m TYPES SN54246 THRU SN54249, SN541S247 THRU SN54LS248,
MSI SN74246 THRU SN74249, SN7415247 THRU SN7413249
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

BULLETIN NO. DL-S 7612078, MARCH 1874— REVISED OCTOBER 1976

'246, '247, ‘LS247 '248, 'LS248 249, 'LS249
feature feature feature
e  Open-Collector Qutputs o  Internal Pull-Ups Eliminate e  Open-Collector Outputs
Drive indicators Directly Need for External Resistors Lamp-Test Provision
e  Lamp-Test Provision e  Lamp-Test Provision e Leading/Trailing Zero
e  Leading/Trailing Zero ®  Leading/Trailing Zero Suppression
Suppression Suppression
e Ali Circuit Types Feature Lamp intensity Modulation Capability
DRIVER QUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES
LEVEL CONFIGURATION CURRENT | VOLTAGE | DISSIPATION
SNB4246 low open-coliector 40 mA 30V 320 mW JW
SNbB4247 low open-collectar 40 mA 18V 320 mwW J W
SN54248 high 2-k§2 pull-up 6.4 mA 56V 266 mW J,W
SN54249 high open-callector 10 mA 55V 265 mW J,W
SN54LS247 low open-collector 12mA 5V 35 mW J.W
SN541.5248 high 2-kQ2 pull-up 2mA 65V 125 mW LW
SNB4L5249 high open-collector 4 mA 56V 40 mW J W
SN74246 low open-collector 40 mA 30V 320 mW LN
SN74247 low open-collector 40 mA 15V 320 mW I, N
S§N74248 high 2-k2 pull-up 6.4 mA 5.5V 265 mW 4N
SN74249 high open-collector 10 mA 585V 285 mW J.N
SN74L5247 low open-collector 24 mA 15V 3EmW J.N
SN74L5248 high 2-k2 pull-up 6 mA 55V 125 mW J.N
SN741L.5249 high open-cotlector 8 mA 55V 40 mW J,N
246, 247, "LS247 ‘248, 2489, 'LS248, L5249
{TOP VIEW) {TOP VIEW)

[
B _C LYRSORBI D A

INNUTS [ L O NeUTS

positive logic: see function tebles

description
The ‘246 through ‘248 are electrically and functionaily identical to the SN5446A/SN7446A, SN5447A/SN7447A, and
SN5448/SN7448, respectively, and have the same pin assignments as their equivalents. Also the 'LS247 and ‘L5248 are
elactrically and functionally identical to the SN54L.S47/SN74L547 and SN54LS48/SN74L.548, 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 ‘248 and 'LS249 are 16-pin versions of the 14-pin SN5449 and
SN64LS49/SN74L548, respectively. Included in the ‘249 and ‘LS249 circuits is the full functional capability for lamp
test and ripple bianking, which is not available in the ‘49 and ‘L.S49 circuits. The '46A, '47A, '48,°49, "L S47, 'L.S48,
and ‘LS48 compose the | and the O without tails and the '246 through 249 and 'LS247, '1.S248, and ’1.S249

1076

TEXAS lN NSTRUMENTS 7-351

ORPORA
POST OFFICE BOX 3012 » DALLAS, TEXAS 75222



TYPES SN54246 THRU SN54248, SN5415247 THRU SN54152489,
SN74246 THRU SN74248, SN7418247 THRU SN7418249
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description (continued)

compose the £ and the I with tails. Composition of all other characters, including display patterns for BCD inputs
above nine, is identical, The ‘246, "247, and L5247 feature active-low outputs designed for driving indicators directly,
and the '248, ‘240, 'L S248, and ' LS249 feature active-high outputs for driving lamp buffers. Al 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 contro! {(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 control the famp intensity by pulsing or to inhibit the outputs.
Inputs and outputs are entirely compatible for use with TTL or DTL 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 7ALS devices are characterized for operation from 0°C to 70°C.

