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SN54246, SN54247, SN54LS247, SN54LS248
SN74246, SN74247, SN74L5247, SN74LS248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

MARCH 1874 —REVISED MARCH 1988

‘246, ‘247, 'Ls247
feature

® Open-Collector Qutputs Drive indicators

Directly

® Lamp-Test Provision

Leading/Trailing Zero Suppression

'LS248
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
SNbB4246 low open-coliector 40 mA 30V 320 mw LW
SN54247 low open-collector 40 mA 15 V 320 mW J,W
SMNB4LS247 low open-collectar 12 mA 15 V 35 mw J.wW
SN54L5248 high 2-k@ puli-up 2 mA 5.6 V 125 mw J.w
SN74246 low open-collector 40 mA 30V 320 mwW J.N
SN74247 low open-collector 40 mA 15V 320 mW J.N
SN74L5247 low apen-caliector 24 mA 15V 35 mwW J.N
SN74L8248 high 2-kQ2 pull-up B mA 5.6V 1256 mw J N
SN54246, SN54247 . ., J PACKAGE

SN541.5247 THRU SN54LS248

...J OR W PACKAGE

SN74246, SN74247 . . . N PACKAGE
SN74LS247, SN74L5248 . .. D OR N PACKAGE

{TOP VIEW)
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8

15[ 1f
14g
13[Ja
12[Jb
11e
10[]d
g[]e

1EDVCC

SN54LS247, SN54LS5248 . . . FK PACKAGE
{TOP VIEW]} .
Q
QO
Lo ZE >

32 12019

9 10111213

o0 T
Z Z

NC - No internal connection

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

standard warranty. Production processing does not

necessarify include testing of al! parameaters.
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SN54246, SN54247, SNb4LS247, SNE4LS248
SN74246, SN74247, SN74LS247, SN74L5248
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 SNS4LS47/SN74L547 and
SN54LS48/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 twgo indicator
fonts. The ‘4BA, '47A, 'LS47, and 'LS48 compose the & and the  without tails and the "246, ‘247,
'LS247, and 'LS248 compose the & and the T with tails. Composition of all other characters, including
display patterns for BCD inputs above nine, is identical. The "246, ‘247, and 'LS247 feature active-low
outputs designed for driving indicators directly, and the 'LS248 features active-high autputs for driving
larmp 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
unigue symbols 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 BI/RBO node is at a high level.
All types contain an overriding blanking input (Bl) which can be used to cantrol 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 —~85°C to 125°C; Series 74 and Series 74LS devices are characterized for operation from 0°C to 70 °C.

1 | i 1

=

g1

[ S - I

. |(: o 1 2z 3 4 5 6 7 8 9 10 11 12 13 14 15
. NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
logic symbolst
'246, '247, 'LS247 ‘L5248
BIN/7-SEG [> BIN/7.SEG
— (4 m] 4 12]
BIIHBO—.-..ﬁ =1 I/R Oﬁﬁ =1
& <
— N
BT A5l e & G21 5i -2 & QG21
-— — (3}
o {3 LT
CT=0 CT=0
V20 a o213, V2o a 20216 13)_,
A : b 2021 S (12 4 L ] b 2021¢)L 12 _,
" ¢ 20210 A o 1 ¢ 2021011
3( , 2 d 202100 00 8 2) 2 a 20210f 10 4
c iz [ a e 20210 19 c 1 e 20216 1,
plel E t 0ok (8 p {8 8 t 0219 asi
9 20210k {14 g 3 20215 {14) g

T These 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, SNb4LS247, SNb4LS248
SN74246, SN74247, SN74L8247, SN74L.5248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

'246. ‘247, ‘L8247 FUNCTION TABLE {T1)

