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- AIM 65. The professional’s
microcomputer.

Printer, display, full keyboard. Under $500.00.

’\‘\jﬂ?/\/@'@ e 20-column printer and display  you can develop programs in
e Dual cassette, TTY and assembly language or BASIC,

general purpose I/Os write Rockwell International,

e R6502 NMOS microprocessor ~ Microsystems, RC 55,

e System expansion bus PO. Box 3669, Anaheim,
For professional learning, e Read /write RAM memory CA 92803 or contact your
designing and work, Rockwell’s o Prom/ROM expansion sockets local Rockwell distributor.
AIM 65 microcomputer gives you e Self-prompt interactive For application information
an easy, inexpensive head start. monitor firmware call (714) 632-3729. For location
That's Rockwell Micropower! o Big terminal-style keyboard of nearest dealer call

800-854-8099, in California
800-422-4230.

‘l Rockwell International

..where science gets down to business
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The Rockwell AIM-65
For professional learning, designing and work, Rockwell's AIM-65
microcomputer gives you an easy, inexpensive headstart! The AlM's
full-size keyboard, true alpha-numeric display and on-board printer
give you all of the peripherals assaciated with a large development
system, yet AIMis priced lower than the first circuit board would cost
for such a system.

4K AIM-65 $515.00
AIM Enclosure $43.50
Protects the AIM 65 from damage while maintaining convenient
access to on-board switches and printer.

Power Supply for the AlM 65 by MTU $79.95
This power supply from Micro Technology Unlimited provides the

power and cooling capacity needed to run your AIM at peak efficiency.

AlM BASIC ROM $100.00
Written by microsoft, Rockwell AIM-65 8K BASIC is contained in two
easy-to-install ROM circuits.

AlM-65 Assembler ROM $85.00
Just plug it into the AIM 65 board and your AIM is ready to do all the
busy work of creating 6502 Machine-Language programs.
CompuMart's Complete AlM-65 System. $850.00

Save $28
Includes a 4K AIM 65 with BASIC and Assembler, an MTU power
supply, Sanyc tape recorder and enclosure.

NEW/! PASCAL for your AlM $125.00
Remove the BASIC interpreter chips, plug in the two PASCAL chips
and your AIM is running in PASCAL.

Rockwell Motherboard for the AIM $195.00
Want to expand your AIM and keep Rockwell quality? Purchase the
Motherboard from CompuMart.

and

SERVICE

and

TOLL FREE
ORDERING

FREE
10 DAY
RETURN

and

ATE DE-
LIVERY

KIM-1 Microcomputer $179.00
From MOS Technology, a division of Commodore. This famous sin-
gle board based computer comes to you fully assembled and tested -
simply attach a power supply and you're ready to start computing.
Includes three informative manuals FREE.

Micro Technology Power Supply $35.00
The petfect mate for a small KIM system. Comes fully assembled,
tested, and enclosed in a Bakelite Box.

KIM 1 with power supply $204.00
Save $10 when purchased together!
KIM Enclosure ’ $23.50

Give your KIM-1 a professional appearance and protect it from shorts
and physical damage.

Current Loop/IRS-232 Adaptor $24.50
For general interfacing applications. (KIM-1to printer, KIM-1 to
modem, etc.)

Sanyo Cassette Recorder
Perfect for your KIM. Works great.
Books on KIM. (The following three books are included FREE
when you buy a KIM. You may purchase them separately however).

$55.00

6509 Programming Manual $9.95
6502 Hardware Manual $9.95
KIM User Manual $9.95,
First Book of KIM $8.95

Buy direct from CompuMart and get more than you pay for.

Toll Free 1-800-343-5504

270 THIRD STREET, COMPUMART.CAMBRIDGE MA. 02142@
[Ext. 3131

In Mass. 617-491-2700
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The Editor’'s Notfes

Robert Lock, Publisher/Editor

Well, the NCC is off and rolling and here 1

sit, plugging away at compute II. Oh well, I

hope those of you who make it, enjoy it. As of this
writing, I hear Apple will be showing the APPLE 3,
and Commodore will be showing off several new
goodies, among them their new touch screen, and
rumor of rumors, a PASCAL oriented bank switching
system for their new 80 column machine.

Speaking of Rumors

Synertek does not have a 6516 project. It was
abandoned, as best I can tell, many months ago. They
secmed a bit upset at the recent rumors to the
contrary.

A Better Rumor

Word is drifting up from several KIM owners that
Synertek Systems Marketing head, George Gregoire,
has been making interesting advances regarding a
new trade-in offer for KIM owners looking at moving
over to SYM. Ah competition. It will be interesting
to see if, and how, Commodore/MOS reacts. If

you want to see what Synertek is up to, you can
reach George at Synertek Systems Corporation, 150
South Wolfe Road, Sunnyvale, CA 94086.

A Non-Rumor

compute II grows on! I have been honestly suprised
at the response to compute IL. The feedback, over-
whelmingly positive, has been tremendous. Included in
this issue is an “‘Editor’s Feedback’ card. Please
take a moment to fill it out, add a 10¢ stamp

and return it to me. Your input helps give direction
to the magazine(s), and is invaluable to me.

A Ballot

One of the first questions you'll encounter on the
feedback card may qualify me for flakiest publisher
of the year award.

I'd like your input. The idea, way back (two
months ago) when we split compute II into its own
magazine, was that everybody would get more in-
formation. COMPUTE was going to shrink from its
Issue 3 size of 120 pages (it didn’f) to around 96
pages. compute II is pushing now to grow past 64
pages. I’m getting a certain amount of reader/ad-
vertiser pressure to go monthly with COMPUTE
and compute II. Reasons given arc variations of
timeliness, and gentle beefs about waiting so long
for information between issues. Frankly, there’s only
one way I could go monthly. That would be by merg-
ing the two magazines back together, and proceeding
with a monthly publication (one big happy family
again) of about 120 pages. Among the disadvantages
would be sharing the magazine; among the advantages

would be one every month, and greater access to in-
formation. I took a look at overlap between the two
magazines, and was surprised at how many of you get
both. I would assume a monthly would be fine with you
readers, but am equally concerned about you others.
To assist you in the decision, I've printed the table of
contents from Issue 4 of COMPUTE in this issue.
Take a look and let me know what you think.
Remember, this is simply a survey. I'll keep you
posted on the results.

Writing for compute II

I've really been pleased with the wealth of information

that started coming in after issue #1 hit the readers.

Keep it up! As I've said before, I'm as inter-

ested in short application notes as in long feature length

articles. I think a good mix of both helps keep

the magazine useful, readable, and handy. Articles

should be submitted to my attention at compute II,

Post Office Box 5406, Greensboro, NG 27403.

If you want to hear from me very promptly, enclose

a self-addressed post card, and we’ll acknowledge

receipt as soon as we get it.

Here are a few guidelines on submitting articles/
listings:

1. Text should be typed, with double-spacing, and
upper/lower case letters. That last one may seem
strange, but I've had several articles that were
all upper case. Before they can be typeset, [ have
to go through and underline every letter in the
entire article that’s really supposed to be upper
case. If you have to submit something in upper
case only, please take the time to go through
and underline each letter that really should be
upper case.

2. Be as clear as possible with your drawings and
figures. While we redraw many of them, we don’t
have to if you’re neat and precise the first
time through.

3. Use a new ribbon for your program listings,
and attempt to make your comments and data
statements consistent in width with the rest of
the program. Here’s an example. We photograph-
ically reproduce (and generally reduce) most of
the listings that appear in the magazine. The
extent of the reduction is governed by the
longer lines in your program. Generally these
end up being comments and/or data statements.
If you attend to these small details at the time
you’re generating the listing for us, it makes the
job easier on this end, and helps maintain the
quality and readability of the magazine. ©
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Some A/D

And D/A

Conversion
Techniques

Marvin L. De Jo

n
Department of A%QThemOﬂcs—Ph\/sics

The School of the Ozarks
Pt. Lookout, MO 65726

INTRODUCTION

The purpose of this paper is to de-
scribe some A/D conversion circuits
and programs that can be used with
6502 based microcomputer systems.
A digital-toc-analog (D/A) converter
is also described. Our motivation
for this project was an NSF Short
Course on the Science of Sound.
The complete project was to be a
circuit that would sample some
waveform, from an electric guitar
for example, and a program that
would perform a Fast Fourier
Transform (FFT). The Fast Fourier
Transform program has not yet been
completed, but the necessary A/D
circuit and driver programs have
been completed and are herein
described. A digital-to-analog
converter allows the sampled wave-
form to be displayed on an oscillo-
scope, producing a much improved
storage oscilloscope over our original
“storage scope’’ described in THE
BEST OF MICRO, Volume 1,
page 30, and Volume 2, page 61.
Some results of our experiments are
also included.

The analog-to-digital converter
is based on the AD570, an 8-bit
A/D converter sold by Analog De-
vices, Route 1 Industrial Park,
P.O. Box 280, Norwood, MA
02062. Its nominal conversion time
is 25 microseconds, allowing a
maximum sampling rate of 40,000
kHz. (The time necessary to read
the converter and store the data
will reduce this rate.) The AD570
requires no external components,

and can be operated either in a
bipolar or a unipolar mode. We
chose it because it is inexpensive,
relatively fast, and easy to inter-
face.

The D/A converter we used is
a Signetics NE5018. It is also easy
to interface because it has input
latches. It can be operated with few
external components, but it is not
an exceptionally fast converter. A
better choice would have been the

" Analog Devices 565, but this would

have required an 8-bit latch.

The circuits shown here inter-
face to the expansion connectors on
the KIM-1 or the AIM 65. With
little modification they could be
connected to a SYM-1. The applica-
tion connector is left free for
other devices. In particular, we had
hoped to do our mathematics for the
FFT program with an AM9511
Arithmetic Processor Unit interfaced
to the I/0 ports on the application
connector. In any case, Appendix A
suggests a circuit for interfacing
the converters to a 6522 Versatile
Interface Adapter.

Description Of The Circuit

The complete A/D, D/A, and oscil-
loscope trigger circuitry is shown in
Figure 1. This circuit was used to
interface the converters to an AIM
65 microcomputer, and all the
necessary connections are available
at the expansion connector, includ-
ing the DS9 device select pulse.
The same circuit could be used with
a SYM-1 if the DS18 device select

pulse, available on the SYM-1 ex-
pansion connector, were used. In
that case the addresses used to acti-
vate the various circuits would be
$1800 through $1803. In Figure 1
you will notice that addresses $9000
through $9003 produce pulse on the
Y, through Y, outputs on the
741.S138. For example, a STA
$9000 instruction produces a nega-
tive one microsecond pulse on Y.
This pulse is applied to the CLEAR
input on the 74L574 flip-flop and

it will cause the Q output to go to
logic zero. A logic one to logic zero
transition on the B/C pin of the ana-
log-to-digital converter (AD570)
starts a conversion. Approximately
25 microseconds later the data is
ready at the outputs of the AD570.
These outputs are connected to an
octal, three-state, buffer-driver
(81LS97). A LDA $9001 instruction

activates the 81L897 and puts the

data on the microcomputer’s data
bus. The trailing edge of the same
device select pulse that enables

the 81L.S97 clocks the 74L.874 back
into its Q) high’’ logic state.

This completes one analog-to-digital
conversion.

The analog input voltage is
applied to pin 13 of the AD570.
The 15 ohm resistor can be omitted
if a slight loss of precision is of
no concern. With the bipolar offset
switch open, as shown in Figure 1,
voltages between -5 V and +5 V
will be converted to a binary number
between $00 and $FF respectively.
A binary output of $80 corresponds
to pin 13 being at zero volts. If
the bipolar output switch is closed,
the AD570 will read voltages be-
tween 0 V and +10 V. The AD
570 will also work with a negative
supply voltage of -12 V rather than
the -15 V shown in Figure 1.
Although a “‘data ready’” signal is
available on the AD570, we chose to
use software to wait for the conver-
sion to be completed. One final
note on the AD570: the input im-
pedance for the analog input is only
about 5 k ohm. Consequently it #
makes a very poor voltmeter unless
a high impedance (a voltage follower
circuit, for example) amplifier is
placed between the analog input
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Figure 1. Complete analog-to-digital and digital-te-analog converter circuit.
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and the source of the analog voltage.
We used the instrumentation ampli-
fier (AD521) circuit given in Figure 3,

The digital-to-analog circuit is
activated by a STA $9002 instruc-
tion. That is, to write to the
NE5018, use a STA $9002 instruc-
tion and new data will be latched
into the NE5018. The voltage at pin
18 is proportional to the 8-bit num-
ber written to the NE3018, shown
operating in its bipolar mode in
Figure 1.

Finally, if you wish to use the
A/D and D/A converters to imple-
ment a storage scope, then you may
wish to use the other half of the

741874 flip-flop to produce a
trigger signal. Two STA $9003
instructions produce a pulse on the
Q output of the flip-flop that can
be used as a trigger pulse to start
the oscilloscope sweep.

For all you purists who think
that if it can’t be done with a KIM-1
then it isn’t worth doing, the circuit
in Figure 1 will also work with a
KIM-1. We simply replaced the
DS9 device select with the K1 de-
vice select produced by the on-
board 74145. A 3.3k pullup resistor
is required. The entire circuit can be
simplified somewhat with the
modifications shown in Figure 2.
The various 04s, 02s, and 00s

are replaced with two gates on a
741.532, the K1 device select goes to
the 741.S138, and the remainder of
the circuit is the same as in Figure
1. The RAM-RW signal on the
KIM-1, which does not have the
same meaning on the AIM 65,
can be used to simplify the logic,
as shown in Figure 2. The same
simplification could probably be
used with the SYM-1.

The preamplifier circuit we
used to study several waveforms
is shown in Figure 3. We used it
as a gain of 100, and as a gain
of 1000, amplifier, but it can also
be operated at unity gain by adjust-
ing R1 to be 100k. In this latter
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DAIM

DAIM is a complete disk operating system for the ROCKWELL INTERNATIONAL

AIM 65. The DAIM system includes a controller board (with 4K operating system in
EPROM) which plugs into the ROCKWELL expansion motherboard, packaged power
supply capable of driving two 5 1/4 inch floppy drives and one or two disk drives mounted
in a unique, smoked plastic enclosure. DAIM is completely compatible in both disk format
and operating system functions with the SYSTEM 65. Commands are provided to
load/save source and object files, initialize a disk, list a file, list a disk directory, rename
files, delete and recover files and compress a disk to recover unused space. Everything is
complete — plug it in and you're ready to go! DAIM provides the ideal way to turn your
AIM 65 into a complete 6500 development system. Also available are CSB 20
(EPROM/RAM) and CSB 10 (EPROM programmer) which may be used in conjunction
with the DAIM to provide enhanced functional capability. Base price of $850 includes
controller board with all software in EPROM, power supply and one disk drive. Now you
know why we say —

There is nothing like a

Dﬂlm Phone 515-232-8187
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mode it simply provides a high Figure 2. Modifications for the KIM-1.
impedance buffer for the AD570.
The AD521 is a differential ampli-
fier with a differential input impe-
dance of about 3 X 109 ohms.
Pin 3, the - input, need not be
grounded but can be connected
directly to the input voltage Doy L ez |
source. T74LS138 ‘
The circuits of Figures 1 - 3 |
provide a complete A/D and D/A e
system that can be used for a large %3 T I
variety of applications including
voltage measurements, temperature

3
measurements, and the storage & e ~ e
scope application described here. >

474LS74

A/D and D/A Converter HoRW PO o afu‘é
Software

The program in Example 1 was

designed to work with the AIM 65 Example 1. A/D and D/A driver program for 6522 based timing.

or any other system that has a
6522 VIA available for timing pur- | ¢opgg gp 00 90 START — STA GVNST  Pulse 74LS74 flip-flop to be in a

poses. The addresses used to start known
: d the A/D con- 0F03 AD 01 90 LDA A/D condition with Q at logic one.
the e < oo 4 | OF06 A2 00 LDX $00 Initialize X register to zero
verter, load the converter, an OF08 A9 40 LDA $40 Initialize ACR of 6522 to put T1 in
trigger the oscilloscope are $9000 OF0A 8D 0B A0 STA ACR its free-running mode.
th h $9003 ‘tively. Il a de- 0F0D A9 00 LDA $00 Clear accumulator. )
e A S e BEQ TEST  Branch to start the first conversion.
vice select other than the 15 OF11 AD 01 90 AGN LDA A/D Read A/D converter
used to enable the 74L.8138 decoder, 0F14 8D 00 90 TEST STA CVNST Start a conversion.
hes 0F17 8D 02 90 STA D/A Output A/D to D/A converter
q“?n Eiese addr?sses n;‘us{ be 1 0F1IA C5 00 CMP TRIG Compare conversion result with trigger
changed accordingly. For example, OF1C BO OF BCS SAMPLE  level. Branch to sample an additional
if the D818 select on the SYM-1 OFIE A5 01 LDA TIMLO 255 points if A/D exceeds trigger level.
is used, then these addresses 0F20 8D 04 A0 STA TILL Load 6522 with the number of micro-
b X $1800 th h $1803 0F23 A5 (02 LDA TIMHI seconds between conversions.
ccome It ehrong x Bes 0F25 8D 05 A0 STA TILH Start timer.
spectively. Since the KIM-1 does 0F28 90 37 BCC AGN Branch to read A/D.
i s R o e e 0F2A AD 01 90 MORE  LDA A/D Read A/D
y ¥ .il etoe i 0F2D 8D 00 90 SAMPLE STA CVNST Start sampling wavelorm.
program. that will'work [0FiL; ‘an 0F30 9D 00 02 STA TAB,X  Previous result into table.
this program is listed in Example 0F33 E8 INX X keeps track of the number of
conversions
The program in Example 1 has 0F34 FO 0C BEQ OUT ::J/[}iii:tg = 00, 256 conversions are
a maximum sampling rate of one 0736 AD 04 A0 LDA TICL Clear T1 interrupt flag.
sample every 32 micmseconds, or 0F39 EA NOP Fill in the 25 microsecond conversion
0F3A EA NOP time with no operation instructions.
31,250 He. It allows the AD570 0F3B 2C 0D A0 LOAF  BIT IFR Has T1-dimedout?
exacﬂy 28 microseconds to make OF3E 70 E9 BVS MORE Yes, get another conversion.
a conversion if the T1 timer is 0F40 50 F9 BVC LOAF No, wait for timer.
5 5 0F42 8D 03 90 OUT STA SCPTRG  Trigger scope.
loaded with $0000 If you have an 0F45 EA NOP Use an eight microsecond pulse to
ADS570 that is slightly faster, try 0F46 EA NOP trigger scope.
alogout s NCP e IS BE, L SRSEEE
- % [ : et some data from the table.
$OF3A. _If your AD570 is slightly 0F4D 8D 02 90 STA D/A Output it to the /A and the scope.
slower, insert some extra NOP 0F50 B8 INX
instructions after §0F3A. Change 0F51 DO F7 BNE NEXPT Branch to get more data.
] 0F53 FO ED BEQ OUT

the various bram_;h offsets ac.co.rdmg- $0000 = TRIG; load with desired triggering level but not $00.
ly. You can tell if you are giving $0001 TIMLO; low-order byte of time interval between samples (microseconds).
the AD5370 enough time by examin- $0002 = TIMHI; high-order byte of time interval between samples.

£ . $0200 = TAB: base address of table to store 256 samples.
ing the data it rer‘“‘rns' $9000 = CNVST; a STA CVNST instruction will start an A/D conversion.
The program in Example 1 has |$9001 = A/D; the analog-to-digital converter is read at this location.
the following features. It $9002 = D/A; write to this location to perform a digital-to-analog conversion.
39003 = SCPTRG; write to this location to trigger the oscilloscope.

continuously samples the analog
voltage at the input of the A/D




compute II.

converter. When the conversion re-
sult exceeds a preassigned level
stored in TRIG (location $0000),
the program proceeds to sample
another 255 points on the wave-
form at a rate determined by the
numbers stored in TIMLO (location
$0001) and TIMHI (location $0002).
The 256 data points are stored in
page two of memory. Once the
data have been obtained, the pro-
gram proceeds to read the data out,
one point at a time, to the D/A
converter for the purpose of dis-
playing the values on an oscillo-
scope. Each time the 256 points
are output to the D/A converter,

a trigger pulse is also supplied.
Since the conversion time is 32
microseconds with this program,
there is no use loading the T1
timer with a number less than 32
unless you wish to sample at the
maximum rate. In that case, put
$00 in location $0001. In the pro-
gram in Example 1, T1 is in its free
running mode, so its interrupt flag,
IFR6, will be set every N + 1
microseconds, where N is the 16-bit
number loaded into T1 from loca-
tions $0001 and $0002. Be sure to
load the locations TRIG, TIMLO,
and TIMHI before running the pro-
gram. The program comments
should explain how the program
works. The first two instructions
may produce a dummy conversion,
but their real function is to put

the 74L.S74 flip-flop in a condition
with Q at logic one. The program
consists of three main loops. The
AGN loop continuously samples the
incoming data, and the program
branches out of this loop to the
MORE loop when the incoming
voltage exceeds the trigger level.

In the MORE loop another 255
points are produced. When this
data has been gathered, the program
branches to the OUT loop to out-
put the 256 points to the D/A
converter.

The program in Example 2
works in about the same way with
the same purpose in mind, but it
was used on the KIM-1. The
sampling rate with this program
1s once every 39 microseconds,
or 25641 Hz. Its speed could be

Figure 3. Preamplifier circuit
for the A/D converter.
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Example 2. A/D and D/A driver program for a KIM-1 interface.

0300 8D 00 04  START STA CVNST
0303 AD 01 04 LDA A/D
0306 A2 00 LDX $00
0308 A9 00 LDA $00
030A 8D 00 04 TEST STA CVNST
030D 8D 02 04 STA D/A
0310 C5 00 CMP TRIG
0312 BO 16 BCS SAMPLE
0314 EA NOP

0315 EA NOP

0316 EA NOP

0317 EA NOP

0318 EA NOP

0319 EA NOP

031A EA NOP

031B AD 01 04 LDA A/D
031E 90 EA BCC TEST
0320 8D 00 04 MORE STA CVNST
0323 9D 00 02 STA TAB,X
0326 E8 INX

0327 FO 13 BEQ OUT
0329 A5 01 SAMPLE LDA TIME
032B 8D 04 17 STA TIMER
032E EA NOP

032F EA NOP

0330 EA NOP

0331 EA NOP

0332 AD 01 04 LDA A/D
0335 2C 07 17 LOAF BIT TIMER
0338 30 E6 BMI MORE
033A 10 F9 BPL LOAF
033C 8D 03 04 OUT STA SCPTRG
033F A2 00 LDX $00
0341 8D 03 04 STA SCPTRG
0344 BD 00 02 NEXPT LDA TABX
0347 8D 02 04 STA D/A
034A E8 INX

034B DO F7 BNE NEXPT
034D F0O ED BEQ OUT

Pulse 741.574 flip-flop to be in a known
condition with Q at logic one.

Initialize X register to zero.

Initialize accumulator to zero.

Start A/D conversion.

Previous result into D/A converter.
Compare conversion result with trigger
level. Branch to sample 256 points if
voltage exceeds trigger level.

Delay with no-operation instructions
until the 25 microsecond conversion
time is completed.

Read A/D converter.

Branch to start another conversion.
Start an A/D conversion.

Previous result into table.

X keeps track of number of conversions.
When X = 00, 256 conversions are
complete.

Get time in microseconds from $0001.
Store in divide-by-one timer.

Fill in time to make 25 microseconds
before reading A/D converter.

Read converter.

Has timer timed out?

Yes, then start another conversion and
store the result of the last. Otherwise
wait. Trigger the oscilloscope.

Get some data from the table.
Qutput it to the D/A and the oscillo-
SCUPE.

Branch to get more data.

Return to output table again.

80000 = TRIG; load with desired triggering level.

$0001 = TIME: load with time (in microseconds) between samples.

$0400 = CVNST; a STA CVNST instruction will start an A/D conversion. -
$0401 = A/D; the analog-to-digital converter is read at this location.

$0402 = D/A; write to this location to perform a digital-to-analog conversion.

$0403 = SCPTRG; write to this location to trigger the oscilloscope.
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improved to be about the same as
the program in Example 1. In any
“case, the on-board timers on the
KIM-1 were used to produce the
necessary timing. Again, the
trigger level is stored in $0000,
and the time is stored in $0001.
The divide-by-one timer at $1704
on the KIM-1 was used, but the
other timers may also be used.

The last program listing for the
circuit in Figure 1 is a program that
can be used to sample a waveform
at as many points as your R/W
memory will allow. Rather than use
just one page of R/W memory for
storing the waveform, it will use as
many pages as you have available.
The maximum sampling rate for this
program is one sample every 43
microseconds or 23256 Hz. The
program in Example 3 uses several
of the same locations as the
program in Example 1. The trigger
level is stored in TRIG at $0000.
The 16-bit number giving the num-
ber of microseconds between sam-
ples is stored in TIMLO at $0001
and TIMHI at $0002. The low-
order byte of the base address of
the table to store the conversion
data is in location TAB at $0003.
Normally this location initialized to
$00. The high-order byte of the
base address (page number) of the
table is stored in TAB +1 at
$0004. For our experiments with
the AIM 65 we used pages $02
through $0E. The page number of
the last page you wish to fill
with data is incremented by one
and stored in location END at
$0005. Thus if page $0E is the last
page to be used to store data, then
$0F is stored in END. Load loca-
tion $0006, STARTP with the same
value you put in $0004 if you wish
to output all the results to the D/A
for display on the oscilloscope.

The program in Example 3
samples an incoming waveform at
N*256 points where N is the number
of pages used to store the data.

It then outputs all of these points
to the D/A converter af the same
rate that it sampled the waveform.
If you want to output the results
faster, replace the BIT IFR and
BVC WAIT instructions at $0f5D
with NOPs.

Example 3. N-Page A/D Conversion and Storage Program

$OF00 8D 00 90 START STA CVNST Pulse 7474 to be in a known condition,
0F03 AD 01 90 LDA A/D with O at logic one.
0F06 A0 00 LDY $00 Initialize Y to zero for indirect indexed
0F08 A9 40 LDA $40 addressing that follows.
0F0A 8D 0B A0 STA ACR Put 6522 T1 in free-running mode.
0F0D A9 00 LDA $00 Clear A.
OFOF 8D 00 90 AGN STA CVNST Start a conversion.
0F12 8D 02 90 STA /A Qutput result to /A converter
OF15 C5 00 CMP TRIG Compare conversion result with trigger
0F17 BO 21 BCS SAMPLE  level.
0F19 A5 01 LDA TIMLO Get low-order byte of time hetween
conversions.
OF1B 8D 04 A0 STA TILL Result into T1.
OF1E A5 02 LDA TIMHI Get high-order byte of time between
0F20 8D 05 A0 STA T1LH conversions
0F23 AD 01 90 LDA A/D Read A/D converter to get conversion
level.
0F26 90 E7 BCC AGN Return to compare with trigger level.
0F28 8D 00 90 DATA STA CVNST Start an A/ conversion.
0F2B 91 03 STA (TAB),Y  Result of previous conversion into table,
0F2D C8 INY
0F2E DO 0A BNE EQUAL Branch around the page number incre-
ment routine.
0F30 E6 04 INC TAB +1 Increment page number
0F32 A5 04 LDA TAB +1 Now compare it with the ending page
0F34 G5 05 CMP END number.
0F36 90 09 BCC MORE Fill another page.
0F38 BO 14 BCS NOMORE Table is filled, branch to output the table.
0F3A EA SAMPLE NOP These NOPs cqualize the time between
0F3B EA NOP loading the table when no page boundary
0F3C EA NOP is crossed and when a page boundary is
0F3D EA NOP crossed.
OF3E EA NOP
OF3F A5 05 LDA TAB +2 This is also a dummy instruction.
0F41 AD 04 A0 MORE LDA TI1CL Clear the Tl interrupt flag.
0F44 AD 01 90 LDA A/D Read the A/D converter.
0F47 2C 0D A0 LOAF BIT IFR Has the timer timed-out?
0F4A 70 DB BVS DATA Start another conversion.
0F4C 50 F9 BVC LOAF Wait for timer.
0F4E 8D 03 90 NOMORE STA SCPTRG  Trigger scope.
0F51 A5 06 LDA STARTP  Reload TAB with starting page number.
0F53 85 04 STA TAB +1
0F55 AD 04 A0 RPT LDA TiCL Clear T1 interrupt flag.
OF58 B1 03 LDA (TAB),Y  Get data from the table.
0F5A 8D 02 90 STA D/A Qutput it to D/A.
0F5D 2C 0D A0 WAIT BIT IFR Test T1 flag.
0F60 50 FB BVC WAIT
0F62 C8 INY
0F63 DO FO BNE RPT Get some more data for the D/A converter.
0F65 E6 04 INC TAB +1
OF69 C5 05 CMP END
O0F6B 90 EA BCC RPT Get more data from a ncw page.
OF6D B0 E1 BCS NOMORE Output the table again,

We used this program to see
how the waveform from a plucked
guitar string varied with time,
but we couldn’t help connecting
a microphone to the AD521 and
using the program to output this
speech sound to an audio amplifier.
The results are quite good, even
though we made no attempt to in-
clude low-pass filters in either the
input or output circuits. The word
spoken into the microphone and out-
put to an audio amplifier is intelli-
gible and one can easily identify
the person who made the sound.
We had enough storage capability
on the AIM 65 to store one three-

syllable word. If you want a project,
you might try improving the circuit
and program to do a better job
with speech.