3 [ il ) R W

1. b S T e e T B

,,1 |c © 1 2 3 &4 & 8 7 8 9 10 11 12 13 14 15

— NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

SEGMENT
IDENTIFICATION

"248, 247, ‘LS247
FUNCTION TABLE

DECIMAL

oR INPUTS R OUTPUTS NOTE
FUNCTION LT | RBI > c B8 A [ b c d . f ']

0 RlnAr| L t L H ON [ON |ON [ ON | ON | ON | OFF

1 Hl x| o L L H H oFfF | oN | on | ofF | oFF | oFf | OFF

2 Hl x| o L HL H on | on |orr | on | on Jorr ] on

3 ol x| o L K H H on | on {on | on |oFF Jore] on

) H | x| v w L L H off | on | on [oFrlorr [ on [ on

5 H x| v nm L w H oN |orr | on | on |oFF | on | on

6 Wl x| e w w0 H oN |orr |on | on | on | on | ON

7 W | x|t H H H 5 on | on |on |oFF | OFF |oFF | ofe|

8 W | x| H L U L H ON |ON |[ON | ON | ON [ON | ON

9 Hl x| w v Lt H H on | on [on | ON |orF ] on | on

10 H x| v v o w L H ofr |oFF JoFr | on | on |oFF | ON

1" Wl x| w L w w H off |oFr | on | on | oFfF |ofr | on

12 H | x| H H L H OFF | ON |OFF | OFF | OFF | ON | ON

13 Hlx|nr w ¢ =n H oN |ofr |oFr | on |oFF | on | on

14 H x| ® n L H off |oFf |oFr | on | on J on | on

15 H|l x| H H W = H oFf | oFf |ore | ofF | ofF |ofr | oFr

Bl x | x| x x x x L OFf |OFF |OFF | OFF | OFF |oFf | oFF| 2

RBI Wl o L L L L L ofF | oFr |oFF | oFF | oFF |oFr | OFF] 3

LT L x| x x x x H on L on lon [on|onJon]on] 4

H = high level, L = low level, X = irrelevant
NOTES: 1. Tha blanking input {Bf) must be cpen or heid at a high logic lsval when output functions O through 15 sre desired. The
ripple-blanking input (RBI} must be open or high if bianking of a decimal zero is not desired.
2, When a low logic tevel is applied directly to the blanking input (B1}, all segment outputs are off regardiess of the leve! of any other
tnput.
3. When ripple-bisnking input (RBI) and inputs A, B, C, and D sre at a low level with the lamp test input high, all segment outputs
po off and the ripple-blanking output {RBO) goes ta a low level {response condition).
4. When the blanking input/ripple bianking output (BI/RBO) is opsn or held high and a low is applied t0 the lamp-test input, ail
segment outputs sre on.
1BI/RBO is wire-AND togic serving as blanking input (Bl} and/or ripple-blanking output (RBO).
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TYPES SN54246 THRU SN54249, SN5415247 THRU SN5415243,
SN74246 THRU SN74249, SN74LS247 THRU SN74LS248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘248, ‘249, 'L5248, ‘L8249
FUNCTION TABLE
DECIMAL
OR INPUTS 8i/rBot OUTPUTS NOTE

FUNCTION|LTIRBI| P C B A a b ¢ d @ )4 f
0 H H L L L L H H H H H H H L 1
1 H X L L L H H L H H L L L L 1

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 L H H

5 H X L H L H H H L H H L H H

8 H X L H H L H H L H H H H H
7 H X L H H H H H H H L L L L 1

B H X H L L L H H H H H H H H

9 H X H L L H H H H H H L H H

10 H X H L H L H L 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 Lt
8t X X X X X X L ¢t L L L L L 2
RBI H L L L L L L L L Lt L L L L 3
LT L X X X X X H H H H H H H H 4

