TC74HC4543AP/AF

BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER

The TC74HC4543A is a high speed CMOS BCD-TO-7
SEGMENT DECODER with LCD DRIVER fabricated
with sillicon gate C?MOS technology.

It achieves the high speed operation similar to
equivalent LSTTL while maintaining the CMOS low
power dissipation.

This device consists of BCD-TO-7 segment decoder
with a BCD input latch and a 7-segment driver for the
liquid crystal display (LCD).

When an error code (over 10) is applied to BCD inputs
or, when blanking input (BI) is held high, all segment
outputs will go low (turn off).

When driving LCD, a common square wave signal
should be applied not only to the PH input of this device
but also to the electrically common backplane of the
display.

For other types of readouts, such as light emitting
diodes (LED), some additional drivers, such as a
transistor array, is required.

All inputs are equipped with protection circuits
against static discharge or transient excess voltage.

FEATURES:

« High Speed «+-eereereerereesnsnnens tw=6ns(Typ.)at Vcc =5V
» Low Power Dissipation =«+s<+»=** Ioc=4 1 A(Max.)at Ta=25%C
¢ High Noise Immunity «««-s-eseereeee Vi =V 1, =28% Voo (Min.)
* Qutput Drive Capability «=«==+=** 10 LSTTL Loads

» Symmetrical Output Impedance *** | Ion|=IoL=4mA (Min.)
¢+ Balanced Propagation Delays - toLE S tpHL

« Wide Operating Voltage Range -+ Vcc (opr)=2V~6V
* Pin and Function Compatible with 4543B

1EC LOGIC SYMBOL

16

PIN ASSIGNMENT

LD‘]E ~— ] 16

c2(d 7] 15

B 3[J ] 14

D40 113

A 5[ ] 12

PH 6 ] 71
Bl 7( '] 10
GND 8] ] 9
(TOP VIEW)

Vce

o OO0 Qo @ -

BCD/75EG
il e M a0 L2
A 8L 80,1 pio |10
g B 1o otg |10)
c Y lgpa dip |-2)
p Yl fops ot0 |13
PH (6) N10 f10 {5
B UiJen 10 |04

TC74HC4543AP/AF-1

859



TRUTH TABLE

w

3

% |¥ ¥ ¥| |

g |= Z 2 %@

PA0123456789AA#A

» {J -4 || %

mB m m -

2

a

w

o|ld(d 4 T T|T T T T T|4 J >

-

wld|T a4 a4 g|T T T AT T|A I 5

a

Plold|T 4 T Jjg 2 T ST i - 5

2 #W

a|lo|d|T 4 T Tjad T X U T | 2 |® >

= * o

o L)

ole|ld|lx T 4 x|z T T T|T |4 2 M

o

Ald|T T T T|T 4 24 T|T T4 J w

o

Gld|T 4 T T T T T|T |4 S

=

C|X|d T 4 |- T 4 T|a T|X X|X

B(X|ld 4 T T4 4 T |2 T X|X

—

O|X|d a4 a4 J|XT T T T4 S4iX F(X

OlX|a 4 b | 9 4 alr T|T T|X
»
-
2z

o I B R e P i C R E R E B
<

b3 = =41 [ TR U [ [ S R Rt B e G R N e

BT T T T|T T T I|T (T T|Jdj+

X:Don't care

$:SAME AS ABOVE COMBINATIONS
##4:DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WH

EN LD="H"

