OUTPUTS
aTHRUg

TYPICAL OF QUTPUTS
aTHRU g

9+—Vce
2k
NOM

OUTPUT

‘LS49

TYPICAL OF OUTPUTS
aTHRU g

Vce

OUTPUT

Q’ TeXAS
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