H = high lsvel, L = low level, X = irrelevant
NOTES: 1. The blanking Input (Bi) must bs open or heid at a high logic lsvel when output functions § through 15 are desired, The
ripple-blsnking Input (RBI) must be open or high If blanking of & decimasl zerc is not desired.
2. When a iow logic lavel is applied directly to ths blenking input (81), ali ssgment outputs ars low regardless of tha ilevel of any
other input.
3. When rippie-blanking input (RBI) and inputs A, B, C, and D are at & low tevel with the lamp test input high, all sagmaent outputs
g0 low and the ripple-blanking output (RBO) goes to a iow lsvel {response condition).
4. When the blanking input/ripple-blanking output (BI/RBO) Is open or heid high and a low is appiied to the lamp-test Input, all
ssgment cutputs are high.
tBI/RBO is wire-AND logic serving as blanking Input (B1) and/or ripple-blanking cutput (R80).

'246, '247, ‘LS247 '248, 249, 'LS248, 'L5249 -
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TYPES SN54246 THRU SN54249, SN74246 THRU SN74248
BCD-TO-SEVEN-SEGMENT. DECODERS/DRIVERS

schematics of inputs and outputs

‘248, '247, '248, 249

‘2486, "247, '248, "249

EQUIVALENT OF EACH INPUT

EQUIVALENT OF BI/RBO

EXCEPT BI/RBO
Vee
Vee —-- 324k ¢ 6k
6 kI NOM NOM: NOM
INPUT ——— - Y __
) 4
b 4 x
]
m”m
BI/RBO
‘248, ‘247 248

TYPICAL OF OUTPUTS
aTHRU g

Vee

3 r/_-—ou-rrm'

VWA

TYPICAL OF OUTPUTS
aTHRUg

Vee

:: 2k
¥ NOM

>-—OUTPUT

TYPICAL OF ALL OUTPUTS

1354

:i Vee
_{r'\ OUTPUT
| IR ‘&
3
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TYPES SN541S247 THRU SN54LS249, SN741S247 THRU SN7415249
BCD-¥O-SEVEN-SEGMENT DECODERS/DRIVERS

schematics of inpu‘s and outputs

‘L8247, 'L5248, ‘L8249

‘L8247, ‘L5248, 'LE249

EQUIVALENT OF EACH INPUT
EXCEPT BI/RBO

EQUIVALENT OF BI/RBO

Vee
Vee———¢—-- b4
3 Reg ] 20k & groxa
INPUT - NOM ¢ NOM
4 - -~
4 ¢ v
p b 4
77 b
Vesd
LT and ABL: Rgq = 20 k2 NOM aI/RBO
A, B,C.and D: Req =26 kit NOM
‘LS247 ‘L8248
TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS
s THRU g aTHRU g
—_— . 4 Vee J—
s —Vee
_ 3 32k
- 1 nom
———
pe OUTPUT
—
*ﬁ b—ouTeut
i
| SRR,
‘L8249
TYPICAL OF OUTPUTS
aTHRUg

Vee

OUTPUT
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TYPES SN54246, SNGA247, SN74246, SN74247
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

