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D/A for uPs

or
S

Using a couple of inexpensive
CMOS ICs it is not difficult to
build a simple D/A converter
which affords the possibility of
generating analogue signals from
software.

From an idea by T. Basien and
P. Haberoetzer

One of the ‘problems’ facing the micro-
processor user is how to interface his
system with the ‘real world’. The fol-
lowing simple circuit for a D/A con-
verter should prove useful in extending
the number of possible applications for
which, among others, the Elektor
SC/MP system can be used.

The circuit diagram of the converter is
shown in figurel. The actual conversion
is performed with the aid of a voltage
divider network comprised of resistors
connected to the outputs of a quad

Table 1

aceo CAFF LDIFF TAB: OFGQ OF
acoe2 n XPAL1 2E
0ce3 C4FF LDIFF 4D
aces 35 XPAH1 6C
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aceB 32 XPAL2 E8
acaec Cc410 LDI1O D7
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oci14 B8@5 DLD COUNT 53

oc16 98F1 JZ§$1 32

oc18 90F6 JMP$2 1

@ciA 00 COUNT 00

latch (IC1). The inputs of the latch are
connected to the data busof the SC/MP.
Thus to write data into the latch it is
simply put on the data bus whilst the
appropriate address is sent out on the
address bus. The address decoder (IC3,
IC4 and NI ...N3) decodes all 16
address bits, and since the data bus is
8 bits wide two quad latches can be
used simultaneously. The address of the
latches in the above circuit is FFFF.
Depending upon the data byte present
on the latch inputs, a logic ‘1’ or logic
‘0’ will appear on the corresponding
resistors at the outputs of the latches.
In the case of CMOS ICs a logic ‘1’ is
+5 V, whilst logic ‘0’ is 0 V. Thus at the
junction of R1...R4 and R5...R8
will appear a voltage which may lie
between 0 and 4.6 V — depending upon
the number of logic ‘1’s’ on the latch
outputs. The resistor values are chosen
such that the output voltage range
(0 - approx. 5 V) is divided into virtu-

corresponding to the number X’O and
the highest to X’F. Al and A2 are
simply output buffers (voltage fol-
lowers), whilst P1 and P2 allow the
voltage levels to be adjusted as desired.
Since one gate of IC5 is spare, it can be
used to invert one of the address bits, so
that a different address can be chosen
for the converter.

Program

Table 1 provides just one example of
the many possible programs which
could be used to generate an analogue
output signal from software. The
program shifts data byte for byte out of
a 16 byte table (starting at PFQQ) into
the latches. When all 16 bytes have been
transferred the program jumps back to
the start (DFPQ) and repeats the process,
so that a simple periodic signal is pro-
duced. The type of waveform generated
by the above program is illustrated in
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