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Fig. 4 Functional diagram. Fig. 5 Segment designation.
FUNCTION TABLE
INPUTS OUTPUTS DISPLAY
LD | Bl | PH* | D3 D2 | D1 | Dg| Qs | Qp | Qc| Qg | Qe Qf | Qq
X H L X | X X 1 X L L L L L |L L blank
H L L L L L L H H H H H | H L 0
H L L L L L H L H H L LlL L 1
H L L [ L H L H H L H H L H 2
H L L L L H | H H H H | H L L H | 3
H L L L H L L L H H L L | H H | 4
H L L L H L H H L H H L {H H 5
H L L L H H L H L H H H H H 6
H L L L H H H H H H L L L L 4
H L L H L L L H H H H H | H H 8
H L L H L L H H H H H L |H H 9
H L L H L H L L L L L L | L L blank
H L L H L H | H L L L L L L L blank
H L L H | H L L L L L L L L L blank
H L L H H L H L L L L L | L L blank
H L L H H H L L L L L L |L L blank
H L L H H H H L L L L L L L blank
L L L X X X X e ax
as . as
aBEve H as above inverse of 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
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74HC/HCT4543

MSI

DC CHARACTERISTICS FOR 74HC

Output capability: non-standard
lgc category: MSI

Voltages are referenced to GND (ground = 0 V}

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER R UNIT | Vce | Vi OTHER
+25 —40 to +85 | —40 to +125 v
min. | typ. | max. | min. | max. | min max.
1.5 | 1.2 1.5 1.6 20
VIH HIGH level input voltage 3.15({ 24 3.15 3.15 A\ 45
4.2 (31 4.2 4.2 6.0
0.7 | 05 0.5 0.5 2.0
ViIL LOW level input voltage 18 | 1.36 1.35 1.356 \% 4.5
28 [ 1.8 1.8 1.8 6.0
1.9 |20 1.9 1.9 2.0 ViH —10 =20 uA
VOH HIGH level output voltage | 4.4 | 4.5 4.4 4.4 \% 45 or —l0 = 20 uA
59 |6.0 5.9 5.9 6.0 ViL —10 = 20 uA
. ST vl outtl 3.98|0.15 3.84 3.7 v 45 Xr'H —10=10mA
OH evel output voltage | g 4810.16 5.34 5.2 60 |, | ~t0=13mA
0 0.1 0.1 0.1 20 ViH 10 =20 uA
VoL LOW level output voltage 0 0.1 0.1 0.1 \Y 4.5 or 10 =20 uA
0 0.1 0.1 0.1 6.0 VIL 10 =20 uA
v LOW level outout voltade 0.15/ 0.26 0.33 04 |, a5 | VIH | 1g-10mA
oL put voitag 0.16| 0.26 0.33 04 60 |y, | lo=13mA
vee
£[y input leakage current 0.1 1.0 1.0 uA 6.0 or
GND
vce
Ice quiescent supply current 8.0 80.0 160.0 | uA 6.0 or I0=0
GND
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74HC/HCT4543

MSI

DC CHARACTERISTICS FOR 74HCT

Output capability: non-standard
lcc category: MSI

Voltages are referenced to GND (ground = 0 V)

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Vce | VI OTHER
+25 —40 to +85 | —40 to +125 v
min. | typ. [ max. | min, | max. | min. | max.
45
ViH HIGH level input voltage 20 (16 2.0 2.0 \Y to
5.5
4.5
ViL LLOW level input voltage 1.2 1 0.8 0.8 0.8 v 10
5.5
VIiH
VOH HIGH level output voltage | 4.4 [ 4.5 4.4 4.4 \" 45 or —lQ =20 nA
ViL
ViH
VOH HIGH fevel output voltage | 3.98 [4.32 3.84 3.7 v 45 or —-l0=1.0mA
ViL
VIH
VoL LOW level output voltage 0 0.1 0.1 0.1 \" 4.5 or 10 =20 uA
ViL
VIH
VoL LOW level output voltage 0.15| 0.26 0.33 04 v 45 or 10=1.0mA
| ViL
Vee
£y input leakage current 0.1 1.0 1.0 uA 5.5 or
GND
vee
Icc quiescent supply current 8.0 80.0 160.0 | uA 5.5 or 10=0
GND
Alee unit load coefficient is 1 100:1 500 450 0 A o -2V VC(_: Sv D,
5.5 Io=0
{note 1)

Note to HCT types

The value of additional quiescent supply current (algc) for a unit toad of 1 is given here.
To determine Al per input, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD
INPUT | COEFFICIENT
Do, D1, D2 1.00

D3 0.50

Bi 0.50

LD 1.50

PH 1.25
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BCD to 7-segment latch/decoder/driver for LCDs

74HC/HCT4543

MSI

AC CHARACTERISTICS FOR 74HCT
GND =0V;t,=t;=6ns;Cy =50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Vec | WAVEFORMS
+25 —40t0+85 | —40to +125 Y]
min. | typ. { max. | min.| max. { min. | max.
tPHL/ propagation delay 38 |80 100 120 | ns 45 | Fig.12
tPLH Dp to Q, ’ ’
PHL/ propagation delay :
tpLH LD to Qp 36 68 85 102 ns 45 Fig. 13
tpHL/ propagation delay 32 |66 83 99 45 | Fig. 14
tPLH Bl to Q ne ' g
:E'L* ;’ BYSgon detay 24 | 66 83 99 | ns 45
n
gth/ output transition time 23 | 50 63 75 ns 4.5 | Figs12,13and 14
W e 10 |a 13 15 ns 45 | Fig.13
set-up time Fig. 1
tsu Dp to LD 12 |4 15 18 ns 4.5 ig. 15
hold time :

. Fig.

th Dy, to LD 8 2 10 12 ns 4.5 ig. 15

March 1988
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74HC/HCT4543

APPLICATION DIAGRAMS

7 4643"

one of seven
output / segments

common
== back-plane

square wave ;

7293281 GND to Veg

Fig. 8 Connection to liquid crystal (LCD)
display readout.

appropriate
voltage

4543

output

PH
, GND

7293282

Fig. 9 Connection to incandescent display
readout.

appropriate

"4543"

output

PH

% 7293283

Fig. 10 Connection to gas discharge
display readout.

“4543"
output
PH
to filament
GND L o supply
v GND or appropriate

-3
7203284 " vottage below GND

Fig. 11 Connection to fluorescent display
readout.
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BCD to 7-segment latch/decoder/driver for LCDs 74HC/HCTA4543
MSI

AC WAVEFORMS

D, INPUT LD INPUT
Qp OUTPUT Q, OUTPUT
|
7287877 THL -~ lw—tTLH 7293268 >l tThl - letrin
Fig.12 Waveforms showing the address input Fig. 13 Waveforms showing the latch disable
(Dp) to output {Qp) propagation delays and input (LD) to output (Qp) propagation delays
the output transition times. and the output transition times.

Bl INPUT

LD INPUT

7
Q, OuUTPUT 293270

Fig. 15 Waveforms showing the address (D)
to latch disable (LD) input set-up and hold
times.

7293269

Fig. 14 Waveforms showing the blanking (B1) Note to Fig. 15

to output (Qp) propagation delays and the The shaded areas indicate when the input is

output transition times. permitted to change for predictable output
performance.

Note to AC waveforms
(1) HC : Vg = 50%; V| =GND to Vg
HCT: Vg =1.3V;V}=GND to3V.
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