REVISED MARCH 1874

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

Supply voltage, VoC (seeNote 1) . . . . . . . .. e e e e e v
Input voltage . e e e e e e e e . 55V
Currantforcodmtoanyoutputmmaoffstate .. e e e e e e e e e e e e e e ... ImA
Operating free-air temperature range: SN54246, SN54247 e e e e e e e e e e e —55 Cto 125°C
SN74246, SN74247 N > o 7% [ )
Storage tEMPErature range . . . . . . . . « . . « s v 4 4 e s i e e e e e . ... =-85°Ctol150°C
NOTE 1: Voltage values are with respect to natwork ground terminal.
recommended operating conditions
SNBA246 SN54247 SNTA248 SN74247 T
MIN NOM MAX [MIN NOM MAX |MIN NOM MAX |MIN NOM MAX
Supply voltage, Vo 4% 5 56| 45 5 6.6 | 4.75 6 526476 6 8§28 | V
Off-state output voltage, Vo (off) | 3 thru g 30 16 30 18| Vv
Onrstate output current, iQ(on) |8 thrug 40 40 40 40 | mA
High-level output current, loH BI/RBO —200 —200 —200 —200 | uA
Low-level output current, gL Bi/RBO 8 8 8 8| mA
O ing free-air tempe e, Ta ’ —55 125 | 55 125 [ 70 0 70| °C
electrical characteristics over recommended operating free-air tamperature range (uniess otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPE MAX JUNIT
VIH High-level input voltage 2 v
ViL Low-level input voltage 08| Vv
Vi Input clamp voltage Voo =MIN, [ =—-12mA 1.5V] Vv
Vee=MIN, V=2V,
A\ High-level t vol BI/RBO 24 37 v
OH igh-level output volitage I ViL=0.8V, ioH =—2004A
Vcc=MIN, V=2V,
! } BI/RBO 0.27 K
VoL Low-level output voltage /RB VIL=08V, IoL=8mA 04| v
Voo =MAX, V)p=2V,
t 1
I0(off) Off-state output current athrug VIL=08V, Voot = MAX 260 | uA
v On-state output vol athr Veg = MAX, Vin=2V, 03 04|V
Olon) On-stats cutput voltage g VIL=08V, Ig(on) =40mA : -
Any input
i i | Vee = MAX, V=5,
k Input current at maximum input voltage excopt BI/RBO cc . V=85V 1| mA
1 High-Jevel input current Anyinput |y c=MAX, Vi=24V 40| ua
H igh-} input curren axcept BI/RBO cC » V=2
Any input 16
T8 Low-level input current except BI/RBO| Voo = MAX, V=04V 1 mA
Bi/RBO —4
1os Short-circuit output current BI/RBO Voo = MAX —4 | mA
\cc Supply current Vcg = MAX, See Note2 64  103| mA
tFor condlitions shown as MIN or MAX, use the appropriate value specified under recommended opersting conditions.
1Al typical values are st Ve =5V.Ta> 28°C.
NOTE 2: Igg is measured with all outputs open and ali inputs at 4.5 V.
switching characteristics, Vec =5 V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX |[UNIT
toff Turn-off time from A input 100 "
ton Turn-on time from A input CL=15pF, Ry =1200, 100
toff Turn-off time from RB! input See Note 3 100 s
ton Turn-on time from RBI input 100

NOTE 3: Loed circuit and voltage waveforms are shown on page 3-10; to¢f corresponds to tpy_H and 1oy, corresponds 0 tpy| -
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TYPES SN54LS247, SN74LS247

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

REVISED OCTOBER 1976

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

Supply voltage, Vci {see Note 1} .,
Input voltage

Peak output current (tw < 1 ms, duty cycle < 10%) .

Current forced into any outputin theoffstate . . . . . . . . .
Operating free-air temperature range: SNG64LS247 e e e e
SN74LS247 . . . . . ..

Storage temperature range .
NOTE 1:

