Software for the AIM 65

Unravel some mysteries of the AIM 65’s monitor subroutines.

John D. Williams
8832 Boehning Ct.
Indianapolis IN 46219

ith the wide variety of

single-board computers
on the market today, you might
think that the introduction of yet
another is hardly needed. But
the AIM 65 by Rockwell fills a
gap left by other single-board
computers. Its many features
provide capabilities beyond
those of the usual single-board
systems, yet it costs little more.

The AIM 65 is a versatile mi-
crocomputer. It is a 6502-based
system with ASCII keyboard, 20
column thermal printer and 20
character alphanumeric dis-
play. The basic unit includes an
8K monitorminiassembler, two
parallel /O ports and 1K of 2114
RAM. An additional 3K RAM, as-
sembler and 8K Microsoft BA-
SIC are available as on-board
options.

Though little has been written
about this system, it should be
given serious consideration by
anyone wishing to purchase a
single-board computer. The pur-
pose of this article is to briefly
discuss the hardware aspects of
the AIM 85 and then unravel a
few of the mysteries surround-
ing the use of the monitor sub-
routines in programming. | hope
it will also provide some insights
into the use of the two parallel
ports for control or interface
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applications.

Introduction

The AIM 85 has two buses:
one is an expansion bus for
adding additional memory; the
other is an application bus. Part
of this bus consists of two 8-bit
parallel /O ports with four con-
trol lines. These ports are con-
trolled by a 6522 VIA.

The VIA (versatile interface
adapter) also has an 8-bit shift
register to convert data between
parallel and serial formats, inter-
rupt logic that can be polled and
two 16-bit timers that can pro-
duce a single pulse or a series of
pulses. One of the timers will be
used as the basis of the real-
time clock in the program. The
parallel ports will provide the in-
terface to the outside world.

The program was written to
read voltage from a Valhalla
True RMS Wattmeter. It will
record the changes in voltage
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Listing 1. Program text.

and the time of those changes.
But its real usefulness lies in
demonstrating how you can use
several unique features of the
AIM in ways not mentioned in
the User's Manual.

Specifically, the program
uses the monitor's text editor to
store the original prompt and
subsequent statements used in
the printout. It also uses both
parallel I/O ports to specity what
information is wanted and then
to collect it. Finally, a real-time
clock is used with one of the
VIA's timers as its basis.

Monitor Subroutines

Listing 1 shows the text that
is used. The text editor is used
to store this section of the pro-
gram. This feature is more con-
venient than stuffing con-
secutive memory locations with
the proper ASCII codes. Simply
begin the text buffer at address
$0700. Be sure to hit return twice
after all of the text is entered.
This inserts $00 at the end of the
text to signal the end of the text.
It also stores the end text ad-
dress in locations $00E1-00E2.

You may also want to employ
one of the user-function keys to
run the program. Program JMP
0400 at location $010C and JMP
0200 at location $010F. The pro-
gram will begin running when
you hit the F1 key. The F2 key
starts the clock running and
begins the voltage-monitoring
section of the program. If the
program is to be stored on tape,
be sure to store addresses
$010C-$0112 on the tape also.
This allows the program to use
F1 and F2 after being loaded

from cassette tape.

The program in Listing 2 can
be broken into four parts. Ad-
dresses 80200-0274 initialize
the real-time clock and provide a
printer and display for the clock.
Locations $0300-033C contain
the interrupt routine for the
clock. The clock routine is
similar to the one by Marvin L.
DeJong in the March 1979 issue
of Micro. The major change is in
the clock display routine.

Locations $0400-04AD out-
put the original prompt to the
display and printer. They also
allow you to input the time at
which the main program will be
started. Locations $0500-0593
monitor the voltage and output
the change and time when the
change occurred.

In the first section ($0200-
0274), the first 18 instructions
initialize the values for the 6522
VIA timer 1interrupts. Locations
$0215-021C store $C342 as the
clock interrupt frequency. Loca-
tions $0226-0274 contain the
dispiay routine, which outputs
the time to the display and
printer. At location $0232 the X
register is loaded with the value
$0D. This is done because the
value of the X register deter-
mines a character’s position on
the display. The actual display
of the character is accom-
plished at location $024E by JSR
EQ7A.

Location 8ES7A, an address in
the AIM 65 monitor, is the start
of a subroutine that takes an
ASCIl character in the ac-
cumulator and outputs it to the
display and printer. The only
problem is that the time is
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routine at $EA13 outputs a car-
riage return and line feed to the
display and printer. This is done
twice. The final instruction ex-
ecutes a jump to another sec-
tion of the program, which looks
for a change in voltage.

The second section, from
locations $0300-033C, is the
clock. This section is used every
time an interrupt is generated by
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stored in decimal form in the
memory.

Before the characters can be
displayed, they must be con-
verted to the ASCII format. This
is accomplished by first storing
the two-digit number in an ad-
dress where it can be manip-
ulated. The number is rotated
right four bits so that the most
significant nibble (MSN) is now
the least significant nibble
(LSN). It is then ANDed with $0F
to save only the LSN. $30is then
added to produce the correct
ASCIl code for any decimal
number 0-9.

Todisplay the second number
of the pair, the original two
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the timer in the VIA. When 24
hours are up, the clock resets
itself and continues to run. The
clock continues to keep fairly
accurate time even while other
parts of the program are being
run.

