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SN54246, SN54247, SN54LS247, SN54LS248
SN74246, SN74247, SN74L5247, SN741L8248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

MARCH 1974 —REVISED MARCH 1988

‘246, “247, 'LS247
feature

® Open-Coliector Qutputs Drive indicators

Directly

® Lamp-Test Provision

Leading/Trailing Zero Suppression

'L&248
feature

® [nternal Pull-Ups Eliminate Need for External
Resistors
® Lamp-Test Provision

® Leading/Trailing Zero Suppression

® All Circuit Types Feature Lamp Intensity Modulation Capability

DRIVER OUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION
SN54246 low open-collectar 40 mA 30V 320 mw LW
SN54247 low open-collector 40 mA 15V 320 mW J.wW
SNB4LS247 low open-collectar 12 mA 15 v 35 mw J.w
SN54L5248 high 2-k2? pull-up 2 mA 5.6 V 125 mw NR"
SN74246 low open-collector 40 mA 30V 320 mwW J.N
SN74247 low open-collector 40 mA 15 v 320 mwW J.N
SN74L5247 low open-coiector 24 mA 158V 35 mw JN
SN74L5248 high 2-kQ2 pull-up B mA 565V 126 mW J.N

SN54246, SN54247 . . . J PACKAGE

SN54{5247 THRU SN54L5248 . . . J OR W PACKAGE

SN74246, SN74247 . . . N PACKAGE
SN74L5247, SN74LS248 . .. D OR N PACKAGE

{TOP VIEW)
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SN54LS247, SN54LS248 . . . FK PACKAGE
{TOP VIEW]) :
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NC - No internal connection

PRODUCTION DATA documents contzin information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

standard warranty. Production processing does not

necessarify include testing of all parameters.
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SN54246, SN54247, SN54L5247, SN5415248
SN74246, SN74247, SN74LS247, SN74LS5248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description

The 246 and ‘247 are electrically and functionally identical to the SN5446A/SN7446A, and
SNB447A/SN7447A respectively, and have the same pin assignments as their equivalents, The 'L5247
and ‘L5248 are electrically and functionally identical to the SNE4LS47/SN74L547 and
SNG4LS48/SN74L548, respectively, and have the same pin assignments as their equivalents. They can
be used interchangeably in present or future designs to offer designers a choice between two indicator
fonts. The ‘4BA, '47A, 'L547, and 'LS48 compose the & and the  without tails and the "246, '247,
'LS247, and 'LS248 compaose the B and the 4 with tails. Compaosition of all other characters, including
dispiay patterns for BCD inputs above nine, is identical. The 246, ‘247, and ‘L5247 feature active-low
outputs designed for driving Indicators directly, and the ‘L5248 features active-high outputs for driving
lamp buffers. All of the circuits have full ripple-blanking input/output controls and a lamp test input. Segment
identification and resultant displays are shown below. Display patterns for BCD input counts above 9 are
unique symbeols to authenticate input conditions.

All of these 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 B/RBO node is at a high level.
All types 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.

Series 54 and Series 54LS devices are characterized for operation over the full military temperature range
of -55°C to 125°C; Series 74 and Series 74LS devices are characterized for operation from 0°C to 70°C.

B I Y | TN T o
| T | — |

— |y =
T kT 4 I | R L T —_h=

F_

. |c 5 1 2 3 4 5 & 7 8 9 10 11 12 13 1a 15
- NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
{DENTIFICATION
logic symbolst
'246, "247, 'LS247 ‘L5248
BIN/7-SEG [> BIN/7.SEG
71 o {4) [T2]
I/R Oﬁ =1
<
—— (5)
621 Bl & Q21
=3
' cT=0 I CT=0
v20 2 20,21 Q) ast v20 a 2021 of—A13_,
L ] b 2021 O (120 4 L 1 b 2021l U2 4
n ¢ 20210 an 1 ¢ 202101
B( , 2 d 20,210 oy 8 . 2 d 2021 Q0
ciZ E e 2021 Ofa2 c 4 e 20210) 19 ,
g i8 B f 2021018 ¢ p 8l 8 f 20210p0— 19
g 20210k 114 g 20210 U8

tThese 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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SN54246, SN54247, SN54LS247, SNh4LS248
SN74246, SN74247, SN74LS247, SN7415248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘246, ‘247, 'LS247 FUNCTION TABLE {T1)