DECIMAL
INPUTS —_ OUTPUTS
OR 1/Reot NOTE
FUNCTION LT | RBI D c B A a b e d e f 8
[} 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 ® 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
a8 H X L H H L H ON QOFfF ON [o])} 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 ® 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
Bl x X x X X X L QOFF | OFF IOFF | OFF | OFF | OFF | OFF 2
RBI H L L L L L L OFF | OFF {OFF | OFF | OFF | OFF | OFF 3
T L X x X X X H ON | ON |ON | ON | ON | ON | ON 4
‘L5248 FUNCTION TABLE (T2)
M
DE%'RA" _ INPUTS Bi/REGT OUTPUTS NOTE
FUNCTION |[LT[RBI| D © B A a b ¢ d e § 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 Lt 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
] H] x fH L C H H H H H © H H
9 H |l X H L L H H H H H H L H H
10 H | X H L H L H i 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
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
Bl H L|lL L 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 fevel, L = low jevel, X = irralevant
NOTES: 1, The blanking input (B1) must be open or held at a high iogic tevel whan output functions O through 15 are desired. The
ripple-blanking input (RBI1) must be open or high if blanking of a decimal zero is not desired.
2. When a low logic ievel is applied directly to the blanking inpux (EI—). all segment outputs are low regardiess of the lavel of any
ather input,
3. When ripple-blanking input (ABI) and inputs A, B, C, and D are at a tow level with the lamp test input high, all segment ouiputs
ge low and the ripple-blanking putput {RBQ) goes ta a low lavel (response condition),
4. When the blanking input/rippia-blanking output (BWRBO) is open or held high and a low is applied 10 the lamp-test input, ail

sagment outpuls are high.
TBI/RBO is wire-AND logic serving as blanking input (BI} and/or ripple-bianking output (RBO}.
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SN54246, SN54247, SN54LS5247,
SN74246, SN74247, SN74L5247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagram (positive logic)

‘246, "247,"L8247

(13} OUTPUT
a
INPUT (7) —
D
”
INPUT (1) | i 12} OUTPUT
s T > "
L
I:Dc '
'NZUTL - > {11) OUTPUT
[ ‘L I c
i esiaill
INPUT (6) _ E
D [>o [ E (10} ouTPUT
d
]|
‘BI/RBO
BLANKING (a) (9) OUTPUT
INPUT OR e
RIPPLE-BLANKING
QUTPUT
! ]
{15) OUTPUT
- f
LAMP TEST (3) —
INPUT
— 1
REl (5} |' {14} OUTPUT
RIPPLE-BLANKING —— H g
INPUT

Fin numbers shown are for D, J. N, and W packages.
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SN54L5248, SN74L5248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

logic diagram (positive lagic}

INPUT (7)
A

iNPUT (T}
B8

INPUT (2}
Cc

INPUT {6)

‘15248

Ll

Bl

a}

BLANKING
INPUT OR (4)
RIPPLE-BLANKING
QUTPUT

LAMP-TEST (3}
INPUT

RIPPLE-BLANKING (5)

INPUT

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

{13} OUTPUT
a

(12) QUTPUT
b

{11) OUTPUT
C

{10) OUTPUT
d

{9} OUTPUT
L]

{15} QUTPUT
f

(14) QUTPUT
9
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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

FNPUT

EQUIVALENT OF BI/RBO

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

BI/ARBO
‘246, 247
TYPICAL OF QUTPUTS
aTHRU g
Vee
QUTRUT
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SN54LS247, SN54LS248, SN74LS247, SN74L5248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inputs and outputs

'LS247, 'LS248 . ‘L5247, 'Ls248

EQUIVALENT OF EACH INPUT EQUIVALENT OF BI/RBO
EXCEFT B{/RBO

Veo

Veo -
Rag
INFUT 4 -—
* h 4
b 4
77
LT and RBI: Rgg =20 k2 NOM

A,B,C,and D Rgg = 26k NOM

L8247 ‘LS248
TYPICAL OF OUTPUTS TYPICAL CF QUTPUTS
aTHRU g aTHRU g

Yee

QUTPUT

QUTPUT
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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, Vg (see Note T}
input voltage

Current forced into any output in the off state
Operating free-air temperature range: SN54248, SN54247
SN74246, SN74247

Storage temperature range
NOTE 1:

recommended operating conditions

Voltage values are with respect ta netwark grouna terminal.

