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M74HC4543P/FP/DP

LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS

MITSUBISHI HIGH SPEED CMOS

DESCRIPTION

The M74HC4543 is a semiconductor integrated circuit con-
sisting of a seven-segment BCD decoder/driver, enable to
drive liquid-crystal displays.

FEATURES

® Contained latch for BCD input

® Blanking input

® High-speed: 45ns typ. (C_=15pF, Voe=5V)

® Low power dissipation: 204 W/package, max
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vcg, min (Vec=4.5V, 6V)
Wide operating voltage range: Vgc=2~6V

® Wide operating temperature range: Ta=—40~+85C

APPLICATION
General purpose, for use in industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

When BCD code is applied to BCD (binary coded decimal)
inputs A through D, the corresponding segment outputs a
through g will become high. When each output is con-
nected to a seven-segment display device, numeric char-
acters are displayed as shown in the displayed character
table.

When latch enable input LE changes from high-level to
low-level, the signals existing immediately prior to the
change at A through D will be stored in the latch. When
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blanking input B1 is high, a~ g will become low irrespec-
tive of A through D, and display will be put out.

When phase input Ph is high, outputs a through g will be
changed. To drive a liquid-crystal display device, the com-
mon square wave signal must be applied to Ph and the
common backplane of display device. (See Application
Example.) To drive other display devices, Ph must be set to
low or high, and additional components must be connected
to the segment outputs to increase the drive current.
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MITSUBISHI HIGH SPEED CMOS

M74HC4543P/FP/DP

BCD-TO SEVEN-SEGMENT
LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS

FUNCTION TABLE (note 1)

Inputs Qutputs
Decimal value of function |  LE Ph | B . D ! ¢ B A | a ]l b c I 4 e f g
0 H L | L L L L L H H H H H H L
1 H L L L L L H L H H L L L L
| 2 H L L L L H L H H L H H L H
3 H L L L L H H H H H H . L L H
4 H L L L H L L L H H L L H H
5 | H L L L . H L H H L H | H L H | H
6 H L | L L i H H L H L H H H H H
7 H L [ L L H H H H H H L L L L
8 H L L H L L L H H H H | H ) H H
9 ki L L H L L H H H H H . L | H H
10 H L L H L H L L L L L L L L
B! H L L H L H H L L L L L L L
12 H L L H H L L L L L L L : L L
13 H L L H H L H L L L L . L L L
14 H L L H H H L L L L L | L ! L L
15 H L L H H H H L L L L L L L
Latch L L L X X X X a°® b° c® - T g°
Blanking X L H X x x | x Lo,obou e e e ]
DITTO T H T | T The output levels shown above are inverted.
Note 1 ! X < Irrelevant
a’~g° : Output state of a~g when latch enable pulse is applied. Definitions of character segments a
T : Same combination as above 'I—Ib
—
]
d
DISPLAYED CHARACTERS
Decimat value 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Displayed r" 1 -I —' 1 ‘. '_ _' CI Cl
character (] 1 C 0 ] 3 0 ] (]} | ‘
ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, unless otherwise noted)

Symbot Parameter Conditions Ratings Unit
Vee Supply voltage —0.56~+47.0 v
vV, Input voltage —0.5~Vge+0.5 LV
Vo Output voltage —0.5~Vc+0.5 Vv

v <oV —20
Ik Input protection diode current V> Voo 20 mA
Vo < 0V —20

lox Output parasitic diode current Vo> Voo 20 mA
lo Output current per output pin +25 mA
lcc Supply/GND current Vee, GND _ +50 mA
Pd Power dissipation (Note 2) ; 500 . mwW
Tstg Storage temperature range ‘ —65~+4-150 i C

Note 2 | M74HC4543FP, T3 = —40~+70C and Ty = 70~85C are derated at —6mwW/C.
M74HC4543DP, Tg = —40~+50C and T3 = 50~85C are derated at —5mwW/C.