recommended operating conditions

Voitage values are with respect to nnwork nround tormlnnl

7V
.7V
200 mA
. 1TmA
. _66°C to 126°C
... ... DCro70°C

—65°C to 150°C

SNBALS247 SN74L5247 UNIT
MIN NOM MAX |[MIN NOM WMAX
Supply voltage, Vo 45 & 655|476 B 626 V
Off-state output voitege, Vo off) athrug 15 18| Vv
On-state output current, IQ(gn) athrug 12 24| mA
High-level output current, 1o} BI/RBO —50 —60] WA
Low-evel output current, gy BI/RBO 1.6 321 mA
Operating free-air temperature, T ~B65 1256 0 70| °¢c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNBALS247 SN74LS247
TEST CONDITIONS UNI
PARAMETER CON 0l MIN_TYP? N T MAX T
Vid High-levet input voitage 2 2 v
ViL Low-level input voltage 0.7 08| Vv
ViK Input clamp voltage Vee = MIN, I|=—18 mA -1.56 -15] Vv
Vee = MiN, V=2V,
Vi High-tevel output vot: BI/RBO 24 42 24 42 v
OH igh-level output voitsge ViL = ViL max, lgH = —BOuA
Vee=MIN, i =16ma 025 04 025 04
Vor Low-level output voltage | BI/RBO ViH=2V, v
VL * Vi max loL=32mA 035 08
1 Off-stete output current | a thru g Ve = MAX, Vi =2V. 250 20| wa
8 u curren “
Qlott) Vi = Vi max, VQ(off} = 15V
Vee=MAX, [ o =12 ma 025 04 025 04
VO{on) On-state outputvoltage |sthrug ViH=2V, v
VL = Vi max 1Olon) = 24 mA 0.35 0.5
I input current at maximum input voitage | Voo =MAX, V=7V 0.1 0.1 mA
™) High-level input current Vco = MAX, V=27V 70 0| wA
Any input
e Low-level input current | except BI/RBO | Voo = MAX, V=04V —04 —04 mA
BI/RBO ~1.2 —1.2
ircuit
log  norvercu 8I/RBO Vee = MAX 0.3 -2 |-03 ~2| ma
output current
lce Supply current Ve = MAX, See Note 2 7 13 7 13| mA
*For conditions shown as MIN or MAX, use the appropriate value spacified under r d operating At
$AH typical values are st Vo =B V, T4 = 25°C.
NOTE 2: Ige is messured with sl outputs opan end all inputs at 4.6 V.
switching characteristics, Vec =5V, TA = 25°C
PARAMETER TESY CONDITIONS MIN TVYP MAX |[uMIT
toff Turn-off time from A input 100 -
ton Turn-on time from A input CpL=15pF, R =6685%, 100
toff Turn-off time from RBI input See Note 4 100
ns
ton Turn-on time from RBI input 100
NOTE 4: Load circult and voltage waveforms are shown on page 3-11; tygs COrresponds 10 tp |4 and ty, corresponds 10 tpyy .
TEXAS INSTRUMENTS
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TYPES SN54248, SN74248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS
REVISED MARCH 1974

absolute maximum ratings over operating free-zir temperature raﬁp (unless oﬂ\orvﬁu nbud)

Supply voltage, Vog (seeNote 1) . . . . . . . . . . . . . ... e e .2V
fnputvoltage . . . . . . . . . . L . .. .. e e e e e e e e e e e i i e e ... B85V
Operating free-air temperature range: SN54248 e e e e e e e e e e e e e ~55°C 10 125°C

SN74248 . . . . . .. . ... .......... 0Cw7C
Storagetemperature range . . . . . . . . . . . . . . . . 4 4 e s e e . .... —85Cto150°C

NOTE 1: Volitege values ars with respect to network ground terminals.

