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A look at the software required to control an eight
channel analog signal monitor.

C. TITUS, P. RONY, D. LARSEN, and J. TITUS*

IN A PREVIOUS COLUMN, WE DESCRIBED
the needs of the 8085 control system and
the use of the I/O ports and program-
mable timer to form an eight channel
analog monitor. The necessary initializa-
tion of the I/O ports was also discussed.
Now we will discuss the software that is

necessary for proper operation of the
system. It is assumed that the control
process is very simple, perhaps just sens-
ing only upper and lower limits of the
analog signals. ‘

The programmable timer within the
8155 generates an interrupt every 10 ms.

or continue timing for another 1-second
interval. A read/write memory location,
SEC, is set aside that will be used to
count the 100, 10-ms interrupts. Another
location will be required to contain the
number of seconds that must be delayed
between sampling. Since the thumb-
wheel-switch data will be entered in bina-
ry-coded decimal (BCD) format, you
have to decide whether it will be pro-
cessed in binary or BCD format. We have
chosen to process it in BCD format to
eliminate a BCD-to-binary code conver-
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data in the subroutine and then proceed
to a data or control-processing section of
the program that is outside of the inter-
rupt-service subroutine. The control or
processing of the program will be inter-
rupted briefly every 10 ms, but it will
have up to 1 second to process the old
data, It has been assumed that the pro-
cessing takes less than 1 second. The soft-
ware example in Fig. 2 shows how the
control processing software has been re-
moved from the interrupt-service subrou-
tine. There are other equally valid solu-
tions to this problem. Remember, howev-
er, that when you do not intend to use a
return address on the stack, you must
increment the stack pointer twice to avoid
loading the stack with useless informa-
tion.

This application does not use the serial-
in (SID) or serial-out (SOD) connections
on the 8085. These connections could be
used as a single line-control input and a
single line-control output, respectively.
They can also be used to serialize ASCII
characters for output or to parallel the
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EF,, EF, EF,). The flip-flop is reset
when the status/output register is read.
The only portion of the interface we
have not discussed is the clock—a simple
400-kHz RC oscillator operating between
+5 volts and —4 volts, and the hold/
reset circuits. The reset circuit is a TTL-
to-MOS voltage converter since the reset,
hold and oscillator pins are non-TTL
inputs. The reset must be held low for at
least eight oscillator periods as part of its
power-on sequence (8 oscillator periods
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equals 20 us). Thus, when the system is
powered-up as part of the initialization
routine, the reset is set for a minimum of
20 ps, during which time the input-ready
flip-flop is clocked three times. The first
two times it is set, write an 80ygy to the
input port to clear the flip-flop; this is
necessary because the hold is set each
time the output ready occurs. When the
third signal occurs, the NOM interface is
ready for its first instruction. If it is not
needed at this time, store a 40,y in the
input port. The hold circuit is formed by
a TTL-to-MOS voltage converter driven
by a 2-input OR gate.
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see if it must perform some other action,

We suggest that you acquire the analog
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