Results

In Figure 4 we show a photograph
of the results of sampling a 1000
Hz sine wave at a rate of about
25,000 Hz. The photograph shows
256 points on the sine wave. Since
we did not have a camera for our
oscilloscope, the pictures were taken
through a Celestron 5’ telescope,
placed about 25 ft. from the oscillo-
scope. Figure 5 shows the scope
trace expanded to show just one
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cycle of the same waveform in
Figure 4. Figure 6 shows 256
points of a 100 Hz sine wave
sampled about once every 40
microseconds, while Figure 7 shows
256 points on a 10 Hz sine wave
sampled once every 2000 micro-
seconds. Figure 8 is the waveform
of the A string of an electric
guitar just after being plucked.
The sampling rate in this case
was about one sample every 85
microseconds. Finally, in Figure
9 we show a sampled version of a
2500 Hz sine wave. Clearly the
system still does a pretty good job
of reconstructing a 2500 Hz sine
wave, but the information in fre-
quencies much above 5000 Hz will
be lost. Hopefully these pictures
are worth a thousand words.

Figure 4. 256 points on a 1000 HZ Sinc wave.

Figure 5. One cycle of a 1000 Hz Sine wave sampled at
about 24,000 Hz.

Figure 6. 256 points on a 100 Hz Sine wave.

Figure 7. 256 points on a 10Hz Sine wave.
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6502
MACRO ASSEMBLER

AND TEXT EDITOR

Versions for PET, APPLE II, SYM, KIM
and ATAR I (1st quarter 1980)

e Written entirely in machine language

¢ Qccupies 8K of memory starting at $2000 —
Apple version with disk occupies just over
9K

Macro and conditional assembly

36 error codes, 26 commands, 22 pseudo ops
Labels up to 10 characters

Auto line numbering and renumber com-
mand

s String search and string search and replace
Copy, move, delete, load, save, and append

Figure 10. Interfacing the AD570 and
the NE5018 to a 6522 Versatile

Interface Adapter. Only data and con- commands
trol connections are shown in this
figure. Refer to Figure 1 for the other Ca_ssette' and Manual $49.95
details. (including U. S. postdge)
g ¥SE 37
- R S T
. i) e Eastern House Software
3 Ti,
i i 3239 Linda Dr. Winston-Salem, N. C. 27106
3 1 Q/
2 LSB 10
Baf (AL 19 fom
m i ] P Appendix A. Interfacing The Converters To A 6522 VIA

The AD570 analog-to-digital converter and the NE5018 converter can easily be inter-
faced to a 6522, eliminating the need for most of the control logic shown in Figure 1. AIM 65
and SYM-1 users may wish to use the 6522 accessed at the application connector

=
L DJmﬂmE
==

o ngl. " and the circuit shown in Figure 10. Note that only the data and control conncctions are
shown in Figure 10. The other circuitry, mainly a few resistors and capacitors, can be found
3 J/ in Figure 1, as are the necessary power connections. This circuit eliminates the 741.5138, the
M—Z—l——__ 741.874, the 811897, and the various NAND, NOR, and INVERTER chips. The CA2

pin on the 6522 could be used as an output to trigger the oscilloscope. Below find a short
assembly language program that will collect 256 conversions and store them. This program
has not been tried.

LDA §FF Set up Port A as an output port.

STA DDRA
LDA §18 Set up the ACR so the shift register shifts out (on CB2)
ORA ACR at the clock rate.
STA ACR
LDA §FE Set up the PCR so a negative transition on CA1 sets
AND PCR its interrupt flag.
STA PCR
HERE LDA §03 The shift register is used to supply a 4 microsecond
STA SR pulse to the A/D converter to start a conversion.
LDA $02 Test to see if conversion is complete by reading IFR1.
TEST AND IFR
BEQ) TEST

LDA IRB Read the A/D converter.
STA TAB,Y Store the result in a one page table.
INY
BNE HERE When Y = 0, 256 conversions arc complete.
Otherwise get another conversion.
ouT
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Some Routines From Microsoft
BGSIC Jim Butterfield, Toronto

KIM SYM AIM OSI Description = : : o
2000 €003 BOOA AQOQ Action addresses for primary keywords Routines were identified by examining
2034 CO3D BO4Y A0D38 Action addresses for functions Spec1ﬁc machines. There may well be
2068 CO6B BO72 A066 Hierarchy and action addresses for operators 5
2086 COB9 BO9O AOB4 Table of Basic keyuords other versions of Basic on these
2169 C16E B175 A164 Basic messages, mostly error messages L = = g
2274 C1AB B1AC A1A1 Search the stack for FOR or GOSUB activity machmes, the user is urged to exercise
2242 C1D9 B1DA A1CF Open up space in memory caution.
22E5 C21€ B21D A212 Test: stack too deep? 9 .
22F2 €229 B22A A21F Check available memory OSI is from a C2-4 machine. KIM is
231F C256 B257 A24C Send canned error message, then: "
2348 C2TE B27F A274 Warm start; wait for Basic command a cassette tape version. SYM and AIM
2364 C2A0 B29D A295 Handle new Basic line input ; :
23F1 C32C B329 A32E Rebuild chaining of Basic lines are the ROM versions.
2420 €359 B356 A3Y4B Receive line from keyboard = 2 :
2466 C39F B3AE 4346 Crunch keywords into Basic tokens The addresses given identify the start
2U4F2 CL27 B436 Ab32 Search Basic for given lihe number of the area in which the described
2521 CU56 BUB5 AU6T Perform NEW ik Thi heth
252:: €472 B4B1 A6BC Perform CLEAR routine lies. 18 may not be the pro-
256B C49F BLAE AUAT Reset Basic execution to start i
2579 CLAC BUBRC A4B5 Perform LIST per program entry point or Ca.“lng
2203 €535 5256 A556 Perform FOR address.
26AA C5DA B601 AS5FF Execute Basic statement . ;
26CB C60A B631 AB1A Perform RESTORE ©Copyright 1980, Jim Butterfield
26DA C619 B6LO A62C Check stop key
26E8 €622 B65C A638 Perform STOP or END 352E DYEC C4T5 B347 Perform MID$
2711 C64B B685 A661 Perform CONT 3556 D516 CL9F B36F Pull string data
272B C665 A67B Perform NULL 3573 D531 CUBA B38C Perform LEN
273C C676 B69F FFF7 Perform SAVE 3579 D537 CHCO B392 Switch string to numeric
278C C6BT FFF4 Perform LOAD 3582 D540 CLCY B39B Perform ASC
BOAB Special AIM input routines gggi 3520 ngg §3§B Get bytevpirameter
27CA €707 BBEC 4691 Perform RUN 562 C 3BD Perform VA
27D5 C712 B6F7 A69C Perform GOSUB 35E3 D5A1 €524 B3FC Get two parameters for POKE or WAIT
27F2 C72F B714 A6B9 Perform GOTO 35EF DSAD C536 B4OB Convert floating-to-fixed
281F CT5C BT41 AGE6 Perform RETURN, then: 3605 D5C3 C54C BUIE Perform PEEK
2845 C782 B767 ATOC Perform DATA: skip statement 3610 D5DA C563 B429 Perform POKE
2853 €790 B775 AT14 Scan for next Basic statement 3619 D5E3 C56C B432 Perform WAIT
2857 €793 B778 AT1D Scan for next Basic line 3635 DSFF C588 BULE Add 0.5
2875.CTB2 B797 AT3C Perform IF, and perhaps: 363C D606 C58F BUSS Perform subtraction
2888 C7C5 BTAA ATUF Perform REM: skip line 36LE D618 CS5A6 BU6T Perform addition
2898 CYD5 B7BA A7SF Perform ON 3765 D6FD C686 B53T7 Complement accumfl
28B8 CTFS5 BTDA ATTF Input fixed-point number 379C D734 C6BD BE6Y Overflow exit
28F2 C82F B814 ATB9 Perform LET 37A1 D739 C6C2 B569 Multiply-a-byte
B89D Enable printer 3802 D772 C6FB B59C Constants
297B CBB8 BBA9 A829 Perform PRINT 3830 D7A0 C729 B5BD Perform LOG
2A13 COLF B94A ABC3 Print string from memory 386E DTDE C764 BSFB Perform multiplication
2A35 €971 BG6T ABED Print single format character 3904 D842 CTCB B64D Unpack memory into accum#?
2A59 €991 B988 A904 Handle bad input data 392F D86D CTF6 B673 Test & adjust accumulators
2ATE BYAD Perform GET 394C DBBA C813 B690 Hand;e overflow and underflow
248D C9BO BYBC A923 Perform INPUT 3954 D898 €821 BEYE Multiply by 10
2ABO C9DC BYET A9U6 Prompt and receive input 3971 DBAF C838 BEBS 10 in floating binary
2AB§ C9ES BYFO AQLF Perform READ 3976 DBB4 CB3D B6BY Divide by 10
2BA2 CABL BADC AA1C Canned Input error messages 3987 DBCS CBA6 BECA Perform divide-by
2BC6 CADS8 BEOO AALO Perform NEXT 398C DBCA C851 BG6CF Perform divide-into
2C34 CB43 BB59 AAAD Check type mismatch 3A1A D958 CBE1 BTUB Unpack memory into accum#i
2C48 CBS7 BBYF AACT Evaluate expression 3A3F DY7D €906 BTEB Pack accum#l into memory
2D82 CCYF BCBY ABF5 Evaluate expression within parentheses 3A74 D9B2 C93B BT9B Move accum#2 to #1
2D88 CCA5 BCBF ABFB Check parenthesis, comma 3484 D9C2 CYLB BTAB Move accum#l to #2
2D99 CCB6 BCDO ACOC Syntax error exit 3493 D9D1 C95A BTBA Round accumi#l
2DYE CCBB BCD5 AC11 Setup for functions 3AA3 DYE1 C96A BTCA Get accum#! sign .
2DA5 CCC2 BCDC AC18 Variable name setup 34B1 D9EF C978 BTD8 Perform SGN
2DC5 CCE6 BDOO AC27 Set up function references 3AD0 DAOE €997 BTF5 Perform ABS
2EO4 CD25 BD3F AC66 Perform OR, AND 3AD3 DA11 C99A BTF8 Compare accum#! to memory
2E34 CD55 BDGF AC96 Perform comparisons %g;s g:g; gigg ggg; glogtingiﬁg—fixed
2EQF CE11 BDDA ADO1 Perform DIM > Perform
2E39 CESF BDEY ADOB Search for variable 3B6B DAA9 CA32 B8B8T Convert string to floating-point
2F3D CEF3 BET8 AD8B Create new variable 3C0A DB3B CABD B912 Get new ASCII digit
2FA3 CF57 BEDC ADE6 Setup array pointer 3C3F DBTO CAF2 BGAT Constants
2FB4 CF68 BEED ADF7 Evaluate integer expression 3CH4E DBTF ©BO1 B9S3 Print IN, then:
2FD4 CF8B BF10 AE1T Find or make array 3C55 DB86 CBOC BYSA Print Basic line #
3181 D138 COBD AFAD Perform FRE, and: 3C69 DBYA CB1C BY9GE Convert floating-point to ASCII
3195 D1LC COD? AFC1 Convert fixed-to-floating 3D99 DCCA CCHC BA96 Constants
3142 D159 CODE AFCE Perform POS 3DC2 DCF3 CC75 BAAC Perform SQR
31A8 D15F COE4 AFDY Check not Direct 3DCC DCFD CCTF BAB6 Perform power function
3182 D16C COF1 AFDE Perform DEF 3E05 DD36 CCB8 BAEF Perform negation
31E0 D19A C11F BOOB Check FNx syntax 3E10 DDY1 CCC3 BAFA Constants
31F3 D1AD C132 BOIE Evaluate FNx 3E3E DD6F CCF1 BB1B Perform EXP
3266 D21E C143 BO8C Perform STR$ 3E91 DDC2 CD44 BBGE Series evaluation
3276 D22E C1B3 B09C Do string vector 3EDB DEQC CD8E BBB8 RND constants
3288 D240 C1C5 BOAE Scan, set up string 3EE3 DE14 CD96 BBCO Perform RND
32EF D249 C232 B115 Build descriptor 3F1F CDD2 BBFC Perform COS
3321 D2DB C264 B147 Garbage collection 3K26 CDD9 BCO3 Perform SIN -
3434 D3F2 C3TB B24D Concatenate 3F6F CE22 BC4C Perform TAN
3471 D42F C3B8 B2BA Store string 3F9B CEB6 BCT8 Constants
349A D458 C3E1 B2B3 Discard unwanted string 3FD3 BC99 Perform ATN
34D2 D490 C419 B2EB Clean descriptor stack 4003 BCCY Constants
34E3 DHA1 CA42A B2FC Perform CHR$ 4041 DESO CEB6 BCEE CHRGET sub for zero page
34F7 D4B5 C43E B310 Perform LEFT$ o)

3523 DUE1 C46A B33C Perform RIGHT$ Remaining routines are Basic startup.
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The world we live in is full of variables we
want to measure. These include weight,
temperature, pressure, humidity, speed and
fluid level. These variables are continuous
and their values may be represented by a
voltage. This voltage is the analog of the
physical variable. A device which converts
a physical, mechanical or chemical quanti-
ty to a voltage is called a sensor.

Computers do not understand volt-
ages: They understand bits. Bits are digital
signals. A device which converts voltages
to bits is an analog-to-digital converter.

Our AIM 16 (Analog Input Module) is a 16
input analog-to-digital converter.

The goal of Connecticut microCompu-
ter in designing the uMAGC SYSTEMS is
to produce easy to use, low cost data
acquisition and control modules for small
computers. These acquisition and control
modules will include digital input sensing
(e.g. switches), analog input sensing (e.g.
temperature, humidity), digital output con-
trol (e.g. lamps, motors, alarms), and
analog output control {(e.g. X-Y plotters, or
oscilloscopes).

Connectors

The AIM 16 requires connections to its
input port (analog inputs) and its output
port (computer interface). The ICON (Input
CONnector) is a 20 pin, solder eyelet, edge
connector for connecting inputs to each of
the AIM16’s 16 channels. The OCON
(Output CONnector) is a 20 pin, solder
gyelet edge connector for connecting the
computer’s input and output ports to the
AIM16.

The MANMOD1 (MANifold MODule)
replaces the ICON. It has screw terminals
and barrier strips for all 16 inputs for
connecting pots, joysticks, voltage
sources, etc.

CABLE A24 (24 inchinterconnect cable)
has an interface connector on one end
and an OCON equivalent on the other. This
cable provides connections between the
uMACSYSTEMS computer interfaces and
the AIM 16 or XPANDR1 and between the
XPANDR1 and up to eight AIM 16s.

Analog Input Module

The AIM 16 is a 16 channel analog to digital
converter designed to work with most
microcomputers. The AIM16 is connected
to the host computer through the compu-
ter's 8 bit input port and 8 bit output

port, or through one of the uMAC SYS-
TEMS special interfaces.

The input voltage range is 0 to 5.12
volts. The input voltage is converted to a
count between 0 and 255 (00 and FF hex).
Resolution is 20 millivolts per count. Ac-
curacy is 0.5% = 1 bit. Conversion time
is less than 100 microseconds per channel.
All 16 channels can be scanned in less than
1.5 milliseconds.

Power requirements are 12 volts DC at
60 ma.

The POW1 is the power module for the
AIM18, One POW1 supplies enough power
for one AIM16, one MANMOD1, sixteen sen-
sors, one XPANDR1 and one computer in-
terface. The POW1 comes in an American
version (POW1a) for 110 VAC and in a
European version (POW1e) for 230 VAC.

TEMPSENS

This module provides two temperature
probes for use by the AIM16. This
module should be used with the MANMOD1
for ease of hookup. The MANMOD1 will
support up to 16 probes (eight TEMP-
SENS modules).

Resolution for each probe is 1°F.

XPANDR1

The XPANDR?1 allows up to eight Input/

Qutput modules to be connected to a com-

puter at one time. The XPANDR1 is
connected to the computer in place of the
AIM16. Up to eight AIM16 modules are
then connected to each of the eight

ports provided using a CABLE A24 for
each module. Power for the XPANDR1

is derived from the AIM16 connected

to the first port.
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CONTROL for PET, Apple, KIM, and AIM ()

Computer Interfaces
and Sets

For your convenience the AIM16 comes as
part of a number of sets. The minimum
configuration for a usable system is the
AIM16, one POW1, one ICON and one
OCON. The AIM16 Starter Set 2 includes
a MANMOD1 in place of the ICON. Both
of these sets require that you have a
hardware knowledge of your computer
and of computer interfacing.

For simple plug compatible systems
we also offer computer interfaces and sets
for several home computers.

INTRODUCING
SUPER X-10 MODULE

Open a door or window and turn on a

light, tape recorder, alarm!

Control lab equipment. CLOSE THE
LOOP on the real world.

AN INEXPENSIVE CONTROL
SOLUTION FOR

HOME SECURITY
ENERGY CONSERVATION
GREENHOUSES
ENVIRONMENTAL CONTROL
INDUSTRIAL CONTROL
LABORATORIES

SUPER X-10 MOD SPEGS
1. Remote controller
Controls up to 256 different remote
devices by sending signals over the
house wiring to remote modules. Uses
BSR remote modules available all over
the USA (Sears, Radio Shack, etc.).
Does not require BSR control module.
Does not use sonic link.
Clockicalendar
Time of day - hours, minutes, seconds
Date - month, day - automatically cor-
rects for 28,29,30 and 31 day months.
Day of the week.
Digital inputs/outputs
8 inputs - TTL levels or switch closures.
Can be used as triggers for stored
sequences.
8 outputs - TTL levels

1o

]

EM
o R | 0 - .
Pon 10““ Te

PLUS: CLOCK, CALENDAR,
REMOTE SEQUENCE TRIGGERS

4. Computer interfaces
S-100: Requires one 8-bit input port and
one 8-bit output port.
Requires cable assembly.
PET, APPLE, TRS-80, KIM, SYM, AIM65:
Plug-in sets available - no cable assembly
required.
Other: same as §-100

. Self-contained module in metal case with
its own power supply. Physical size
approximately 5X6X2.

Price (until April 30, 1980): $199.00 (S-100),
$249.00 (other)
All prices and specifications subject to

change without notice. Our 30-day money
back guarantee applies.

o

AIM16 (16 channel-8 bit Analog

Input Module) 179.00
POW1a (POWer module:-110 VAC) 14.95
POW1e (POWer module-230 VAC) 24.95
ICON (input CONnector) 9.95
OCON (Output CONnector) 9.95
MANMOD1 (MANifold MODule) 59.95
CABLE A24 (24 inch interconnect

cable) 19.95

XPANDRT1 (allows up to 8 Input or

Output modules to be connected to a
computer at one time) 59.95
TEMPSENS2P1 (two temperature probes,
-10°F to 160°F) 49.95
LIGHTSENS1P1 (light level probe) 59.95

The following sets include one AIM16,
one POW1, one OCON and one ICON.
AIM16 Starter Set 1a (110 VAC) 189.00
AIM16 Starter Set 1e (230 VAC) 199.00

The following sets include one AIM16,

one POW1, one OCON and one MANMOD1.
AIM16 Starter Set 2a (110 VAC) 239.00
AIM16 Starter Set 2e (230 VAC) 248.00

The following modules plug into their
respective computers and, when used
with a CABLE A24, eliminate the need for
custom wiring of the computer interface.

PETMOD (Commodore PET) 49.95
KIMMOD (KIM, SYM, AIM65) 39.95
APMOD (APPLEII) 58.95
TRS-80 MOD (Radio Shack TRS-80) 59.95

QUANTITY DESCRIPTION PRICE TOTAL
BBSYSTEMS :
Order Form
CONNECTICUT microCOMPUTER, Inc.
150 POCONO ROAD _
BROOKFIELD, CONNECTICUT 06804
TEL: (203) 775-9659  TWX: 710-456-0052
. I SUBTOTAL
::‘I‘: g’g\w’::nognze;‘lsl\lfzﬂkgigtogfl:lcnzhsl‘_E Handling and shipping — add per order $3.00
A24 and one computer interface module Eersionorgers aid 1G%lar A1 gostage
PETSET1a (Commodore PET - add 7% sales tax
110 VAC) 295.00 TOTAL ENCLOSED
PETSET1e (Commodore PET -
230 VAC) 305.00
KIMSET1a (KIM, SYM, AIM&5 - INAME;
110 VAC) 285.00  COMPANY
KIMSET1e (KIM, SYM, AIM65 - ADDRESS
230 VAC) 295.00 G
APSET1a (APPLEIl- 110 VAC) 295.00
APSET1e (APPLE Il - 230 VAC) 305.00 ©TY
TRS-80 SET1a (Radio Shack TRS-80 - STATE ZIP =
110VAC) 29500 ysa O mc O date
TRS-80 SET1e (Radio Shack TRS-80 -
305.00 Card number.

230 VAC)
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% Skyles Electric Works
. 5 y
Presenting the Skyles MacroTeA
The Software Development System
For the Professional Programmer and

The Serious Amateur Software Hobbyist

...and for anyone who needs to automate dedicated industrial measurement
and control applications.

The Macro TeA, designed for use with the Commodore PET to create a
. remarkable synergism: a complete, integrated software development
system for the 6502...the only 6502 system not requiring a separate disk
drive. With over 60 commands for your complete machine language
programming.

...a lightning fast...fast...fast.........
..... machine language assembler with
true macro capabilities. Assemble
16K source text in less than ten
seconds! A single name indentifies a
whole body of lines. Macro and
conditional ‘assembly support. Auto-
matic line numbering. Labels up to
ten characters long; 1016 different U
labels.

Install permanently without tools and in less time than it takes to load an
equivalent sized assembler/text editor program from tape. No tape loading
ever. And no occupying of RAM memory space: the MacroTeA puts 10K of
executable machiné language code in ROM(989f to BFFF)and 2K in RAM
(9pdp to 97FF).

..-a super powerful lext editor. 26 commands with string search and replace
capability. Manuscript feature. Test loading and storage on tape or disks.
Supports tape drives, disks, CRT, printers and keyboard.

...an enhanced monitor with 11 powerful commands for program debugging
and final polishing.

...with a warm-start button, on a 12 inch cable. Reset the PET but not the
1792 bytes of object code in the Macro TeA RAM memory.

...a completely solid state firmware system ...all in ROM and RAM. No
tapes to load. The system is available from the time you turn on your PET to
the time you shut it off.

15 chips on a single high quality printed circuit board; interfaces with PET’s
parallel address and data bus or with Skyles Memory Adapter. A
comprehensive 170 page manual is included

LABEL FILE 1

Truly, there is simply no other system of this magnitude at anywhere near
this price. $395.00 "

(With any Skyles Memory Expansion System, $375.00

*California residents: please add 6% or 6.5% sales tax as required
VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)
CALIFORNIA ORDERS PLEASE CALL {408) 257-9140

3 %‘51 E tSqu{}_\Wh(i:skman l:?ad
5 Skyles Electric Works |Jigstaindiew.CA 940
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Nuts and Volts

Cene Zumchck
1700 Niagara Street
Buffalo, N.Y. 14207

In the first N & V discussion, I talked about read/
write timing in general, and 6502 timing in particular.
Fast TTL chips can be used with the 6502, but so
can most of the I/O chips of other processor families,
provided all the timing requirements are resolved.
Even chips with apparently incompatible timing re-
quirements can usually be accomodated by using tricks
like latching the write data, or shortening the write
strobe, as discussed in the first column. Let’s consider
- what is required to interface a popular port chip of the
8080 family.

The 8255A port chip has 24 I/0 pins, program-
mable in groups of four or eight bits as inputs and
outputs. The ports can be used as simple ports, ports
with handshaking (and interrupts) and even as bidirec-
tional buses. The reader might want to dig up a spec
sheet to study this versatile chip. The ‘A’ sulflix of
the part number is important. The original 8255 (with-
out the ““A’") had long set-up and hold time require-
ments. The 8255A, like newer Intel family chips,
has improved timing specs with a 100 ns. set-up
time and 30 ns. hold time, completely 6502 compatible.

The low-true read gate of the 8255A, RD, can be
the inverted R/W signal which need not (but can be)
gated with @2. The low-true write strobe, WR, is met
by the normal 6502 write strobe, which we saw
carlier is 02 NANDed with the inverted R/W line.

A high true Reset signal must be provided. Like most
peripherals, it has a low-true chip select. Figure 1.
shows the connections which satisfy the 8255A°s
timing requirements.

Figure 1.
g2
WR
R/W o
RES {>C RES
SEL cs
82554

Interfacing 8255A Port

If you have an 1/0 application requiring more than 16
pins, or you covet some other 8255A feature, there’s
no electronic reason why you cannot use this chip
with your 6502 system. The same can be said of
1/0 chips from other families. Clearly, all families
are designed to be both voltage level and drive
compatible with TTL and hence with each other. As
we can sce, accommodating the read/write timing need
not be difficult.
Using Port Chips
The most commonly used family accessory chips are
the 1/0 port chips. However, when simple I/0 is
required, port chips may not be the best choice.
Family chips, including port chips, are not inexpen-
sive. Port chips typically sell in the $8 to $15
range. Since they are MOS devices, their drive
capability is usually just one TTL load. They are also
vulnerable to static. Since their data bus lines also
can only drive a single TTL load, their use is limited
to the internal unbuffed data bus around the pro-
cessor. One could interface them (o a buffered bus
with bidirectional buffers, but these buffers are
expensive and power hungry. MOS port chips, there-
fore, are most attractive for use in small dedicated
controllers, especially where power and parts count arc
important considerations.

In applications using a buffered bus, where simple
1/0 is adequate, and where ruggedness and drive
capability are important, TTL I/0 is more attractive,
and usually much cheaper.

TTL Input

To make an input port, we nced a set of tri-

state® (® frademark National Semiconductor) gates which
are gated in unison. A tri-state gate is an electronic
switch. When cnabled, the output reflects the input
(sometimes with inversion). When disabled, the output
is high impedance or floating. Thus a large number
of tri-state outputs can be bussed together, provided
that only one set or device is enabled at one time.
RAM chips, ROM chips, and any other devices de-
signed to attach directly to a bidirectional data bus
have built in tri-state outputs.

TTL tri-state gates come in quad, hex, and octal
configurations. Quad types like the 74L.5125 have indi-
vidual enables for each gate. Hex types like the 8T97,
741.8%67, 8097 etc. have four gates with one enable,
and two gates with one enable. Although octal gates
arc the most attractive for eight bit processors, the
supply has not kept up with the demand, and hex
types are a little easicr to come by. Octal types
811,897 (Nat.) and 741.S244 are not pin compatible.

All that’s required to use some tri-state gates as
an input port is a low-true read gate. This is ob-
tained by ANDing of the R/W line in the read -
state, and a chip select decoded from the address
lines. Figure 2. shows a couple of possibilities, de-
pending upon the polarity of the chip select.
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Figure 2.
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IN8 P D7
MR )

€

TTL Input Port With Gating

If read gate signals are required for several ports,

a single three to eight decoder chip can be used to
get eight read gates from a coarser select. The R/W
line is used as an enable and is internally gated with
all the outputs, as shown in figure 3.

