
74HC/HCT4543 

MSI 

BCD TO 7-SEGMENT LATCH/DECODER/DRIVER FOR LCDs 

FEATURES 

• Latch storage of BCD inputs 
• Blanking inputs 
• Output capability: non-standard 
• lee category: MSI 

GENERAL DESCRIPTION 

The 74HC/HCT4543 are high-speed 
Si-gate CMOS devices and are pin 
compatible with "4543" of the 
"4000B" series. They are specified in 
compliancewithJEDEC standard no. 7A. 

The 74HC/HCT4543 are BCO to 
7-segment latch/decoder/drivers for 
liquid crystal displays. They have four 
address inputs (Do to 03), an active 
HIGH latch disable input (LO), an active 
HIGH blanking input (BI), an active 
HIGH phase input (PH) and seven 
buffered segment outputs (Ga to Ggl. 
The "4543" provides the function of a 
4-bit storage latch and an 8-4-2-1 BCO to 
7-segment decoder driver. The "4543" 
can invert the logic levels of the output 
combination. The phase (PH), blanking 
(BI) and latch disable (LO) inputs are 
used to reverse the function table phase, 
blank the display and store a BCO code, 
respectively. 

For liquid crystal displays a square-wave 
is applied to PH and the electrical 
common back-piane of the display. The 
outputs of the "4543" are directly 
connected to the segments of the liquid 
crystal. 
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Fig. 1 Pin configuration. 

SYMBOL PARAMETER 

propagation delay 

tPHLI 
Dn to On 
LO to On 

tPLH BI to On 

C1 input capacitance 

Cpo 
power dissipation 

capacitance per package 
-·· -

GND =O V; Tamb = 25 °C; tr = tf = 6 ns 

Notes 

TYPICAL 
CONDITIONS 

HC HCT 

CL=15pF 29 33 
32 31 

Vcc = 5 v 20 28 
-

3.5 3.5 

notes 1 and 2 42 42 
·--

1. Cpo is used to determine the dynamie power dissipation (Po in µ.W): 

Po= Cpo X vcc' X fj + ~ (CL X vcc' X fol where: 

UNIT 

ns 
ns 
ns 

pF 

pF 

fi = input frequency in MHz CL output load capacitance in pF 
f 0 = output frequency in MHz Vcc = supply voltage in V 
:!: (CL x Vcc' x f 0 ) =sum of outputs 

2. For HC the condition is V1 = GND to Vcc 
For HCT the condition is V1 = GND to Vcc - 1.5 V 

PACKAGE OUTLINES 

16-lead Dl L; plastic (SOT38Z). 
16-lead mini-pack; plastic ($016; SOT109A). 

PIN DESCRIPTION 

PIN NO. 

1 

5,3,2,4 

6 

7 

8 

9, 10, 11, 12 
13, 15, 14 

16 

BI 

SYMBOL 

LO 

Do to 03 

PH 

BI 

GNO 

Ga to ag 
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Fig. 2 Logic symbol. 

NAME AND FUNCTION 

latch disable input (active HIGH) 

address (data) inputs 

phase input (active HIGH) 

blanking input (active HIGH) 

ground (0 V) 

segment outputs 

positive supply voltage 

BCD/7SEG [> 

C9 [T] 

90, 1 

90, 2 

9D, 4 

90,8 

N10 

EN 

Fig. 3 I EC logic symbol. 
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MSI 

Fig. 4 Functional diagram. Fi g. 5 Segment designation. 
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FUNCTION TABLE 

INPUTS OUTPUTS 

LO BI PH• D3 Dz o, Do Oa Ot> Oe Oci Oe 
X H L X X X X L L L L L 

H L L L L L L H H H H H 
H L L L L L H L H H L L 
H L L L L 

I 

H L H H L H H 
H L L L L H H H H H H L 

H L L L H L L L H H L L 
H L L L H L H H L H H L 
H L L L H H L H L H H H 
H L L L H H H H H H L L 

H L L H L L L H H H H H 
H L L H L L H H H H H L 
H L L H L H L L L L L L 
H L L H L H H L L L L L 

H L L H H L L L L L L L 
H L L H H L H L L L L L 
H L L H H H L L L L L L 
H L L H H H H L L L L L 

L L L X X X X .. 
as 

H as above inverse of above 
above 

For liquid crystal displays, apply a square-wave to PH . 

Depends upon the BCD-code previously applied when LD =HIGH. 

H =HIGH voltage level 
L =LOW voltage level 
X - don't care 

''"""V 19861 

-· 
Ot Og 

L L 

H L 
L L 
L H 
L H 

H H 
H H 
H H 
L L 

H H 
H H 
L L 
L L 

L L 
L L 
L L 
L L 

APPLICATIONS 

• Driving LCD displays 
• Driving fluorescent displays 
• Driving incandescent displays 
• Driving gas discharge displays 

DISPLAY 

blank 

o 
1 
2 
3 

4 
5 
6 
7 

B 
9 
blank 
blank 

blank 
blank 
blank 
blank 

.. 
as 
above 
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BCD to 7-segment latch/decoder/driver for LCDs 

BI 

Do 

o, 

o, 

03 

PH 

Fig. 6 Logic diagram. 