DISPLAY MODE

7 SEGMENT DISPLAY
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Ve —-0.5~17 v *500mW in the range of Ta=
- ~ -40°C~ 65°C. From Ta=65C
DC Input Voltage Vi 0.5 ~Vec*0.5 v to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~V+0.5 v -10mW/°C shall be applied
Input Diode Current Ik +20 mA until 300mW.
Output Diode Current Tk +20 mA
DC OQutput Current Iour +25 mA
DC V/Ground Current I +50 mA
Power Dissipation P 500(DIP)*/180(MFP) mW
Storage Temperature Tsig —65 ~150 T
Lead Temperature 10sec Ty 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~686 A%
Input Voltage Vi 0~ V¢ v
Output Voltage Vour 0~V \'%
Operating Temperature Topr —40 ~ 85 C
0 ~ 1000(Vy=2.0V}
Input Rise and Fall Time | tr, tf 0~ 500(Ve=4.5V) ns
) 0 ~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
Ta=25C Ta=-40 ~85°C
PARAMETER |SYMBOL TEST CONDITION Voo MIN, [TYP. [MAX. | MIN. [MAX. UNIT
- 2.0 1.5 - - 1.5 -
High-—Level : .
Viy 4.5 3.15 - - 3.15 - v
Input Voltage 6.0 42 _ _ 42 _
2.0 - - 5 - 0.5
Low—Level : .
VIL 4. 5 - - 35 - 1. 35 V
Input Voltage 6.0 _ _ 8 _ 18
2.0 1.9 2.0 - 1.9 -
High-Level Vp=  (lon=T20pA 45 ) 44 A5 - 44
Output Voltage Vou VigorVy, 6.0 5.9 6.0 — 5.9 - v
Iy =—4 mA| 4.5 4,18 4.31 - 4,13 -
Iy =—5.2mA| 6.0 5. 68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.t
Low—Level Vo, Vin = fo. =20 uA ég _ gg gi _ g } v
Output Voltage VinorVie 7o =g mA[45] - | 017 ] 0.26| - | 0.33
Ioo =5.2mA | 6.0 - 0.18 0. 26 - 0.33
Input Leakage Current TN Vin =Vee or GND 6.0 ~ - +0.1 - +1.0 A
Quiescent Supply Current Iec Vi =Vee or GND 6.0 — - 4,0 - 40.0 -
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TIMING REQUIREMENTS(Input t, =ty =6ns)

Ta=25C Ta=—-40~85C | ..
PARAMETER SYMBOL TEST CONDITION Vee CXIT
TYP. LIMIT LIMIT

Minimum Pulse Width 2.0 - 7 %
tw(H) 4.5 - 15 19
(LD) 6.0 - 13 16
2.0 - 75 95

Minimum Set-up Time ts 4.5 - 15 19 ns
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time th 4.5 he 0 0
6.0 - 0 0

AC ELECTRICAL CHARACTERISTICS(C, =15pF,Vcc=5V.Ta=26C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time TLH - 4 8
tTHL
Propagation Delay Time | tpy _ 39 53
(BCD-0UT) tpHL
Propagation Delay Time | tpin _
(BI-OUT) — 18 30 ns
Propagation Delay Time | tpolH _ 13 99
(PH-0OUT) tpHL
Propagation Delay Time | tyn _ 96 46
(LD-0UT). tpHL
AC ELECTRICAL CHARACTERISTICS(C_=50pF,Input t,=t;=6ns)
Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL | TEST CONDITION Voo | MIN, [TYP. [MAX. | MIN. | MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
THL 6.0 - 7 13 - 16
Propagation Delay Time | t;y 2.0 - 160 300 - 315
(BCD-OUT) ¢ 4.5 - 40 60 - 75
PHL 6.0 - 30 51 - 64
Propagation Delay Time | tyy 2.0 B 80 175 : 220
BI-OUT) ¢ 4.5 - 23 35 44 ns
( PHL 6.0 | - 17 30 | - 37
Propagation Delay Time | tpy ig : 38 130 ~ 165
PH- OUT) t . 17 26 33
( PHL 6.0 | - 14 2 | - 28
Propagation Delay Time | t;y 2.0 : 130 265 : 335
(LD-0UT) o 4.5 35 53 66
o 6.0 | = 16 45 - 56
Input Capacitance Cn - 5 10 - 10 F
Power Dissipation Capacitance Cpp - 115 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average aperating current can be obtained by the equation:

Im@zcl;‘) . Vm'fm +Im
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