Figure 3
74LS138

S

A 3

gllom————rn

3 jo———— R3
A2 ——c —

2 p— R2
3l ——————1B i

0 o R
Al —————— A

Input Port Read Selects

One nice feature of TTL tri-state gates is that they
are always buffers and are meant to drive busses. Low
power Schottky devices are more desireable and
usually adequate for most applications.

TTL Output

An output bit is a flip-flop which can be written

to and from the data bus and whose output is connec-
ted to the world. Output bits are usually “D’’ type
flip-flops or latches. In TTL there are several
configurations, duals, 741874, 74L.5109; quads,

741.875, 74L.S175; hex, 74LS174; and octal, 7415273,
741.5373, 74LS374 and others. Again octal types are
sometimes a bit hard to come by.

Qutput ports need a write strobe generated by
ANDing the general purpose write strobe with a
select decoded from addresses. Figure 4. shows an out-
put port and the necessary write strobe.

Figure 4.
D7 D © o7
— T
D6 Q ——=06
— T
®
®
e
b0
DOL D Q 0
e LT
R/W
g2 TS £l

Output Port With Write Strobe

Since TTL devices are very fast, they have set-up
time requirements of only a few nanoseconds. There-
fore the locking edge of the write strobe better

come before the data goes away. That is, the 02
closest to the processor must be used, and not any
delayed versions. With a little care, we can use a
single decoder chip to generate write strobes for several
ports as in Figure 5.

Figure 5.
74L5138

p2 — 61

R/ ——4 G2a

4 fom———w7T

3P——w3
A2 c i

2p——— W2
PR 5 Lp=—"—%W
AD ———— a

Output Port Write Strobes
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From the data sheet for the 74L.S138, we see that the
delay from the high true enable input (G1) to any out-
put is a maximum of 26 ns. (typically 17 ns.). This

is quite acceptible, provided that we are not using

a delayed 02.

Now if you are building a small dedicated con-
troller, you certainly may not need eight input ports
or eight output ports. There’s no reason why you can-
not use a single 74L.S138 to give you gates and
strobes for four of cach.

Figure 6.
74L5138

|

Al4— |61

Al3 U g2n

Al5 ———0) co5p

02 3 p——m
(54
2 oP———— W2
:9,] o
Y e e (10 1 P Wl
o
20 X 0 wWo

Write Strobes and Read Gates

Figure 6 shows a 74LS138 wired to give four read
gates and four write strobes. In a dedicated controller,
you usually have memory space to burn so that you
can afford to waste some. In figure 6. we apply
address lines directly to the enables. This puts the
ports in an 8K block of memory starting with $4000.
The Nand gate generates the general purpose write
strobe. It is applied to the *‘C’" input of the de-
coder. When it is low, a write strobe is generated,
when high, a read gate. The maximum delay through
the NAND gate is 15 ns, through the decoder, a
maximum of 26 ns. Thus 02 experiences a worst case
delay of 41 ns. to the trailing edge of the write
strobe. This would be acceptable even if there was no
data bus buffer delay to compensate it.
Summary
Interfacing I/0 to an existing system or a do-it-
yourself prototype is not difficult as long as you
understand and consider read/write timing. Family
chips from any family are useable. Some applica-
tions may favor family chips. Others may suggest
TTL. The gates and strobes required by TTL 1/0
are easy to generate.

In the next column I will talk about address decod-
ing and generating selects. Please feel free to
write and suggest hardware topics that you would
like me to write about. 6

32 K BYTE MEMORY

RELIABLE AND COST EFFECTIVE RAM FOR
6502 & 6800 BASED MICROCOMPUTERS

AIM 65-*KIM*SYM
PET*S44-BUS

+ PLUG COMPATIBLE WITH THE AIM- GSJSYM EXPANSIDN
CONNECTOR BY USING A RIGHT Al CONNECTOR
(SUPPLIED) MOUNTED ON THE BACK UF IHE MEMORY

+ MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE
68| 4

+ CONNECTS T0 PET OR KIM USING AN ADAPTOR CABLE.
+ RELIABLE—DYNAMIG RAM WITH ON BOARD INVISIBLE
AT

TION OF THE POWER
REQUIRED FOR STATIC BOARDS.
+ LISES +5V ONLY, SUPPLIED FROM HOST COMPUTER.
« FULL DOCUMENTATION. ASSEM LED AND TESTED
BOARDS ARE

GUARANTEED ONE YEAR
PURCHASE PRICE IS FULLY REFUNDAELE IF BOARD \S
RETURNED UNDAMAGED WITHIN 14 DAYS.

ASSEMBLED WITH 32K RAM

6K RAM
TESTED \'IITHOLJT RAM C
HARD TO GET PARTS (NO RAM CH}PS)
WITH BOARD AND MANUAL
BARE BOARD & MANUAL .

PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO
A 4K OR 8K PET. GONTAINS: INTERFACE CABLE, BOARD
STANDOEFS, POWER SUPPLY MODIFICATION |\|T AND
COMPLETE INSTRUCTIONS. T

16K X 1 DYNAMIC RAM

THE MK4116-3 IS A 16,384 BIT HIGH SPEED
NMOS, DYNAMIC RAM. THEY ARE EQUIVALENT
T0 THE MOSTEK, TEXAS INSTRUMENTS, OR
MOTOROLA 4116-3

* 200 NSEC ACCESS TIME, 375 NSEC CYCLE

TIME,
* 16PINTTL COMPAT[DLE
* BURNED IN AND FULLY TE
« PARTS REPLACEMENT GUAﬂANTEEE} FOR

EAR.
$8.50 EACH IN QUANTITIES OF 8

|
6502 & 6800
54K BYTE AM AND CONTROLLER SET

MAKE 64K BYTE MEMORY FOR YOUR €800 OR
6502 THIS UHIP SET INCLUDES:
2 M5K 41163 16KX1, 200 NSEC RAMS,
‘ MDMBO MEMORY CONTROLLER.
1MC3242A  MEMORY ADDRESS
MULTIPLEXER AND COUNTER
% DATA AND APPLICATION SHEETS. PARTS
TESTED AND GUARANTEED.
$295.00 PER SET

= T |/
COMPUTER  DEVICES

1230 W.COLLINS AVE.
ORANGE, CA 92668
(714) 633-7280

Calil. residents please add 6% sales tax. Mastercharge
3 sccepod. Pleas allow 14 days for checks fo -
i ank. Phone orders welcome. Shipping charges
Vill e added 1o Al ehipments.

ALL ASSEMBLED BOARDS AND MEM- g
ORY CHIPS CARAY A FULL ONE YEAR
REPLACEMENT WARANTY.
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e
6502 74510 @ 69550 @ 635100 @ 615 | Gommodore CBM- i Centronics 737 Proportional Spacing Printer $ 845
6302 840 10 @ 79550 @ 739 100.@° 630 | pET SPECIALS L | NEC Soinwriter-paralel 2450
B520PIA 515 10® 490 50@ 445 100@ 4.15 e e /!
6522VIA 715 10@ 695 50® 645 100@ 600 merchandise T =
6532 790 10 @ 74050 @ 700 100 @ 660 QQS’ ;’V‘ltlh Dufcfggaoég‘e of /“-\ am LAg-aagASiC ‘:\/gg;\jK i $ 22?
2114-1450 47520 @ 445100 @ 415 i:’er‘;‘::"‘g T | Sy\ RAE-1/2 Assembler in ROM 85
2114-1.300 585 20 "9’; 545 100 'j 310 8032 32K-80 column CRT &1 79?*25? MDT 1000 Synertek Development System 1345
2716 EPROM 2190 5@ 2500 10 @ 2300 | 5032 32080 courmn GRY 1792 25 | kw2180 Synerte Video Board g
ot hM 2 8@ 625 | 4060 Dual Disk Drive-950,000 Lytes 1695 220 | KIM-T (add 34 for power supply) 159
6550 RAM (PET 8K) 1270 | Caw Modem-IEEE. Interface 395 50 | Seawell Motherboard-4K RAM 195
2llla, 90 | CBM Voice Synthesizer 395 50 | Seawell 16K Static RAM-KIM, SYM, AIM 320
5100 Wire Wrap 285 10 @ 265 | gN full size graphics keyboard 795 100 | $-100 Static RAM kit SALE 198
$-100 Solder Tail 23510 @ 215 ;g:j ;u:: size grapgjcs ::eyl;z:rg 123; };[5] Leedex Video 100 12 Monitar 129
ull size graphics ke i 2
CASSETTES—AGFA PE-611 PREMIUM 168 ull s busss keyboard 555 |2l Temingl ey 2 u
g'gho °,“$5‘6‘,°w5§,°2‘§fo§ %Em%uns ITethes %EJ“D”U‘“;\Zﬁ;ﬁisﬁ?ﬁié‘giﬁgg"byws 1§§§ };g KL-4M Four Voice Music.Board for PET $34.90
co0 1042‘4; 50/29.50 100/57.00 2022 Tractor Feed Printer 795 100 | Visible Music Monitor (4 Voice) for PET 2090
c30 iU’ﬁ 30 50’,34'00 100/66.00 2023 Pressure Feed Printer 695 90 | SPECIAL—KL-4M with Visible Music Monitor 59.90
) i i C2N External Cassette Deck 95 12
All other lengths available. Write for price list, Used 8K PETs (limited quantities) 495 MIGROTHELLO for PET by Michael Riley $9.95
“x EDUCATIONAL DISCOUNTS oy Machine language version—you can't win at Level 5.
‘ SALE Buy 2 computers, get 1 FREE PAPER MATE 60 Command PET Word Processor  $29.95
lwetatiratan iy peces) CBM Full Size Graphics Keyboard § 74 | Fulleatured version by Michael Riley
. CBM WordPro I-for 8K PET 25 =
SCOTCH 8" Disks 10/331.00 | caM WordPro I1-16 or 32K, 2040, Printer 88 All Book and Software Prices are Discounted
SCOTCH 5.25" Disks 10/ 31.50 | CBM WordPro 111-32K, 2040, Printer 178 | PET Personal Computer Guide (Osborne) $12.75
Verbatim 5.25" Disks 10/ 25.50 7 PET and the |EEE-488 Bus (Osborne) 12.75
Diskette Storage Pages 10/ 385 gIBS’\I: i:gﬁg;ﬁgéﬁg“ﬁé;ﬁmal 2R 5 gg 6502 Assembly Language (Osborne) 945
Disk Library Cases 8'-285 5 =215 | Ry General Ladger, AP, AR NEW! 270 | Hands on BASIC with a PET 1015
BASF 525" Disks 10/ 28.00 Programming the 6502 {Zaks) 1045
BASF 8" Disks 10/ 29.00 Sragrammers Tculgn—:E; ROM Utilities 8 ;ggg 6502 Applications Baok (Zaks) 1045
Lel ontonr ol Za0 | 6500 Maruais imos) Each 645
ATARI—INTRODUCTORY SPECIAL | ice-paralel printer interioce for PET 7900 | Programming a Microcomputer. 6502 178
Atari 400, Atari 800, all Atari Modules 20% OFF | |EEE-RS232 Printer Interface for PET 149.00 | 6502 Software Bookbook (Scelbi) 945

WRITE FOR CATALOG

115 E. St Road s -
Montgom:r:‘yei\leo,%A 18936 215-699-5826 A B cnmpulers Add $1 per order for shipping. We pay balance

of UPS surface charges on all prepaid orders.

LET THE FIRST MATE EASE YOUR
MICROCOMPUTER APPLICATIONS/TRAINING
EXPERIMENTATION

Mounted on the SYM-1*, the FIRST MATE pro- SYM-1 Expansion (E), Application (A) and

vides ready access to address, data and control Augxiliary Application (AA) connectors via one
busses, and up to 35 bits of I/0 plus control lines. to three SECOND MATEs and 40-conductor
Designed to serve the interfacing/prototyping ribbon cables. The I/0 and bus lines are available
needs of students, hobbiests and practicing at the onboard socket strip. Space is provided
engineers, the FIRST MATE interfaces to the for up to three additional socket strips. The

FIRST MATE is electrically compatible with the

KIM-1* and AIM-65* microcomputers.

Available from MicroMate, P.O. Box 50111,

Indianapolis, IN 46256.

MM-1 The FIRST MATE plus one SECOND MATE
and one 40-conductor ribbon cable . .$87.50

MM-2 Additional SECOND MATE ......... $15.00

MM-3 Additional 40-conductor ribbon cable $10.00

ColorMate by MicroMate
@ available 3rd gtr. 1980 ® KIM, SYM, AIM compatible
® based on Motorola 6847 video display generator
® applications range from two-page alphanumeric/semi-graphic
terminal to full graphics mode @ write for free details.

Add 2% for shipping to continental U.S.A. Others add 10%. Indiana residents add 4% sales tax.
*SYM:1 is a product of Synertek Systems Corp. KIM-1 is a product of MOS Technology ~ AIM-65 is a product of Rockwell International
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Programming
& Interfacing
the 6502, with
Experiments,

by Marvin L. Dejong.

Howard W. Sams & Co., Inc.
4300 West 62nd St.
Indianapolis, IN 46268

414 pages, $13.95

Review by Jim Butterfield

This book might have been subtitled, ‘A hands-on
guide to the 6502.”" That’s what it really is: it invites
the owner of a KIM, SYM or AIM to learn the
6502 by working through example after example on
his machine. Most of us learn by doing, rather than
just by reading; and this book contains eighty carefully
graded “‘experiments’’ that encourage you to get your
hands on the machine and prove to yourself that it
works the way the book says.

This is good stuff: the text and experiments
are carefully graded and go at a gentle pace. You
won’t get very many advanced programming concepts
here: the book covers only the basics. But it docs a
careful and thorough job. Early concepts are developed
with care at a pace the beginner can cope with.

As the title suggests, the book comes in two parts.
Part I deals with programming the 6502, Part II
with interfacing. Each chapter begins with a statement
of objectives, identifying what you may expect to learn
there. Each chapter ends with a series of experiments
designed to reinforce what you have learned. An ex-
periment often takes the form: ‘‘load this program ..
now do this .. what do you see? .. can you explain
why?”’. Emphasis is on gaining understanding as to
how a simple program operates; the last experiment
or two in a chapter often suggest small projects for
the reader.

Machine language is developed a few op-codes
at a time. Loads, Stores, and Transfers are intro-
duced first, and subsequent chapters progressively
bring in more commands. Branches, for example,
don’t arrive until chapter six - I would rather have
seen them a little earlier because I belicve loops
are so important - and the op codes aren’t completely
covered until chapter 9 has been completed. Advanced
addressing modes, such as indexing and indirect

addressing, are held back until chapter 8. It's all
carefully graded, and the going is about as easy as
it can be for machine language.

The pace changes in Part II, Interfacing the 6502.
We'’re thrown quite abruptly into the hardware field:
logic diagrams, truth tables, timing charts and oscillo-
scope traces start to appear with great rapidity. The
author seems to assume that the recader will have some
understanding of hardware, which is likely true for a
sizable fraction of KIM/SYM/AIM owners. A begin-
ner who isn’t sure about the different shapes of AND
and NOR logic symbols will have to work hard.

In keeping with the accelerated pace of the
material, Part IT takes on a number of more ambitious
projects, some of which might prove to be of special
interest to readers. Music synthesis, an ASCII
input port, data logging, a morse keyer, and a lunar
occultation program are included; most are adapted
from other sources but are accompanied by extra
explanations.

The book contains a quite extensive appendix sec-
tion, with emphasis on hardware. Many of the data
sheets are printed in very fine type and may be hard
to read. An index is included.

Is it possible to write a book which deals with
three different machines—the KIM, SYM, and AIM?
The experiments jump around from one machine to the
other without always specifying which machine is
intended. Even so, most users will be able to sort it out
without too much trouble. Two key tables point out
vital addresses on the respective machines; readers
may find themselves repeatedly scrambling for page 44
or 55 - T wish that these had been printed on fold-
out sheets so that they could be visible during the
experiments.

The author deals carefully with difficult subjects;
he doesn’t gloss over the tricky parts but treats
them with precision. One thing, however, bothers
me: his notation for immediate-mode addressing. 1f
you want to load the A register with the value 12
decimal, any of the following may be used on most
assemblers: ‘

LDA #12

LDA #$0C

LDA #%00001100

.. you may code the number in binary, decimal,
hexadecimal or whatever, but you must include that
pounds sign (#) to indicate Immediate mode. The
author codes LDA $0C; most assemblers would take
this to mean, ‘“‘load the contents of address 12’

- not the value 12. Readers will have to re-adapt when
they start using an assembler.

The book is a good, gentle introduction to pro-
gramming the 6502. It’s a little harder going for
inter-facing, especially for hardware beginners.

The “‘hands-on’’ nature of the experiments tend
to drive the lessons home. It’s a good way to come
to grips with your computer.

P

(&)
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ALLAMUCHY, N.J. 07820
201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE HDE MINI-DISK SYSTEM

The HDE DM816-MD1 Mini Disk System is the per-
ipheral you have been waiting for. No longer bounded
by long and unreliable cassette saves and loads, your
computer becomes a sophisticated system for program
development or general purpose use. With the HDE
Mini-Disk you load and save programs in secends, not
minutes or hours. And, since all transfers to and from
the Mini-Disk are verified for accuracy, the data will be
there when you need it.

The HDE DM816-MD1 Mini-Disk has been “systems”
engineered to provide a complete and integrated capa-
bility. Software and hardware have been built asa team
using the most reliable components available. The sys-
tems software includes the acclaimed and proven
HDE File Oriented Disk System and Text EDitor, requir-
ing only 8K for the operating software and overlay area.
Systems expanding programs available include the

VERSIONS

KIM AVAILABLE
TIM AVAILABLE
AIM 65 - 1st Qtr. ’80
SYM AVAILABLE

SINGLE DRIVE
DUAL DRIVE

$ 795.00
$1195.00

Complete with all hardware.
Interconnecting cables, FODS,
text editor and user and instal-
lation manuals.

two-pass HDE assembler, the Text Output Processing
System and Dynamic Debugging Tool. Hardware in-
cludes a Western Digital 1771 based controller in a
state-of-the-art 4% x 6'%" card size, Shugart SA 400 drive
and the Alpha power supply.

The storage media for the DM816-MD1 is the stan-
dard, soft sectored 5'" mini diskette readily available
at most computer stores, and HDE has designed the
system so that the diskettes rotate only during disk
transactions, favorably extending media life. A disk
formatter routine included with the system, formats the
diskettes, verifies media integrity by a comprehensive
R/W test and checks drive RPM. Additional utilities
provide ascending or descending alpha numeric sort,
disk packing, text output .formatting. file renaming,
file addressing and other capabilities.

June/July, 1980.

HDE PRODUCTS. BUILT TO BE USED WITH CONFIDENCE.

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

ARESCO PLAINSMAN MICROSYSTEMS
P.O. Box 43 Box 1712
Audubon, Pa. 19407 Auburn, Ala. 36830
215-631-9052 B800-633-8724

JOHNSON C%MF’UTER

ox 523
Medina, Ohio 44256
216-725-4580

LONE STARELECTRONICS ~ PERRY PERIPHERALS
Box 488 P.O. Box 924

Miller Place, N.Y. 117684
516-744-6462

Manchaca, Texas 78652
612-282-3570
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BOX 120
ALLAMUCHY, N.J. 07820
inc. 201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

ANNOUNCING THE HDE OMNIDISK 65/8

Now, you can “plug in” the latest in a success-
ful series of flexible disk systems developed by
HDE forthe KIM, SYM and AIM microcomputers.
The OMNIDISK 65/8 is a complete system,
using 8 inch soft sectored diskettes with a
formatted (IBM Standard) capacity of 256K. Of
course, a disk formatting function is included
as are system supporting utilities for file
renaming, disk packing. copy (dual systems)
and others. \

TED, a full featured, line oriented editor is
standard in KIM and SYM based versions to
get you up and running on your project ina
hurry. The AIM version uses the on-board
editor. With the OMNIDISK 85/8 you can con-

centrate on your problem, the disk supports
you all the way.

OMNIDISK 65/8 is available in an attractive

walnut wood cabinet, or unpackaged for OEM

applications in dual and single drive configura-

tions. The HDE disk controller is a state-of-the-

art 47" by 6% card electronically compatible-
with the 44-pin KIM-4 bus structure. The con-

troller and disk-driver are designed to operate

with the popular Shugart 801-R and compatible

devices.

The OEM single drive is $1195, the dual, $1895
and the dual in the walnut cabinet, $2200.
Priceisanotherreasontostepuptothe proven
quality of an HDE system.

HDE PRODUCTS - BUILT TO BE USED WITH CONFIDENCE
AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

JOHNSON COMPUTER ARESCO
Box 523 PO Box 43
Medina. Ohio 44256  Auduben Pa 19407
216-725-4560 215-631-3052

PLAINSMAN MICROSYSTEMS  LONE STAR ELECTRONICS ~ PLRRY PERIPHERALS
Box 1712 5

Box 188
Manchaca. Texas 78652 BA% Box e
Miller Place. NY 11764

612-282-3570
516-744-6462

Auburn, Ala, 36830
B00-6133-8724
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Fast Random
Numbers For
The 6502

Ecward B, Beach
5112 Williamsburg Blvd,
Arlington, VA 22207

If you should ever have need for a short (two instruc-
tions), fast (10 us) routine to produce an 8-bit
random number, read on! Notice we said random
number, not pseudorandom number.

Most random number generators (pseudoran-
dom, that is) depend upon complex mathematical
theorems to produce algorithms which depend upon
16, 24, 32, or perhaps even 40-bit numbers which
act as a seed to produce a sequence of numbers
that will repeat after some astronomically large number
of iterations. The net result is a routine that takes
up lots of room in memory (both for the random
number generator routine and for the multibyte
seed number), and which takes a fair amount of
computer time to execute. In addition, many of these
algorithms have seed values which are not allowed
as they will cause the generator to lock up, causing
the generator to produce some constant rather than a
random number. The only way to restart the genera-
tor is to insert a new seed number.

The one real virtue of this type of random number
generator is that a given starting value will always
produce the same sequence of random numbers. This
makes these routines useful in generating hash
addresses and the like, so you can search a hash
table over and over by properly priming the seed
number.

I'm not into all that sort of exotic stuff yet.

My needs for random numbers are almost trivial.

I need them mostly for games, for rolling dice,
dealing cards, producing tones for computer ‘““music’’,
and for getting random Morse code characters for
code practice. Most times an 8-bit number is enough.
For these needs my Fast Random Number Sequencer
(FRNS) is ideally suited.

Here’s how it works.

First of all we need two locations in page zero for

an address pointer. I call these RND and RND + 1.
Only one of these locations needs to be initialized.
This location (RND + 1) will be set to point to one
specific page in your computer memory. In my KIM-1
I usually use page $18, which is the beginning of

the monitor ROM. Other times I set RND + 1 to
page zero. Whenever I need an 8-bit random number

(in the accumulator) I insert the following two
instructions:

INC RND

SBC (RND),Y
This is the entire FRNS!

1) The value in A as FRNS is entered.

2) The value in Y as FRNS is entered.

3) The value in RND as FRNS is entered.

4) The condition of the carry bit as FRNS is

entered.
The FRNS does not alter or use any registers
other than the accumulator. The carry may or may
not be altered as a result of the SBC instruction.
If it is important to preserve the condition of the
carry, you can precede FRNS with PHP (3 uS) and
follow it with PLP (4 uS). This adds two bytes
and 7 uS8 to the routine.

As you can see, FRNS requires four bytes of
code for the whole thing - one byte more than a
JSR instruction alone. This means that in most cases
it will probably be most efficient to use FRNS as
a macro, coding it in-line every time you need a
random number. You would have to call it as a sub-
routine from at least six different places in one
program before it would become more economical
(memory-wise) to code it as a subroutine. In addition,
the time overhead of each JSR/RTS is 12 uS -
more than the execution time of the two-instruction
FRNS itself!

In selecting a page number to use in RND + 1,
keep in mind that almost two full pages will be
addressed using indirect indexed addressing. Using
page $18 as an example, you will be selecting
locations which could range from $1800 to $18FF
+ BFF = B19FE. Both pages should contain SOME-
THING. That’s why I frequently use $00 in RND + 1
since page zero usually has lots of temporary data and
page $01 is the stack which is also quite active,
adding another degree of randomness to the FRNS.

If you like to experiment, there are variations
you can use for FRNS like:

DEC RND

SBC (RND),Y
or:

INC RND

ADC (RND),Y
or perhaps you might like:

SBC (RND),Y

INC RND
or:

ADC (RND),Y

DEC RND
or some such. The results are equally unpredictable.
After all, that’s what random number generators
should be.

Reprinted by permission of the Washington Area KIM Enthusi:
(W.A.K.E.), Ted Beach, President. (@)
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SPEEDING UP
FOCAL

Jim Knopf
12021 SE 5] Street
Belleviue, Wa 98006

Focal-63E is the best thing I ever did for my Kim. It’s a
tremendously powerful language packed into 5 1/2 K
of code and I’ve yet to find a Basic program that I can’t
convert to Focal.

Most programs run plenty fast, but some of the
“‘number crunchers’’, such as 3-D Tic Tac Toe,
Connect-4, Mastermind, and my Maze program were
embarassingly slow.

Speeding up the Focal interpreter by about 20%
(see issue no. 15 of the 6502 User Notes) helped a
little, but not enough. I've discovered that with a few
simple changes in the programs themselves, most pro-
grams will run 2 to 3 times faster, and the changes are
olten (rivial.

Hint #1: Pre-allocate the frequently used variables.
This is easier than it sounds. Take a guess at which few
variables in the program are used most frequently.
These are the variables used inside of programming
loops and in frequently used subroutines. When you
have settled on at least five or six of them, insert a
statement which will be executed very early in the pro-
gram, right after the initial “‘erase’’ statement, to
initialize these variables. For example:

1.0l ESN=M=X=I=8=0

Focal builds its list of variables sequentially, front to
back, in sequence by ‘‘when referenced’’. Thus, the
above example will cause N,M, X[, and S to be
placed first in the list. Each time a variable is
referenced, Focal starts at the front of the list and
scans sequentially until it finds the required variable.
If it doesn’t find it, it creates it at the end of the list.
You guarantee that Focal will find this data quickly
by placing it at the front of the variable list.
Hint #2: Repackage the program for fast branching.
This one takes more work, but can also bring big bene-
fits. When Focal needs to “‘Go’” to or ““Do’’ a state-
ment number, it uses the following logic:

A. If the “branched to’’ statement number is
larger than the ‘‘current’’ line number, it
starts at the ‘‘current” line number and scans
through the program, byte by byte, moving
down the program until it finds the new line.

B. If the ““branched to’’ statement number is
smaller than the “‘current’’ line number, it
starts scanning at the front of the program and
goes until it finds the required line.

You will save Focal a lot of time if you will place

frequently used routines where Focal can find them
quickly, and move seldom used code out of the way
so that Focal doesn’t have to keep scanning past it.

1. Move the “‘startup’ code to the tail end of the
program.

2. Move the small, highly used subroutines to the
[ront of the program, or to a point right after
the spots they are referenced.

I try to structure my programs, for speed, like the
example below:

1.01 G 99.1

2.10 (highly used subroutines)

10.10 (mainline logic)

80.10 (less frequently used subroutines)

9910 E;SN =M =X =1=8 =10

(startup and initialization code)

99.90 G 10.1 ©

1802 SOFTWARE

BIORHYTHMS $12.95
SLOT MACHINE § 9.95
BLACKJACK $ 9.95
OTHERS

S.A.S.E. for information. Will work on
any 1802 system with terminal and 4K
memory. Written in machine language
by L. Sandlin.

ELF Il cassette and listing. Texas
Residents add 6% Sa. Tx.

