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compression characteristic is shown in
Fig. 2. The signal range is reduced by
about one half at the cutput, which is dou-
bled in the expander. This means that the
range after compression and expansion is
the same again, but that is not necessarily
the case with the input and output level.
The compander may be arranged to pro-
vide a constant attenuation or amplifica-
tivn. With the circuit values as shown in

LQUID CRYSTAL DISPLAY FOR 30352 MICROCONIROLLER

The display is intended to be added to the
address and data bus of the Type 8052 mi-
crocontrofler. Liquid crystal displays come
in a number of varteties: in the pr(.)lutypc a
two-row, 16 characters per row type was
used, which, moreover, conlains two.regis-
ters.

The signals on the RD and WR lines of
the controller are too short o enable data
to be written inte, or read from, the display
registers. The way this problem is resolved
consists of using the lowest vatue address
bit, A, to verify whether a write or a read
action is required. The address signals last

long enough for completing a data ex-

the diagram, the input and output levels
are the same. The prototype had an overall
gain of 0.5 dB when the expander input
was connected direct to the compressor
output.

To allow acceptance of high input lev-
els, R13, R14 and the compressor input re-
sistance form a 10:1 attanuator. At the ex-
pander input, R5 and the expander input
impedance of about 3 k€} form a potential

change with the display. The next highest
address line, Al, is used to differentiate be-
tween the data register and the instruction
register of the diaplay.
Then:
Basic address: write data into instruction
register;
Basic address +1: read contents of instruc-
tion register;
Basic address +2: write data into data reg-
ister;
Basic address +3: read contents of data reg-
ister.
The basic address, which must be a
multiple of 4, is determined by the chip se-

5V

I
. ! 5V
&1 Yo 32 )
Fihs | m
JEI oy I
iz 2 €3 e ]
74HCT ]
" —
’f Alt 3ke 138 p7] LN i 22 oo JA—oy
¥5 2, { s o1 }2
Ll 7 rd b o i pa ft
Gz k7 b8 Yz paf
| 1 13
i RN m
| 154 07
A2
i we 1) , 3
0
@ A0 B
22 A0, 9
BASIC computer o < 1z >
ofz1 a
|6 5
El-—v:,\
sv(@-2o
3 o
RS af 4
Riw 5| o
E &

l

OJLg ADE I 7| o
30 AD1 pi 1 »LCD
31 ___AD2 B2 ] Y
32 AD3 B3 0],
33 AD4 o4 il S
14 ADS D5 12
35 ADE D5 =T
a5 AD7 D7 L]
—
204032+ 14

FLERTOR ELECTIRONICS DECEMBER 1990

S35

divider. If the compander is to be used
with smaller signals, the attenuation may
be reduced as appropriate. If the input
level lies below 100 mV, B5, R13 and R14
may be cmitted.

The compander covers the frequency
range of 20 Hz to 20 kb; the overall dis-
tortion is less than 1%; and the signal-to-
noise ratio is about 80 dB. B

(T. Giffard)
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lect (CS) signal of the contreller.

The enable signal for the display is de-
rived from the CS signal, the RD and WR
signats, and address signal AQ.

These functions are carried out by a
Type 7415151 IC. This device prevents a
spurious address to be read or written and
so avoids a conflict between the buses.
Only when the display is addressed by C5
when either RD or WR are logic low will
the address line A0 give ar enable signal.
The 7415151 may be replaced by the corre-
sponding HC or HCT type.

If more protection for the controller is
required, the data bus may be expanded
by a bus driver, for which a bidirectional
buffer, such as Type 7415245, is required.
The direction of transfer is determined by
the lowest value address line, A0, and the
linking of the enable signal with the W sig-
nal of IC1. a
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