DECIMAL
INPUTS P OUTPUTS
OR /Reot NOTE
FUNCTION LT | RBI D c B A a b e d e f 8
[} H H L L L L H oNn [ on |oN [ ON | ON [ ON | OFF
1 H b L L L H H OFF | ON | ON | OFF | OFF | OFF { OFF
2 H % 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 b L H L H H ON |OFF [ON | ON | OFF | ON | ON
6 H X L H H L H ON |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 oN |ON [on { ON | ON [ ON | ON !
9 H ¥ H L L H H ON | ON [ON | ON | OFF | ON | ON
10 H b H L H L H OFF |OFF {OFF | ON | ON | OQFF | 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 |OoFF {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 ofFf |OFF lofFF |oFF | oFF | OFF | OFF 2
RBI H L L L L L L OFF | OFF {OFF | OFF | OFF | OFF | OFF 3
T L X b X X X H ON | Oon |ON | ON [ ON | ON ] ON 4
'L$248 FUNCTION TABLE (T2)
M
S __ weurs BiRESt OUTPUTS NOTE
FUNCTION | LT[ RBI [ D c B A a b c d e f g
0 H | H L L L L H H H R 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 Lt H
4 H [ 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| X L H H L H H L H H H H H
7 | X L H H H H H H H L L L L 1
] R xfH L L L H H H H H H H H
9 H{ X tH L L+ M H H H H H L H H
10 H| X |H L H L H i L L H H L H
1 H|l x| H L H H H L L H H L L H
12 H] x [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 xIHew ® H L H L L L H H H H
15 H | X H H H H H L L & L L L L
Bl X | X X X X X L L L L L L L L 2
RBI H Lo v L L L L L L L L L L 3
L L] x [ x X x X H H H H H H H H 4

H = high level, L = low jevel, X = irralevant
NOTES: 1, The blanking input {B1) must be open or heid at a high logic tavel whan cutput functions D through 15 are desired. The
ripple-blanking input (ﬁ) must be open ar high if blanking of a decimal zero is not desired.
2, When a low Iogic level is applied directly to the blanking inpux (EI—). all segment outputs are low regardiess of the level of any
other input.
3. Whan ripple-blanking input (RBI and inputs A, B, C, and D are at a tow level with the lamp test input high, ail segment outputs
go low and the ripple-blanking output {RBO) goes ta a low lavel (response candition).
4. When the blanking input/rippla-blanking output (BI/RBO) is open or held high and @ low is applied 1o the lamp-test input, ail

segment outputs are high,
TBI/RBO is wire-AND logic serving as blanking input (Bit and/or ripple-btaniing output (RECH.
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SN54246, SN54247, SN54LS5247,
SN74246, SN74247, SN74L5247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagram (positive logic)
'246, 7247, 718247

{13) OUTPUT
a
INPUT (7) —
YD
>
INPUT (1) | ! {12) OUTPUT
D :
! I
[r '
'NEUTL . [ {(11) OUTPUT
L [
)|
Dl
INPUT (6) _ E
D D" L {100 OUTPUT
D—L !
‘BI/RBO
BLANKING (4) (9) OUTPUT
INPUT OR e
RIPPLE-BLANKING
QUTPUT
' |
{15} OUTPUT
— f
LAMP TEST (3) —;
INPUT  ~ |
— 1
REl (3] {14} OUTPUT
RIPPLE-BLANKING H ]
INPUT

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

{iP
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SN54L5248, SN74L5248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

BLANKING

RIPPLE-BLANKING
QUTPUT

RIPPLE-BLANKING (5]
INPUT

logic diagram {positive logic}

15248
.| {13) OUTPUT
a
INPUT (7)
A
4
INPUT (T} {12} OUTPUT
8 b
4
INPUT (2} 1 E
c » ™ {11) QUTPUT
1 |+
i
4 >4
INPUT {6} _
o E | {10) oUTPUT
D ; *
L
'NPUT OR @) {9) OUT:UT
|
1 —
{15} QUTPUT
1
LAMP-TEST (3) —
INPUT —
1
(14) OUTPUT
— 9

Pin numbers shown are for

D, J. N. and W packages.