SANSOFT PLUS
PO BOX 58170
Drawer 900
Houston, Texas
77058
C.O.D. after 6PM (713) 488-7905
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EXCERT, INCORPORATED

% %k ok

AIM-65

SPECIAL
A65-4AB  AIM-65 w/4K RAM

Assembler & BASIC ROM

& %k ok
$595
SPARE PARTS (When Available)
A65-P Printer $50
A65-D Complete Display Bd. $85
w/Exchange of Old Bd. $50
A65-K Keyboard $30

ACCESSORIES

P/N QTY 19
A65-1 AIM-65 w/1K RAM $375
A65-4 AIM-65 w/4K RAM $450
AB65-A Assembler ROM $85
A65-B BASIC ROM $100
P/NO. QTY 1-9

Power Supplies
(fully AIM-65 Compatible)

PRS3 +5V at 3A, +24V at 1A w/mtg hardware,
cordiete: o au i an ansnne YRR T $65
PRS4  +5V at 2A, +24V at .5A w/mtg hardware,
cordielon w3 L UAEORGH O ST $50

From The Enclosure Group

ENC1 AIM-65 case w/space for PRS3/PRS4 ....$45

ENCI1A AIM-65 case w/space for PRS3/PRS4 and one
expansionboard. ..........coiiiiinnn $49

Cases with Power Supplies

ENC3 ENC1 w/PRS3 mounted inside . ........ $115

ENC3A ENCI1A w/PRS3 mounted inside....... $119
ENC4 ENCI1 w/PRS4 mounted inside........ $100
ENC4A ENCI1A w/PRS4 mounted inside. . . .. .. $104

From The Computerist, Inc.

MCP1 Mother Plust™ - Dual 44 pin mother card takes
MEBI, VIB1, PTC1, fully buffered, 5 expansion
slots underneath the AIM. . ............ $80

MEB1 Memory Plust™m - 8K RAM, 8K PROM sockets,
6522 1/0 chip and programmer for 5V
EPROMS (w/cables $215) . ......... $200

PTC1 Proto Plustm - Prototype card same size as
KIM-1 MEB1, VIB1.................. $40

VIB1  Video Plust™ - Video bd w/128 char, 128 user

char, up to 4K display RAM, light pen and
ASCII keyboard interfaces w/cables. ...$245

P/NO.

From Seawell Marketing, Inc.
MCP2 Little Buffered Mother™.-Single 44 pin (KIM-4
style) mother card takes MEB2, PGR2, PTC2
and PI02. Has on board 5V regulator for
AIM-65, 4 expansion slots. Routes A&E signals
to duplicates on sides w/4K RAM . .... $199
SEA 16™-16K static RAM bd takes 2114L

w/regulators and address switches
Y o T L PP $325

QTY 1-9

MEB2

PGR2 Prommer™-Programmer for 5V EPROMS
w/ROM firmware, regulators, 4 textool
sockets, up to 8 EPROMS simultanously, can
execute after programming ........... $299

PI02 Parallel1/O Bd w/4-6522's .. .,....... $260

PTC2 Proto/Blank™-Prototype card that fits MCP2
.................................. $49

PTC2A Proto/Pop™.-w/regulator, decoders, switches
.................................. $99

From Optimal Technology

ADC1 A/D: 8 channels; D/A: 2 channels. Requires
%12v to £15 volts @ 100 ma and 2 1/0 ports
FromUSEEODRR . oo - srs i o s s $115.00

Miscellaneous
TPT2  Approved Thermal Paper Tape

BABD OIS o i s sty e $10
MEMé 6/2114 RAM Chips

CLOSE-OUT!

From Beta Computer

MEB3 32K Dynamic Memory Card w/on bd DC to
DC converters (5V only .8A max)

SYSTEMS

We specialize in assembled and tested systems made from the above items. Normally, the price
will be the total of the items, plus $5 for shipping, insurance and handling. Please call or write for

exact prices or if questions arise.

Higher quantities quoted upon request.
COD’s accepted.

Add $5 for shipping, insurance, and handling.

Minnesota residents add 4% sales tax.

Mail Check or Money Order To:
EXCERT, INC.

Educational Computer Division
P.O. BOX 8600

WHITE BEAR LAKE, MN. 55110
612-426-4114

June/July, 1980.
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Port 2:R$S232 COMMUNICATIONS

Michael E. Day
2590 DeBok Road
West Linn, OR 97068

In part 1, Michael described the full RS-232C standard
with associated communications details. Here he provides
expanded descriptions of RS-232C signals. RCL

The following is a list of the definitions of the R5232-C
signals which are listed in order of pin number. To
simplify the definitions, the transmitter of the message
will be identified as the “‘transmitting terminal’’

and the receiver as the “‘receiving terminal.”’

PROTECTIVE GROUND PIN 1: This ground is
electrically connected to the equipment frame. It may
be connected to external grounds, as required.

TRANSMITTED DATA PIN 2: This signal is
generated by the transmitting terminal and is trans-
ferred to the local transmitting data set for trans-
mission of data to the receiving terminal. The
transmitting terminal will hold ““Transmitted Data’
in marking condition during the intervals between
characters or words, and at all times when no data
are being transmitted.

In all systems, the transmitting terminal will not
transmit data unless an ON condition is present on all
of the following four signals:

1. Request To Send

2. Clear to Send

3. Data Set Ready

4. Data Terminal Ready

RECEIVED DATA PIN 3: This signal is generated
by the receiving data set in response to data signals
received from transmitting terminal via the trans-
mitting data set. ‘‘Received Data’’ will be held in the
binary one (marking) condition at all times when
“Received Line Signal Detector’’ is in the OFF
condition. This is called clamping the line.

On a half-duplex channel, ““Received Data’’
signal will be held in the binary one (marking)
condition when ‘‘Request To Send’’ is in the ON
condition and for a brief interval following the ON
to OFF transition of ‘‘Request To Send’’ signal to
allow for the completion of transmission and the
decay of line reflections. This is called squelch.

REQUEST TO SEND PIN 4: This signal is used
to condition the data set for data transmission. On
simplex channels or duplex channels, the ON
condition maintains the data set in the transmit
mode. The OFF condition maintains the data set in
a non-transmit mode.

On a half-duplex channel, the ON condition
maintains the data set in the transmit mode and in-
hibits the received mode. The OFF condition main-
tains the data set in the receive mode.

A transition from OFF to On instructs the data
set to enter the transmit state which turns on the
carrier. The data set responds by taking such action
as may be neccssary and indicates completion of
such actions by turning ON “‘Clear To Send,”
thereby indicating to the terminal that data may be
transferred on the interchange signal ‘“Transmitted
Data.”

A transition from ON to OFF instructs the data
set to complete the transmission of all data which
was previously transferred on the interchange signal
“Transmitted Data’’ and then assumes a non-
transit mode or a receive mode, as appropriate. The
data set responds to this instruction by turning OFF
“Clear To Send’’ when it is prepared to again respond
to a subsequent ON condition ‘‘Request To Send.””

When ‘‘Request To Send’’ is turned OFF, it
will not be turned ON again until circuit ‘‘Clear
To Send’” has been turned OFF by the data set.

An ON condition is required on ‘‘Request To
Send”’ as well as on ‘‘Clear To Send,”” ‘“Data
Set Ready’” and, where implemented, ‘‘Data Termi-
nal Ready’’ whenever the transmitting terminal trans-
fer data on the interchange signal ‘‘Transmitted
Data.”

It is permissible to turn ‘‘Request To Send”’
ON at any time when ““Clear To Send’’ is OFF,
regardless of the condition of any other inter-
change circuit.

CLEAR TO SEND PIN 5: A signal generated by
the data set to indicate whether or not the data
set is ready to transmit data.

The ““Clear To Send”” ON condition together
with the ON condition of interchange signals ‘‘Re-
quest To Send,”” “‘Data Set Ready’” and, where
implemented, ‘‘Data Terminal Ready’” will be trans-
mitted to the communication.

The OFF condition is an indication to the trans-
mitting terminal that it should not transfer data
across the interface on interchange *‘Transmitted
Data.”

The ON condition of “‘Clear To Send”’ is a
response to the occurrence of a simultaneous ON
condition on “‘Data Set Ready’’ and ‘‘Request To
Send’’ delayed as may be appropriate to the data set
for establishing a data communication channel to a
remote terminal (including the removal of the MARK
HOLD clamps from the received data interchange
circuit of the remote data set).

Where ““Request To Send”’ is not implemented in
the data set with transmitting capability, ‘‘Request
To Send’’ shall be assumed to be in the ON condition
at all times and ‘‘Clear To Send”’ will respond
accordingly.

DATA SET READY PIN 6: This signal is used
to indicate the status of the local data set. The ON
condition of this signal is presented to indicate
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that the local data set is not in test (local or remote),
~talk (alternate voice), or dial mode (optional).

This circuit shall be used only to indicate the
status of the local data set. The ON condition will
not be interpreted as either an indication that a
communication channel has been established to a re-
mote terminal or the status of any remote terminal.

The OFF condition will appear at all other times
and shall be an indication that the local is to dis-
regard signals appearing on any other interchange
signal with the exception of “‘Ring Indicator.”’

The OFF condition will not impair the operation
of “Ring Indicator’” or ‘‘Data Terminal Ready.”’

SIGNAL GROUND PIN 7: This conductor establi-
shes the common ground reference potential for all
interchange signals except ‘‘Protective Ground.”’
Within the data set, this circuit is brought to one
point, and it is possible to connect this point to
“Protected Ground”’ by means of a wire strap

inside the equipment. The wire strap can be connected
or removed at installation, as may be required to
meet applicable regulations or to minimize the
introduction of noise into electronic circuitry.

RECEIVED LINE SIGNAL DETECTOR PIN 8:
The ON condition of this signal is presented when the
data set is receiving a signal which meets its
suitability criteria. These criteria are established

by the data set manufacturer.

The OFF condition indicates that no signal is
being received or that the received signal is un-
suitable for demodulation.

The OFF condition of “‘Received Line Signal
Detector’” will cause ‘‘Received Data’’ to be clamped
to the binary one (marking) condition.

The indications on this circuit follow the actual
onset or loss of signal by appropriate guard delays.

DATA SET TESTING PINS 9 and 10: These pins
are reserved for testing the data set and will not
be used as a normal part of the interface.

PIN 11-UNASSIGNED: This pin may be used by
the manufacturer for any purpose desired.

SECONDARY RECEIVED LINE SIGNAL
DETECTOR PIN 12: This signal is equivalent to
“Received Line Signal Detector’’ except that it
indicates the proper reception of the secondary
channel line signal instead of indicating the proper
reception of a primary channel received line signal.
Where the secondary channel is useable only as a
circuit assurance or an interrupt channel (see
Secondary Request To Send) ‘‘Secondary Received
Line Detector’” will be used to indicate the circuit
assurance status or to signal the interrupt. The ON
condition will indicate circuit assurance or a non-
interrupt condition. The OFF condition will indicate
circuit failure (no assurance) or the interrupt condition.

SECONDARY CLEAR TO SEND PIN 13: This

signal is equivalent to ‘‘Clear To Send,’” except

that it indicates the availability of the secondary
channel instead of indicating the availability of the
primary channel. This circuit is not provided where
the secondary channel is useable only as a circuit
assurance or an interrupt channel.

SECONDARY TRANSMITTED DATA PIN 14:
This signal is equivalent to ‘‘Transmitted Data’’
except that it is used to transmit data via the
secondary channel.

Signals on this circuit are generated by the data
terminal equipment and are connected to the local
secondary channel transmitting data set for trans-
mission of data to remote terminal.

The transmitting terminal shall hold ‘‘Secondary
Transmitted Data in marking condition during
intervals between characters or words and at all
times when no data is being transmitted.

In all systems, the data set shall not transmit
data on the secondary channel unless an ON condition
is present on all of the following four circuits,
where implemented:

1. Secondary Request to Send

2. Secondary Clear to Send

3. Data Set Ready

4. Data Terminal Ready
All Data signals that are transmitted across the inter-
face on interchange ‘‘Secondary Transmitted Data’’
during the time when the above conditions are
satisfied will be transmitted to the communication
channel. ‘

When the secondary channel is useable only for
circuit assurance or to interrupt the flow of data
in the primary channel, ‘‘Secondary Transmitted
Data” is normally not provided, and the channel
carrier is turned ON or OFF by means of “‘Secon-
dary Request To Send.”” Carrier. OFF is interrupted
as an interrupt condition.

TRANSMISSION SIGNAL ELEMENT TIMING
PIN 15: Signals on this circuit are used to provide
the data terminal equipment with signal element
timing information.

The data terminal equipment will provide a data
signal on ‘“Transmitted Data’’ in which the transi-
tions between signal elements nominally occur at the
time of the transitions from OFF to ON condition
of the signal on ‘‘Transmission Signal Element
Timing.”” When ‘‘Transmission Signal Element
Timing’’ is implemented in the terminal, the terminal
shall normally provide timing information on this
circuit whenever the terminal is in a POWER ON
position. It is permissible for the terminal to
withhold timing information on this circuit for short
periods provided ‘‘Data Set Ready’” is in the OFF
condition. (For example, the withholding of timing
information may be necessary in performing mainte-
nance tests within the terminal).
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SECONDARY RECEIVED DATA PIN 16: This
circuit is equivalent to “‘Received Data’’

except that it is used to receive data on the secon-
dary channel.

When the secondary channel is useable only for
circuit assurance or to interrupt the flow of data in
the primary channel, ‘‘Secondary Received Data’
is normally not provided. See interchange “‘Secondary
Received Line Signal Detector.”

RECEIVER SIGNAL ELEMENT TIMINGPIN17:
Signals on this circuit are used to provide the
terminal with received signal element timing infor-
mation. The transition from ON to OFF condition
shall normally indicate the center of each signal
element ‘‘Received Data.”’ Timing information on
““Receiver Signal Element Timing’" shall be provided
at all times when circuit ‘‘Received Line Signal
Detector,’’ is in the ON condition. It may, but

need not, be present following the ON to OFF
transition of ‘‘Received Line Signal Detector.”

UNASSIGNED PIN 18: This pin may be used by
the manufacturer for any purpose desired.

SECONDARY REQUEST TO SEND PIN 19:
This signal is equivalent to ‘‘Request To Send”
except that it requests the establishment of the
secondary channel instead of requesting the establish-
ment of the primary data channel.

Where the secondary channel is used as a back-
ward channel, the ON condition of ‘“‘Request To
Send”’ will disable ‘‘Secondary Request To Send”
and it will not be possible to condition the
secondary channel transmitting data set to transmit
during any time interval when the primary channel
transmitting data set is so conditioned. Where
syswem considerations dictate that one or the
other of the two channels be in transmit mode at
all times but never simultaneously, this can be
accomplished by permancntly applying an ON condi-
tion to *“Secondary Request To Send”” and controlling
both the primary and secondary channels, in
complementary fashion, by means of **Request To
Send.’’ Alternatively, in this case, ‘‘Secondary
Clear To Send’” need not be implemented in the
interface.

When the secondary channel is useable only for
circuit assurance or to interrupt the flow of
data in the primary data channel, ‘‘Secondary
Request To Send”” will serve to turn ON the
secondary channel carrier. The OFF condition of
““Secondary Request To Send”” will turn OFF the
secondary channel carrier and thereby signal an in-
terrupt condition at the remote end of the communica-
tion channel.

DATA TERMINAL READY PIN 20: This signal
is used to control switching of the data set to the
communication channel. The ON condition prepares
the data set to be connected to the communication
channel.

SIGNAL QUALITY DETECTOR PIN 21: Signals
on this circuit are used to indicate whether or not
there is a high probability of an error in the received
data.
As ON condition is maintained whenever there
is no reason to believe that an error has occurred.
An OFF condition indicates that there is a high
probability of an error. It may, in some
instances, be used to call automatically for the
retransmission of the previously transmitted data
signal. Preferably the response of this circuit shall
be such as to permit identification of individual
questionable signal elements on ‘‘Received
Data.”

RING INDICATOR (CE) PIN 22: The ON condi-
tion of this signal indicates that a ringing signal

is being received on the communication channel.
DATA SIGNAL RATE SELECTOR PIN 23:
Signals on this circuit are used to select between

the two data signaling rates in the case of dual

rate synchronous data sets or the two ranges of

data signaling rates in the case of dual range
non-synchronous data sets.

An ON condition shall select the higher data
signaling rate or range of rates.

The rate of timing signals, if included in the
interface, shall be controlled by this circuit as may
be appropriate.

TRANSMIT SIGNAL ELEMENT PIN 24: Signals
on this circuit are used to provide the transmitting
data set with signal element timing information.

The ON to OFF transition shall nominally indi-
cate the center of each signal element on ‘“Trans-
mitted Data.”” When ‘“Transmit Signal Element
Timing’’ is implemented in the data set, the data
set shall normally provide timing information on
“Transmit Signal Element Timing’’ whenever the
data set is in a power on condition. It is permissible
for the data set to withhold timing information on
this signal for short periods provided ‘‘Request To
Send’’isin the OFF condition. ”
UNASSIGNED PIN 25: This pin may be used by
the manufacturer for any purpose desired.

Although the “‘EIA” publishes an interface standard,
some data set manufacturers do not conform to the
standard in all cases. CHECK the specifications on
each data set to determine which signals are on each

pm.
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6 5 02 F O R TH 6502 FORTH PRICE LIST
KIM CASSETTE, USER MANUAL, AND
® 6502 FORTH is a complete programming system which COMPLETE ANNOTATED SOURCE
contains an interpreter/compiler as wellasan | [STING $90.00
assembler and editor. ($2000 VERS[ON) PLUSSEH .00

® 6502 FORTH runs on a KIM-1 with a serial terminal.
(Terminal should be at least 64 chr. wide) USER MANUAL (CREDITABLE

® All terminal 1/0 is funnelled through a jump table near TOWARDS SOFTWARE
the beginning of the software and can easilybe = PURCHASE) $15.00
changed to jump to user written I/0 drivers. PLUS S&H 1.50
® 6502 FORTH uses cassette for the system mass storage SEND A S.A.S.E. FOR A FORTH
device At
® Cassette read/write routines are built in (includes BIBLIOGRAPHY AND A COM-
Hypertape). PLETE LIST OF 6502 SOFTWARE,
® 92 op-words are built into the standard vocabulary. EPROM FIRMWARE (FOR KlM,

® Excellent machine language interface.
® 6502 FORTH as user extensible. SUPERKIM! AIM’ SYM, and

® 6502 FORTH is a true implementation of forth according APPLE) AND 6502 DESIGN
to the criteria set down by the forth interest CONSULTING SERVICES
group. AVAILABLE . ..................

® Specialized vocabularies can be developed for specific
applications. Eric Rehnke

® 6502 FORTH resides in 8K of RAM starting at $2000 and 1067 Jadest Lan
can operate with as little as 4K of additional adestone Lane

contiguous RAM. Corona, CA 97120

Now Available For KIM, AIM, And SYM

FLOPPY DISK FOR PET, KIM,SYMV, AlM
= NE
S100 EXPANSION W

The PEDISK BYSTEM from CGRS Micotech provides both 3 high speed FLOPPY DISK and an 5100
I EXPANSION chassis all in onel The FLOPFY DISK provides the PET computer with means ta instantly oed and save programs and
infarmation. Tired of waiting for your cassents? The optional 100 EXPANSION chassis gives the power and versatility of the $100
L] bus 1o the PET. The extensive and diverse product offerings on the $100 bus include Memory, 1/0, Telephone Interface Cards, IEM
Selectric Interface, Analog I/0. Voice Generators and even Voice Input Cards.

The PEDISK SYSTEM ofiers sn economical solution (o the problem of sxpanding the PET. It offers complete
expansion capability in a single package. The FLOPPY DISK uses the IBM 3740 format to promote compatibility with other systems

s ADDI /Q.VQIQE' MENVIORY (Radio Shack). The 5100 EXPANSION usss the mast widely wpported mierocomputer bus in the industry, Standard, Economics!
Expamsion - Th: PEDISBK SYSTEM
= LaADlSAVE 'NSTANTLY The KM? Software is furnished with each packsge and is available with the EXS100 Board, This software silows the user to LOAD,
E, |, anc i isk, In addition, Rev. 2 softws e user to OPEN, CLOSE, INPUT, and PRINT
*PLUG-IN HOOK UP e Ea It e s hetile SE e
UP TO FOUR DISK DRIVES
COMPLETE SYSTEMS..... i

PACKAGE 1 EXS100 DISK CONTROLLER $799.95
MINIFLOPPY DISK DRIVE
CABINET & DISK POWER SUPPLY

PACKAGE 2 EXS100 COMBINATION DIsKis10080aRD  $895.00
MINIFLOPPY DISK DRIVE
CABINET & $100/DISK POWER SUPPLY
35LOT 5100 CHASSIS

PAARTE.......
EXS100 BOARD

Assembled a1 an $100 Adaptor only $199.85

Assembled a5 an Disk Cantroller only $299.85

Combination Disk/5100 Board $349.95
MICROTECH

P.O. Box 368
SOUTHAMPTON, PaA. 18966

215) 757-02849

*PET is o trademark of Commodore.
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A 6502
Multiprocessor
Sysiem oL L L

NI [N
: d0A Il [
Michcel E Day s —1 |
2590 DeBok Road @ L
West Linn, OR 97068 i 1
One of the problems encountered when attempting to BEN L ——
use the 6502 in a multiprocessor environment is that 0B i
a large amount of system control must be added
H : 41B
when using the standard methods. An optional —
method, which allows the system integrity to be re- ¢2B M1 M
tained, is to syncronously switch the clocks to the CEN T
processors. This is a better way than manipulation
of the ready line in a system that requires the full e
CPU cycle to occur intact, as is sometimes the case 481G L |
;it? dynamic memoryiJAlso (fcg the same reason) 62C 1
alf cycle stealing can be a problem. DEN
Cycle switching can be done with a minimum of .- =
components. Since clock shut down occurs during 40D [T
phase one clock the data buss of the 6502 is in the 41D T
high impedance state which allows the data busses of —
¢2D

the processors to be tied together. Since the address
busses don’t tri-state however, they must be isolated
with tri-state buffers or multiplexers, as must the
control lines. Although the number of processors that
may be parallelled is theoretically unlimited, the
physical and operational limit is ten. The method used Clocks
to switch between the various processors is depen-

dent upon the number of processors and require- 7404 7420 311%
ments of the system. L °< é1C

The system shown allows four 6502’s to share the 7418139 41D

z . 4
buss. By using the leading edge of the phase one (;(74 " 2 7404 %
clock which signifies the end of one cycle, and the Q P e 40

beginning of the next, syncronization with each D g —— B 1 )—{>0— ¢0B

processor can be maintained in selecting processors.
It should be noted that the complete address buss

[
f

does not need to be multiplexed, and in many systems <9 EN 3 40D
it is not desirable. In the average system thetop | | po-m---md 7404 BUSS Enables
16K of address is used by each processor for its i A b AFN
system control ROM. The first 16K of address is [CK Q 2 e RN

used by each processor for its work space RAM.
This leaves the second and third 16K blocks

available for us by all processors. All systems require
some kind of IO operation to talk to the outside
world; in the 6502 IO is memory mapped. In the
6502, memory mapped IO normally is placed in the
third 16K address block. This leaves the second -
16K address block open for interprocessor communica-

tions from the IO processor. The above example is

a generalization only, and accual address allocation

can be manipulated to fit each systems needs.

— 2 [

[
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? =
MORE
EPROM PROGRAMMER

e 3K RAM EXPANSION SPACE
e OUTPUT PORT EXPANSION

EPROM SOCKET FOR OFTEN
NEEDED SOFTWARE

READY TO USE ON BARE

KIM SYM, AIM

BOARD, SOFTWARE ON KIM
FORMAT TAPE, MANUAL,
LISTINGS, ALL PERSONALITY
KEYS FOR 2708, 2716 (+5
+12V) AND 2716, 2758, TMS
2516 (5V ONLY) -- $169.95

e 2708 EPROM WITH SOFT-
WARE 1S $20.00

P.O. Box 2328 Cookeville, TN 38501
Phone: 615-526-7579

T.T.l.

s

osi oS!

SOFTWARE
FOR
OHIO SCIENTIFIC

Over 50 programs for C1, C2, C4 & Superboard, on tape and disk. All
come with listings and compete documentation.
GAMES - 4K - Tape UTILITIES

GHESSFOR 051 - G1P CURSOR CONTROL  $9.95

specify system $19.95

STARFIGHTER 505 gives real backspace, one key

Real time space war. screen clear, and midiine editing

SEAWOLFE 585 RENUMBERER 5.05

Flosti'ng mines, three SUPERUTILITY 12.95

ﬁ;?&;ﬁ;‘nﬁs' 505 Has Renumberer, Variable table

With full graphics maker and Search

TEN TANK BLITZ 9.5 BUSINESS

A sophisticated real time SMALL BUSINESS ANALYSIS 15.95

‘;;'é:;':;r Does profit and loss, quick ratio,
break I "

BAGKGAMMON 5.5 re; svendsnn ysis :nd more. 13

BLACKJACK 6.95 pages of documentation,

STOCK PORTFOLIO 8.95

Plays all Vegas rules
Keeps track of your investments

Add $1.00 each for Color/Sound

Basic Memory
Map (Page O)

Compiled by Jim Butterfield

OSI is C2-4P. There may be differences in particular
implementations of Basic.

KIM SYM AIM O0SI Deseription

0000 0000 New-line jump

Q003 COOA 00C3 USR jump

0006 0008 BOO6 Vector to 'fixed-to-floating' subroutine
0008 0006 BOOB Vector to 'floating-to-fixed' subroutine
000A 000D 0006 005B Search character

000B OCOE 0007 005C Scan-between-quotes flag

000C 0COF €008 Input buffer pointer; # of subscripts
00CD 0010 Q009 O00SE Defaault DIM flag

000F C00A 0O5F Type:; FF=string, OO=numeriec

000F 0012 COOB Type: 80=integer, 00=floating point
0010 0013 . Flag: DATA scan; LIST quote; memory
0011 Subscript flag; FNX flag

0012 0=INPUT; $40=GET; $98=READ

0013 Comparison Evaluation flag

0014 Input flag (suppress output}

0016 E Position on print 1
0017 F Maximum print line wi
0018 Input column limit
0019 Integer value {for GOTO etc)

001B O01E 0016 2 Start of input buffer

0062 005D 0054 End of input buffer

0063 Pointers for descriptor stack

0066 D069 0061 0068 Descriptor stack(temp strings)

GOEE 0071 End of Descriptor stack

006F Utility pointeer area

0073 3 Product area for multiplication

0078 0OTB 0073 Pointer: Start-cf-Basic

00T7TA 007D Pointer: Start-of-Varizbles

ooTc 007D Pointer: Start-of-Arrays

00TE 0081 Pointer: End-of-Arrays

0080 0083 Pointer: String-storage(moving down)
0082 0085 Utility string pointer

G0BY Pointer: Limit-of-memory

0086 Current Basic line number

0088 008B 0083 Previous Basic line number

0084 008D 008B Pointer: Basic statement for CONT
008C 008F 0087 008D Current DATA line number

00BE 0091 = Current DATA address

Input vector

Current variable name

F 0095 Current variable address

0097 Variable pointer for FOR/NEXT

0099 Start of work area, pointers, etc
Jump vector for functions

Misc numeric work area

00AC Accum#1: Exponent .

\D Accum#1: Mantissa

OOAE 00BO Accum#l: Sign

Series evaluation constant pointer
00B2 Accum#1 hi-ordeer (overflow)

00B3 Accum#2: Exponent, etc.

Sign comparison, Acc#1 vs #2

00B9 Accum#1 lo-order (rounding)

CO0BA Series pointer

Error jump

SAVE jump

LCAD jump

CHRGET subroutine; get Basic char
Sub entry: get prev character

Basic pointer (within subrtn)

Random number seed. C§

Our $1.00 catalog has free game
and utility listings, programming
hints and a lot of PEEKs and
POKEs and other stuff that CSI|
forgot to mention - and a lot more
programs for sale.

DISKS 5” COLOR/SOUND $20.95
DISK 1. STARFIGHTER, ROCBO-
TANK, SEA WOLFE, BOMBER,
TEN TANK BLITZ

DISK 2 BREAK THROUGH, LUNAR
LANDER, ALIEN INVADER, KILL-
ERROBOTS, SLASHBALL

AARDVARK
1690 Bolton, Walled Lake, Michigan 48088 e (313) 624-6316

Copyripht 1980 Jim Buiterfreld
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The Single-
Board 6502

Eric Rehnke

The 5th West Coast Computer Faire was FAN-
TASTIC!!! Besides having the chance to meet a
number of you, I got a real good look at the

latest developments in the small computer industry.
I am very excited with what’s happening.

Everything is becoming increasingly sophisticated.
Music, graphics, interface devices, software, applica-
tions. . .and on and on.

Graphics seemed to be one dominating theme
of the show. Everywhere you looked was evidence on
the fact. New and lower cost graphics peripherals
were introduced. Two drum plotters for under $700, a
graphics input device for $200, sophisticated 3-D
software for the Atari machines, graphics animation
on the Apple, the list goes on.