FAY
55V
1T mA

—55 Cto 125°C

0°Cto 70°C

—65°C to 180°C

SN54246 SN54247 SN74246 SN74247 UNIT
MIN NOM MAX [MIN NOM MAX | MIN NOM MAX {MIN NOM MAX
Supply voitage, Ve 4.5 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
QOn-state output current, 10(gn) | athrug 40 40 40 40 | mA
High-lavel output current, lgy BI/RBC —200 —200 —200 —-200 | pA
Low-level output current, g BI/RBO 8 8 8 8| mA
Operating free-air tempearature, T —Bb 125 | —55 125 Qg 70 0 70| °C
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX [UNIT
ViH High-tevel input voltage 2 v
ViL Low-level input voltage 08| Vv
Vik Input clamp voltage Veg =MIN, 1= —12mA TEV| Vv
VOoH High-level output voltage BI/RBO ::::S:UM;:I’: :Iol: ; i;r(;n uA 24 37 A
—r —— Vec = MIN, Vg =2V,
VoL Low-ievel cutput voitage BI/RBO 0.27 04| v
V=08V, IgL=8mA
IQ(offy Off-state output current a thru g Vog = MAX, ViH =2V, 250 | uA
VL =08V, Vo(off) = MAX
VO(on] On-state output voltage athrug Vec = MIN, Vi =2V, 0.3 04| Vv
VIL=0.8V, Ig[gn) =40mA
. Any input
Iy Input current at maximum input voltage —_—— | Voo = MAX, =55V 1] mA
except BI/RBO
. . Any input
ItH High-level input current except BI/REG Veop = MAX, V=24V 40 | uA
Any input
Iy Low-level input current except BI/RBC Ve = MAXK, =04V —1e mA
EBI/RBO -4
fos Short-circuit output current BI/RBO Ve = MAX -4 | mA
lee 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 =86V, 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 =1200, 100 ns
toff Turn-off time from REI 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.

1Em&5‘?
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SN54LS247, SN74L5247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

absotute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 1)

Input voltage
Peak output current (

tw < 1 ms, duty cycle < 10%)

Current forced into any output in the off state
Operating free-air temperature range: SN54L.5247
SN741.5247

Storage temperature range

NOTE ¥: \Voltage valuas are with respect ta network ground tarminal.

recommended operating conditions

rAY]
A AV

200 mA

Lo 1TmA
—55°C to 125°C

. 0°C to 70°C
—B65°C to 150°C

SN541.8247 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 valtage, V(O (aff) athrug 15 15 v
On-state output current, 10 {on) athrug 12 241 mA
High-level output current, IoH BI/RBO —50 —50 | pA
Low-level output current, lgL BI/REO 1.6 3.2| mA
Operating free-air temperature, Ty —b5 125 0 70| “c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L5247 SN741.5247
PARAMETER TEST CONDITIONST - UNIT
MIN TYPE MAX [MIN TYPT MAX
VIH High-level input voltage 2 2 A
ViL Lowvv-ievel input voltage 0.7 08! Vv
VK Input clamp voltage Vg = MIN, I} =—18 mA —-1.5 —-1.5y V¥
—_— Vee = MIN, VIH=2V,
VoM  High-evel output voltage | B1/RBO cc IH 24 a2 24 42 v
Vi = VL max, loy = —B0 uA
_ Vee =MIN, g —16ma 025 04 025 04
VoL Low-level output valtage | BIfRBO VIH=2V, v
Vyp = VL max lgL = 3.2 mA 0.35 0.5
Voo = MAX, V|p=2V,
Io(ofe)  Off-state cutput current |athrug ce IH 250 250 umA
VL= V) max, Ygoff) =18V
VEC=MIN, 1o = 12mA 025 0.4 025 04
V@O{onl On-state output voltage [athrug ViH=2V, )
Vi = V)L max 10(on) = 24 MA 0.35 0.5
[ Input current at maximum input voltage | Voo = MAX, Vy=7V 0.1 01| mA
hH High-level input current Voo = MAX, Vy=27V 20 20 nA
Any input
N ~0.4 —0.4
T8 Low-level input current | except BI/RBD | Voo = MAX, Vy=04V mA
BI/RBO —1.2 —1.2
Short-circuit ———
los BI/RBO Vg = MAX -0.3 -2 |~-03 -2 | mA
output current
lee 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 aperating conditions.
tan typical values are at Vo = B V, Ta = 25°C.
NOTE 2: Igg is measured with all outpurts open and all inputs at 4.5 V.
switching characteristics, Ve =5V, TA =25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX |[UNIT
toff Turn-off time from A input 100
ns
ton Turn-an time from A input C| = 15pF, Ry =665, 100
taff Turn-off time from RE| input See Note 3 100
— n
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 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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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) 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.

TI 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
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.

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 TI PRODUCTS 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.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any 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 [0 1998, Texas Instruments Incorporated
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