*i’
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SN54246, SN54247, SN74246, SN74247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

‘246, ‘247

‘246,

‘247

EQUIVALENT OF EACH INPUT

EXCEPT EI/RBO

Voo

FNPUT

EQUIVALENT OF BI/RBO

Vce
— b @ __
24Kkf ¢ Bk
NOM NOM
4
r
F ¥

BI/RBO
‘246, 247
TYPICAL OF QUTPUTS
aTHRUg
Veo
OUTPUT

TeExAS *?
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SN541S247, SNb4LS248, SN74LS247, SN74LS248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

'LS247, 'LS248 . ‘L5247, 'Ls248

EQUIVALENT O_F_EACH INPUT EQUIVALENT OF BI/RBO
EXCEPT B{/RBO

Veo
Vee --
Req

INPUT o -

Y
F 3

h 4
7

LT and RBI: Rgg = 20 kX NOM
A, B, C,and D: Rgy = 26 k0 NOM

‘L8247 'LS248
TYPICAL OF OUTPUTS TYPICAL CF OUTPUTS
a THRUg aTHRUg

Yee

QUTPUT

QUTPUT

TEXAS ‘?
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SN54246, SN54247, SN74246, SN74247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Ve (see Note 1}
input voltage
Current forced into any

output in the off state . . . .

Operating free-air temperature range: SN54246, SN54247
SN74246, SN74247

Storage temperature range
NOTE 1:

recommended operating conditions

Voltage values are with respect ta netwark ground terminal.

FAY
55V
1T mA

—55°C ta 125°C
. 0°C to 70°C
—65°C t0 180°C

SN54246 SN54247 SN74246 SN74247 ;
MIN NOM MAX [MIN NOM MAX | MIN NOM MAX |MIN NOM MAX unIT
Supply voitage, Ve 4.8 5 55| 4.5 5 556|475 5 5.25 {4.75 5 526 | V
Cff-state output voltage, VQ(gff) | a thru g 30 15 30 15| v
On-state output current, 10(gn) |2 thrug 40 40 40 40 | mA
High-leval output current, lgH BI/RBC —200 —200 —200 —-200 | pA
Low-level output current, g BI/RBO 8 8 =) 8 mA
Operating free-air tempearature, Ta —Bb 125 | —55 125 Qg 70 0 70| °C

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

ss otherwise noted)

PARAMETER TEST CONDITIONST MIN TYPI MAX [UNIT
ViH High-tevel input voltage 2 v
ViL Low-level input voltage 08| V
Vik Input clamp voltage Voo =MIN, = —12mA 165V Vv
_—— Voo =MIN, V=2V,
\4 High-tevel output voltage BI/RBO 24 37 \'4
OH g H g ViL=08Y. IgH = —200uA
——— Ve =MIN, Vg =2V,
VoL Low-ievel output voitage BI/RBO cc tH 0.27 a4 | v
V=08V, IgL=8mA
Voo =MAX, Vig=2V,
IQ(offy Off-state output current a thru g cc tH 250 | uA
VL =08V, Vo(off) = MAX
Ve =MIN, Vip=2V,
VO(on] On-state output voltage athrug cc H 0.3 04| VvV
VIL=0.8V, Ig[gn) =40mA
I I t ' i I Any input v MAX, V 55V 1 A
nput current at maximum input voltage o e = . =5,
' put eurr e a except BI/RBD| - CC ! m
[ High-ievel input t Any mput Voo = MAX, V=24V 40 | uA
-level input curren R = , =3,
tH 9 e except BI/RBO(  °C ' K
Any input 16
Iy Low-level input current except BI/RBC Veo = MAX, V=04V T EmA
‘BI/RBO —4
fas Short-circuit output current BI/RBO Ve = MAX -4 | mA
lce Supply current Voo = MAX, See Note 2 64 103 | mA
tFor conditions shown as MIN or MAX, use the apprapriata value specified under recormmended operating canditions.
tan typical values are 3t Voo =68V, Ta = 25°C.
NOTE 2: Igc is measured with all putputs 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
tan Turn-on time from A input Cp =15pF, Ry =120, 100 ns
toff Turn-off time from REI input See Note 3 100
ton Turn-on time from RBI input 100 ns