Telecommunications is another area of the indus-
try that is expanding greatly. This is an area which
I am particularly interested in because of the fact
that as a society, we will be facing an increasing
need to replace fossil-fuel burning transportation with
energy and time efficient communication. The office
of the future will more than likely be in the home
for peaple who can interact with their jobs through
a low-cost computer terminal and a modem.

We as computer hobbyists will have much to do
with the future of tele-computing. We’re the
PIGHEETS: & . wo b = &« = 8 e

Basically, there are two broad types of informa-
tion systems accessible today with low-cost equip-
ment. The decentralized type of system includes
PCNET (Personal Computer Network), CBBS (Com-
munity Bulletin Board Systems) and the like. These
systems are fairly casual, since they’re more than
likely run by hobbyists, have no access charges,
and are, at the very least, excellent ways to become
familiarized with computer ‘‘networking’’.

The other, more centralized, approach is that
taken by The Source and Micronet (to name two).
These outfits have large computers with access to
very large data bases and many other services
available. You can write programs in many of your
favorite languages (BASIC, COBOL, FORTRAN,
APL, RPG), have access to such things as the UPI
General wire service, stock exchange quotes, back-
gammon, bridge, travel club, a buying service, file
generators, editors, Star Trek and Football. On one
service you can even download complete programs to
your Apple, Pet or TRS-80 (how’d that one get in
this column?). Anyhow, all kinds of stuff.

All you need to access this myriad of service is a
300 baud terminal and modem. But, to get the full

For low-cost digital input (about $200), how about this?
Your Apple (or whatever) simply reads the position of
the two pots which are mounted in the pivot peints to
compute the position of the arm, Clever, huh???

benefit of all the services, you should also have a
microcomputer on your end of the phone line.

Of course, with these large centralized informa-
tion systems, you have access charges, passwords and
the need of a plastic bank credit card to get into
the system in the first place. Small price to pay for
a little piece of the future, though. Beats the hell
outa’ the BOOBTUBE!

Getting Hooked Up

Presumably, you already have a computer and a
terminal (or a computer with a built-in CRT) and are
looking for a modem. The minimum modem necessary
will be an originate only, acoustically coupled style
capable of handling the BELL 103 standard modem
protocol (300 baud). This will permit access to the
centralized information system and the hobbyist bulle-
tin board service but will not allow communica-

tion with other hobbyists that have orginate-only |
modems.

You see, for modem systems to communicate
with each other, certain conventions must be adhered
to. The most important of these states that the system
that originates the phone call has to be in the ““orgin-
inate’’ mode while the system answering the call
should be in the ‘““answer’ mode. This originate/
answer mode business has to do with the set of
frequencies that’s used to send the data and need
not concern us here except to realize that to be
able to receive calls as well as place them, you
need both modes (orginate and answer) in your
modem system.

Now modems can couple up to the telephone
line in two ways: acoustically and directly.

With an acoustically coupled modem, you must
usually place the telephone call manually and put
the telephone handset into rubber cups on the modem

-
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when the telephone call is connected.
- This type of modem is easiest to install, adequate
for most applications, and available from several
sources in the $150--$200 price range.

If you expect your computer/modem system to be
able to automatically answer the phone to carry on a
conversation with another system or even be able to
automatically place phone calls to other systems
without user intervention, you’ll want a direct-
coupled modem instead of an acoustically-coupled type.

Most direct-coupled modems plug into a medular
style phone jack like your extension phone does and
allow for full computer control of the line.

Keep in mind that to be completely legal, the

" modem MUST use a data coupler that has been

registered with the FCC guys. Now that’s important.

Having a fully automatic telephone system hooked
to the old computer benefits you in several ways.
First, you can take messages from other systems all
day long while you’re at work or out playing golf
(of course, this presumes you have enough friends to
make it all worthwhile). And secondly, your computer
can place calls to your friendly local (or long distance)
data base very late at night to take advantage of
low activity and/or cheaper phone rates. You could
even download the complete UPI news service to your
disk so you can enjoy the up-to-the-minute news with
your coffee in the morning. Since the data stream is
happening at 300 baud, your computer could sit and
scan for key words-picking out only what you’re
interested in reading about. Quite a bit more effi-
cient than the newspaper. Wouldn’t you say?

Anyhow, there are three modem manufacturers
which seem interested in supporting the hobby/
personal computer market. They are

U. S. Robotics Inc.

1035 W. Lake St.

Chicago, IL 60607

(312) 733-0497

NOVATION Inc.

18664 Oxnard St.

Tarzana, Ca 91356

(213) 996-5060

TNW Corp.

5924 Quiet Slope Dr.

San Diego, Ca 92129

(714) 225-1040
(TNW modem useable only with PET or other IEEE
Bus computer)
There are other companies making modems for this
market, such as D. C. Hayes but most of these are
uscable only with certain bus configurations such as
Apple or $-100. If you have one of these machines,
this part of this column won’t prove very useful
to you.

I placed a call to U.S. Robotics to get more
data on their 300 baud, direct coupled modem and
was treated very well. They expressed a willing-

ness to help me with my application and even

sent me all their technical literature on the promise
that I’d sent them a $5.00 check. No, I didn’t

tell them that I wrote a column for COMPUTE IL.
As far as they knew, I was just another hobbyist.

I also had some contact with TNW Corporation.
They manufacture stuff for the PET (or other IEEE
Bus equipped computers) so their direct-couple modem
didn’t turn out to be as useful for my particular
application. But, if you’re looking to turn your
PET into an electronic mail system, TNW has the
software and hardware to do just that. I believe
they are working very closely with the PCNet
people so they should have some good software
coming out.

As it turns out, the PCNet software protocol is
a bit on the complicated side for those of us not well
versed in the esoterics of network theory and the
like, so having a software package alredy prepared
looks mightly appealing.

My personal application for a modem includes use
on the PCNet as well as checking into one of the
large time sharing systems like the Source or Micro
Net (or both). Since I may want to automatically
access a data base late at night, the modem/
telephone interface needs to be fully automated.

T’ll be checking out modems for a while and
will report my findings.

DISK DRIVE WOES? PRINTER INTERACTION?
MEMORY LOSS? ERRATIC OPERATION?
DON'T BLAME THE SCFTWARE!

S el
1S0-1 1s0-2
Power Line Spikes, Surges & Hash could be the culprit!
Floppies, printers, memory & processor often interact!
Qur unigue ISOLATORS eliminate equipment interaction
AND curb damaging Power Line Spikes, Surges and Hash.
*ISOLATOR (1SO-1A) 3 filter isolated 3-prong sockets;
integral Surge/Spike Suppression; 1875 W Maximum load,
1KWloadanysocket . .............. $56.95
*ISOLATOR (1S0-2) 2 filter isolated 3-prong socket banks;
(6 sockets total); integral Spike/Surge Suppression;

1875 W Max load, 1 KW eitherbank . .. ... . '$56.95
*SUPER ISOLATOR (ISQ-3), similar to 1ISO-1A

except double filtering & Suppression . ... $85.95
*ISOLATOR (1S0-4), similar to 1SO-1A except

unit has 6 individually filtered sockets . . . . $96.95
*ISOLATOR (ISO-5), similar to 1SO-2 except

unit has 3 socket banks, 9 sockets total . .. $79.95

*CIRCUIT BREAKER, any model (add-CB) Add § 7.00
*CKT BRKR/SWITCH/PILOT any madel
(-cBs)

.................. Add $14.00
PHONE ORDERS 1-617-655-1632
{3 Electronic Specialists, Inc.

171 South Main Street, Natick, Mass. 01760

Dept. C
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Barcodes Come Of Agelll

Back in 1976 (November to be exact) BYTE
magazine introduced an interesting concept regarding
program entry from magazine pages (or other printed
media).

Using a code very similar to the Universal Product
Code, which can be found on just about anything
you purchase anymore, programs (and data) can be
reproduced on paper in a form that can be fed
directly into your computer. This, of course, elimi-
nates, the laborious typing in of magazine soft-
ware. Just think about the amount of wasted energy
when 10,000 computerists across the country have to
type in the same program? Now THAT amounts to
a lot of effort!!! Well, this new scheme could put an
end to all that.

I’ll bet you’re wondering if it’s so great, why
aren’t all the magazines offering software in bar-
code format. Well, that’s a fair question----and the
answer is that up until now, bar code reading wands
have cost from $300 up.

But that’s all changed since Hewlett-Packard
introduced the HEDS-3000 bar-code data entry wand
for around $100 in single quantities. Now, for a
little more than the price of a good audio cassette
deck, you can have a truly revolutionary peripheral
device for your computer!

Think of all the neat things that can be done with
such a device. You computer music users now have
the ability to load musical scores directly into your
“instrument’’ (providing of course, music publishing
companies print music in some sort of bar code
format). Industrial controllers could have the
control program or several programs printed right
on the face plate for ease of operator input. You
could easily input trip data to your car computer
or phone numbers to your communication computer.
The applications are numerous.

The April 1980 issuc of BYTE has an article
on the new HP bar code reader and the biblio-
graphy of past BYTE articles written on the subject,
so I'd suggest you start there if you want more
information.

HP can be contacted directly at: 640 Page Mill
Rd., Palo Alto, CA 94394 Attention: John Sien.

I’'m very tempted to spring for one of these
devices but will probably have to put it under the
modem on my priority purchase list.

If you’d like to see COMPUTE (or COMPUTE
IT) publish software in bar code format contact
Robert Lock and make yourselves known.

MTU Graphics

I received the Micro Technology Unlimited
Visible Memory board a short time ago and have
been working on application ideas for this rather
unique board.

For those of you not familiar with it: Visible
Memory is both an 8K dynamic RAM board with

invisible refresh AND a 320x200 bit-mapped video
graphics board.

This clever design makes use of the fact that
the video circuitry must read the entire 8K
block at specified intervals and allows it to serve
the double purpose of also refreshing the dynamic
RAM. You're wondering why you didn’t think of
it, right?

“‘Bit-mapped’’ means that every bit in the 320x
200 screen matrix is represented by one bit in the
screen memory. With this board, one has total control
over every pixel. It’s very similar to the Apple hi-
resolution graphics in that respect, with the exception
that the MTU board is slightly denser (320x200 vs.
280x193).

MTU also has some software available for this
board that could, assuming you owned an AIM-65,
turn your computer into a low cost version of the
HP-85. One software package works together with
AIM Basic to allow such things as mathematical
functions to be graphed out on the display while
another software package allows the built-in AIM
printer to record whatever pattern is on the screen.
How does that sound? That same software also
allows text lines up to 80 characters in length
to be printed SIDEWAYS on the AIM printer for
increased readability.

My appreciation for AIM increased considerably
when I saw it performing in this fashion.

Without any further software work, the AIM 65
coupled with some MTU hardware would seem
ideally suited for duty in the laboratory, the
classroom or most anywhere that a relatively low-
cost graphics system can be justified. Assembling
such a system turns out to be very easy. It can
be performed by someone with moderate electronic
skills and with totally ‘‘off-the-shelf’” components.

But don’t let your imagination stop here. Many
other things can be done with such a display. How
"bout a 16-channel digital logic analyzer? Very possible
with a bit-mapped graphics display. .

Want to make your KIM, AIM, or SYM look
like a PET? Simple.

PET’s screen is organized as 25 lines of 40
characters each. Each of these characters is composed
of an 8x8 dot matrix. Multiply 40 characters times
8 bits (character width) and what do you get? Why
320, of course. Then do the same with 25 lines
times 8 bits and you get 200.

So, when you break down PET’s display to the
dot level, the MTU and PET display are precisely
the same. It is possible to generate all PET’s
graphic characters in software or design your own
special purpose characters for that matter. >

Get the picture?

The Apple and Atari can be simulated in pre-
cisely the same fashion. Foreign language fonts are
also possible.

Normal X Y plotting subroutines are also in-
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gluded in the MTU graphics software.

You can get more information on these and other
products from

Micro Technology Unlimited

P.O. Box 4596

Manchester, NH 03108

(603) 627-1464 '
Sound Chip Update

I finally got hold of some General Instruments
Programmable Sound Generator chips (AY3-8910).
One of them is residing on a prototype card along
with a 6522, which interfaces the sound chip to my
computer.

+ After some initial problems (with me, not the
chip) I was able to get the sound gencrator to start
generating some sound. I haven’t yer even scratched
the surface of what’s possible with the PSG-maybe
you’ll also hook one to your computer and see what
sounds you can get out of it.

In my next column, I'll write up the driver
software to save you the trouble.

Lately, my mind has also been racing with some
of the possibilities for ways to input music into the
system as well as output it.

Hope For The OSI Users

There may be hope for you OSI users yet. No, not
from OSI but from a company called AARDVARK
TECHNICAL SERVICES (1690 Bolton, Walled
Lake, MI 48088 tel (313) 624-6316).

They seem to have a really good attitude and
sure have lots of low-cost game and utility soft-
ware for C1 and C2 system users.

Their catalog says it all though with several
BASIC program listings (including LIFE), at least 4
pages of useful info on Microsoft BASIC and the
OSI system besides the incredibly large catalog of
program offerings. Well worth their asking price of
$1.

Remember the friend of mine who was working on
using his C2-4P as a terminal for his new found
love (a KIM-1)? Well, that story had a happy ending
when he loaded in the dumb terminal program from
AARDVARK and it worked perfectly the first time.

Love those happy endings. ©

¢tHEAVY DUTY COUPLER

Crystal control punches through rain-soaked,
muddy lines to grab weakened signals.

Heavy duty rubber cups hold fast...knock out
noise.

Torture testing boosts reliability above 99%.

DATEC Heavy Duty couplers are guaranteed.

We're building our reputation on acoustic
couplers. We've got to build them better.

DaTec)

Datec Incorporated
300 E. Main Street

DATEC 30 originate
only. DATEC 32 orig-
inate and answer.
Fullor half duplex
switchable. 0-300
BPS.

(919)929-2135

DEVELOPMENT SYSTEM
$ 15088

IF YOU ALREADY HAVE A KIM, SYM, AIM OR ANY
OTHER €502 SYSTEM WITH AN EXPANSION BUS, YOU CAN
TURN IT INTO A DEVELOPMENT SYSTEM FOR BRINGING
UP YOUR OWN 6502 CONTROLLERS OR DEVELOPING EPROM
SOFTWARE, AND IT NEED NOT COST A BUNDLE. YOU
NEED MINIMALLY AN EPROM PROGRAMMER AND AN EPROM
EMULATOR (SIMULATOR). (SEE ERIC'S COLUMN IN THE
FIRST ISSUE OF COMPUTE I1,) WE CAN SUPPLY BLANK
PC BOARDS FOR BOTH OF THOSE ITEMS. IN THE NEAR
FUTURE, WE'LL OFFER ASSEMBLED AND TESTED UNITS.
AND MAYBE EVEN KITS.

EE-1 EPROM EMULATOR

* 2K TWO-PORT RAM BLOCK (2114L)

#  EMULATES 1K OR 2K EPROMS

*  SPACE FOR THREE 1K OR 2K EPROMS
FOR ASSEMBLER/EDITOR GR UTILITIES

= KIM-4 BUS, 43 BY 6% CARD, ADAPTS TO
ANY BUS, EVEN SPLIT BUS ($-100)

¥  USE AS EXTRA RAM OR EPROM BOARD

BARE BOARD WITH DOCUMENTATION $40,00
(YOU STUFF FOR ABOUT 340

EPROM PROGRAMMER
PROGRAMS ALL 1K, 2K, AND 4K EPROMS

EP=L:
¥
*  MAKE PERSONALITY MODULES FOR $.50
X
*

USES 1 PORTS
SOFTWARE FOR PROGRAMMING, VERIFYING
AND COPYING EPROMS

BARE BOARD WITH DOCUMENTATIQN $19,00
(¥ou STUFF FOR ABOUT $10.00

WRITE FOR MORE INFORMATION

NIAGARA MICRO DESIGN, INC.

1700 NIAGARA STREET, BUFFALO, N.Y. 14207
716-873-7317
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The 1802?

Dann McCreary

Infroducing the 1802

COSMAQG? What’s that, a new treat from Mac-
Donaldland? Wrong! COSMAC is the trade name for
the 1802 microprocessor developed by RCA. What’s
an 1802 got that your micro hasn’t got? What do

it’s strongest supporters have to say about it? It’s
worst enemies? Before completely writing off the 1802
as not for you, why not tune in to this column a

few times? The 1802 may turn out to be just what
the doctor ordered for that special project you’ve
been putting off. At the very least, seeing what makes
one tick could be a mind expanding experience.

Since many of use are 6502 users taking our
first real look at the 1802, let’s be adventureous!

A quick glance at our travel brochure promises a

lot of intriguing territory to explore. So where do

we begin? Today we’ll take a reconnaisance flight
over the 1802 map and get a broad view of COSMAC
architecture. I'll point out some of the more re-
nowned applications for a CMOS micro and suggest
a few unusual possibilities as well. The point of

this brief sightseeing tour is to stimulate your

interest in a more detailed exploration of one or more
possible 1802 applications. Come on aboard and fasten
your seatbelts! Please speak up when you see some-
thing you like - or don’t like - and we’ll move in

for a closer look, or give it a wide berth as the

case may be.

While we taxi for takeoff, a flight attendant
points out that the terrain we’ll be flying over
consists of CMOS (Complementary Metal Oxide
Semiconductor). Its’ very low power dissipation
makes the 1802 a good candidate for a variety of
battery - based applications. We lift off smoothly,
and as we gain altitude some prominent COSMAC
features come into view.

Our first impression of the 1802 is that it has a
lot of registers. Row after row of general purpose
16 bit registers pass by beneath us - sixteen in all.
What are they good for? Any one may be used as
an Llp or d[}wn counter or even a program counter.
Look, there’s one being used as a stack pointer!

A couple over here are holding scratchpad data. A
passing stewardess pauses to tell us that the only

way to access the memory beyond the chip’s

horizon is indirectly through one of these

sixteen registers. But who or what determines which is
which?

Coming into view on our left are the P and X
registers. They are each four bits wide and thus
able to designate any one of the sixteen general
registers. We note that P contains a zero, so RO is
the program counter at the moment. X has an A in it,
making RA the current data pointer, accessible to
a wider than usual range of program instructions.
On our right we sec I and N, also four bit regis-
ters. We ignore I for the moment since its’
contents are strictly incidental to the instruction
being executed and move on to the N register.

It has three lines extending from it out past the
edge of the chip. These lines are used to decode
one of seven input or output ports.

Beyond the N register we see a register labeled
I'. It appears to be eight bits wide. As we descend
for a closer look, we are surprised by a sudden
interrupt! The contents of X and P are abruptly
stuffed into T! X now contains a 2, making R2
the data pointer and a likely candidate for
stack pointer. A one has been put into P and R1 1s
now the program counter! Fortunately, R1 contains
the address of an interrupt routine. As we leave
T behind, we note that the interrupt routine is
methodically saving T’s contents via R2 into a RAM
stack., IE has been cleared, disabling further in-
terrupts until the 1802 is done handling this one.

A little ways ahead of us we can see the D
register. D is an eight bit register that looks
remarkably like a 6502 accumulator. It is the main
data manipulating register of the COSMAC. Branch
instructions are available to test D for both
zero and non-zero states. All arithmetic and
logical results are placed in D and in the one bit
register right next to it, DF. DF represents the
carry, borrow or overflow from add, subtract and
shift instructions. Unfortunately, try as we might,
we are unable to locate a status register of any
type.

The aircraft begins a climbing turn now in
preparation for a return to our point of origin. We
notice some lines stretching past the edge of the
1802 below us. Signals coming in on these lines
appear to be changing the path of the program in
operation below us. Consulting our map, we discover
that they are in fact EF1 to EF4. Defined as
negative-true inputs, these external flag lines can be
tested for either state by special program branch
Instructions.

Sudden turbulence sends those of us in the aisles
scrambling for our seats. The captains’ voice over the
intercom reassures us that it is only the COSMAC
Q line toggling a speaker far below. We are now
high enough (thanks to the 1802’s GHI (Get High)-
command) to see that the program in progress down
there is a musical greeting card playing ‘Happy
Birthday’. Stretching toward the horizon in every
direction we can see COSMAC systems both large
and small. An OSCAR amateur radio satellite passes
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far overhead, relaying personal messages around the
world under the control of an 1802. Off our left
wing tip we see an intelligent model glider and a
bewildered seagull riding a thermal in formation.
Someone with a sharp eye spots a data logging

weather station on a distant ridge, patiently accumu-

lating wind velocity and direction information. The
information it gathers will be used to determine the
feasibility of installing a wind generator there.
Throughout the flight, I have been taking notes
for this column with the aid of my secretary - alas,
not a cute blonde, but an 1802 with a one hander
keyboard dumping blocks of data into a mini-
cassette recorder. When I get home T’ll polish and
expand the notes with a full scale text editor on my
APPLE II. We’ll be landing soon. Some of us will

BIDIRECTIONAL
DATA BUS
BUS 5
BUS €& Hustration reprinted by permission of RCA. ©copyright 1979. RCA.
BUS 7
()

vss @

92CL-27435R1

take the subway home, admitted by means of 2 magne-
tically encoded card. The card will be checked for
validity by a COSMAG driven control unit. Others
will drive out of a parking lot serviced by 1802
based ticket dispensing equipment. But before we do
come down, I'd like to thank you for joining
me on this flight of fancy. Many of these applica-
tions are real, and others can be realized by you
and me if we show a little interest and effort. I
hope you’ll take a few moments right now to drop me a
line and share with me and other COMPUTE 11
readers some of your ideas for the 1802. Tell me
what you are doing or would like to do with a
CMOS micro. Shall we look at real-time control?
Security systems? Medical applications? Portable
instrumentation? Smart 6502 peripherals?

We’ve just rolled to a stop at the terminal.
Don’t forget your personal effects. Hope you’ve
enjoyed your trip.
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Creating Data
Files on Tape
With OSI
Computers

Rodger Olsen
1690 Bolton
Walled Lake, Michigan 48088

It’s a dream come true. $349.00 for a complete
ready-to-go computer with a high level language in
ROM, a cassette interface keyboard, and the works.
My GOD, it’s more powerful than the million dollar
IBM goodie that I learned on fifteen years ago, and
I’ve been around long enough to be impressed with
8K of memory. I can remember running a meat-
packing plant with 4K and doing the complete
inventory, pricing and billing for a lumber yard with
less than 8K.

Every owner has visions of checkbook balancing
with the flick of a digit, payrolls done with the
wave of an index finger and semi-magical appoint-
ment books. Unfortunately, he soon realizes that the
blasted thing has a memory just slightly worse than
a teenager told to clean his room. Everytime you turn
the switch off, the bloody thing forgets everything
it has learned.

That is not teo bad in static programming -
that is, programs that do the same thing every
time they are run - such as games - or programs
that require unpredictable data to be entered every-
time - such as statistics programs. The problem starts
to gnaw when the system must generate data this
time to use next time the program is run. OSI does
does mention in its manual that it is possible to do
limited files on tape, but then neglects to mention
how this feat is accomplished.

In fact, the system has an excellent tape facility
once it is properly understood. The secret of its ver-
satility is two fold. First, the tape system stores all
information in ASCIIL. Unlike some of its competitors,
it does not tokenize or encode the data it outputs.
That’s what allows us to run printers off the cassette
interface.

The second thing that makes the system useable
is the simplicity of its concept. When the system
receives a SAVE command for any source - including
a program line, it simply puts out to the ACIA any
information that it puts to the screen. That means
that any LIST or PRINT statement will then put on
tape anything it puts on the screen. In a similar

manner, a LOAD command tells the system to treat
the ACIA as if it were the keyboard. That’s nice,
because it means that any information and any
command that can be keyboard input, can be in-

put from tape. I imagine that the original intention
from OSI was to save on software overhead, but the
final result is a tape interface of exceptional simplicity
and versatility.

It turns out that there is even a trick that will
allow you to turn the ACIA on and off without
inputing LOAD or SAVE commands. The problem is
that normally the SAVE command is terminated by
inputing the LOAD command and the LOAD
command disables the keyboard until it is terminated
with an input of a space from the space bar. That
is a rather unhandy set of things to do in the middle
of the program. Fortunately, you can manipulate the
SAVE and LOAD flags directly with POKE state-
ments. POKEing a 1 into location 517 will enable
the SAVE which can be disabled by POKEing
a 0 into the same location. Similarly, LOAD can
be disabled with a 1 POKEd into location 515.

That simplifies program control of the functions.

The first and simplest method of setting up a
tape data file is to simply read the information onto
tape in raw form and then read it off the tape with a
LOAD command followed by an INPUT statement.
It works this way:

S REM PROGRAM 1

18 DIM A(18)

1S REM RECORDER REMINDER-TURN ON CASSETTE
INTERFACE

280 INPUT"IS RECORDER READY";A$:POKESL7,1

25 REM READ OUT DUMMY DATA

38 FORX=1TOo18

4@ PRINTX

58 NEXT

S5 REM TURN OFF SAVE FUNCTION

68 POKES17,8

78 END

Now we have ten numbers - or the latest payroll
data - on tape in raw ASCII form. Reading the
DATA is equally simple. We do it this way -

198 REM PROGRAM II

288 DIMAC18)

295 REM WE DON’ T CHECK FOR NOT READY AS NO

287 REM ONE EVER INMPUT UNTIL HE WAS READY

218 INPUT"IS RECORDER RUNNING®;AS

215 REM TURN ON ACIA

228 LOAD

225 REM SYSTEM THINKS THE ACIA IS A £
KEYBORRD

238 FORX=17018: INPUTA(X ):NEXT
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235 REM TURN OFF ACIA-CHECK TO SEE IF
- DATA RIGHT

248 POKESIS, 1

258 FORX=1T018:PRINTA(X): NEXT

268 END

278

280 .

298 .

388

That is a beautifully simple system that is easy to
use and memory efficient. We use it on one of the
graphics plotting programs we sell. We do not, how-
ever, use it for serious applications as it does have

a couple of limitations. There are two basic problems
with this method of data storage. First, you must be
certain that the tape is on a tone filled section

before you start the system listening. Remember that
the system will treat the ACIA exactly as if it were a
keyboard. Also remember what happens when you hit
a carriage return with no input (a NULL input).
The blasted thing breaks out of the program! If you
have an OSI, you have seen the garbage that

the system picks up from random noise on the leader
and the unrecorded parts of the tape. If any of those
random noises is a carriage return, you just left

your program. Fortunately, the system puts out a
steady tone even when it is not being used. If you
have recorded some of the tone of the tape before
you start storing data, you can go up to the recorded
section and start there in a relatively noise free
environment.

The second problem is that this simple system has
no indexing or error checking. If you get the first
DATA byte out of place (by, say, winding the tape
up too far before you read it), all of the other
data bytes are also out of place. For instance, our
graphics program puts out two numbers to describe
each point. The first is the address on the screen
and the second number is the value to POKE into
that point. The program reads the tape and POKEs
the second number into the first one. If you miss
the first number, the system may confuse which num-
bers are locations and which are POKE values. It could
end up trying to POKE 53467 into location 161. IT
has no way of knowing what comes first.

There is a strange fix that we have used to get
around those problems in applications where memory
is short and we couldn’t afford the room for DATA
statements. We need a couple of assumptions to dis-
cuss this one. Assume that we will need DATA in
line 1010 to perform some function. We also need to
assume that the DATA will have been generated at
the end of a previous run of this or another program.
It was, for instance, handy in an inventory program
where we had to store the counts at the end of one
day and input them at the beginning of the next.

To make sure that we do not jump accidently
out of the program, we diliberately leave the

program with a STOP and have the generated data
tape cause a jump to the next program line after the
information is input. To avoid the problem of mis-
read DATA - at least in the sense of mis-indexing
and therefore misplaced reads, we will name each
variable as it is input. Let’s set up a little inven-
tory program for a hot dog stand.

The first section we have to put up is the section
that stores DATA. Assume that at the end of the day,
we jump to line 2000 to store the DATA that we
have accumulted during the day. (We’ll output
dummy DATA in the example). Remember that you
would have come up with real values for A(1) to

A(10).

