TC74HC45 43 CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA TENTATIVE

TC74HCA543pP BCD-TO-7 SEGMENT LATCH/DECODER/LCD DRIVER
GENERAL DESCRIPTION

The TC74HC4543 is a high speed CMOS BCD-TO-7 SEGMENT DECODER WITH LCD DRIVER
fabricated with silicon gate C2MOS technology. It achieves the high speed latch and
decode operation twenty times as fast as the standard CMOS 4511B 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 any
illegal ECD input signal is applied or BI input is held high, the display is blanked.
In case of 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 diode (LED), some additional
drivers, such as transistor array is required. All inputs are equipped with protection
circuits against static discharge or transient excess voltage.

FEATURES:
High Speed ........ ... oo ty=8ns(Typ.) at V=5V

+ Low Power Dissipation ....... Ige=4uA(Max.) at Ta=25°C

+ High Noise Immunity .......... VyIH=VNTL=28% Vgc(Min.)

+ Output Drive Capability ............... 10 LSTTL Loads

+ Symmetrical Output Impedance ...... IOH|=IOL=4mA(Min.)

+ Balanced Propagation Delays .veciveeevcecosnn tpLH%tpHL

+ Wide Operating Voltage Range ........ VcC(opr.)=2VV 6V 16

+ Pin and Function Compatible with 4543B

ABSOLUTE MAXIMUM RATINGS DIP(5-R2E)

PARAMETER SYMBOL VALUE UNIT

Supply Voltage Range Vee | ~0.5~7 v BIN ASSTGNMENT

DC Input Voltage VIN ~0,5~ Veet+0. 5 v

DC Output Voltage VouT 0.5~ Vect0.5 |V ’———\ .

Toput Diode Current Itk +20 mA LD 1 ] 16 YVece

Output Diode Current 1ok B +20 mA ¢ 2] 18 f

DC Output Current IouT T +25 mA B s E 1+ &

DC Vge/Ground Current Icc 50 mA b e E 18 N

Power Dissipation Pp 500% o) a s ] 12 4
PH 6 E 11 ¢

Storage Temperature Tstg -657 150 °C 8L 7 0>

Lead Temperature 10sec | TL 300 °c @ND 8 q ° »

* 500mW in the range of Ta=-40°65°C and from Ta=65°C
up to 85°C derating factor of -10mW/°C shall be applied
until 300mW.

( TOP VIEW )
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TC74HC4543P

TRUTH TABLE

INPUTS OUTPUTS
D1SPLAY

LD BI PH D C B & a b c d4d e f g
X H L X X X X L L L L L L L BLANK
34 L L L L L L H B B H H B 1 o
B L L L L L H L B B L L L L 1
H L L L L H L H H L H H L H 2
B L L L L H H E HH BH L L H 2
H L L L H L L L H H L L B H 4
H L L L H L H H L H H L B H 5
H L L L H H 1L H L B H H H H 6
H L L L H H B H H H L L L L K

I H L L B L L L H B E B H B H 8
B L L B L L 8 H HE BH B L B H 9
H L L B X B X L L L L L L L BLANK
B L L H B X X L L L L L L L BLANK
L L L X X X X LA R LE R 4
t { H 4 INVERSE OF ABOVE DISPLAY AS

OUTPUT LEVEL | ABOVE
X 1 DON"q¢ CARE
f ! SAME AS ABOVE COMBINATIONS

##% @ DEPENDS UPON THE BCD CODE PREVIOUSLY APPLIED WHEN LD='g"

DISPLAY MODE

A
o 1 2 3 4 5 6 7 8 9 10 11 12 13 1la 15 f'j;j N
— — — — — — — — -
T I | ] gy g B S E
o __l By el A d
7 SEGMENT
DISPLAY
INPUT and OUTPUT
RECOMMENDED OPERATING CONDITIONS EQUIVALENT CIRCUIT
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage Vee 2v6 v
- Vee Vo -9
Input Voltage T vin 0nVee v
Output Voltage {ﬁjOUT 0~ Vee v *
Operating Temperature Topr ~40 v 85 °c - - —i——o
Input Rise and Fall Time w;r, ££{0~1000(Vee=2.0V o ! e
0« 500(Voe=4.5V) s X
0 . 400(Vee=6.0V) aND -4
aND
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DC ELECTRICAL CHARACTERISTICS

PARAMET s ST CONDIT Taz257C L AL
\ ER YMBOL TEST CONDITION Voo THIN. [Tvp. [ max. [ew, | wax, ] N7
High-Level 2.0 11.5 - - 1.5 -
Vin 4.5 | 3.15 ) =~ - 3.15| - v
Input Voltage
6.0 | 4.2 - - 4.2 -
2.0 - - {o.5 - |o0.5
EOW"L'EVGL VIL 4.5 | - - 1.35| - 1.35] v
t
nput Voltage 6.0 - - |18 - |1.8
2.0 (1.9 |2. - 1.9 -
= 4.5 | b4 | 4.5 - | 4.4 -
; Vin=vig | Ton=-20uA ’
High-level Vou 6.0 5.9 {6, - |s9 | - v
Output Voltage or Vg
: Tog=—4mA [4.5 [ 4.18 | 4.31| - | 4.13] -
Igg=-5-2mAl6.0 | 5.68 |5.80 | - | 5.631 -
I B
2.0 - |o.0 |o.1 | - |o.1
= - |o.0 |0.1 - 0.1
VIN=V1H IOL 200A 4.5 .
Low-Level v 6.0 = 0.0 Jo.1 | - Jo.1}
t oL _ |
Output Voltage or Vi | 1oi=bma 4.5 | - |0.17]0.32] - | 0.37
Ior=5.2mA (6.0 | - 10.1810.32| - | 0.37
— ) |
Input Leakage
rrent & B Iry | Viy=Vee or GND 6.0 - - k0.1 | - |s1.0 )
S | - u
Quiescent V=V GND - - - 0
Supply Current Tee mw=Vce or 6.0 4.0 40.0 |
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, INPUT ty=t¢=6ns)
25°C =40 v 85°C .
PARAMETER SYMBOL| TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
tTIH 2.0 | - 30 75 - 90
Output Transition Time 4.5 - 8 15 . 18
tTHL 6.0 | - 7 | 13 | - 16
Propagation Delay Tiwme tpLH 2.0 - 200 | 385 - 465
4,5 - 50 77 - 93
BCD - OUT CpHL 6.0 | - 43 | 66 | - 79
ns
tpLH 2.0 - |110 | 240 - |29
4.5 | - 31 48 - 58
BI - OUT tpHL 6.0 | - 27 | 41 | - 50
tpLH 2.0 - 80 |175 - | 210
. 4.5 | - 22 35 - 42
PH - OUT pHL 6.0 | - 19 30 - 36
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AC ELECTRICAL CHARACTERISTICS (Continued)