MITSUBISHI
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BCD-TO SEVEN-SEGMENT
LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS

MITSUBISHI HIGH SPEED CMOS

M74HC4543P/FP/DP

RECOMMENDED OPERATING CONDITIONS (15 = —40~+85¢C)

Limits [
Symbol Parameter in Tvp Max Unit
Veo Supply voltage 2 6 \%
V, Input voltage 0 Vece A\
Vo Output voitage B o] Vee \Y
Topr Operating temperature range —40 +85 C
[Vee=2.0v 0 1000 |
tr, tf Input risetime, falltime ' Vec =4.5V 0 | 500 f ns
Voo = 6.0V 0 1 400 |
ELECTRICAL CHARACTERISTICS
{ Limits
Symbol Parameter i Test conditions 25C —40~+85C Unit
Vel | Min [ Typ Max Min Max
Vo =0.1V, Vee—0.1V 2.0 5 -5
Vin High-level input voltage lo = 20xA 4.5 3.15 3.15 v
6.0 4.2 4.2
Vo = 0.1V, Vee—0.1V 2.0 0-5 . 05
Vie Low-leve! input voltage Hol = 20uA 4.5 1.35 1.35 v
6.0 1.8 1.8
fon = —20uA 2.0 1.9 | 1.9
lon = —20¢A 4.5 4.4 ; 4.4
Vou High-level output voltage Vi= Vi, ViL low = —20uA 6.0 59 5.9 v
low = —0.4mA 4.5 3.98 3.84
lon = —0.52mA 6.0 5.48 5.34
low = 20uA 2.0 ! 0.1 0.1
lou = 20uA 4.5 0.1 0.1
Voo Low-level output voitage Vi= Vi, ViL loo = 20uA 6.0 0.1 0.1 \"
lo. = 0.4mA 4.5 0.26 0.33
lor = 0.52mA ' 6.0 0.26 0.33
(I High-level input current V=6V L 6.0 0.1 1.0 A
I Low-level input current Vi =0V 6.0 —0.1 —1.0 HA
lec Quiescent supply current V| = Vgg, GND, lo=0uA 6.0 4.0 40.0 uA
SWITCHING CHARACTERISTICS (vee =5v, Ta= 25C)
Symbol Parameter Test conditions Limits Unit
Min Typ ] Max
trin Low-level to high-level and high-level to low-level 10 ns
truL output transition time 10 ns
teLn Low-level to high-I | and high-| | to tow-| 1 66 ns
tonL output propagation time (A~D — a~g) 66 ns
teLn Low-level to hig.h—leflel an:ihigh-level to tow-level C. = 15pF (Note 4) 66 ns
thrL output propagation time (LE — a~g) 66 ns
teLn Low-level to high-level and high-level to low-level 41 ns
tpuL output propagation time (Bl — a~g) 41 ns
teLn Low-level to high-level and high-level to low-level 30 ns
tene output propagation time (Ph — a~g) 30 ns
MITSUBISHI 2—t67
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MITSUBISHI HIGH SPEED CMOS

M74HC4543P/FP/DP

BCD-TO SEVEN-SEGMENT
LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS

SWITCHING CHARACTERISTICS (Ve =2~6V, To = —40~+85C)

Limits

Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
2.0 75 95

trim Low-level to high-level and 4.5 15 19 ns
high-level to low-level 6.0 13 16
2.0 75 95

tral output transition time 4.5 15 ! 19 ns
6.0 13 L1
2.0 385 L 480

toLn Low-level to high-level and 4.5 77 96 ns
high-level to low-level 6.0 66 | 82
output propagation time 2.0 385 " 480

teno (A~D — a~g) 4.5 77 96 ns
CL = 50pF (Note 4) 6.0 €6 82
2.0 385 480

teLh Low-level to high-level and 4.5 77 96 ns
high-level to low-level 6.0 66 82
output propagation time 2.0 i 385 480