2688 REM PROGRAM III

2018 DIMAC1@):REM SET UP SOME DUMMY DATA
20280 FORX=1TO5:A(X)=24

2838 NEXT

2048 A(BI=8:A(7)=9:A(8)=1

2@5@ INPUT"IS RECORDER READY";A$:POKES17,1

2068 PRINT:PRINT:REM OUTPUT THE DATA-WITH
NAMES OF UARIABLES

2878 FORX=1T01@:PRINT"A{ "X" }="A(X):NEXT

288@ REM OUTPUT A DIRECT COMMAND FOR
JUMP AT END OF LOAD

29980 PRINT"G0TO1829
2188 REM TURN OFF SAVE
2118 POKES17,B:END

Reading it requires a slightly different technique
than the last example. We will need to turn on the
LOAD function and stop the program. To avoid
accidental jumping out of a program, we will delibera-
tely jump out and arrange for continuance. The line
we jump back to will have to turn off the LOAD
function and restore normal keyboard operation.

1888 REM PROGRAM IV
1885 REM HALT PROGRAM-WAIT FOR INPUTS
1818 INPUT"IS RECORDER REARDY”;AS:LOAD:STOP

1815 REM GOT INPUTS-TURN OFF LOAD AND
RESTART PROGRAM

1828 POKESI1S, 1:FORX=1T018: READAS( X ) : NEXT
1825 REM CHECK OUT THE DATA

1830 FORX=1T018

1848 PRINT" GOT "R(X);A$(X):NEXT

1@sB DATA"BUNS", "HOT DOGS™, "HAMBURGERS™,
"CHEESE PATTIES", "COKE CUPS

1BEB DATA®"COFFEE CUPS®, "PLATES®, "DRINKS™,
"PROFITS", "FUTURE"
1878 END

Now when the program reaches line 1000, it will
stop and wait for keyboard inputs. As the LOAD
command is activated, it will treat the ACIA as

the keyboard. It will input each variable (along
with its name), receive the direct mode command to
jump to 1010 where it will turn off the ACIA and
continue with the rest of the program.
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It is almost, but not quite, foolproof. The only
thing that can cause problems is noise on the tape
that locks like a line being input or erased. (i.e.
100xK1die9). These will cause 2 CONT error as the
system thinks you have modified the program.

It is also highly efficient in memory usage. You
need to remember that inputing a variable as a pro-
gram line or a DATA statement charges twice for
the same variable. The line 100 A(4) = 19 requires
that you use at least 7 bytes of memory for the
program line material that names and assigns the
value to variable plus you have the overhead of
storing the variable value in an array in the work
area. The method we just used uses only the
variable storage space in the work area and saves
the program line bytes.

However, the most foolproof and probably most
satisfactory overall system - WHEN YOU HAVE
MEMORY SPACE - is to input the information in
computer generated DATA statements. The informa-
tion is then input as actual program lines and no
more prone to error than standard program input -
and with OSI that reliability is high.

The only neat trick you have to pull is to get
the computer to write the DATA lines. Assume that
you want to keep track of the checks from one
session to the next, preferably as automatically as
possible. We won’t go through the entire program -
you need some fun yourself - but here is the
section that would store checks as you enter them.
You’ll notice that there is no separate read section -
aside from line 540. The program reads the entries
it stored from last time when it fires up. When you

588 REM PROGRAM U

518 REM DIM AS LARGE AS MEMORY PERMITS

528 DIMCH(S5B),RAM(58)

store the DATA, it ends by listing the main body of
the program on the same tape - handy for the next
time. Just load and run. The self-listing format is,

of course, only handy for those programs where you
store DATA once and where the program is not a lot
longer than the DATA. It would be rather unhandy
to have to store an 8K program each time you wanted
to store 4 bytes of information, but the data writing
lines are the same whether or not you also store

the program.

Before leaving this topic, we should mention that
it is much more efficient to store several DATA
items per line. We neglected to do so here only to
insure the clarity of the example.

Now we come to the last and most exotic of the
file possibilities. Yes, Martha, it &5 possible
to have names filed on tape with your OSI system.
There are several methods by which this can be done,
but this one is my favorite. It’s the simplest.

The first thing we need is a way to read the
ACIA and therefore scan the tape without entering
anything into the system. The WAIT command,
CHR$ functions and PEEK will let us do it. To
cover all the OSI systems, we’ll have to have two
programs as the ACIA in the C1 (SUPERBOARD)
is in a different location than it is on the rest of the
systems. We’ll use the WAIT command to halt the
system until the low order bit on the ACIA status
register is high and, when it is, PEEK the character
from the main register (one location higher on an OSI
system), and, if we want to sce it, print the CHR§ ofthe
PEEKed number to the screen. You got all that? O.K.

538 REM READ MUMBER OF CHECKS ON FILE-THEN THAT MANY CHECKS&AMOUNTS
548 READNC: FORX=1TONC: READCHC X ), AMC % ) : NEXT: NC=NC+1

558 REM REPORT WHATS ON FILE

SE8 PRINT"ON FILE®:FORX=1TONC:PRINT"NUMBER"CH({X)" AMOUNTS"AM(X):NEXT
578 REM INPUT NEW CHECKS -93939S CAUSES JUMP TO END

588 INPUT"CHECK NUMBER";CH: IFCH=9S33THENNC=NC-1:GOT0G28

588 REM IF NOT 89398 THE GET AMOUNT-INCREMENT COUNTER-DO AGAIN

688 INPUT"AMOUNT " ; AM: CH(NC)=CH: AM(NC )=AM: NC=NC+1: GOT0588

519 REM FAMOUS DELAY AND CHECK LINE

628 INPUT"IS RECORDER REARDY";A$:POKESL?,1
538 REM PRINT OUT NUMBER ON RECORD NOW

548 PRINT:PRINT:PRINT"78@ DATA®NC

658 REM PRINT OUT CHECKK NUMBER AND RMOUNTS
E68 FORX=1TONC:PRINTEA8+2%X"DATACH(X)", "AM{ X ) :NEXT

578 REM LIST OUT BODY OF PROGRAM
E8@ LIST S580-6890

638 REM DUMMY DATA LINE TO PREVENT READ ERROR ON FIRST RUN -
788 REM IT WILL BE REPLACED BY GENERATED LINES

718 DATAB,Q,0



44

compute Il

June/July, 1980.

Here’s how it works:

4 REM PEEK A PORT UTILITY

8 REM C2/4/8 VALUES

10 A =64512:B=A +1

90 WAITA,1:PRINTCHR$(PEEK(B));:G0T010
35 REM C1 VALUES

40 A =61440:B=A + 1

50 WAITA, 1:PRINTCHR $(PEEK(B));:G0T050
This is a TWO line program. G2/4/8 users enter
lines 10 and 20. C1 users enter lines 40 and 50.

The previous little program is handy for other
things as it will let you read what is on a tape
without entering anything in the computer. If you
have ever sat staring at a tape and wondering if this
is the right program segment to enter next or the
right data and been afraid to disturb the 8K program
you have spent 15 minutes loading into the system,
you’re gonna love the PEEK A PORT.

Before we can use it, we’ll have to make up some
files, name them and fill them with DATA. For
names, we’ll use a trick from the TRS-80. You can
enter any name as long or complicated as you want
for each file. Unfortunately, we’ll only store and
search for the first character of the name.

In order to show that it is a file name and not
another character, we’ll store it as a number con-
verted up out of the ASCII range. Normally, ASCII
numbers range from 33 to 127 even if you include
lower case letters, What we will do is take the first
letter of the file name (using the ASC function) add
100 to it to take it out of the ASCII range and
print it to tape using the CHR$ function. Whenever
the system secs a number from 133 to 227, it will
know that that is a file header as it cannot occur
naturally. CUTE?

788 INPUT"FILE NAME";A%$
705 REM KICK FILE MAME UP OUT OF ASCII
NORMAL RANGE

718 J=ASC(A%)+188

712 REM USUALLY THE PROGRAM WILL KNOW-
THIS ONE IS A DUMMY!

715 INPUT"HOW MANY ITEMS IN FILE®;NI
728 INPUT"IS RECORDER REARDY";A$

730 SAUVE:PRINT:PRINTCHRS(J)

735 PRINTNI

748 FORX=1TONI:PRINTX:NEXT

758 POKES17,8:G0T0O708

Reading it turned out to be a little more compli-
cated than I had anticipated. Of course, my main
problem was caused by my learning disability - 1
cannot learn to keep my mouth shut. I casually
mentioned to a customer that this would be a good
system for the files he needed and assured him that
it would be simple to implement. All we had to do
was use PEEK-a-PORT, detect the character and
jump to a load.

The first problem I ran into was that the bloody
thing kept jumping out of the program everytime we

tried to read a file. It would detect the header
character correctly and then fail to read any data -
in fact, it kept inputing the data as empty line
numbers and erasing part of my program.

After much time spent on timing loops and fruit-
less tests, I remembered that everytime a character
is printed to tape, the system also prints a carriage
return unless specifically told not to do so. I added
the second WAIT and halted the system until the
carriage return passed.

The next problem was that the system would not
restart properly after the second load. I still
haven’t looked into why it happens, but brute
experimentation showed that the LOAD could only
be turned off once with the POKE515 command. A
carriage return was needed the second time even if
the POKE had been executed. The problem had never
shown up before as the typical program only read
DATA once. I could not, however, see having named
files and only reading one during a typical run.

Put down in print, the program looks simpler
now than when I was struggling with it.

At this moment several astute programmers are
going to realize that we could have eliminated the
necessity of the second WAIT and testing for the
carriage return after the file header by printing
the file header followed by a ‘*;”’ to eliminate
the carriage return and the necessity for a test.

Sorry Charlie, I'm going to save you several hours
of frustration by mentioning that when I tried that,
the system often left too little time between the file
header and the first character to process the LOAD
and INPUT commands and therefore, intermittently
lost the first character of the file. T refuse

to explain in detail how I know that it’s an inter-
mittent problem that can lead a programmer down a
blind alley for several frustrating hours.

As it finally developed, it is a simple program
that reads the PORT as before and now tests for
the header character rather than printing it to the
screen. When it finds the header, it jumps to a
LOAD/INPUT command that inputs the file. It then
prints out the first character of the file name
(Header character-100) so that you can check which
file it read.

I should point out that it still does not pay to
put a lot of files on one tape. The system is limited
to a sequential 300 BAUD file search. As you can
use the fast forward and reverse on your tape recorder,
and as OSI’s excellent tape system allows you to
read the file on the screen as it passcs, it is
usually faster to find it yourself rather than wait
through a machine search. I rather suspect that one
of the reasons other systems added named files to
their BASIC was that they could not scarch a tape
visually as it was tokenized and did not appear on the
screen.

The one advantage the named file has, aside from
impressing your [riends and neighbors, is that it
allawre wan ta nack a lnt of DATA closelv on a tape.
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You can run files right next to each other, wind the

tape to somewhere near the spot where the file you

want starts and then load only the file you named.
Once you catch on to storing DATA, you’ll find

that that itty-bitty system of yours can function

as well as the giants of a few years ago.

REM A=B451Z2 FOR C2/4-8-THE ACIA IS IN A DIFFERENT LOCATION

798

888 A=61440:B=A+1:DIMA(15)

818 INPUT"FILE MNAME TO LOAD";A$:J=ASC(AS$)+180

815 REM LOOK FOR FILE NAME-ONE BYTE ONLY

828 WAITA, 1:C=PEEK(B): IFC< >JTHENSZ28

825 REM CLEAR OFF CR AFTER NAME-WILL JUMP PROGRAM IF YOU FORGET
838 WAITA, 1: IFPEEKC( B )< >13THENS309

833 REM SET UP LOAD AND GET NUMBER OF ITEMS IN FILE

835 LOAD

837 INPUTNI

848 FORX=1TONI:INPUTA(X):NEXT

845 REM MAKE SURE IT IS CORRECT FILE

858 FRINTCHR$(J-186)"FILE

855 REM POKE 515 ONLY WORKS ONCE-ASK FOR SPACE BAR PRESS TO ALLOW REPEAT
86@ PRINT"HIT SPACE BAR":POKESIS, 1:G0T0S18

Some OSI

At best, tape is a rather slow medium for
storage; at worst, it can be very aggrava-
ing. Here are some soft and hard devices
[ use to minimize the inconvenience. 1
usually use short cassettes, 3 minutes to a
side, and put one program on each side.
This eliminates all scarching. Rewinding
from one end to the other is not often
necessary because the program on one
side is usually much more “‘popular’
than that on the other.

Qccasionally I suspect that T have a
bad cassette. I have written the two pro-
grams shown in Listing 1 to test the
cassettes. One program (starting at linc
315) fills the entire tape with the charac-
ter $FF. The other (starting at 110) then
reads the tape and “‘peeps’” if it finds
any character that is not $FF. (The peep
comes from the BELL hard- and software
described below.) I suspect that this test
is not foolproof since a bad spot may
fall between 2 characters or otherwise be
invisible to the test. I have found a few
bad cassettes this way. $FF seems (o be a
better test character than $00. Retesting
the tape nearly always confirms the bad
spot.

The other device I use is a bell or tone
output. I call this tone at the end of my

18

28

3@

4@
108
110
iza
138
14@
158
196
132
139
zea
218
228
z3@
248
380
318
31z
318
378
33@
340
asa
2E8
361
B2
392
488
418
428
438
448
458
468
4va

2860
palsiala]
Beee
aeea
aveg
clea
c1o8
cle3
cles
c1a7
clen
ci@n
clep
c1en
cien
ciie
Cill
CL1S
Clie
Cllv
C117
C117
C117
Cuan
cans
canz
caus
ceag
caag
caes
BF15
BF 15
BF 1B
BF19
BF1A
BF 1B
BF1D
BF 1E
BF21

2880C1
C3FF.
FBFg
2B48CE
4C@Cl

ADBBFC
4R
98FA
ADALFC
=21

ASFF
2815BF
4CB2CH

48
ADAAFC
4A

4R
g9@rg
68
BDBIFC
(=]

RT

Edward H. Carlson
3872 Raleigh Dr.
Okemos, M| 48864

Tape Utilities

ACIA
BELL

START

WT
Bl

RERD FILLED TAPE

=$FC@8 TAPE PORT
=8CB48 SUBROUTINE TO EMIT A SHORT TONE

=$C1a8

ISR RT READ CHARACTER FROM TAPE

CHMP #8FF IS IT SFF 7

BEQ START IF YES., READ ANOTHER

JSR BELL IF NO, EMIT TONE FOR BAD CHAR.
JMP START CONTINUE TESTING TAPE

READ TAPE SUBROUTINE

LDR ACIA READ 6858 STATUS REGISTER

LSR A SHIFT RECEIVE STATUS BIT TO. CAR
BCC RT L = RECEIVE DATA REGISTER FULL
LDA ACIA+1 READ RECEIVE DATA REGISTER

RTS

FILL TAPE WITH $FF

=8BF 15
=$C088
LDA #SFF
JSR WT
JIMP WRITE

THIS SUBROUTINE IS IN THE BASIC ROM

=$BF 15

PHA SAVE ACC. (CONTALNS CHAR. )

LDA ACIA READ STATUS REGISTER -
LSR A SHIFT TWICE TO MOUE TRANSMIT
LSR A STATUS BIT TO CARRY

BCC B1L 1 = TRANSMIT DATA REGISTER EMPT
PLA RECOVER CHARACTER TO BE SENT
STA $FCB1 WRITE CHARACTER TO TAPE

RTS
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fast tape read and write programs to sig- - ]
ral that the message transmission has 2 Soiis i B
been completed. I usually produce the 3 oEEn i
tone by toggling a bit on my 6522 VIA 1b pne ISeEn  msthon
3 o : 2o poDE PERIOD =$8@ SETS THE LENGTH OF ONE HALF CYCLE
(on the 500 board of my OSI C2-4F) 38 Bevy DURASN =$FE  COUNT DOWN ADDRESS FOR TONE LENGTH
and putting the signal into a speaker. 1pa C3008 ® =$C300
For il e Lt aliel 161 €388 ASBA  BELL  LDA #18 OUTER TIMING LOOP INIZ.
B TER LS LT RIS RIS s el 182 C382 BSFE STA DURASH
port, a bit can be toggled at the polled 184 C384 ABFF BEL LOY #SFF INNER LOOP INIZ.
keyboard, (if you have a polled key- 195 C386 AJE@  PEEP  LDA 40 LOW HALF CYCLE
. 138 C388 BDBEDF STA KYBD
board, all the newer OSI machines do). 148 C3@B ZBIEC3 JSR CYCLE
Figure 1 shows how. The 40 ohm, 142 158 C3PE ASFF LDA #$FF HIGH HALF CYCLE
B el S e . 168 €318 BDBEDF STA KYBD
PpeaxelsIsigiucd NAse COMILIDN SoRven 178 C313 2B1EC3 ISR CYCLE
ient spot inside the computer. The 542 175 €316 B8 DEY INNER LOOP INCREMENT
keyboard has a prototyping area. Here 1 L e Rl g ST EiF FEEE
yRog B yping & 168@ C319 CEFE DEC DURASN OUTER LOOP INCREMENT
putsa 7404 hex inverting buffer and an 182 C3iB DBE7 BNE BEL
audio transistor to drive the speaker. [ i‘;: ggig &8 RTS
. H
have put a row of sth(:he: on the panel 208 C31E : CYCLE: HOLD UOLTAGE FOR HALF A CYCLE
of my machine. One of them can turn off 218 caie ;
= . % z <5 228 C31lE AGBB CYCLE LDX PERIOD
. :
this toggling bit to avoid rhg annoying e i
tone produced when any of my regular 248 C321 DEFD BNE CY1
programs are polling the keyboard. If ggg Eggi 88 RIS
. B
your computer has no convenient proto- 208 324 . e
typing area, you can glue the 7404 down 233 324 ;
T : . 3ee capa * =sc4o8
w > 3 1 quickt
ith its feet”” in Fh‘ alrand.guscicy 302 C4PA 2@@EFD MAIN  JSR SFOE@ MWALT FOR A KEYSTROKE
(with a clean pencil soldering iron) 395 C463 ZeEBC3 JSR BELL  MAKE A TONE
318 C486 4CBBC4 JMP MAIN Do IT AGAIN

solder the necessary wires and com-
ponents on.

+5

Figure 1

o0———0

11

T1 SK3010 or other audio transistor
11 7404

Listing 2 shows a program which will toggle row 7 of the

R7
of keyboard

compute i
needs you!

We're as interested in short
applications/prograrmming
notes as in full-length feature
articles.

keyboard and produce a tone, The subroutine is normally
called at line 101 “BELL"’. I have provided a DRIVER at line
302 for testing purposes.

(@

e

Aagpvars Ol SOFTWARE

Editor’s Note:

Names and faces. . .

Rodger Olsen from Aardvark
studies the crowd at the Fifth
West Coast Computer Faire.
Photo by Eric Rehnke.

RCL
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Part 2: Implementing the IEEE-488 Bus on a SYM-]

DESIGNING AN IEEE-488
RECEIVER WITH THE SYM

Lary Isaacs, COMPUTE, Stoff

This is the second part of an article describing
the use of a SYM-1 to interface a PET to a Spinwriter
with a serial interface. We will continue to divide the
more complex functions into simpler sub-functions
when necessary. Once the sub-functions are simple
enough, they will be implemented. In the first part,
the interface was divided into four sub-functions:
INIT, PRINT, CYCLE, and INTERFACE. Imple-
mentations for PRINT and CYCLE have already been
presented. Briefly, the PRINT routine handles the
communication with the Spinwriter. By using the
ETX/ACK protocol, the PRINT routine keeps the
Spinwriter printing at its maximum speed. The
CYCLE routine handles the handshaking necessary to
transfer a byte from the IEEE 488 Bus to the SYM.
For convenience, these routines are given again in the
complete listing of the interface software found at
the end of this article. Also, the hardware to connect
the Spinwriter to the SYM is shown again in Figure 2.

Before we can begin work on the INTER-

FACE sub-function, we must first understand how the
PET will try to communicate with the SYM using
the IEEE 488 Bus. Now we will continue with a
description of this communication procedure.
Communicating On The IEEE 488Bus
The next step is to become familiar with how the
PET communicates on the IEEE Bus. This discussion
will involve two more signal lines. These are the ATN
(Attention) line and the EOI (End Or Identify)
line.

Each communication on the IEEE 488 Bus can be
described as a sequence of three parts. In the first
part the PET identifies which device it wishes to
communicate with. In the second part it sends or
receives the data. And finally in third part, the
PET terminates the communication sequence. Each
part makes use of the byte transfer cycle described
previously to transfer information. However, the infor-
mation transferred in the first and third parts is
differentiated from the second by the state of the ATN
line. During the first and third parts the ATN line
is low, indicating that the bytes transferred should be
treated as commands and not data.

Here is a brief description of what happens during
a communication sequence with a device, or devices,
which only receives data, such as our printer. I
will assume that prior to the beginning of the sequence,
all devices on the bus are in the inactive state, i.e.
the NRFD line is high.

The sequence begins with the PET setting the
ATN line low. This brings all operating devices on
the bus to the active state. The PET now executes
a byte transfer cycle sending the device address to
each device. Only those devices whose device address
matches the one sent by the PET will continue with
the communication sequence. All other devices will
return to the inactive state at the end of this first
part. The Commodore printers use device address
24 hex. The lower 5 bits contain the device number,
in this case 4. The upper three bits, ‘001", indicate
that the device is to receive data. A ““010”" in the
upper three bits would indicate the device is to send
data. Now the PET may end the first part by setting
the ATN line high, or transfer another byte known as
the secondary address before setting ATN high. The
secondary address is used to address different functions
or channels within the selected device.

The second part consists of the required number
of byte transfer cycles to transfer the data to the device.
In most cases, the PET will signal that the last
data byte is being transferred by setting the EOI
line low during the last cycle. Because the EOT isn’t
always sent, it wouldn’t be a reliable signal to use
for determining the end of this part of the communica-
tion sequence.

For the third part, the PET sets the ATN line
low again, and executes a byte transfer cycle which
sends $3F hex to all active devices. This is the
UNLISTEN command, which tells all listening devices
to stop receiving data.

One requirement for the interface which may not
be obvious is that once the communication sequence
has reached the second part, all commands except
for the UNLISTEN command should be ignored.

It would not be a violation of the IEEE 488 Bus
Standard for the PET to activate a device which sends
data at the same time as one which receives data, and
have them communicate directly with each other.

There is one other IEEE signal line which should
be included in the interface. This is the IFC (Inter-
face Clear) line. Whenever this line goes low, the
interface should return to the inactive state.

Now we are ready to deal with the hardware
requirements for communicating on the IEEE Bus. We
will be using 6522 #2 on the SYM for the necessary
I/O signals since all of the I/O lines from both ports
go to the A-A connector. If necessary, the 6522
supplied as 6522 #3 could be moved to the #2 socket,

losing only a few features which aren’t needed for
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this interface. The main hardware requirement con-
cerns a requirement for the delay between ATIN
going low to the time when NRFD is set low by a
device. The IEEE 488 Standard calls for a maximum
of 200 nanoseconds for this delay. Though the PET
can’t operate this fast, it does operate too fast for

the SYM to meet this requirement using just soft-
ware. The solution to obtain the necessary speed is to
selectively send the ATN signal back out the NRFD
line. The SYM can then assume control of the NRFD
line when it is ready. The only other hardware
needed are a couple of open-collector gates for the
Wire-or requirements of the NRFD and NDAC lines.
The circuitry shown in Figure 1 will meet these re-
quirements.

Interface

The main function of the INTERFACE sub-function
is to handle the communication sequence for the IEEE

Listing 4
procedure INTERFACE

procedure ATNIRQ begin ... end; jhandles the IEEE communication}
procedure IFCIRQ begin ... end: {resets the interface}
begin {INTERFACE procedure}
repeat
if INTERRUPT=TRUE then
begin
if IRQ=ATN then ATNIRQ;
if IRQ=IFC then IFCIRQ

end
until 2+2=5 {hopefully repeat forever}
end;

Bus. The first decision we must make is how the
INTERFACE software will know when a communi-
cation sequence has begun, or when the IFC line
goes low. Since the IFC signal is supposed to reset
the device regardless of its current state, this signal
should be tied to an interrupt. For greater flexibility
we will tie the ATN line to an interrupt as well.
This will allow the SYM to do other things when
not being used as an interface.

The use of interrupts now provides a basis for
dividing the INTERFACE sub-function into smaller
parts. Listing 4 shows my division of the INTERFACE
sub-function.

At this point we are almost ready to write the
assembly language for the remaining parts of the soft-
ware. However, ATNIRQ needs one more division.
This involves addressing the question of how much
intelligence to put in the interface. One answer is
to program ATNIRQ in a way that leaves the door
open for expansion. This can be done easily using
the secondary address to call different interface
routines. The division for ATNIRQ) is shown in
Listing 5. The ‘“‘case’ statement in this listing is
a multiway subroutine jump. If SECADDRS is 0 when
the ““‘case’’ statement is executed, the SENDASCII
procedure will be executed. For other secondary
addresses, the DUMPCHRS procedure will be execu-
ted.

Listing 5
procedure ATNIRQ
end; {get ready for communication}

end; {input data and print it}
... end; {ignere data}

procedure ATNINIT; begin ...
procedure SENDASCII; begin ...
procedure DUMPCHRS; begin
begin {ATNIRQ statements}
CYCLE; {get device address}
if DATA=MLA then
begin
ATNINIT;
C¥CLE; {get next byte, possibly a secondary address}
if ATN=LOW then
begin
SECADDRS := DATA;
CYCLE
end;
case SECADDRS of
@ : SENDASCII;
1..15 : DUMPCERS;
end {case statement}
end {if statement}
end; {ATNIRQ}

Now we can writc the assembly language for INIT,
then IFCIRQ), and finally ATNIRQ. Not clearly
shown by the preceeding PASCAL programs is how
the machine language should actually handle the
interrupts. After an interrupt occurs, the first
thing the machine language must do is save the register
contents. Then it must test to see what interrupt
occured. If it was an ATN interrupt, then the current
stack pointer must be saved and ATN interrupts dis-
abled before continuing with the rest of the ATNIRQ
routine. If the interrupt was an IFC interrupt, the
IFCIRQ routine should test to see if the ATNIRQ
routine was executing. If it was, the IFCIRQ)
routine must restore the stack pointer to the value
saved by ATNIRQ) and reenable the ATN interrupt
before restoring the registers and returning to the
interrupted program.

The full listing of the assembly language for the
interface is given in Listing 6. I've tried to write
the assembly language so it can be easily expanded.
Just remember that when you put a different routine
in SCTABLE, the first data byte will have already
been fetched by CYCLE when your routine is entered.

Summary

I’ve tried to make this article as much an example

of interface design as one describing an actual inter-
face. Most of the material presented dealt with needed
facts or the steps involved in reaching a solution. I
do not wish to imply that designing an interface
should proceed from start to finish as easily as this
article makes it seem. It is very likely that during your
design, you will come upon a piece of new information
or see a different approach which would have been
highly useful at some previous step. This occured a
few times during this design. Sometimes it is necessary
or perhaps desireable to return to that previous step
and take a different path. However, if you do enough
preparation and planning before you begin the design
process, you shouldn’t have to backup too many times.
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SYM-1, 6502-BASED MICROCOMPUTER
FULLY-ASSEMBLED AND COMPLETELY INTEGRATED SYSTEM that's
ready-fo-use
ALL LSI IC'S ARE IN SOCKETS
28 DOUBLE-FUNCTION KEYPAD INCLUDING UP TO 24 “SPECIAL"
FUNCTIONS
EASY-TO-VIEW 6-DIGIT HEX LED DISPLAY
KIM-1* HARDWARE COMPATIBILITY
The powerful 6502 8-Bit MICROPROCESSOR whose udvcnced
architectural features have made it one of the largest selling “'micros”
on the market today.

THREE ON-BOARD PROGRAMMABLE INTERVAL TIMERS available to

the user, expandable to five on-board.

4K BYTE ROM RESIDENT MONITOR and Operating Programs.

Single 5 Volt power supply is all that is required.

1K BYTES OF 2114 STATIC RAM onboard with sockets provided for

immediate expansion to 4K bytes onboard, with total memory expan-

sion to 65, 536 bytes.