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

{i’
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SN54LS247, SN74L5247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

Supply voltage, Voo (seeNote 1) . . o 0 0 L L L L L L Lo L L e e e e e e FAY)
Inputvaltage . . . . . . . o L L oL e e e e e e e Y
Peak output current (ty < 1ms, duty cycle<<10%) . . . . . . . . . . . . . . . . . .. ... 200mA
Current forced into any outputintheoffstate . . . ., . . . . . . . . . . . . . . . . . . . .. 1mA
Operating free-air temperature range: SN54LS247 . . . . . . . . . . . . . . . . .. =—55°Cto125°C

SN74LS247 . . . . . . . .. .. ... ... ... 0Cw70C
Storage temperaturerange . . . . . . . .+ .« « . . . . . . . e " . . . . . .... -—85Cto180°C

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

recommended operating conditions

SNEG41 8247 SN74L8247 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voitage, Voo 4.5 5 5.5 | 4.75 5 5.25 v
Off-state output veltage, VQ(off) athrug 15 151 V
On-state output current, 10 {gn) athrug 12 241 mA
High-level output current, 1N BI/RBO —50 —50| A
Low-levei output current, lg BI/REO 1.6 3.2] mA
COperating free-air temperature, T a —b5 125 0 70| “c
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONST SN54L5247 SN74LS.247 UNIT
MIN TYPET MAX [MIN TYPT MAX
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0B8] Vv
VK Input clamp voltage Vg = MIN, Ij=—18 mA —-1.5 -1.6{ V
VoM High-level qutput voltage | BI/RBO Vee = MIN, ViH= 2V, 24 4.2 24 42 \4
Vi = VL max, lpy = =50 uA
o Vec=MIN, 11 ~16ma 025 04 025 04
VoL Low-level output valtage | BI/RBO ViH=2V, \Y
Vip = Vi max | 'OL=32mA 0.35 0.5
Io(ofep  Off-state cutput current |athrug Vec= MAX, Vi =2V, 250 2501 umA
VL =V max, Yo(aff) =158V
Veo=MIN, 1 = 12mA 025 0.4 025 04
VO(onl ©On-state cutput voltage |athrug ViH=2V, Vi
VL = V)L max 10(onl = 24 MA 0.35 0.5
Iy Input current at maximum input voitage | Voo = MAX, Vi=7V 0.1 01| mA
hH High-level input current Voo = MAX, V=27V 20 20 nA
Any input
T8 Low-level input current | except BI/BBD | Ve = MAX, Vy=04V ~0.4 —04 mA
BI/RBG —-1.2 -1.2
Short-circuit ———
Ios \/REOD Ve = MAX -0.3 ~2 |-03 —2| mA
output current
lee Supply current Voo = 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.
Yan typical values are at Voo = 5 V, Ta = 257°C.
NOTE 2: lgg is measured with all outputs open and all inputs at 4.5 V.
switching characteristics, Vo =5V, Tao =25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
toff Turn-off time from A input 100
ton Turn-on time from A input C| = 15pF, Ry =665, 00|
toff Turn-off time from f_B_I input See Note 3 100 s
tan Turn-on time from RBI input 100

NOTE 3: Load circuits and voltage wavefarms 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 TlI'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 petformed, except those mandated by government requirements.

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

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT 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 © 1998, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products 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
Tldeems 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tlassumes no liability for applications assistance or customer product design. Tl does not warrant or represent
thatany license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1998, Texas Instruments Incorporated