25°C -40 v 85°C
PARAMETER SYMBOL | TEST CONDITION UNIT
Vee | MIN. | TYP. | MAK. | MIN. | MAX,
. 2.0 - “30 75 ~ 90
Mini Pul Width
inimum Pulse Wid T (H) 4.5 _ 3 15 _ 18
(LD) 6.0 - 701 | - 16
2.0 - 35 75 - 90
Minimum Set-up Time ts 4.5 - 7 - 1 ns
6.0 - 6 13 - 16
2.0 - - 0 - 0
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
Input Capacitance CIN - 5 10 - 10
SRS I S _ pF
Power Dissipation Con(
Capacitange “PD(L) - 30 - - -

Note(l) Cpp is defined as the value of internal equivalent capacitance of IC which is
calculated from the operating current consumption without load (refer to Test
Circuit).. Average operating current can be obtained by the equation hereunder.

Icc(opr.) = CpD * Vee * £IN+ Igc

SWITCHING CHARACTERISTICS TEST WAVEFORM

A~D Vee
BI 50%
PHASE
GND
CpLH, LrHL . X tpLH, YpHL
+ }
v
0% 0% CH
a~ 50% 50%
£
10% /N 10%
N N Vor
TLH, *THL tTLH, YTHL
1
Vece
A~D 50% %0%
| aND
Vee
LD
GND
Vo
a~g
VoL
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Igc(opr.) TEST CIRCUIT

j‘; T
[— I
PHASE -3 . *.INPUT WAVEFORM IS THE SAME AS
P.G ¢ r_ THAT IN CASE OF SWITCHING
* 4 ab— CHARACTERISTICS TEST.
— B e j—
—~c
[ —
g ~p
) IBI aNDp B[
IOH CHARACTERISTICS 1p1, CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vqy-Vg (V) & .of Veo=esv l 1 I ’ i
-5 —4 -3 -2 -1 0 g . Ta==25C(typ.)
.
Vi : .
P / E o 30
-10 5 2 E /]
3] g 4
- o~ ~ /
0 .
| - a E I} g 20
—l A ~20 g — g~ Ta=85C (min.)
Ta=85C(min . ) o g > I R e
a3 8 10 =
= 7~
-30 & = /
3 3 7
o
5 0 1 F 3 4 5
Vge=4oV [~40 TAGE
Ta=25C(t¥p.) LCW LEVEL OUTPUT VOLTAGE Vg, (W)
tTLH. tTHL - YCC CHARACTERISTICS (TYP.) tprys tpHL - Vec CHARACTERISTICS (TYP.)
A Y I
C=50pF N C,=50pF
“ Ta=26C \\ ] Ta=R5C
= § 7~ 50| )‘ N T
Z w0 2 a ] !
g 55 AN BGD-0UT 11
z & > N P~ L] |
8= a0 | 349 o
i a BI-0
: = N =
3" N S PH-0UT
3. g a
ol N i |
& = 10 I e 10 1
B * P 1
£ = 2 !
o At
5 5| ]
0 1 3 3 4 5 6 o 1 2 3 4 5 6
SUPPLY VOLTAGE Vi {V) SUPPLY VOLTAGE Vg (V)
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tTLH, ETHL - €1, CHARACTERISTICS (TYP.) tpLH, tpHL - CL CHARACTERISTICS (TYP.)

ook Veo=oV T T s L] L
Ta=2b"C , 1 P . | j
= ] T U T T o BCD-0UT [
I [ I ] 5w o, 1 T
2 N S O S S O N B - 2 - e —]
§ = N Jﬂ T/ 32 —t—1]
= 1 ‘é 3 o ]
}7; ? Lo | /‘Aiﬁ,FfJY, - ::& BI-OUT
El | } 1 L s ]
[ =-} 15
| - L] . JE SN NS S <
T : A
& ¥ ] —L a
R aREmamEnE! :
t
¥ bU 100 ¢} 50
LOAD CAPACTTANCE C; (pF) LOAD CAPACITANCE €y, (pF)
tw(LD) - Vgc CHARACTERLSTICS (TYP.) tg - Voo CHARACTERISTICS (TYP.)
] = e e s
e 1 | 4_‘*.,%? SR O B
A 50| R e
s T
5 s Ll LN L
=7 3 | ‘
g~ ~ | N SR S A §
1 52 T
& O !
Z E < 10 ™
23 R e ==
5~ 5 T o
| EEEs=sEassaE:
0 1 2 i3 4 5 6
SUPPLY VOLTAGE Vvl SUPPLY VOLTAGE Vga(V)
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