USER PROM/ROM: The system is equipped with 3 PROM/ROM ex-

pansion sockets for 2316/2332 ROMs or 2716 EPROMs

ENHANCED SOFTWARE with simplified user interface

STANDARD INTERFACES INCLUDE:

—Audio Cassette Recorder Interface with Remote Control (Two
modes: 135 Baud KIM-1* compatible, Hi-Speed 1500 Baud)

—Full duplex 20mA Teletype Interface

—System Expansion Bus Interface

—TV Controller Board Inferface

—CRT Compatible Interface (RS-232)

APPLICATION PORT: 15 Bi-directional TTL Lines for user applications

with expansion capability for added lines

EXPANSION PORT FOR ADD-ON MODULES (51 I/Q Lines included in

the basic system)

SEPARATE POWER SUPPLY connector for easy disconnect of the d-c

power

AUDIBLE RESPONSE KEYPAD

Synertek has enhanced KIM-1* software as well as the hardware. The
software has simplified the user interface. The basic SYM-1 system is
programmed in machine language. Monitor status is easily accessible,
and the monitor gives the keypad user the same full functional capabili-
ty of the TTY yser. The SYM-1 has everything the KIM-1~ has to offer,
plus so much more that we cannot begin to tell you here. So, if you want
to know more, the SYM-1 User Manual is available, separately.

SYM-1 Complete w/manuals $229.00
SYM-1 User Manual Only 7 .00
SYM-1 Expansion Kit 0.00

Expansion includes 3K of 2114 RAM chips and 1-6522 I/O chip.
SYM-1 Manuals: The well organized documentation package is com-
plete and easy-to-understand.

SYM-1 CAN GROW AS YOU GROW. It's the system to BUILD-ON.
Expansion features that are available:
BAS-1 8K Basic ROM (Microsoft) $ 89.00
KTM-2 (Complete terminal less monitor) 315.00

QUALITY EXPANSION BOARDS DESIGNED SPECIFICALLY FOR KIM-1, SYM-1 & AIM 65
These boards are set up for use with a regulated power supply such as the one below, but, provisions have been mode so that you can add
onboard regulu'ors for use with an unregulated power supply. But, because of unrellcbdny, we do not recommend the use of onboard
regulators. All 1.C.'s are socketed for ease of maintenance. All boards carry full 90-day warranty.
All products that we manufacture are designed to meet or exceed industrial standards. All components are first qualtiy and meet full
manufacturer’s specifications. All this and an extended burn-in is done te reduce the normal percentage of field failures by up to 75%. To you,
this means the chance of inconvenience and lost time due to a failure is very rare; but, if it should happen, we guarantee a turn-around time of

less than forty-eight hours for repair.

Our money back guarantee: If, for any reason you wish to return any board that you have purchased directly from us within ten (10) days after
receipt, complete, in original condition, and in original shipping carten; we will give you a complete credit or refund less a $10.00 restocking

charge per board.

VAK-1 8-5LOT MOTHERBOARD
This motherboard uses the KIM-4* bus structure. It provides eight (8)
expansion board sockets with rigid card cage. Separate jacks for audie
cassette, TTY and power supply are provided. Fully buffered bus.
VAK-1 Motherbeard $129.00

VAK-2/4 16K STATIC RAM BOARD
This board using 2114 RAMs is configured in two (2) separately
oddressable 8K blocks with individual write-protect switches.
2

VAK-2 16K RAM Board with only $239.00
8K of RAM ('2 populated)

VAK-3 Complete set of chips to 125.00
expand above board to 16K

VAK-4 Fully populated 16K RAM 325.00

VAK-5 2708 EPROM PROGRAMMER
This board requires a +5 VDC and 112 VDC, but has a DC to DC

multiplyer so there is no need for an additional power supply. All
software is resident in on-board ROM, and has a zero-insertion socket.
VAK-5 EPROM Programmer w/2708 adapter ~ $249.00
VAK-5A Single voltage 2716 adapter 45.00
VAK-é EPROM BOARD
This board will hold 8K of 2708 or 2758, or 16K of 2716 or 2516

EPROMs. EPROMs not included.
VAK-6 EPROM Beard $119.00

VAK-7 COMPLETE FLOPPY-DISK SYSTEM (Oct '79)

VAK-8 PROTYPING BOARD
This board allows you to create your own interfaces to plug into the
motherboard. Etched circuitry is provided for regulators, address and
data bus drivers; with a large area for either wire-wrapped or soldered
IC circuitry.
VAK-8 Pretyping Board $39.00

POWER SUPPLIES
ALL POWER SUPPLIES are totally enclosed with grounded enclosures for safety, AC power cord, and carry a full 2-year warranty.

FULL SYSTEM POWER SUPPLIES

This power supply will handle a microcomputer and up to 65K of our
VAK-4 RAM. ADDITIONAL FEATURES ARE: Over voltage Protection on §
volts, fused, AC on/off switch. Equivalent to units selling for $225.00 or
more.

Provides +5 VDC @ 10 Amps & +12VDC @ 1 Amp

VAK-EPS Power Supply $119.00
VAK-EPS/AIM provides the same as VAK-EPS plus 24V
unreg. 149.00

*KIM is @ product of MOS Technology

ENTERPRISES

INCORPORATED

KIM-1* Custom P.S. provides 5 VDC @ 1.2 Amps
and +12 VDC @ .1 Amps

KCP-1 Power Supply $39.00
SYM-1 Custom P.S. provides 5 VDC @ 1.4 Amps
VCP-1 Power Supply $39.00
-

2967 W. Fairmount Avenue
Phoenix AZ 85017

(802)265-7564
Add $2.50 for shipping and handling per order.
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6208~
9203~
9205~
0207-
0209~
p20C-
B20E-
6211-
6213-
6216-
p218-

20
A9
85
A9
8D
A9
8D
A9
8D
A9
8D

86
24
E3
9@
54
18
51
60
53
Al
64

8B

A6
A6
A6

A6

vaL1e
0020
pe30
0040
o550
9060
o770
9080
0096
01009
119
9120
130
140
8150
6160
0178
0180
8190
0200
0219
B220
0230
G240
250
g260
8270
0280
0290
300
g318
p320
0330
03486
9358
0360
9378
7380
390
p4apg
0410
0420
0430
0440
p450
G460
g4a70
a4a80
0490
9500
9510
@520
0530
540
0550
9560
957@
p580
4590
0600

; IEEE INTERFAC
; WITH HARDWARE
; VERSION 2.5

; CONSTANTS
UNLISTEN .DE
BS .DE
UNDLN .DE
LF .DE
COLON .DE
SPACE .DE
COMMA .DE
CR .DE
: VARIABLES
COUNT .DE
SIGNALS .DE
DATA .DE
MLAl .DE
SEC.ADDRS .DE
TEMP .DE
LENGTH .DE
NL.FLAG .DE
SCAN,CNT .DE
F.LEN .DE
SP.IEEE .DE
; ADDRESSES
ACCESS .DE
TOUFL .DE
SDBYT .DE
TECHO .DE
OUTCHR .DE
INCHR .DE
CRLF .DE
TOUT .DE
@2ACR .DE
@2DDRA .DE
@2DDRB .DE
@2PCR .DE
@2IER .DE
@2IORB .DE
@2I0RA .DE
@2IFR .DE
OUTVEC .DE
UIRQVC .DE
IND.JMP .DE
.BA
INIT JSR
LDA
STA
INIT.SYM LDA
STA
LDA
STA
LDA
STA
LDA
STA

E

S3F
$08
S5F
SgA
$3A
$206
$2C
$OD

SED
SE1
$E2
SE3
SE4
SES
SE6
SE7
SE8
SE9
SEA

$8B86
SA654
SA651
$A653
$8A47
$8A58
$834D
S8AAL
SAB0B
SAB03
SA802
SABQC
SABQE
SA800
SA801
SA80D
SAG63
SA678
SEE

$200
ACCESS
#524
*MLA1
#5990
TOUFL
#510
SDBYT
#8500
TECHO
#L, TOUT
OUTVEC+$1

s INITIALIZATION
;MY LISTEN ADDRESS
; ENABLE CRT

:SET FOR 1200 BAUD

;OUTPUT & NO ECHO
3 SET OUTPUT VECTOR



June/July, 1980.

compute Il 51

#21B-
p21D-
p220-
p222-
p225-
0227~
g22A-
g22C-
022E-
p230-
#233-
B236-
p238-
#23B-
g23D-
0240-
6243-
g244-

p247-
g248-
g24n-
p24D-
B24F-
p252-

#253-
p254-
9255-
G256-
G257-
g258-
@25B-
p25D-
P25F-
p261-
0263-
09265-
p267-
P26A-
B26D-
026F-
B272-
g274-
0276~
6277~
@277~
@27B-
@27C-
@27D-

B27E-
B27F-

p280-
p281-
p284-
0287-

78

8D
A9
gD
60

48
98
48
8A
48
AD
18
29
Cc9
FO
(01°]
F@

AD
A9
2C
D@
A6
9A
20
68

68
A8

68
40

BA
8E
AD
A9

8A
65
53
78
62
79
g2
E@
09
gB
B3
av
g2
04
gc
47

44

83
9E
96
00

@D
1D
B3
g1
1D
g2
83
1A
gl
g1
OE
26
EA

47

EA

85

A6
Ab

Ab

A8
A8

A8

A8
@2

g2

A8

A8

A8

g2
A8

A8

02

o8

gel@
6620
a630
p640
p650
peewd
6670
0680
v690
p7006
8716
06720
6730
6740
2750
760
9778
p780
8790
6860
0810
p820
0830
p84n
0850
2860
@870
7880
@890
@aopp
pol1p
po20
g930
po46
0950
p960
B970
0980
6990
1000
1019
1020
1036
1049
1658
1060
1670
1080
1690
1160
1110
1129

1130
1140

11590
1160
1170
1180
1190
1200

INITPORTE

IDLE

.
7

;
EN.IEEE

i
INTERFACE

IEEE.IRQ

IFC.IRQ

IEEE.OFF

EXIT.INTF

i
ATN.IRQ

ATNINIT

LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
STA
LDA
STA
LDA
STA
JSR
CLI
JMP

SEI
LDA
STA
LDA
STA
RTS

PHA
TYA
PHA
TXA
PHA
LDA

AND
CMP
BEQ
CMP
BEQ
JMP
LDA
LDA
BIT
BNE
LDX
TXS
JSR
PLA
TAX
PLA
TAY

PLA
RTI

#H, TOUT

OUTVEC+52

#I, INTERFACE

UIRQVC ;SET USER IRQ VECTOR
#H, INTERFACE

UIRQVC+S1

#5062

*COUNT

#5060

@2ACR : NO LATCHING

@2DDRA ;2PA7-2PA@ ARE INPUTS
#s07

@2DDRB ;3PB2-3PB@ ARE OUTPUTS
#504

@2PCR ; INTERRUPTS

EN.IEEE ;ENABLE IRQS

IDLE ;WAIT REAL FAST
#3983 :ENABLE ATN AND IFC
@2IER ; INTERRUPTS

#5606

@2IO0RB ; NDAC=1,NRFD=ATN

; SAVE REGISTERS

@2IFR
EXIT.INTF
#503 ;WHICH INTERRUPT?
501
ATN.IRQ
#8502
IFC.IRQ
EXIT.INTF
@2I0ORA sCLEAR INTERRUPT 2
$#S01
@2IER ; IEEE ACTIVE?
EXIT.INTF +EXIT INTERFACE
*SP.IEEE

;RESTORE STACK POINTER
EN.IEEE

SP.IEEE ;SAVE STACK POINTER
@2IORA :CLEAR INTERRUPT
#5505
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0289-
g28C-
#28E-
g291-
#9294~
§295-
§297-
@299-
p29C-
@29E-
g2A0-
g2A2-
g2A4-
@2A7-
@2AA-
g2AC~

@2AE~-
G2B1-
B2B3-
92B5-
#2B7-
02B9-
@ 2BB-
02BE-
p2Cco-
#2C1-
B2C2-
B2C5-
B2C7-
B2CA-
g2cc-
B2CF-
#2D1-
B2D3-
#2D5-
@2D7~-
@2D9~
#2DB-
@2DD-
02DF-
02E1-
02E3-
G2E5-
B2E7-
B2E9-
B2EB-
B2ED-

02EF-
B2Fl-
B2F4-
P2F7-
B2F9-
B2FA-
B2FD-
0300-
B302-
93064-

8D
A9
8D
8D
58
A9
85
20
A5
C5
Fo
A9
8D

2C

10

20
24
10
A5
29
85
20
A5
gA

BD

BD
85
6C
37
47
47
47
47
47
47
47
47
47
47
47
47
47
47
47

A9
8D
2C
70
6A
8D
AD
49
85

)]
g1
"1}

63
Bo
/]
FB

17]
gl
EF
E2
0o

A8

A8
A8

g2

AB
A8

g2

g2

g2
g2
/1]

A8
A8

A8
A8

A8

1210
1220
1230
1249
1250
1260
1270
1280
1290
1300
1318
132p
1338
1349
1358
1360
1370
1380
13940
1400
1410
1420
1430
1449
1459
1460
14740
1480
1490
1500
1510
1526
15309
1549
1558
1560
1570
1588
1590
1600
1610
1620
1630
1640
1658
1660
1670
1680
1690
17680
1710
1720
1736
1740
1750
1766
1776
1780
1796
1808

EXIT.IEEE

@15

DEVICEl

@3

SCTABLE

~e

CYCLE
@1

.SI

@2TIORB ; SET NDAC=0 NRFD=§
#5901
@2I0RB s TURN OFF ATN=NRFD

@2IER ;TURN OFF ATN IRQS

#500
*SEC.ADDRS
CYCLE
*DATA
*MLAL
DEVICEl1 ;BRANCH IF MY ADDRESS
#$02

@2I0RB ;RELEASE ATN=NRFD
@2IO0RB

@1s ;WAIT FOR ATN=1
IFC.IRQ ;BR ALWAYS

3 INIT SEC. ADDRS

CYCLE

*SIGNALS ; SECONDARY ADDRESS?
@3 ;BRANCH IF ATN IS OFF
*DATA ;GET SECONDARY ADDRESS

#SOF ;ALLOW 16 SEC.ADDRS'S
*SEC.ADDRS

CYCLE ;GET FIRST CHAR.

*SEC.ADDRS

A

SCTABLE, X ;FIX POINTER TO
*IND.JMP H SELECTED ROUTINE
SCTABLE+$1, X
*IND.JMP+$1
(IND.JMP)
SENDASCIT
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS
DUMPCHRS

; NORMAL PRINTING

#503

@2IORB ;NRFD=1 NDAC=0
@2IO0ORB ;s TEST DAV

@l sBRANCH IF DAV=1
A

@2IORB ;NRFD=0 NDAC=0
@2I0ORA

#SFF

*DATA

@2IORB
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@3g7- 85 El 1810 STA *SIGNALS
@369~ A9 00 1820 LDA #5080
@3¢B- 8D 08 A8 1830 STA @2IORB s NRFD=@ NDAC=1
@30E- 2C 60 A8 1848 @2 BIT @2IORB
@311- 58 FB 1858 BVC @2 : BRANCH IF DAV=#
@313= A9 041 1860 LDA #501
@315~ 8D 0@ A8 1870 STA @2IORB : NRFD=0@ NDAC=f#
@318- 60 1880 RTS
#319- 28 47 8A 1890 PRINT JSR OUTCHR ; PRINT AND INC, COUNT
@31C- E6 EP 1900 INC *COUNT
@31E- D@ 6C 1910 BNE RETURN
@320~ A9 03 1920 ACK LDA #$03 ;ASCII ETX
@322- 20 47 8A 1930 JSR OUTCHR
@325~ 20 58 8A 1940 JSR INCHR :WAIT FOR ACK
@328- A9 B2 1950 LDA #502
@32a- 85 E@ 1960 STA *COUNT
@32C- 60 1970 RETURN RTS
1980 ;
1990 ;
§32D- A5 E2 2000 @18 LDA *DATA
Pp32F- 29 TF 2010 AND #S$7F
@331- 20 19 93 2020 JSR PRINT
@334- 20 EF @2 2030 NEXT JSR CYCLE
@337~ 24 E1 2040 SENDASCII BIT *SIGNALS
@339- 109 F2 2050 BPL @18 ;BR IF ATN=1
@33B- A5 E2 2060 LDA *DATA
@33D- C9 3F 2070 CMP #UNLISTEN
@33F- D@ F3 2080 BNE NEXT
@341~ 4C A2 @2 2090 JMP EXIT.IEEE
2100 ;
2116 ;
@344- 20 EF 92 2120 NEXT2 JSR CYCLE
@347- 24 E1 2130 DUMPCHRS BIT *SIGNALS
@349~ 18 F9 21409 BPL NEXT2
@34B- A5 E2 2150 LDA *DATA
@34p- C9 3F 2160 CMP #UNLISTEN
@34F- DO F3 2170 BNE NEXT2
@351~ 4C A2 g2 2180 JMP EXIT,IEEE
P354- @0 2190 .BY $0
2200 .EN
SYM to Spinwriter Hardware TABLE 1
SYM T CONNEGTOR R$232 CONNECTOR LR R IR S
=) __1 DIO1- Talker Data Input/Output. These lines carry the
1 1 | GND D108 commands and data.
NRFD Listener Not Ready for Data. When low, it means
2 2| RERANSMAT the dcviceyis not ready to receive data. It
3 3 | RECEIVE is set high when the device is ready.
DAV Talker Data Valid. When high, it means the data
on the data lines is not valid. It is set low
o DR{CORERIL IO END once all NRFD goes high and valid data
6 6 | DATA SET READY has been placed on the data lines.
7 7| aND NDAC Listener  Not Data Accepted. When low, it means
that the data has not been accepted. It
8 8 | GARRIER DETECT is set low once DAV goes low and the
= L} data has been latched.
ATN  Talker Attention. Signals that the byte on the
Editor’s Note: For those of you who don’t have issue 1, we're DIO lines is a command.
EOI Talker End Or Identify. Signals that the last

| reprinting these two charts. RCL

IFC

data byte is being transferred.
Interface Clear. Resets all devices.



54

compute IL

June/July, 1980.

AA IEEE
2PA7 |14 F;
2PA6| M 11
2PA5 | 11
2PA4| N 3
2PA3 |12 13
2PA2| C 9
2PA1]| 3 5
2PAO( D 1
1
2CA2| 4 : E— 25
2PB7| 6
74LS00
2PB2 | K 8 19
741500
741500 74L803
2PB1| 9
2PB6 | H 17
13
9PBO| L I & 21
t12]

e 741803 -
2CA1| E 23

= ||

Figure 1

DI08
DI07
DI06
DI05
DI04
DI03
DI02
DI01

ATN

NRFD

NDAV

NDAC

EOI
IFC
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SYM High
Speed Tape

Gene Zumchak

The SYM has two different tape formats, the low speed
or KIM format, and its own high speed format that
can handle 185 bytes per second, which is not bad

at all . . . il it works. The high speed format has given
problems from the beginning. The new SYM monitor,
version 1.1 was changed significantly in the tape
routines to overcome the early problems. Also, newer
SYMs use a different bias network on the tape input
comparator and a fatter (.22 mfd) input coupling capa-
citor (C16). (Synertek advises that a few users have
improved their tape reads by reducing C16, a typical
value being .05 mfd.)

If you have an early SYM and still use the origi-
nal version 1.0 monitor you won’t be able to benefit
from this discussion. I recommend very strongly that
you obtain the new monitor. It’s available from SYM
Users Group, P.O. Box 315, Chico, CA 95927, for
$16, and includes the resistor mod kit.

Nevertheless, even if you have the hardware mods
and the new monitor, there is no guarantee that you
will get reliable tape reading. The differences in success
appear to be most affected by the tape recorder. Often-
time a cheap discount store recorder will give good
results when a more expensive name brand unit will
not. Frequency response of the recorder does not
seem to be a criterion for predicting success. The
SYM high speed format, and most high speed tech-
niques depend upon measuring the time interval be-
tween transitions on the tape. Misinterpret one transi-
tion time and it’s all over. The transitions are put
on the tape very accurately. However, when the tape
is played back, the high frequency components may
experience significant phase shifting, affecting the
zero crossing positions. Thus the high frequency
shifting, and not so much the frequency response,
appears to be the culprit. Fortunately, the new SYM
monitor has some variables built into the tape routines
that allow you to ‘‘tweak’’ the tape read/write pro-
grams to accomodatc your recorder. These variables
are shown in the accompanying figure, reproduced by
permission of Synertek.

In the SYM format, the bit period is constant.
A ““one’’ is two transitions per bit period, and a
‘‘zero’’ is one transition per bit period. In the origi-
nal monitor, the two intervals for the one were symme-
tical. In the new monitor, however, the first interval,
(the only one measured) is narrower than the second,
making it easier to distinguish between a short period
(one) and a long period (zero). The intervals are speci-
fied by variables TAPET1 and TAPET2 which are

initilized by reset to $33 and $5A respectively. These
numbers represent a number of 5-microsecond inter-
vals. Thus each bit time is $8D (141 dec.) intervals or
705 microseconds. The transition time interval is
measured by starting the 6532 timer at $FF, counting
down with the divide by eight clock. When a transition
is detected, the value originally in location $A632 =
HSBDRY (High Speed BounDRY) is added to the
value from the timer. If the interval was short, the
counter will not have counted down very far from
$FF and adding HSBDRY will result in a carry which
is interpreted as a ‘‘one-bit”’ transition. Thus the
ability to distinguish between a onc and a zero depends
upon how carefully we choose the high speed boundary
value. The default value of $46 (70 decimal) gives

a boundary time of 70 x 8, or 560 microseconds.
Synertek arrived at this value experimentally by trying
several popular recorders. There is no guarantee that
this value is ideal for your recorder. To split the
difference between the short and long transitions
would give an ‘‘ideal’’ boundary of 255 + 225, or
480 microseconds, or 60 ($3C) 8-microsecond inter-
vals. If your recorder is closer to the ideal response,
the default value of 560 microseconds will cause slightly
narrow zero intervals to be interpreted as ones giving a
bad reading. Before I took a look at the numbers, 1
experimentally determined the value of HSBDRY for
my Panasonic recorder to be about $3C. Actually
there was quite a range from $40 down to $39, but
HSBDRY definitely needed to be smaller. Interesting-
ly, I still can load tapes only over a very narrow range
of volume settings.

If indeed it is the phase shifting of high fre-
quency components that affects zero crossings, then
perhaps low-pass filtering the tape output before it
goes onto the tape would improve performance. Then
again, I do need the tone control as high as it will
go to give best results. It would seem that with the
diode clipping at the input of the comparator, the
tape read would be relatively insensitive to amplitude,
with a high volume being ideal. However, with my
SYM that is not the case. Clearly, a great deal of |
experimenting can be done pre-filtering tape dump
output before it is recorded, and conditioning the
playback output before it is decoded.

So far we have discussed only changing the value
of HSBDRY to improve our read capability. However,
the tape dump parameters TAPET'1 and TAPET?2 can
also be modified. To generate SYM compatible tape,
their values should not be changed radically, and their
sum should equal $8D. On the other hand, if the sum
is changed, the bit time and the corresponding number
of bytes per second will change. We can make the
tape speed faster or slower, and still read it back
with the regular SYM programs by changing
HSBDRY correspondingly. Just for kicks, I made
TAPET1 $22 and TAPET?2 $46, and was able to get
fairly reliable loads with HSBDRY $30. This is a
byte rate of approximately 250 bytes per second. It
may be possible to double the SYM’s high speed rate

-
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R i =

e
(01 MON)

705 ps:

J "D" (0ld and New Mon)

—_
255 ps. 450 ps.

TAPETL TAPET?

_._! S
T
(New MON)

560 18, ———mimmm et
HSBDRY

225 ps.—sd

255 ps. 225 ps.

“Ideal” HSBDRY

NAME LOCATION  DEFAULT VALUE
HSBDRY $3632 $46 (70 dec.) 350 ps.
TAPET1 $2635 $33 (51 dec.) 255 ps.
TAPET® $AB3C $58 (90 dec.) 450 ps.

and still get good loads. The important thing, how-
ever, is to get reliable loads at the regular high
speed.

Unfortunatley, there are still a number of problem
sources that have nothing to do with SYM hard-
ware and software. You may be using a bad tape.
Your recorder may be excessively noisy, or generate
motor noise. You might suspect the latter if the
Sync display indication occasionally flickers even when
set at the optimum volume setting. Sometimes a capa-
citor (.05 to .1mfd) from the input of the compari-
tor (pin 3) to ground will solve this problem. To
help find other problem sources, a list of guide-
lines, provided by Synertek, are reproduced at the
article’s end.

In summary, SYMMERSs still having problems
with tape loading and using the new monitor may only
need to adjust the value of HSBDRY ($A632),
thanks to Synertek’s forsight in making the tape
parameters variables. Remember, however, that this
value, and all system RAM is initialized by RESET
and will have to be fixed after each Reset.

There is certainly a lot of experimentation that
can be done on the SYM high speed tape reading
and writing. I hope that the information in this
brief article will inspire other SYMMERS to do some
investigation. I’m sure that others besides myself
will want to hear about any discoveries you make.

Twenty Important Cassette
Recording Guidelines

Reprinted by permission of Synertek Systems Corp. ©1979 Synertek
Systems Corp.

1. Use high quality tape (Maxell UD or equivalent).

2. Use shortest tapes possible. You can shorten tapes
to several minutes in length if you enjoy splicing.

3. Use shielded cable between your computer and the

cassette recorder.

. Keep heads and pinch rollers clean.

. Keep heads aligned for tape interchangability.

. Avoid recording too close to beginning of tape.

. Make sure cassette is properly seated in recorder.

O N

. If you have trouble with a cassette try another.
You can have a bad spot on tape or a warped
cassette.

9. Highest setting of tone control is usually best.

10. A dirty recorder volume control can cause tape

dropouts.

11. Make sure cassette connection plugs make good
contact.

12. Rewind cassettes before removing them from
recorder.

13. Store cassettes in dust-proof containers.

14. Avoid exposing cassettes to heat or magnetic
fields.

15. Before recording, wind cassette to one end and
fully rewind.

16. Cassette recorders will give you problems once in
a while (They don’t like certain cassettes, etc.).
If one gives you problems most of the time re-
place it.

17. Make sure that MIKE plug is connected before
recording. On most recorder the TAPE light
will glow while recording.

18. You may have to record with the EAR plug
out for some tape recorders.

19. Always use AC adaptor with recorder for best
results.

20. When a tone control is available, adjust it to the

highest possible setting (maximum treble). (@)
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KIM Rapid

Memory Load/

Dump Routine

Bruce Nazarian
1007 Wright Street #3
Ann Arbor, Ml 48105

This routine works well for mass entering of stuff like
long programs from a hex dump or similar, where
you can tell at a glance where any errors in your
entries are. A few words of additional explanation
about it:

For those users who would rather have a Carriage
Return activate the address entry portion and the
associated functions, substitute ASCII CR ($0D) at
location $010E. This will do the trick and is the
same as Markus Goenner’s function from his TTY
load routine from K.U.N. Thanks go to him for the use
of some of his programming techniques.

The directions also indicate that the program will
list until it senses a key pressed at the end of a
line. This is true, but the user should only use one

of the DATA keys on the keypad, not ST or RS.

Finally, the routine will only indicate the stopped
address after the user commands RUBOUT thru his
terminal. Then the KIM monitor will print the current
pointer, which will be the address where it stopped
dumping.

If you want the routine to present one line of
hex at a time, and wait on a key depression before
looping back again and printing another line, make
this change:

0147 20 6A 1F JSR KEYIN (Instead of the getkey
subroutine)

014A DO FB  BNE 0147

014C EA EA NOP’s to fill previous coding

0100 ORG $0100

0100 D8 ENTER CLD Clear decimal mode

0101 A9 00 LDA #8300 Zero out the input buffers

0103 85 F8 STA INL Low. . ...

0105 85 F9 STA INH And High. . . .

0107 20 2F 1E JSR CRLF Use KIM Subroutine to send functions
010A 20 5A 1E ADDR JSR GETCH Input one character.. (of starting addr)
010D a9 20 CMP #820 Check for go ahead.. (Insert 0D for CR)
010F FO 05 BEQ DATA If yes, load address from buff in pointer.
0111 20 AC 1F JSR PACK If no, load character into INL,INH
0114 FO E4 BEQ ADDR ..and loop back again

0116 20 CC 1F DATA JSR OPEN Movc INL,INH, to POINTL, POINTH
0119 20 2F 1E DECIDE JSR CRLF (Saves bytes, doesn’t it?)

011C 20 SA 1E INPUT JSR GETCH Now input some Hex for the code...
0L1F c9 4C CMP #§4C ‘L’ (Load memory)?

