H D 74L s 249 @BCD-to-Seven-Segment Decoders/Drivers (with open collector outputs)

The HD74L.S249 is 16-pin versions of the HD741L.S49, respec-
tively. Included in the HD74LS249 circuits is the full func-
tional capability for lamp test and ripple blanking, which is
not available in the HD74LS circuits. The HD741L.S49 com-
poses the ,’:, and E,’without tails and the HD74LS249 com-
poses the E and L:’with tails. Composition of all other char-
acters, including display patterns for BCD inputs above nine, is
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identical. The HD74LS249 features active-low outputs de- &?‘P“'EL' TE N E].
signed for driving indicators directly. All of the circuits have RB E :'B'l““’ ‘: IZ]" —
full ripple-blanking input/output controls and a lamp test ‘“‘f"' J—u 4
input. Segment identification and resultant displays are shown DE_J—‘A 1 E]"
below. Display patterns for BCD input counts above 9 are fnputs ,‘E E"
unique symbols to authenticate input conditions. This circuit - !
incorporates automatic leading and/or trailing-edge zero-blank- (‘\DE Z' ‘)
ing control {RBI and RBO). (Top View)
Lamp test (LT) of this type may be performed at any time
when the BI/RBO node is at a high level. This type contains an
overriding bianking input (BI) which can be used to control
the lamp intensity be pulsing or to inhibit the outputs. EBLOCK DIAGRAM
WABSOLUTE MAXIMUM RATINGS -
A
Item Sym bo) Ratings Unit
Supply voltage Vce 7.0 v . 8 0o— b
Input voltage Vin 7.0 \ pus ¢ oI .
Qutput current (off-state)| lowsp 1 mA IO
Operating temperature range Topr —20~-+75 C [ o ‘ _—
Storage temperature range Tus —65~ +150 ’C 8180 e
Blanking Input or 4 .
Ripple-Blanking
Output
i
Lamp-Test
Input o—
RRI [ i
Ripple-Blanking
Input
BRECOMMENDED OPERATING CONDITIONS
Item Symbol min typ max Unit
Output voltage a~g Vo - - 5.5 Vv
BI/RBO Jon — - —50 uA
Output current a~-g i - — 8
BI/RBO ot - = 32 mA
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HD74LS249

EFUNCTION TABLE

Decimal or Inputs Qutputs
Function LT RBI D C B A BI/RBO a b c d e f g Note
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 L 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 H X L H H H H H H H L L L L 1
8 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 L L
BI X X X X X X L L L L L L L L 2
RBI H L L L L L 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

Notes: 1, The blanking input (BI) must be open or held at a high

logic level when output fi

0t

gh 15 are desired

2. When a low logic level is applied directly to bianking input
(BI), all segment outputs are low regardless of the level 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, all segment
outputs go low and the ripple-blanking output (RBO) goes
to a low level (response condition).

4. When a blanking input/ripple blanking output (BI/RBO) is
open or heid high and a low is applied to the lamp-test in-
put, all segment outputs are high.

EMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - \4
Input voltage
Vi - - 0.8 A%
Qutput voltage BI/RBO Vou Vee=4.75V, Vig=2V, Vi.=0.8V, Ion=-50uA 2.4 - - v
Output current a~g Ion Vee=4.75V, Vie=2V, Vie=0.8Y, Von=5.5V - - 250 ul
Jor=1.6mA - - 0.4
BI/RBO Vec=4.75V, Vig=2V, Vi.=0.8V
IoL=3.2mA - - 0.5
Output voltage Vor v
IoL=4mA = - 0.4
a~g Vee=4.75V, Vir=2V, ViL=0.8V
ToL=8mA - - 0.5
except BI/RBO Iis Vee=5.25V, Vi=2.7V - - 20 A
except BI/RBO - - —0.4
Input current In Vee=5.25V, Vi=0.4V mA
BI/RBO - - —-1.2
except BI/RBO I Vcc=5.25V, Vi=7V - - 0.1 mA
fu';‘;‘;,','f:::::n BI/RBO Ios Vcc=5.25V -0.3 - -2 mA
Supply current™* Icc Vec=5.25V - 8 15 mA
Input clamp voltage Vi Vec=4.75V, IIn=—18mA - - -1.5 v
* Vee=5Y, Ta=25°C
** Joc is measured with all outputs open and all inputs at 4.5V
n
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HD74LS249

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Input Test Conditions min typ max Unit
tPLy CL=15pF - - 100
A : - ns
i . tPHL R.=2kQ - - 100
Propagation delay time
tPLH CL=15pF - - 100
RBI ns
tPHL RL=6kQ - - 100
ETESTING METHOD
1) Test Circuit Waveform
Vee yin T
g — o
X R v
Inpu 1.3V L3v.
R $n. et _._jlo% mxi._________ ov
. Output " "y
== I ¥ : "
¥ < T > \
PG. ) £ 10 4 ] In-phase Output 1.3V 1.3V
Zout =500 & L ——" =Ci B Vor
3 RBI It o ,IE w trir
- & LU o Vor
p. Qut-of-phase Output 1.3V 13

Vor

2) Testing Table

lom Tnputs Outputs Notes) 1. clil::! ;::e-s :)%”éllSns, tTHL<6ns, PRR=1MHz,
RBIID|C|B|A|a|b|cjd]|e]|f g 2. Cr includes probe and jig capacitance.
4.SVIGNDIGND|GND| IN (OUT| - OUT|OUT|OUT
teew  |4.5V|GND|GND[4.5V| IN | - | - |OUT| - [OUT| - | -
tpuL  |4.5VIGND|4.5V|4.5V| IN | - lOUT| - [OUT[OUT|OUT|OUT
IN |GND|GND|GND|GND;OUT|OUT |OUT|OUT|OUT|OUT| -
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PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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PACKAGING INFORMATIONS

T-90-20

RCerdip
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