tenL (LE — a~g) 4.5 77 96 ns
6.0 66 82
2.0 240 300

teLu Low-level to high-level and 4.5 48 60 ns
high-level to low-level 6.0 41 51
output propagation time 2.0 240 300

tenL (Bl — a~g) 4.5 48 60 ns
‘ 6.0 41 51
2.0 175 220

teLn Low-level to high-leve! and 4.5 35 44 ns
high-level to low-level 6.0 30 37
output propagation time 2.0 175 220

tenL (Ph — a~g) 4.5 35 44 ns
6.0 30 37

C, Input capacitance 10 10 pF

Cpp Power dissipation capacitance (Note 3) pF

Note 3 ! Cgpis the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cep * Voc? * fitlce * Vec

TIMING REQUIREMENTS (Voo =2~6v. Ta = —40~+85¢)

Limits
Symbol Parameter Test conditions 25C —40~+485C Unit
VeelV) Min Typ Max Min Max
2.0 75 95
tw LE pulse width 4.5 15 19 | ns
6.0 13 16
A~D setup time with 2.0 & 9
tsu respect to LE 4.5 15 19 ns
6.0 13 16
) ) 2.0 0 0
S i v | o o .
6.0 0 J 0 |
MITSUBISHI
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MITSUBISHI HIGH SPEED CMOS

M74HC4543P/FP/DP

BCD-TO SEVEN-SEGMENT
LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS

Note 4 : Test Circuit

INPUT Vee OUTPUT
PG DUT
500

TIMING DIAGRAM

im

|
C. characteristics (10%~90%): t; = 6ns, t; = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

1)The pulse generator (PG) has the following
)

GND

[ x Vee
Ph 7 50% 50%
GND GND
tenL LK
——

VOH

a~g (INVERSE PHASE 50% 50%

OUTPUT)

Vou

trac trin teLn tPH'—,.‘ %
Vou

a~g (STANDARD PHASE . 02

OUTPUT) 50% 50%
Voo

APPLICATION EXAMPLE
LIQUID-CRYSTAL DISPLAY DRIVER
ID-CRYST
OUTPUT LIQUID-CRYSTAL DISPLAY
M74HC4543 Segments
4
l —_——
Ph ﬂZL— — — — Common Backplane
O SQUARE WAVE INPUT (/1)
MITSUBISHI 27— 669
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MITSUBISHI {DGTL LOGICY 910 » [ b249s27 0012849 9 B

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES

6249827 MITSUBISHI (DGTL LOGIC) 910 12848 D 1-40-20
TYPE 14P4 14-PIN MOLDED PLASTIC DIP Dimension in mm
19402 .
|

s N s 8 s I e B s B

O
6.3+0.15

| SN [ Wi g S g sma gy mmmt gy == |

. 762403 |
4.smax ]/
0.5MIN |3MIN 0.27+0:07
v ! R N
l 0.5:+0,1
>l 2.54+0.25 15584 7.6~10
TYPE 16P4 16-PIN MOLDED PLASTIC DIP Dimension in mm

+0.5
- 19 022
In e B e B cvemn B s B e B s |
o
[~
O 5
<
0|
T T 7 T O d
7.62+0.3
g T Joou {o—
! ‘ 0.5MIN [3MIN . 0.2710.07
) O 0,05
o3 2,564£0.25 0.5+0.1
. +0.3
101 - 1.5254 . 7.6-10
MITSUBISHI =51
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MITSUBISHI {DGTL LOGICYH 91D D IL&HHBE? 0012850 § l—

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
910 12850 D TZqQ. 4

6249827 MITSUBISHI (DGTL LOGIC)

i

Dimension in mm |.