0121 FO 2E BEQ LOAD Yes, branch to LOAD portion (0151)
0123 C9 51 CMP #§51 ‘Q’ (Dump from memory)?

0125 DO F5 BNE INPUT No, ignore invalid characters;Loop..
0127 A9 OF DUMP LDA #§0F Set up byte counter (16 decimal)

0129 8D 7F 01 STA COUNT stick it in $017F

012C 20 2F 1E JSR CRLF New line, please..

012F 20 1E 1E JSR PRTPNT Output the current pointer address

0132 20 SE 1E JSR OUTSP ..and space it...

0135 20 9E 1E GET JSR OUTSP ..again..

0138 AQ 00 LDY #$00 Set up Y- Reglster for Indirect addressmg
013A Bl FA LDA (POINTL),Y Load contents of pointed address

013G 20 3B 1E JSR PRTBYT ...and print as two hex digits...

013F 20 63 1F JSR INCPT Increment the double-byte pointer
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0142 CE 7F 01 DEC COUNT Decrement the byte counter

0145 10 EE BPL GET And loop back if not finished yet
0147 20 6A 1F JSR GETKEY After 16th byte, test for end of list
014A C9 15 CMP #8§15 ...and if no key is pressed,

014C FO D9 BEQ DUMP go back and output another 16 bytes...
014E 4C 64 1C JMP CLEAR else jump to Clear input buffs..
0151 20 2F 1E LOAD JSR CRLF

0154 20 5A 18 READ JSR GETCH Input one character..

0157 c9 0D CMP #CR’ ..and if it is a carriage return..
0159 FO F6 BEQ LOAD .let it function, but ignore it..
015B C9 1B CMP #ESC’ ..or if it is ““Escape’...go 015F
015D DO 06 BNE STORE ..if not, must be valid.. Store it.
015F 20 80 01 JSR STRING ..else send ‘? KIM ?’ prompter...
0162 4C 64 1C JMP CLEAR ..and clear buffers..exit load routine
0165 20 AC 1F STORE JSR PACK Pack character into INL,INH
0168 DO EA BNE READ If packed value is zero, skip it..
016A 20 S5A 1E JSR GETCH Get second byte of Hex code
016D 20 AC 1F JSR PACK ..and pack it also..

0170 A0 00 LDY #8300 Set up for indirect addressing
0172 A5 F8 LDA INL Bring in packed value..

0174 91 FA STA (POINTL),Y .. and store it at pointed address
0176 20 63 1F JSR INCPT Increment the double-byte pointer
0179 18 CLC

017A 90 D8 BCC READ Branch always..

017C EA EA EA NOP Waste some space

O17F [XX] COUNT [This location used to hold the variable byte cntr]
0180 ; Subroutine ‘““STRING”’ to send KIM prompter
0180 ORG $0180

0180 A2 0c STRING L.DX #30C Set up X-reg as counter

0182 BD 90 01 STRNG2 LDA TABLE,X  Get character at TABLE +X
0185 20 A0 1E JSR OUTCH Ship it out...

0188 CA DEX Decrement the counter

0189 10 F7 BPL STRNG2 Loop 1s not finished

018B 60 RTS Else return to mainline when done
018C EA EA EA NOP NOP’s to fill

190 20 3F 20 TABLE .BYTE ‘SP,?,SP,

0193 4D 49 4B M,LK

0196 20 3F 00 SP,?,NUL,

0199 00 0A 0D NUL,LF,CR

019C 0D CR’

Some Instructions To Help It All Make Sense:

1. This routine is set up for an I/O device of the

user’s choosing, as long as it is fed thru the KIM

internal TTY port.. Users with other I/O will

have to modify the coding to suit their particular

situation.

2. The routine is self-contained on Page One and
leaves all other memory free for user programs,
but be prepared, as always, to re-read the
routine from cassette should the stack overwrite
the routine.

3. Execute as follows:

After loading the coding, a ““GO” executed at
address $0100 will get the ball rolling.. your
terminal should immediately execute a CR/LF

sequence and will pause... Begin by typing in
the four digit address you wish to start loading,
or dumping from.. If you err in typing, just
correct by typing in the correct address again,
just like the KIM TTY monitor.. A ““SPACE”’
after the correct address is in place will enter
that address into the pointer.. The program will
again send CR/LF and pause.. now, enter ‘L’
if you wish to use the rapid load routine, or
“Q’" if you wish a formatted memory dump
from your indicated address.. If LOAD was
chosen, you may now begin entering data in two-
digit HEX and the pointer will be taken care of
for you automatically.. a good way to do this is



June/July, 1980.

compute Il 59

QUICK CHANGE ARTISTRY

ENGINEERED SPECIFICALLY FOR
THE KIM-1 MICRO COMPUTER
e Protection of Chips and
Other Components
e Viewing Angle of Readout
Enhanced
e Improved Keyboard Position
for Easier Operation
EASILY ASSEMBLED
e Absolutely No
Alteration of KIM-1 Required
e All Fasteners Provided
e Goes Together in Minutes
with a Small Screwdriver

ATTRACTIVE FUNCTIONAL PACKAGE

e Professional Appearance

e Four Color Combinations

e Improves Man/Machine Interface
MADE OF HIGH IMPACT STRENGTH
THERMOFORMED PLASTIC

e Kydex 100 *

e Durable

e Molded-In Color

e Non-Conductive
AVAILABLE FROM STOCK

e Allow Two to Three Weeks for

Processing and Delivery
e No COD’s Please
e Dealer Inquiries Invited .

TOQRDER: 1. Fillinthis Coupon (Print or Type Please)
2. Attach Check or Money Order and Mail to:

NAME
STREET
CITY
STATE ZIP
Please Ship Prepaid SKE 1-1(s)
@ $24.50Each

California Residents please pay
$26.09(Includes Sales Tax)

* TM Rohm & Haas

enclosures
group

771 bush street [ san francisco, california 94108

Color Desired blue [0 beige U
black [0  whiterJ

Patent Applied For
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to enter two hex digits, and then space, as the 0100 2
“ routine will ignore the packed space character and ::;g :xm TAEE VERLEXSFROGRAN
only enter the valid hex... If DUMP was chosen, 0130 3HARVEY Be. HERMAN
the routine will now commence to dump the con- 0140 3
tents of memory consecutively from your indica- :::g :gg Fond
ted address like this: 0170 CHKL «DE $17E7
0180 CHKH +DE $17EB
0190 VEB «DE $17EC
0200 00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D OE OF S:‘fﬂ tg:g,}_";‘ -gg ::gg
OZAOBABAER ..o o oo ofe o e S 6 2 it etc. 1300 bE GrebiCiatie. G
0301- A9 00 0230 LDA #3500
0303- 8D E7 17 (0240 STA CHKL
1T W‘ILL LIST CONTINUOUSLY UNTIL YOU 0304- 8D E8 17 0250 STA CHKH
PRESS A KEY ON THE KIM KEYPAD AND 0309~ A2 06 0260 LDX 506
HOLD IT DOWN AT THE END OF A LINE.. 030B- BD 16 03 0270 LOADP LDA PROG-1.X
1 il th d inidics . 030E- 9D EB 17 0280 STA VEB-1.X
t will then stop and indicate the stopped address. 0311- CA 0290 DEX
0312= DO F7 0300 BNE LOADF
0314- 4C B8C 18 0310 JMP S188C
0317- CD 00 00 0320 PROG +BY $CD $00 $00
(@) 03ta- 4C 1D 03 0330 «BY $4C $1D $03
031p= DO 03 02340 PATCH BNE FAILED
031F= 4C OF 19 0350 JMP LOADI2
- ™ 0322- 4C 29 19 0360 FAILED JMP LOADTS
0370 «EN
=1 11IQDRITS
Harvey B. Herman 0100
I 0110 ;APPEND MODIFICATIONS TO
Chemistry Department 0120 JKIM MICROSOFT BASIC
University of North Carolina at D130 SERIAL NUMBER 9011
a0 3
Greensboro 0150 JHARVEY Be HERMAN
Greensboro, N.C. 27412 0160 3
0170 «BA $2785
I have been using KIM for a number of years and wish 0180 3ADJUST TAPE LOAD POINTERS
h hich T h a 1 d dified 2785 38 0190 NEWLOAD SEC
to share programs whic ave developed or modifie 2786- AS T4 0200 LDA *STa
with the readers of Compute II. 2788~ E9 03 0210 SBC #3503
5 . . : 278a- 8D F5 17 0220 STA S17F5
i The first item is a modification to the I?IM tape e RS e osal b
verify program from Issue #13 of 6502 User’s Notes. 0240 :NAIVE HARVEY
This program has a small bug which affects TTY use. 2731-‘- BO (2 0250 BCS SKIP
The TTY delay characters (CNTL30/CNTH30) are Shase Bh Fe ur Doiy e o
stored in $17F2 and $17F3 and are overwritten by a 0280 JORIGINAL CODE CONTINUES
section (VEB) of the original verify program. In- 323: g e -BA $2744
stead of the comforting KIM message on compleFion of 2744- 49 01 ng‘ 0 ESLEN3LD E;ATC:S;?PES
the program, all I got was a meaningless chugging. 0320 +BA 52026
3 o 1 0330 JPOINTER TO NEWLOAD
The following program (origin $300)_ circumvents the Si5En EAL BT ioae el R
problem by shortening the VEB section so the delay 0350 JEN

characters remain intact. I now include this in KIM
Microsoft BASIC, as the User program, so I can check
tapes after a SAVE.

Item 2 is a modification to KIM Microsoft
BASIC (serial number 9011) which allows one to
append programs on tape to the current one (if any)
in memory. Line numbers must be higher in the
appended program and cannot overlap. Otherwise the
only noticeable change is that one must remember to
NEW before LOAD when appending is not desired. I
have found this very helpful in conjunction with a
renumbering program, written in BASIC (see 6502
User’s Notes no. 13, p. 12).

I hope these programs will be found useful and
plan to share other tidbits with Compute II readers
in the future.
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KI M EX‘1 HERE’SANEATCOMBINATION

IDEAL FOR DEDICATED INDUSTRIAL OR PERSONAL APPLICATION

FEATU

@ PLUGS DIRECTLY INTO AND

COVERS UPPER HALF OF KIM-1.
EXPANSION FINGERS CARRIED
THROUGH FOR FURTHER
EXPANSION.

1/0-POWERFUL 6522 VIA
PROVIDED.

(VERSATILE INTERFACE
ADAPTER]

18 BI-DIRECTIONAL I/O LINES
4 INTERRUPT/HANDSHAKE

EPROM-SOCKETS PROVIDED FOR

8K EPROM.
(INTEL 27186 2KxX8's)

BLOCK SELECT SWITCHES FOR
EPROM.

EPROM USABLE IN ANY ONE OF
FOUR BK BLOCKS FROM 8000H.

AUTOMATIC RESET ON POWER-
UP AND SWITCH SELECTABLE

i

INTERRUPT VECTORS.

LINES
2 INTERVAL TIMERS . SEEM'TTSOUNA”E"DED
SHIFT REGISTER FOR SERIAL- RATLOH-
PARALLEL/PARALLEL-SERIAL @ LOW POWER CONSUMPTION-
OPERATIONS. 5V AT 300 Ma. FULLY LOADED
® RAM-SOCKETS PROVIDED FOR @ BUFFERED ADDRESS LINES

4K RAM CONTIGUOUS WITH KIM

RAM.
{LOW POWER MOSTEK 4118
1KX8's)

® COMPLETE DOCUMENTATION ® ASSEMBLED AND TESTED

APPLICATIONS

PROM, RAM AND 1/0 EXPANSION ON ONE BOARD HAVING MANY INDUS-
TRIAL/HOME APPLICATIONS FORDATAACQUISITION, PROCESS CONTROL,
AUTOMATIC CONTROL OF FURNACE, SOLAR HEAT, LIGHTING, APPLI-
ANCES, ETC

® HIGH QUALITY PC BOARD,
SOLDER MASK

PA RESIDENTS INCLUDE 6% STATE SALES TAX

DIGITAL ENGINEERING ASSOCIATES

E-X3AIM 3137dWO0D IHL SISIHL

L

P.0.BOX207 ® BETHLEHEM, PA 18016

LIMITED TIME 1K RAM FREE ! ' '

*KIM IS A REGISTERED TRADEMARK OF MOS TECHNOLOGY, INC.

COMPUTE’'S BOOK CORNER

We Now Have One of the
Best Collections of 6502
Resource Materials Around:

Best of The PET Gazette
§10.00

Collected PET User Notes
Volume 1, Issues 2 - 7
§9.00

$1.50
$10.00

Volume 2, Issue 1

All 7 issues

6502 User Notes
Volume 1, Issues 1-6
Volume 2, Issues 1-6
Volume 3, Issues 1-5
All 17 Issues
MC/VISA Accepted

Add $2.00 shipping & handiing
COMPUTE, P.O. Box 5119, Greensboro, NC 27403

§ 6.00
$ 6.00
§10.00

$20.00

AR S R AR T2 228 2

KIMSI
FLOPPY
KS—

PERRY PERIPHERALS HAS
THE HDE MINIFLOPPY TO KIMSI
ADAPTER

MINIFLOPPY S-100 ADAPTER: $20
(New Price Effective June 1, 80)
® FODS and TED Diskette
® FODS and TED User Manuals
@ Complete Construction Information-
Not A Kit, No Parts Supplied
OPTIONS:
® FODS Bootstrap in EPROM (1st Qtr'80)
® HDE Assembler (ASM) $75
@ HDE Text Output Processor (TOPS) $135

(N.Y. State residents add 7% Sales Tax)
Place your order with:
PERRY PERIPHERALS
P.O. Box 924
Miller Place, N.Y. 11764
(516) 744-6462
Your ““Long Island’”” HDE Distributor
KIMSI, a product of Forethought Products
2R 2222222222222 R et i B

F Ak A AR A AR A AR AT A A AR ERARAARRR A kA hokoh
* NN RXNAAEENRRFRFEARRANERERE R SR AR AR
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SYM-1 Depth Charge Game

Jack Gieryic
2041138 Ave. N.W,

Hardware requiremenis for this game are 4K of memory, SYM

BASIC and the KTM-2/80 keyboard.

Shortly after I received my K'TM-2/80
keyboard a fellow Symmer showed me an
article entitled ‘“The Klingons Are
Coming’’ by Mark Herro in the April
1978 issue of 73. Almost immediately 1
saw fantastic possibilities for the game
using a keyboard capable of X-Y cursor
positioning. Within two weeks of spare
time I came up with my new version
which offers a higher degree of visual
stimulation and more of a challenge.

There are no instructions displayed
when the program is initiated as all this
does is waste memory. Instead I have
included a ‘‘snapshot’’ of a game already
in progress. An explanation of this will
be as good as a set of rules and directions.

Fach guess consists of entering three
coordinates separated by commas and
terminating the entry by hitting the
RETURN key. The first number is your
east-west coordinate and can vary from
0 to 54. The second number is your
north-south coordinate and can vary from
0 to 18. The third number is your depth
and can also vary from 0 to 18. In the
example shown the previous guess had an
east-west value of 25, a north-south value
of 10 and a depth of 15. On the sur-
face map a graphics character X is plotted
at the surface coordinates. This will pro-
vide you with a plot of your guesses as
the game progresses. Your previous guess
appears at the left end of the second
line.

After you enter your guess (hitting
the RETURN key) the depth gauge will

5 X=g1E=2714=18:B=54:C=18

8=5
1I+ FIRST=¢:3UCC=¢
15 GOSUB9RE
17 FORL=1TOS
18 PRINTCHR$(E)+"= i
19 FRINTCHR$(E)+"= 2
20 INPUT"YOUR PooaDIhATEs ARE ";D,M,F
22 PRINTCHR$(E)+"= “+CHRS(E)+"K"
25 IFFIRST=1THENGOTO37
33 FIRST=1:X=INT(B*RND(1)):Y=INT(A*RND(1)):Z=INT(C*RND(1))
37 IFL=S-3THENPRINTCHR$(E)+"= TENEMY CLOSING IN"
42 GOSUBBEE
Ll IFD<>XTHENGOTO 54
L& IFM<>YTHENGOTO58
48 IPF<>ZTHENGOTO 62
50 SUCC=1:L=5:G0T075

S4 IFD(XTHENPRINTCHR¢(E)+"= EAST"
56 IFD)XTHENPRINTCHRT(W +"= WEST"
58 IFMCYTHENFRINTCHRS(E +"= DSQUTH"
60 IFMYTH RINTCHR$(E }+“= DNORTH"

62 IFF(ZTHENPRINTCHR$(E)+” JDEEPER”

64 IFFPZTHENPRINTCHR3(E)+"= JTOO DEEP"

65 IFL=S-1THENPRINTCHR$(E)+"= TLAST CHANCE"

67 PRINTCHRS(E)+"=!

68 PRINTCHRZ(E)+"=! ";D;M;F

70 NEXTL

75 IFL=STHENGOTO9#

76 GOSUB7#p

78 S=5+1:PRINTCHR$(E)+"= YOU'RE HIT...TOO BAD.
THEN ENTER 4 1 ";T

o]
80 INPUT"TRY AGAIN? i
82 IFT=1THENGOTO14
84 END

90 5=5-1:PRINTCHR$(E)+"=
92 GOSUB5¢

94 GOTO8P

500 PRINTCHR$(E)+"R"+CHR$(E)+"G"

505 PRINTCkn$(E)+"—"+CHR¢(Y+3A)+CHR$(X+48),
507 PRINTCHR$(L124)+CHRE(124)+CHRS(L124)

510 PRINTCHR$(E)+"="+CHR$(Y+35)+CHRS(X+48);
512 PRINTCHR$(124)
515PRINTCHRS(E)+"="+CHR$(Y+35)+CHR$(X+50) 4
517 PRINTCHRS(124)

520 PRINTCHR$(E)+"="+CHR$(Y+36)+CHRS(X+48)};
522 PRINTCHRSG(124)+CHR$(124)+CHRS(124)

525 PRINTCHR$(E)+CHR$(1¢3 +CHR$(E)+CHR$(114)
520 PRINTCHRE(E)+"=!

530 RETURN

700 PRINTCHR$(E)+“G"+ChR$(E)+"R"

710 PRINTCHR$(E)+"=7%H";

712 FORT=1T09: PRINTCHR$(124) ; t NEXTT

YOU SUNK THE ENEMY...GOCD GOING

Andover, MN 55303
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be cleared. You will ‘‘see’” your depth
charge hit the water (SPLASH). The 71k

PRINTCHR$(E)+" 'H",

' 716 FORT=1T09:PRINTCHR$(124); ¢ NEXTT
gauge will slowly descend (the rate P20FRINTCHR$(E) +" =2H" +CHR$(124) +CHRS (E) +CHR$ (1¢3) ;
is baud rate dependent) to your selected ;Ei g?{ﬁ"gg"*g}fzg)J+"G"+CHR$(124)+CHR$(E)+CHR$(1033 ;
& B "+CHRE(E)+"G"+CHR3(124
dePth and the'n expllode '(BLAM). At this 559 PRINTCHRS(E)+CHRS (1p3) Bl12k)
point sonar will project information on 730 FRINTCHR$(E)+"=*CHH = HH II TTTTTT"
. = 732 PRINTCHR$(E)+"=+CHH HH: II EPIIRRe
the screen telling you Yvhere toldlrcct L
your next guess. This information 736 PRINTCHRS(E)+"=—CHHHHHHH II Do
appears in the center of the top line. 738 PRINTCHR$(E)+"=.CHf HH II  TT"
T e nanshor” example sopar tolls 700 TRINIGHRS(E)+»=/CHH W{ II  To°
n the “‘snapshot’’ example sonar tells 795 PRINTCHRS(E)+CHRS(114)
you to go further west on your next 799 RETURN
800 IFD>S54THENGOTOB9¢

guess. This means a number smaller than  go7

the previous guess of 25. A more north- 8oz
ward guess is indicated by sonar for your gga
second number (something smaller than  ggs
10} and the enemy is deeper than 15. 810
A reasonable ‘‘next guess’’ would be giﬁ

15,5,17. 817

This process is repeated until you g%g
either sink the enemy or else run out 835
of chances and are hit instead. If you ggg

do guess the lucky spot then that spot sl
will be surrounded by a box and an ego 848
gratifying message will appear in the 820

IFD<@THENGOTO8G%

IFM>»18THENGOTO898

IFM<@THENGOTOB9¢

IFF>18THENGOTO898

IFF{PTHENGOTOB9Z

PRINICHR$(E)+"G"+CHR3(E)+"R"

PRINTCHRE(E)+"="+CHRS(M+35) +CHRE(D+49 ) +CHR$ (126)
PRINTCHR$(E)+CHR$(114)+CHRS(E) +CHR$(103)

FORK=1T019: FRINTCHRB(E )+"="+CHR$(K+35)+"$ "t NEXTK

FRINTCHR$(E ) +"=$%SPLASH"

FRINTCHR$(E)+"G" 1R=f#

FORK=1T07
PRINTGHR$(E)+"="+CHRS(R+36)+"$"+CHR(12p-K)
NEXTK

PRINTCHR$(E)+"="+CHR$(R+36)+"$"+CHR$(96) ;
IFRCFTHENR=R+11GOTOBL0
PRINTCHR$(E)+CHR$(1¢3)
PRINTCHR$(E)+"="+CHR$(R+36)+"% BLAM ";

upper left of your screen. In order to start 390 RETURN

the next game enter a 1 and hit the ;gg
RETURN key. If you are unlucky and 304
fail to find the enemy within the 206
allotted chances then you will be hit. ;?g

This condition will come across loud and 312
clear to you. Again enter a 1 and hit ;jl'g
RETURN to start the next game. 318
In order to create some challenge 920

. : ny 22

the game begins with a limit of 5 guesses. 523
For every game you win this number 928
will decrease by one for the next game. ggz

Likewise, if you are hit then this 936
number will be increased by one for the 277
next game. With this feature it becomes g2

nearly impossible to win all the time. 93164-
We wouldn’t want that anyway now 995
would we? 999

In Conclusion

PRINTCHR$(E)+"H"+CHRS(E)+"J" : FORK=1T02¢ 1 NEXTX
PRINTCHR$(E)+"=5,18" : PRINTCHR$(E ) +"G"+CHRE(E) +"R"
PRINTCHR$(E)+"="+CHR$(34)+" 00000000000F"

FORX=1T019: PRINTCHR$ (E )+"="+CHR$(X+34)+"+U" : NEXTX
PRINTCHR$(E)+"="+CHR$(34)+"gE"

FORX#1T055: PRINTCHRS (E ) +"="+CHR$( 34 ) +CHR$ (X+48) +"0" s NEXTX
PRINTCHRE(E)+"="+CHR$( 34 )+CHR$(1g4)+"F"

FORX=1T019: PRINTCHR$(E ) +"="+CHR (X+34) +CHR$ (184 )+"U" s NEXTX
PRINTCHR$(E)+"=6"+CHRG( 104} +"H"

FORK=1T055: PRINTCHR$(E ) +"=6"+CHR$ (X+48)+"P" 1 NEXTX
PRINTCHR$ (E )+"=6G"

FORX=1TO19: PRINTCHR$ (E )+"="+CHR$(X+34 )+ "@V" : NEXTX
PRINTCHR%(E)+CHR$(114)+CHR$(E)+CHR$(1¢3)
PRINTCHR$(E)+"=!FN 0 R T H"+CHR$(E)+"=7FS 0 U T H":
PRINTCHRS$ (E)+" =##DEPTH"
PRINTCHR$(E)+"=#/8" s PRINTCHRE(E ) +"= 118"
PRINTCHRS(E)+"=!"+CHR$(1042)+" 54"
PRINTCERS(E)+"=)/W"+CHR$(E) +"=+/E"+CHRS(E ) +"=—/S"+CHRS(E) +"=//T"
TRINTCHRS (E)+"=-"+CHRS(185)+"S"+CHR$(E ) +"=/"+CHR$(145)+"T"
PRINTCHR$(E)+"=)"+CHR$(1@5)+"E"+CHR$(E) +"=+"+CHRE(165)+"A"

FORX=1TO18: PRINTCHR${E )+"="+CHR$ (X+35)+" ! "3 s PRIND(X-1) 1 NEXTX
FORX=11T019s PRINTCHR$(E }+"="+CHR$(X+35)+" " s PRINT(X-1) : NEXTX
PRINTCHR$(E)+"= ";

RETURN

Snapshot Of A Game In Progress

When entering the program into your SYM you TOUR COORDINATES ARE WEST NORTH DEEFER

should use a ? in place of the word PRINT. All 2y 5 L0 R NTH s
zeros In the listing have a slash thru them to g Dﬂgg}fﬂsﬁ

distinguish them from the letter O. This does not 1 W T
include the statement numbers as there is no 3 &

ambiguity here. Sorry to you SYMMERS who do ‘; :
not have a KTM-2/80 keyboard. No, this program 6 ) &
can’t be run with the KTM-2 keyboard without a Z T X T
large scale change. If any of you KTM-2 owners o

are interested in adapting this to your SYM-1 1

then drop me a SASE and I’ll get you pointed ;1,2 1
in the right direction. If any of you others 15 T

have cursor positioning on your 80 character terminal 16 1%

then you should be able to convert this program H B ORCETE @

with a bit of work.
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Caputell

Wherein we
acknowledge recent
goots- == RObeﬁ I_OCL(

Those of you who are COMPUTE readers will
recognize ‘‘capute II’’. A portion of the back
page will be reserved for reporting fixes and bugs from
previous issues. In COMPUTE, we call it CAPUTE!,
50 it’s appropriate to call this one CAPUTE II!

If you find a bug, please take the time to drop me a
note. The only fixable error I'm aware of was the
blotching of Dan McCreary’s phone number. In re-
porting Dan’s 1802 Simulators for KIM and APPLE,
we somehow have his phone number as 714-281-4748.
His CORRECT phone number is 714-281-5758.
There apparently was an error in the Issue #3,
COMPUTE article on reading PET tapes with the
AIM. Hopefully the fixes will be in time for the
next issue.

6500 Based Single
Board Computer

Compas Microsystems, 224 S.E. 16th Street, Ames,
Towa 50010, 515-232-8187 has announced CSB 2 - the
newest module in the COMPAS SINGLE BOARD
(CSB) family. CSB 2 is a complete stand-alone module
based on the popular 6500 processor and features
an 86 pin gold plated edge connector which adheres
to the ROCKWELL SYSTEM 65 bus standard. This
standard is very similar to the MOTOROLA
EXORGciser standard and EXORciser based cards may
be used with CSB 2 with only minor meodification.
CSB 2 includes a 6502 processor, 2K bytes of
static RAM, four sockets for mounting INTEL 2716 or
2732 or 2732 or 2764 EPROM chips, one VIA (6522),
one PIA (6520) and one ACIA (6551). CSB 2 thus
provides 30 input/output lines, 10 buffered output
lines, two interval timers, a serial to parallel,
parallel to serial shift register, input latching on
peripheral ports, serial input/output (RS232-C) with
speed ranges selectable under software control from
110 BAUD to 19,200 BAUD and up to 32K bytes of
EPROM space (using 12764 or 12364 ROM Chips).
All EPROM/RAM addresses are switch selectable.
For more information contact Compas.

©

.

-

More on
Modems

Robert Lock

While Eric Rehnke’s column list of modem manufact-
urer’s is not intended to be comprehensive, here

are a few more names that are involved in personal/
industrial/business markets. Even with this update,
I’'m sure we’ve left out companies who should be
included. If your company is involved in modem
manufacture, drop me a note with the appropriate
descriptive information.

Novation

18664 Oxnard Street

Tarzana, CA 91356

Among other things, a new direct connect originate/
answer modem.

Universal Data Systems

5000 Bradford Drive

Huntsville, Al 35805

New direct connect originate only modem

Datec, Inc.

300 E. Main Street

Carrboro, NC 27510

Originate only and originate/answer line with half/
full duplex switchable

And finally, here are the addresses of the Source
(TCA) and Micronet (Compuserve):

Compuserve

Personal Computing Division

5000 Arlington Centre Blvd.

Columbus, OH 43220

Telecomputing Corporation of America

1616 Anderson Road

McLean, VA 22102 @



Look To MTU
For 6502
System Expansion

/ Micro Technology Unlimited

¢ P.O. Box 4596, 841 Galaxy Way
Manchester, N.H. 03108

603-627-1464

Call Or Write For Our Full Line Catalog