recommended operating conditions

SNB4248 SN74248 NIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 & 55|47 & 525) V
athrug —400 —400
High-level output current, |
gievsl cutpu . loH BI/RBO —200 —200] “*
athrug 64 6.4
Lowwlevel output current, | e
s oL BI/ABO 8 8 ™
Operating free-air . TA —55 12%6]. o 70} °C
electrical characteristics over recommended operating frea-air tamperature range {unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN TYPi max|umiT
ViH High-ievel input voitage 2 v
ViL Lowrlevel input voltage 08| V
VIK Input clamp voltage Vee=MIN, 1| -:12 mA -15] Vv
- 2 thru g Vecc=MIN, Vip=2V, 24 4.2
\Y High-level output volt v
OH gh-level output voltage BI/RBO Vi =08V, loy = MAX 24 37
‘ Vec=MIN, vo=085V,
] —1. —!
s utput current ethrug Input conditions as for Vom 3 2 mA
v Low-level output vol Voc = MIN. - Vi =2V, 027 oa| v
ou vol . .
oL wlevel output voltage VIL= 08V, loL = MAX
Any input
Iy input current at maximum input volitage ex':prt“:llRBO Voo =MAX, V=55V 1| mA
Any input
i =MA. =2,
LY High-level input current axcept BI/RBO Veo X, V=24V 40| pA
Any input 16
hL Low-level input current except BI/RBO| Voo = MAX, V=04V Tl ma
BI/RBO —4
los Short-circuit cutput current BI/RBO Vee = MAX —4| mA
icc Bupply current Vec = MAX, See Note 2 53 90] mA
tFor conditions shown ss MIN or MAX, use the sppropriste value specified under recommended operating conditions.
TAl typicel values are st Voo = B V, To = 26°C.
NOTE 2: Igg is messured with ail outputs open snd ail inputs at 4.5 V.
switching characteristics, Vcg =56V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
tPHL Propagation delay time, high-to-low-level output from A input 100
tpLH  Propagation delay time, low-to-high-levs! output from A input CL=15pF, Rp=1ks, 00| ™
tpML  Propegation delsy time, high-to-low-tevel output from RBI input See Note 5 100
tPLH Propagation deisy time, low-to-high-level output from RBI input 100 ne
NOTE 6: Load circuit and voltage waveforms are shown on page 3-10,
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TYPES SN540S248, SN741S248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

REVISED OCTOBER 1976

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

Supply voltage, Vo (seeNote 1) . . . . . . Y A
inputvoltage . . . . . . A
Operatmgfme-alrtemperaturerange SN54L5248 e e e e e e e e e e e e e —55 Cto 126°C

SN74LS248 . . . . . . . ... ... ....... 0Cw70°C
Storage temperature range . . e e e e i i i e e oo ... -85°Cto150°C

NOTE 1: Voltage vaiuss ars with respect to nuwork grnund terminal,

recommended operating conditions

SNE4LE248 SN74L8248 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 45 5 5.6 |4.76 5 526| Vv
athrug -100 —100
High-l )] [}
igh-level output current, IoH BIRBO ~80 50 RA
Low-lsvel output 1t athug 2 51 ma
Oow-level tput current, OL BIIRBO 16 32 m
Opersting free-sir temp , Ta —B6 125 [} 70| °C
electrical characteristics over recommended operating free-sir temperature range (unless otherwise noted)
SN54 L8248 SN741L8248
PARAMETER TEST CONDITIONS' NIT
A MIN TYPE MAX |MIN TYPT MAX |°
ViH High-level input voitage 2 2 v
ViL Low-lsvel input voltage 0.7 08| Vv
Vi input clamp voltage Ve = MIN, =18 mA -1.5 —-15| Vv
8 thru g and Voo ™ MIN, ViIH=2V,
Vi High-} | 24 42 24 42 v
OH  Highilevel outputvoltage| o, peo Vi = Vip max, loy = MAX
Vee ™ MIN, Vo=085V,
| Out th -1 -2 ~1. -2 A
o utput current athrug Input conditions as for Vo 3 1.3 m
VecmMIN, [0 =2maA 025 04 025 04
athrug ViH=2V, v
Vi = VL max |'OL=8mA 035 05
VoL Low-level output voltage Voo = MIN
cc 4 oL~ 1.8mA 026 04 026 04
BI/RBO Vig=2V, \S
ViL = Vi max | oL = 32ma 0.35 05
Input current at Any input
I Vee = MAX, V=7V 0.1 0.1
! meximum input voltage | except BI/BRO| cc ! mA
Any input
| High-levei i t Vee = MAX, V=237V 20 20
IH igh: i input curren except BI/RBO cc } BA
Any input
) oY inpd —04 —04
I Low-level input current | except BI/RBO| Voo = MAX, V=04V mA
BI/RBO -1.2 -1.2
hort-circui
log  Chortcireuit BI/RBO Vee = MAX -03 -2 |03 2| ma
output current
Icc Supply current Vee =MAX,  See Note 2 25 38 25 38 | mA
TFor conditions shown as MIN or MAX, use the sppropriste valus spscified under r oparating
$An typlcsl values ars st Voo =5 V, Tp 25°C.
NOTE 2: Igg is measured with sll outputs open and all Inputsat 4.6 V.
switching characteristics, VCcc =5 V, TA = 256°C
PARAMETER TEST CONDITIONS |MIN _TYP MAX JUNIT
tPHL Propagetion delay time, high-to-low-level output from A input CL=~16pF, R =4k, 100 s
LM Propagation delay time, low-to-high-level output from A input See Note 6 100
tPHL Propagation delay time, high-to-low-level output from RBI input Cp=16pF, R =6kQ, 100 ns
tpLy Propagation delay time, low-to-high-level output from RBI input See Note 6 100