- TYPE 20P4° 20-PIN MOLDED PLASTIC DIP

24105

[ —0.2 -
I::LJ"']HI"‘II_II_II_II"'IH _l

o

@) N

oy

)
Lt L T T T T T T

4.5MAX

0.5MIN |3IMIN

TYPE 24P4D 24-PIN MOLDED PLASTIC DIP

Dimension in mm

o 2.9 .
rhr‘!rﬂr‘ﬂrll_\ﬁrﬂml_l%
B
O O J
0|
l—ll—luL_[l—..ll—ll_ll__lul—.l
7.62+0.3
T 000000 )

T

2.54+0.25

i

+0.07
0.5MIN [3MIN 0.27_0.05

1.53+0.3 7.6~10

2933 6~-02
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MITSUBISHI {DGTL LOGICY

6249827 MITSUBISHI (DGTL LOGIC)

e v

91D D IEEH‘I&E? 0012857 7 r

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
91D 12851 D T-G0.20

1.9£0.2

“ARAARAR

Q

10.1+0.1

o THHHH

Il

0_4+0.I

—0.05

(0.8)

1.8+0.1

TYPE 14P2N 14PIN MOLDED PLASTIC SOP

r 3
NinislEininini,
-

Dimension in mm

A (15/1)

“AHAAHAAR

5.3:1+0.1

TYPE 16P2N 16PIN MOLDED PLASTIC SOP

Dimension in mm

7.8+0.3

© HHH He
1,27+0,15
04381
% 10.120.1 N %
e H——t—a—t H—tF A (15/1)
r_ 4°+4°
G-03 MITSUBISHI _
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910 D [ b2u9827 ooLEasE 9
MITSUBISHI {D6TL LOGICH AMI_TS—UB_IS!I HIGH SPEED CMOS r
PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12852 D T-40-20

TYPE 20P2N 20PIN MOLDED PLASTIC SOP - Dimension in mm

"AAAARAAARE"

5.3+0.1
7.8+0.3

Q

. FEUOE b

—=0.05 |

0.1

12.640.1

1.9+0.2
(0.8)
+

A (15/1)

TYPE 24P2 24PIN MOLDED PLASTIC SOP Dimension in mm

"HARAAARAAAAR

@)
o HEHHHHEHE,
1.2740.2 0.4520.1
) 5.3+0.2
f’s
oz
mininininisinininininl) J*_ 52
i B 0.5+0.2
15.0+0.2 i #
gl B 8.1240.3
2935 6—-04%
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NITSUBISHI {DGTL LOGICY 91D D l&.auaaa? 0012853 n’r
MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12853 D [HGO-Q0

TYPE 14P2P 14-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

“g R HAAH

Dimension in mm

0.175+0.075
Ean BN EE——

3.9%0.1
6+0.2

O .
THEREOR. A

0 4+0.09
1.2740.15 —0.05 +0.05

= 0.2"

@, 0.01

o

H

)

5 8.65+0.1 L'Q -«

~ 5 -
\

..r__f = s T e = S A 0.75+0.2

TYPE 16P2P 16-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

N

Dimension in mm

“O E 0,175£0.075 3
o A ﬁ
Fhuyogood, A
. 40.09
. 1.27£0.15 0.4_4.05 0-2f8:g?
S
H
E. 9.910.1 o -
o -
1 ‘H——tr—u—o—o oo 0.75+£0.2
2936 G-05 'MITSUBISHI s
.- ELECTRIC
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NiTSUBISHI {D6TL LOGICH . 91D D E249827 001265y 2 r

MITSUBISHI HIGH SPEED CMO0S

, PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12854 D TRGD-0

TYPE 20P2V 20-PIN MOLDED PLASTIC SOP(JEDEC 300mil body)

Dimension in mm
@

AAAARAAAARR" 2T

7.5+0.1
10.3+0.3

o L
SEEELLEEEER =
|

|, 0.240.1

+0.09
1.2740.15 0-4_0.05

+0.07

OB 00 ||

12.8+0.1

2.53+0.15

2.3

2937 6-06
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