MITSUBISHI LSTTLs

M74LS248P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT)

DESCRIPTION

The M74LS248P is a semiconductor integrated circuit pro-
vided with a BCD-to-7-segment decoder/driver function and
2kohm (typ) pull-up resistor outputs.

FEATURES

® Suitable for lighting 7-segment display element

R8I input and BI/RBO output for zero suppression

LT input for lamp testing

BI/RBO input for blanking all segments

NPN transistor can be externally mounted for high-
current drive.

Wide operating temperature range (T,=—20~+75°C)

APPLICATION
General purpose, for use
equipment.

in industrial and consumer

FUNCTIONAL DESCRIPTION

This IC is a version of the M74L.$247P without the output
transistors. When numbers are specified in BCD code for
BCD inputs Da, Dg, D¢ and Dy, segment outputs a~g are
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OUTPUT CIRCUIT SCHEMATIC

a —~ g Outputs

set high in accordance with those numbers. These outputs - »—o Vee
have builtsin 2k§2 pull-up resistors suited to driving 2kQ
common-cathode LEDs. High-current display elements can
be driven by connecting NPN transistors to the outputs. a—g
The ripple blanking, blanking and lamp test functions
are the same as those for the M74LS247P.
Refer to the M74LS47P for the application example.
The only difference from the M74LS48P is the con-
figuration of the 6 and 9 numerals,
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MITSUBISHI LSTTLs

M74LS248P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT)

FUNCTION TABLE ot 1)

Decimal number or function | LT RBI Dp D¢ Dg Oa 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 [ H H L H H

6 H X L H H L H H [ H H H H H

7 H X L H H H H H H H L L L L
8 H X H L [ L H H H H H H H H M

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 [ H H L H

1 H X H L H H H L [ H H L L H

12 H X H H L L H L H L L L H 2]

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 H H H H

15 H X H H H H H L L [ L L L L
Blanking X X X X X X L L L [ L L L L (2)
Ripple blanking H L [ L L L L L L L L L L L (3)
Lamp test L X X X "X X H H H H H H H H (4)

- Note 1. (1) LT is normatly kept in high.

(2)
(3)
(4)
X:

RBI is kept open or in high in case of a decimai 0 output.
When BI/RBO is low, all the segment outputs are low irrespective of the status of the other inputs.

All the segment outputs are set low and BI/RBO is set low when.RBI, Da, Dg. D¢ and Dp are set low with LT high.

When LT is low, all the segment outputs are high.
Irrelevant

CHARACTERS DISPLAYED

,|:|

DEFINITION OF SEGMENTS

b

c

Decimal 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
M | e 0 S [ ' 8 9 | C t
Character -
u | J| O 1 cC|2 -
ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C . unless otherwise noted)
Symbol Parameter Conditions Limits Unit
Voo Supply voltage ~-0.5~+7 \Y
Input BT/RBO —0.5~ Vgg \
Vi Input voltage -
. Other inputs —0.5~+15 \'
- Output B1/RBO —0.5~Vece \"
Vo Output voltage p—————————— High-level state
Other outputs —0.5~Vce v
Topr Operating free-air ambient temperature range —-20~+175 °C
Tstg Storage temperature range — 65~ +150 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75C. unless otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \"
loH High-level output current, outputs a~g VoHZ2.4V 1] —100 A
loH High-level output current, output BI/RBO| Von=2.4V 0 —50 uA
VoLs0.4V 0 2 mA
loL Low-level output current, outputs a~g
VoL s0.5V 1] 6 mA
_ VoL<0.4V 0 1.6 mA
loL Low-level output current, output BI/RBO >
VoL=s0.5V 0 3.2 mA
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MITSUBISHI LSTTLs

M74LS248P

BCD-TO-7-SEGMENT DECODER/DRIVER (ACTIVE-HIGH OUTPUT)

ELECTR'CAL CHARACTERISTICS (Ta=-—20~ +70°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions - Unit
Min Typ * Max
Vil High-level input voitage 2 v
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage Vee=4.75V, l)c= —18mA —-1.5 \'
Outputsa~ Voc=4.75V lop= —100uA .4 4.2 A
VoH High-levet output voltage uteu s—a— 9 cC IJH L 2
Output BI/RBO Vi=0.8V, Vi=2V | lon=—50uA 24 | a2 v
foH High-tevel output current Outputsa~g Vce= 4.75V V=08V, V|=2V.Vo=0.85V| —1.3 -2 mA
loL=2mA 0.2% 0.4 v
Outputsa~g
Veoc=4.75V loL=6mA 0.35 0.5 v
VoL Low-level output voltage
_ Vi=0.8V, V=2V loL=1.6mA 0.25 0.4 v
Output BI/RBO
loL=3.2mA 0.35 0.5 \'
| Hioh-level i £ tinput BI/ABO Voc=5.25V, V|=2.7V 20 uA
Igh-level input current xcept inpu
'“ grlevel input cu Veo=5.25V, Vi= 10V 01 mA
| B1/ —-1.2 mA
WL Low-leve! input current neut BI/RBO Vee=5.25V, V(=0.4V
Other inputs —-0.4 mA
los Short-circuit output current Output BI/RBO Vec=5.25V, Vg=0V -0.3 -2 mA
Ice Supply current Veoe =5.25V (Note 2) 25 38 mA
% All typical values are at Vee= BV, T,= 25°C.
Note 2. I¢c is measured with all inputs at 4.5V,
SWI TCHING CHARACTE RISTICS (Vee=5V., Ta=25C, unless otherwise noted )
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
trLH Low-to-high-level, high-to-low-level output propagation RL=4kQ 30 100 ns
tPHL time, from input D4 to outputs a~g C=15pF (Note 3) 30 100 ns
teLH Low-to-high-level, high-to-low-level output propagation RL=6kQ 40 100 ns
tPHL time, from input RBI to outputsa~f C=15pF (Note3) 45 100 ns

Note 3: Measurement circuit

INPUT Vee Vg OUTPUT
T RLI
b:
Pa but {1) The pulse generator (PG} has the following characteristics:
J PRR=1MHz, tr=6ns, ty=6ns, t,,=500ns, Vp=3Vp_p, Zo=5012
509 {2) C_ includes probe and jig capacitance

.

TIMING DIAGRAM (Reference level = 1.3V)
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' PACKAGE OUTLINES
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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