NOTE 6: Load circult and voltage waveforms ars shown on page 3-11.
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TYPES SN54249, SN74249
BCD-TO-SEVEN-SEGMENT DECODERS/DRIWERS

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

Supply voltage, Vo (seeNote 1) . . . . . . . . . . (. . . . Lo e e e e e s e e .2V
Inputvaltage . . . . . . . . . . . . et e e e e e e e e e e e e e e e e e e ., BBY
Current forced into any outputintheoffstate . . . . . . . . . . . . . . .. ...+ .¢c.e...1mA
Operating free-air temperaturerange: SN64249 . . . . . . . . . .. . . ... ... -55°Ct0125°C
SN74249 B R Y (1
Storage temperature Frangeé . . . . . . . . . . 4 . 4+ e e 4 e e e e .. ... —B5°Cto150°C
NOTE 1: Voltags vaiues are with respect to network ground terminasl.
recommended operating conditions
SN54249 SN74249 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55| 4.76 B 528 V
High-ievel output voitage, Voi 55 56] V
High-level output current, Iy BI/RBO —200 —200] uA
athrug 10 10
Lowlevel output current, Igp BiTRBO r 3 mA
Operating frae-air temperature, T a —68§ 126 0 70| °C

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

PARAMETER TEST CONDITIONST MIN TP max|uNniT
ViH High-level input voltage 2 v
viL Low-level input voltage 08} V
Vik {nput clamp voltage Vee=MIN, h=—-12mA -15] v
Voo =MIN, Vig=2V,
\Y High-level t vol BI/RBO 24 37 \"
OH gh-levet cutput voltage ! VIL=08V, lgy=MAX
Vec=MIN, Viu=2V,
i High-levei t t th 250] pA
oH of-level output curren &g ViL=08Y, Vou=55V #
Vee=MIN, Viy=2V,
\' Low-level output vol 0.27 04| Vv
oL evel output voltage VIL=08V, loL=MAX
' Input current at maximum input vol Anvinput |y oc=MAX, vi=7V 1| mA
current at maximui ut v = . = m
! Py # ! P! tege except BI/RBO| cc !
Any i t
LITT} High-level input current “Z;:p;'mao Voo =MAX, V=24V 40| uA
Any input 18
[ITR Low-level input current except BI/RBO| Voc = MAX, Vy=04V | mAa
Bi/RBO -4
los Short-circuit output current BI/RBO Voo = MAX —4| mA
lce Supply current Ve = MAX, See Note 2 63 90| mA
tFor conditions shown as MIN or MAX, use the sppropriate value specified undar recommaended operating conditions,
XA typicel values are st Ve = 5 V, T = 26°C.
NOTE 2: I is measured with all outputs open and sil inputs at 4.5 V.
switching characteristics, Vec =5V, TA=25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT
tPHL Propagation delay time, high-to-low-level output from A input 100 s
PLH Propagation delsy time, low-to-high-level output from A input CL=15pF, Ry =667, 100
tPHL Propagstion delay time, high-to-low-fevel output from RBI input Sge Note 5 100 s
LH Propagstion delay time, low-to-high-level output from RB1 input 100