IL/I /l,-'l-/llfl SI/~[ 111-11~11 
Fig. 7 Display. 

RATINGS 

Li miting values in accordance with the Absolute Maximum System 11EC134). 

74HC/HCT4543 

MSI 

o, 

Qb 

Qc 

a, 

o, 

o, 

o, 

For RATINGS see chapter "HCMOS family characteristics", section "Family specifications", standard outputs. 
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74HC/HCT4543 

MSI 

OC CHARACTERISTICS FOR 74HC 

Output capability: non-standard 
lee category : MSI 

Voltages are referenced to GND (ground =O V) 

SYMBOL PARAMETER --- -·-·· ·-

+25 

min. typ. max. 

1.5 1.2 
V1H HIGH level input voltage 3 .15 2.4 

4 .2 3 .1 

0 .7 0.5 
VIL LOW level input voltage 1.8 1.35 

2.8 1.8 

I 

1.9 2.0 
VQH HIGH level output voltage 4.4 4.5 

5.9 6.0 
---

3.98 0.15 
VQH HIGH level outputvoltage 

5.48 0.16 

o 0.1 
VOL LOW level output voltage o 0.1 

o 0 .1 

o. 15 0.26 
VOL LOW level output voltage 0.16 0.26 

•lt input leakage current 0.1 

ICC quiescent supply current 8.0 

''""'"' 1986 j 

--· -------
Tamb (°C) TEST CONDITIONS 

74HC 
UNIT Vcc V1 OTHER 

--40 to +85 -40 to +125 V 

min. max. min . max. 

1.5 1.5 2.0 
3.15 3.15 V 4 .5 
4.2 4 .2 6.0 

0.5 0.5 2.0 
1.35 1.35 V 4.5 
1.8 1.B 6.0 

1.9 1.9 2.0 V1H -IO= 2Qµ_A 
4.4 4.4 V 4.5 or - IQ = 20µ_A 
5.9 5.9 6.0 V1L - Io • 20µ_A 

-

3.84 3 .7 4.5 V1H -Io= 1.0 mA 
5.34 5.2 

V 
6.0 

or 
-IQ= 1.3mA 

V1L 

0.1 0.1 2.0 V1H IQ = 20 µA 
0.1 0.1 V 4.5 or Io = 20µA 
0.1 0.1 6.0 VtL IQ=20µA 

0.33 0.4 I 4.5 VtH to = 1.o mA 
0.33 0 .4 

V 
I 6.0 or 

10 = 1.3mA 
i VtL 

vcc 
1.0 1.0 µ_A 6.0 or 

GND 

Vcc 
BO.O 160.0 µ_A 6.0 or IQ= O 

GND 
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BCD to 7-segment latch/decoder/driver for LCDs 

AC CHARACTERISTICS FOR 74HC 

GND =O V; tr = tf = 6 ns; CL= 50 pF 

SYMBOL PARAM ETER 
+25 

min. typ. max. 
·-----~------

tPHLI propagation delay 91 340 
33 68 

1PLH Dn to On 
26 58 

tPHLI propagation delay 102 370 
37 74 

tPLH LD to On 30 63 

1PHLI propagation delay 66 265 
24 53 

tPLH BI to On 19 45 

tPHLI propagation delay 
55 200 
20 40 

tPLH PH to On 16 34 

tTHLI 
63 250 

output transition time 23 50 
tTLH 18 43 

LD PU lse width 
35 11 

tw 7 4 
HIGH or LOW 6 3 

60 8 
tsu 

set~up time 12 3 
Dn to LD 10 2 

hold time 
30 3 

th 6 1 
Dn to LD 5 1 

Tamb (°C) 

74HC 

-40to+85 -40to+125 

min. max. min. max. 

425 510 
85 102 
72 87 

465 555 
93 111 
79 94 

330 400 
66 80 
56 68 

250 300 
50 60 
43 51 

315 375 
63 75 
54 64 

45 55 
9 11 
8 9 

75 90 
15 18 
13 15 

40 45 
8 9 
7 8 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Vcc 
V 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

2.0 
4.5 
6.0 

74HC/HCT4543 

MSI 

TEST CONDITIONS 

WAVEFORMS 

Fig. 12 

Fig. 13 

Fig. 14 

Figs 12, 13 and 14 

Fig. 13 

Fig. 15 

Fig. 15 
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74HC/HCT4543 

MSI 

DC CHARACTERISTICS FOR 74HCT 

Output capability: non-standard 
lee categorv: MSI 

Voltages are referenced to GND (ground =O V) 

SYMBOL PARAMETER 

min. 
-

V1H HIGH level input voltage 2.0 

V1L LOW level input voltage 

VQH HIGH level output voltage 4.4 

VQH HIGH level output voltage 3.98 

VOL LOW level output voltage 

Vol LOW level output voltage 

±11 input leakage current 

icc quiescent supply current 

additional quiescent supply 

Alec 
current per input pin for 
unit load coefficient is 1 
(note 1) 

Note to HCT types 

+25 

typ. max. 