The third section, locations
$0400-04AD, outputs the orig-
inal prompt and allows the user
to input the time he wishes to
start the program. The use of the
text bufter as the source of the
prompt is accomplished by us-
ing the X register as the display
counter, the Y register as the
text buffer location counter and
$04F0 as a text line counter. The
characters are loaded into the
accumulator by using absolute
indexed addressing.
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digits are once again retrieved
from memory. It is not neces-
sary to rotate this data since the
LSN is in the proper place. It is
simply converted to ASCII in the
same manner as the other and
displayed. Between the hours,
minutes and seconds, a colon is
displayed.

After the time has been dis-
played, there is another jump to
a monitor subroutine. The sub-
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The absolute address is the
starting address of the text. The
Y register is then added to the
absolute address to obtain the
correct address for the char-
acter to be displayed. The Y
register is then incremented to
obtain the consecutive char-
acters. A carriage return (ASCII
$0D) will be found at the end of
each line.

When a CR is loaded into the
accumulator, the program
jumps to a subroutine that out-
puts a carriage return and line
feed to the display and printer.
The Y register is incremented to
be ready to fetch the next char-
acter. The X register is set to
zero in order that the next line of
characters appears at the prop-
er place on the display and
printer. Address $04F0 is then
incremented and tested to see if
allthe lines of the text have been
output. If not, the program
branches back to $042A, ready
to fetch the next line. Otherwise,
the program looks at the
keyboard using another subrou-
tine.

At this point, the user inputs
the time he will start the pro-
gram. The clock will use this
time as its starting time. The
hour, minute and second times
are input as two-digit numbers
(eg., 01:15:30). Since each
numberis in ASCll format asitis
taken from the keyboard, the
two numbers for each division
must be converted to decimal
form and combined into one
byte. This is done at locations
$046D-8049C.

The decimal numbers are
then loaded into the proper ad-
dresses for use by the clock. The
program then returns to the
monitor. When the time input to
the clock is reached, the user
hits F2 and the program begins
to run.

The final section (30500-0599)
reads data from the meter and
outputs the changes to the dis-
play and printer. This is accom-
plished by using ports A and B
of the 8522 VIA. As it is presently
structured, the program will
read three digits by outputting
on port B which digit it wishes to
look at. It then reads the dataon
port A. Both the digits read and
those output are in BCD format.

The first four instructions ini-
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Listing 3. Sample run.

tialize port B as an output port
and port A as an input port.
While this program initializes
the entire port as one or the
other, each individual bit can ac-
tually be selected as an input or
output. The requested digit is
output on port B by loading ad-
dress $A000 with the requested
digit.

The most significant digit is
chosen first. It is then compared
with the previous reading. If it is
not the same, the reading is
stored and the Y register is in-
cremented.

After the three digits have
been read, the Y register is
checked to see if any digits have
changed. If not, the process is
started again. If the data has
changed, more text is taken
from the text buffer. It explains

what the data is. The new volt-
age is then output to the display
and printer. The clock is then
checked, and the current time Is
also output. The process then
begins again.

The simplicity of using the I/O
ports should now be evident. All
you have to do is to select the
function of the port by loading
the proper address with 1s or Os.
Even the individual bits can be in-
dependently programmed for
function. The port can then be
read by loading the accumulator
with the value found at the port's
address. Data can be outputona
port by storing the data at the
port's address. What could be
simpler than that?

This program looks at a differ-
ent digit approximately 8000
times per second. This means a
complete reading is done 44
times per line cycle. The only
drawback is that most digital
voltmeters do not update their
ouput nearly that fast. Your abili-
ty to use this program to record
voltage fluctuations or line
spikes will be limited by the
meter used for the measure-
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Listing 4. Alternative method
of text display.

ments.

Listing 3 is a sample run of
the program. Note that when in-
putting the time, you do not
separate the hours, minutes and
seconds by colons. These arein-
serted by the program for the
output. Although this program
was run on an AIM 65 with 4K
RAM, it is easily run in the 1K
version. The only change in-
volved is the reassigning of ad-
dresses.

Alternative Method

This program uses absolute
indexed addressing to output
text from the text buffer. The
advantage of this method is that
it takes few steps to accom-
plish. The drawback is that it
can only make use of text no
longer than 256 characters.

Listing 4 shows an alternative
method of outputting text. It
uses indirect indexed address-
ing. While it takes more steps to
accomplish the same goal, it
can address text of up to 64K
characters in length.

This particular example starts
the text address at $0200. This
information is stored at loca-
tions $A0 and $A1. Address $A2
is used as the text line counter.

Once again it is the carriage
return (ASCII $0D) that is used to
detect the end of a line. The Y
register is incremented to SFF
and then added to the address
found at SO0A0 and $00A1.
300A0Q contains the low-order
byte of the text address. while
$00A1 contains the high-order
byte. Since the address at $A0
and $A1 can be changed, any
length text at any location can
be addressed. This method has
been used successfully to print
text over 1K in length.

This program uses many of
the unique features of the AIM
65. The text editor, parallel /O
ports and the wide variety of
monitor subroutines provide a
combination of features not to
be found anywhere else in the
world of single-board com-
puters. The AIM is easy to use
once the user has unlocked a
few of its secrets and is able to
make use of the monitor
subroutines and other features.
| hope that this program has
given you some new insights in-
to programming the AIM 65.1