NOTE 5: Load circuit and voltage waveforms are shown on page 3-10.
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TYPES SN541S249, SN74iS249
BCD-TO- SEVEN-SEGMENT DECODERS/DRIVERS

REVISED OCTOBER 1978

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

Supply voitage, Vo (see Note 1}
Input voltage . .

Current forced into any output in the offstate

Operating free-air temperature range: SN54LS24§

Storage temperature range

SN74L5249

Voltage values are with respect to natwork uround terminal.

tAY;
7V
e e e . ITmA
—550t0125°C
. . 0°Ct70°C
—65°C to 150°C

NOTE 1:
recommended operating conditions
SN54LS248 SN741.8249 UNIT
MIN NOM MAX |[MIN NOM MAX
Supply voltage, VCo 45 5 5.6 |4.75 5 525) V
High-level output voitege, Vou athrug 55 56| V
High-level output current, lgy 81/RBO —50 =50 | kA
Low-level t current, | athiug 4 8 A
ou cu ,
owlevel outpu oL BI/RBO 1.6 32| ™
Operating free-air temperature, Ta -56 126 0 70| °C
electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)
SNE4LE248 SN74L8248
PARAMETER TEST CONDITIONS? 1)
MIN TYPE MAX [MIN TYPE MAX | N
ViH High-levei input voltage 2 2 \'
ViL Low-level input voltage 0.7 08| V
ViK Input clamp voitage Ve = MIN, 11 = —18 mA -~1.5 ~15{ Vv
i Ve =MIN, ViIH=2V,
Vi High-level output BI/RBO 24 42 4 .
OH igh- output voltage ViL = Vi max, lgy = —50 uA 2 4.2 v
i Vee = MIN, ViH=2V,
i High-levet output t] a th
OH igh-levet output current| a thru g VIL = Vi max, Vou = 55V 250 250 | pA
Vee=MIN, [ =16mA 025 04 026 04
BI/RBO Viu=2V, v
oL = 3.2 mA 035 05
ViL = Vi max
VoL Lowrlevel output valtage Ver = WIN
cC g IoL=4mA 0.25 0.4 0.25 0.4
athrug ViH=2V, v
ViL = Vi mex | 'OL=8mA 035 05 -
Input current at Any input
I Voo = MAX, Vi=7V .
! maximum input voitage | except BI/RBO cc ! 0.1 01| mA
1 High-level i t t Any input Vi MAX V=27V 20 20 A
| n| T = = 4.
H ig input curren except BI/RBO | YCC g | .
Any input
) v inpu 04 —0.4
LTH Low-fevel input current | except BI/RBO | Voo = MAX, V=04V mA
BI/RBO -1.2 -1.2
Shaort-circuit
lgs BI/RBO Vee = MAX -0.3 -2 |03 -2| ma
output current
icc Supply current Vee = MAX, Ses Note 2 8 15 8 15| mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommanded operating conditions.

FAN typical values are st Voo = 6 V, Ty = 25°C.

NOTE 2: Icg is measured with all outputs open and inputsat 4.5 V.

switching characteristics, Ve =5V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
tPHL Propagation delay time, high-to-low-level output from A input CL=15pF, R =2k, 100 s
tPLH Propegation delay time, fow-to-high-level output from A input See Note 6 100
tpHL  Propagation delay time, high-ta-low-level output from RBI input CL=16pF, Ry =6k, 100 ns
tPLH Propagation delay time, low-to-high-level output from RBI input See Note 6 100
NOTE 6: Load circuit and voltage waveforms are shown on page 3-11.
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