1.6 

1.2 0.8 

4.5 

4.32 

o 0.1 

0.15 0.26 

0.1 

8.0 

100 360 

Tamb (°C) 

74HCT 
UNIT vcc 

--40 to +85 -40to +125 V 

min. max. min. max. 

4.5 
2.0 2.0 V to 

5.5 

4.5 
0.B O.B V to 

5.5 

4.4 4.4 V 4.5 

3.84 3.7 V 4.5 

0 .1 0.1 V 4.5 

···· · --

0 .33 0.4 V 4.5 

1.0 1.0 µA 5.5 

80.0 160.0 µA 5.5 

4.5 
450 490 µA to 

5.5 

The value of additional quiescent supply current (lllccl for a unit load of 1 is given here. 
To determine 11 lcc per input, multiply this value by the unit load coeflicient shown in the table below. 

INPUT UNIT LOAD 
COEFFICIENT 

Do. 01, D2 1.00 
03 0.50 
BI 0.50 
LD 1.50 
PH 1.25 

''""'"' , ... , 

TEST CONDITIONS 

V1 OT HER 

·---" ··---

V1H 
or -IQ= 20 µA 
VIL 

VIH 
or -Io= 1.0mA 
V1L 

VIH 
or IQ= 20µA 
V1L 

V1H 
or IQ=1.0mA 
V1L 

Vcc 
or 
GND 

vcc 
or IQ= O 
GND 

---
other inputs at 

Vcc Vcc or GND; - -2.1 V 
Io= O 

*



BCD to 7-segment latch/decoder/driver for LCDs 

AC CHARACTERISTICS FOR 74HCT 

GNO = O V; tr = tf = 6 ns; CL = 50 pF 

SYMBOL PARAMETER 

tPHLI propagation delay 
tPLH Dn to On 

l PHLI propagation delay 
tPLH LO to On 

t PHLI propagat ion delay 
1PLH BI to On 

tpHL/ propagation de lay 
tPLH PH to On 

tTHLI output t ransition t ime 
tTLH 

tw 
LO pulse width 

HI GH or LOW 

t,u 
set~u p t ime 

Dn to LO 

th 
hold t ime 

Dn t o LO 

m in. 

10 

12 

8 

Tamb (°C) 

74HCT 

+25 -40to+85 
-

typ. max. min. max. 

38 80 100 

36 68 85 
___ „ ____ 

32 66 83 

24 66 83 

23 50 63 

4 13 

4 15 

2 10 

UNIT 
-40to+125 

min. max. 

120 ns 

102 ns 

.... ·-· 

99 ns 

99 ns 

75 ns 

15 ns 

·-

18 ns 

12 ns 

Vcc 
V 

4 .5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

74HC/HCT4543 

MSI 

TEST CONOITIONS 

WAVEFORMS 

Fig. 12 

Fig. 13 

Fig . 14 

Figs 12. 13 and 14 

Fig. 13 

Fig . 15 

F ig. 15 
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74HC/HCT4543 

MSI 

APPLICATION DIAGRAMS 

"4543" 

output 

PH 
common 

: : / bKl<. · phtn• 

Fig. 8 Connection to liquid crystal (LCD) 
d isp lay readout. 

F ig. 10 Connection to gas discharge 
display readout . 

J'""'"' 1986 l 

approprłue 

VOltage 

Fig. 9 Connection to incandescen t display 
readout. 

"4543" 

PH 

GND 

Fig. 11 Connection to fluorescent d isplay 
readout. 
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BCD to 7-segment latch/decoder/driver for LCDs 

AC WAVEFORMS 

an OUTPUT 

11'---------l 
tTHL-1 - '- 1TLH 

Fig. 12 Waveforms showing the address input 
(Dn) to output (Qn) propagation delays and 
the output transition times. 

Fig. 14 Waveforms showing the blanking (BI) 
to output (Qn) propagation delays and the 

output transition times. 

Note to AC waveforms 

(1) HC : VM - 50%; V1 = GND to Vcc­
HCT: VM = 1.3V; Vr = GND to 3 V. 

74HC/HCT4543 

MSI 

LO INPUT 

On OUT PUT '""~ -~~-~M-,T-"H-1 t ____ '_P-LH-_t 

Fig. 13 Wavetorms showing the latch disable 
input (LO) t o output (Qn) propagation delays 
and the output transition times. 

Fig. 15 Waveforms showing the address ( 0 0 ) 

to latch disable (LO) input set-up and hold 
times. 

Note to Fig. 15 

The shaded areas indicate when the input is 
permitted to change for predictable output 
performance. 
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